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Overview of the Project 
 
The City of Northfield engaged CCG Consulting, LLC (“CCG”) to study issues associated with building 
and operating a fiber-to-the-premise (FTTP) network within the City. In its Request for Proposal the 
City detailed the scope of work for the project as follows.  
 
Scope of Work  
The study should provide an analysis for the provision “triple play” services, meaning competitive 
voice, video and data services over a citywide fiber network. At a minimum the study should provide:  
 

1)  Conduct a random sample, unbiased survey of residences and businesses to establish a likely 
market penetration rate and to clarify which benefits from a new city wide fiber optic network 
might be most important to the residents of Northfield. Items included, but not limited to:  

 
a)  Should the city be in the communications business?  

1.  own  
2.  operate  
3.  own and operate  
4.  collaborate with private business but rely on their investment for services  
5.  city should not be involved in the telecommunications business  
 

b)  If the city were to offer services, would there be interest in taking services from a city 
enterprise?  

c) Identify users and market - who would use new communications system?  
1.  telecommuting  
2.  business (large/small)  
3.  cottage industry  
4.  home users  
5.  schools (public, private, secondary)  
6.  multi-dwelling units (apartments, retirement centers)  
7.  industrial parks / marketing of  
8.  identify each option (voice/data/video) that would be of interest  
 

d) Identify the most important benefits from a new telecommunications service such as:  
1.  more choice of service providers  
2.  lower prices  
3.  customer service  
4.  city ownership of new service  
 

2)  Create relevant business cases for outputs of market study.  
 

3)  Evaluate relevant community uses of the network to include government, education, health care, 
business and home uses.  
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4)  Provide an overview of the current providers: their services, marketing bundles, pricing 
strategies and coverage. Establish a competitive marketing and pricing strategy for an 
independent city supported voice, video and data service and bundles over the FTTP network.  

 
5) Assessment of network architecture(s)  

a)  Pre-engineering study(s) at sufficient depth to estimate costs and approximate 
implementation timeframes for full fiber to the premise (FTTP)  

b)  Support services should include (but not limited to)  
1. Video  
2.  IP TV  
3.  VOD  
4.  Telephone services  
5.  Internet services (ISP, email, web hosting, etc.)  
6.  Security and authentication requirement for business  
7.  Bandwidth on demand  
8.  High speed (in excess of symmetrical 100 megabits) service  
 

6)  Options of ownership and services provision to include:  
a)  Business Models  

1.  Open network – city would finance and contract to build the network and then 
invite service provider to contract and deliver service on network.  

2.  Single/special service provider - (one provider “over-build” network) either city 
owned or privately owned.  

3.  City would finance the build of network and operate it as municipal enterprise.  
4.  Others  

b)  Provision of projected profit and loss statements, balance sheets with a desired granularity of 
ten to fifteen percent of actual. Include investment rate of return calculation.  

c)  Options for financing to include, but not limited to general obligation bonds, revenue bond, 
public/private partnerships and USDA’s RUS funding (Rural Utility Service).  

 
7)  Probable project implementation schedule and phasing.  

 
To meet these objectives CCG took the following steps:  
 

• We conducted residential surveys for a statistically valid sample of residences in the City. 
 
• We conducted interviews with key players in the City, and many businesses in the City.  
 
• We conducted generic market research on the location and density of businesses and 

residences in the City. 
 

• We used the results of the survey, interviews and market research to project residential 
and business penetration rates of services that can be sold over the network. 

 
• We analyzed the products and prices of existing providers in the community.  
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• We discuss pricing strategies the City ought to consider for a FTTP business and 
recommend prices to use in the feasibility report. 

 
• We discuss marketing strategies that can be used to accomplish the projected customer 

penetration rates. 
 
• We include a discussion of how much broadband customers are going to need today and 

into the future. We further discuss the standing of the U.S. compared to the rest of the 
world in terms of broadband penetration.  

 
• We discuss why broadband is important and look at the ways that broadband matters 

today, and in the future to various stakeholders in the City. 
 
• We performed a high-level engineering design of a fiber-to-the-home system that can 

deliver the triple play (Cable TV, data and telephone) to the businesses and residences in 
the City.  

 
• We developed several versions of financial business plans to determine if there is a viable 

economic model that would work for bringing broadband to the City. 
 
• We discuss various ownership options for how the City might offer service directly or 

partner with others. 
 
• We discuss ways the City can get the project financed.  
 
• We prepared a time line showing the major steps required and one possible time path for 

implementing a FTP business in the City.  
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Executive Summary of the Results of the Study 
 
CCG Consulting, LLC (CCG) submits this report on our findings and recommendations concerning 
broadband in Northfield. 

 
FINDINGS 

 
CCG reports the following findings: 
 

• The survey showed overwhelming support from residents who said they support the idea of the 
City entering the communications business (81%) and most of them (78%) said they would buy 
services from a City network. These are among the highest percentages we have ever seen in this 
sort of survey. There was no one particular service that drove these responses and 74% said they 
would buy cable TV, 71% would buy data services and 80% would buy telephone service.  

 
• The survey shows that the City has a very high percentage of customers (75%) already using 

some form of high speed Internet connection, primarily DSL from Qwest or cable modem from 
Charter. This is higher than the national average which is a little less than 60%. 
 

• The incumbent providers, Qwest and Charter both advertise their networks as “fiber rich”. 
However, there are no homes and very few businesses in town served with fiber today. The only 
real fiber provider in town is St. Olaf Telco which sells data and telephone service to businesses 
near to its several fibers in the City.  

 
• Our analysis shows there would be many benefits to the City and to the community from the 

deployment of a ubiquitous fiber network.  
 

• With current state law, a referendum would be required for the City to offer voice as a retail 
provider or to bring in another party to offer voice on the City’s network. This referendum would 
need a 65% supermajority to pass. 
 

• The time line we developed shows that the City could be serving customers by late 2011. 
Obviously, a delay in any of the multitude of steps needed to get into business would delay this 
launch date.   

 
• We looked at various financial scenarios of the City entering the communications market. We 

found the following: 
 

o There is a financially viable business plan for the City as the retail provider. This 
business plan would be self-supporting if the business could achieve a 47% 
residential penetration within five years from launch. 

o There does not appear to be any financially feasible way for the City to offer an open 
access network, where the City owns the infrastructure and one or more service 
providers lease access to the fiber and offer services to customers. 

o There is already one service provider who has made overtures to bring fiber to City. 
Several other service providers expressed an interest to CCG regarding working with 
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the City. Many cities have no options for a commercial partner, so the City seems to 
have more options than most other places.  

o There is currently an opportunity to get federal grant funding through the Stimulus 
plan if the City moves quickly. Our financial analysis shows that getting an 80% 
construction grant from Stimulus funding would remove most of the risk of a 
broadband business. A Stimulus grant would greatly improve the retail business plan 
and would economically enable an open access business plan, assuming the City 
could find one or more qualified retail providers.  

o In the current market, if the City tried to fund 100% of the project, then general 
obligation bonds look like the only reasonable alternative. Right now revenue bonds 
are not attractive in the market, but that could change at any time. If the City can 
obtain Stimulus grant funding there are a myriad of ways to finance the matching 
funds, many which would not require a bond referendum.  

 
RECOMMENDATIONS 

 
1. We believe that the survey provides support for the City to move forward and explore the 

various alternatives described in this report. The survey showed overwhelming support 
from citizens for better broadband and more competition.  
 

2. The financial business plan models show several different ways a fiber network can be 
successful and self-supporting in the City. If the City moves forward you should look 
hard at the pros and cons of the ideas that look viable: 
a. The City is the retail provider on the network. 
b. The City is the retail provider but hires a firm of telecom experts to manage the 

company for the City.  
c. The City seeks Stimulus grant money with a commercial partner. 
d. A commercial provider builds and operates the network. 
 

3. CCG would rank the City’s best options as follows, with the best option listed first and 
then in descending order: 
a. The City finds a commercial partner and together you file for Stimulus grant funding. 

The two parties negotiate the ownership share of the partnership based upon the 
amount of matching funds provided by each side. Because the Stimulus funding pays 
for 80% of the cost of the network, this option provides the best chance for success 
and can provide the lowest customer prices and the greatest competition.  

b. The City encourages a commercial firm to fund, build and operate a fiber network. 
This option creates no risk or financial commitment for the City, but it also means the 
City has no say in how the network might be used for things like economic 
development.  

c. The City funds the network with bonds and then hires a management company to 
operate the business. You will want to hire a management firm that is already 
successfully operating other fiber networks.  

d. The City funds the network with bonds and operates it as the sole retail provider. The 
financial analysis shows the network must achieve a 47% residential penetration by 
year five in order to be able to make bond payments.  
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4. The City should create a formal mechanism to evaluate and implement a fiber plan if it is 

going to pursue the above options. Other cities have created a formal Board, Committee or 
Working Group that reports to the Council and which is given the funding and authority to 
find the facts and report back to the Council. In CCG’s experience, somebody needs to be 
given specific authority to make fiber happen if it is going to have any chance of success. 
This kind of Committee could include members of the community or could be made up 
entirely of Staff, but without a formal group that is assigned specific responsibilities, a 
project of this magnitude tends to get delayed and lose momentum.    
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I. BASIC RESEARCH 
 
In this section of the report we will look at the results of the research done by CCG. Specifically in this 
section we will cover the residential surveys, the interviews with businesses, market research into 
businesses, possible customer penetration rates, the products and prices of existing service providers in 
the market, a strategy for pricing and a strategy for marketing. 

 
A. Residential Surveys 
 
 CCG conducted a residential survey of a statistically valid sample of residents of Northfield. In 

this survey we asked about residential issues concerning cable television, data and telephone 
service. A full copy of the survey and the results are included as Attachment I. 

 
The first step in developing the survey was to determine how many residents must be surveyed 
for the results to be considered statistically valid. In our line of work we routinely have helped 
clients to determine sample sizes. At CCG we use tools to help us determine sample size. For 
several years we have consulted two web sites,  
 

(www.surveysystem.com/sscalc.htm#terminology)  
and (http://calculators.stat.ucla.edu/) 

 
which have online sample size calculators. The first site is from the web site for Creative 
Research Systems, a firm specializing in market research. The second site is from the Statistics 
Department at UCLA. Prior to using these sites, we performed these calculations manually and 
we have tested both of these sites to make sure they produce the same results as manual 
calculations. For both websites the sample size provided by the website has always been the 
same or nearly the same (sometimes varied by 1 because of rounding) as the results obtained by 
manual calculation.  

 
In creating the sample size for this survey we first determined, the level of desired confidence. 
We selected a sample size that would produce results with a 95% confidence level plus or minus 
5%. In layman’s terms this means that the results are reliably accurate (the 95% number) and that 
the results are within 5% of the results you would get if there was a survey of everybody in town. 
We then calculated the sample size using the results given by both web sites. There are roughly 
6,755 households in the City and to obtain the results we needed we had to talk to 375 residents 
in town. 

 
 We determined who to call using a systematic sampling approach. We decided to use the white 

page telephone listings for the town and we called every tenth resident. If we were unable to get 
an answer we continued with the tenth household after the one we missed. This type of 
methodology isn’t strictly random, but is the approach that almost all telephone surveyors use 
and it is a valid sampling technique. Since our callers didn’t know anybody in the City, we 
believe this method achieves the same results as using a pure random calling pattern.  

 
The survey produced some interesting results. A full copy of the survey and answers are at the 
end of this report in Attachment I. Here are highlights of the survey results: 
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  Cable TV 
 
 About 81% of residents subscribe to cable TV. This is higher than the 75% nationwide 

average for cable service. 76% of those with cable use Charter while the other 24% use 
one of satellite dish providers. The nationwide average penetration for the dish providers 
is at around 16%, so Northfield, at 19% total satellite penetration has more dish 
customers than a ‘normal’ market (calculated as 24% satellite customers of 81% total 
cable customers).  

 
 Many residents are satisfied with the current cable providers. 46% of customers were 

somewhat or very satisfied with the value they are getting for cable compared to the price 
being paid. Only 12% of customers said they were dissatisfied or extremely dissatisfied 
with the value they are getting from the current providers. This is a higher level of 
satisfaction and a lower level of dissatisfaction than we have seen in many other markets.  

 
 Only 37% of residents said that it is important to have a local business office for cable 

TV service. 61% said it was important of very important to have a channel with local 
programming about local schools, local sports events, community organizations, local 
government and community events. 

 
 In maybe the most significant result, 74% of residences said they would buy cable TV 

from the City if they could save 15% on their bill. Another 9% said they might buy from 
the City. This is the one of the highest such response we have ever seen from this type of 
survey. 

 
 In summary, customers are basically happy with the current service providers, but a large 

number of them are open to changing to a City owned network if available.    
 
 Data (High Speed Internet Access) 
 
 77% of residences currently have high-speed Internet access of some sort with 29% using 

DSL, 41% using cable modem, 2% using satellite, 1% using wireless and 5% with high 
speed but unsure of the type. The nationwide average for broadband penetration today is 
estimated to be around 55% of homes by various experts, so Northfield can be considered 
very much as a wired town today. Only 9% of customers still use dial-up which is lower 
than the nationwide average of around 20%. 14% of customers have no Internet access at 
home compared to the nationwide average of around 25%.  

 
71% of customers with dial-up said they have considered changing to a high-speed 
connection.  

 
 Residents were basically satisfied with the current Internet service providers. Only 13% 

were dissatisfied with repair and customer service response times. Only 15% were 
dissatisfied with download and upload speeds. Only 16% were dissatisfied with the value 
for the cost they paid.  
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 A very high 71% of households said they would buy Internet access from the City if it 

were offered at a discount compared to today’s prices. Another 10% said they might buy 
from the City. These two results equal more residences than have high speed Internet 
access today (78%). 

 
 Telephone 
 
 67% of households with telephone service use Qwest. Another 27% have switched to 

Charter. 2% use a VoIP provider like Vonage. 3% reported using “other”, although we 
are not certain who that might be. I suspect this might be resellers, or else confusion on 
the behalf of customers. For example, we still occasionally find customers who think that 
Ma Bell still provides phone service.  

 
70% of households are somewhat or very satisfied with the value they get for telephone 
service. Only 9% were somewhat or very dissatisfied with the value. 

 
 80% of residences said they would switch to the City for a discount of 15% per month. 

Another 13% said they might switch. Only 7% said they wouldn’t switch. 
 
 6% of customers said they were considering dropping landline service for cell phone 

service in the coming year. Nationwide it’s estimated that about 87% of households still 
have a landline telephone. 

 
 General Questions 
 
 We asked some general questions about the communications marketplace.  
 
 2% of households report having somebody who always works at home. 4% of homes 

have somebody who often works at home while another 9% occasionally work at home.  
 
 We asked a set of questions that asked residents to give their overall feeling for Qwest, 

Charter and the City.  The results are as follows: 
 
    Don’t Like or Trust Like or Trust 
  Charter  16%        55% 
  Qwest   11%        66% 
  The City    4%        76% 
  
 In probably the most important set of questions, we asked residents if they would choose 

the City s their communications provider. 
 
 81% said the City should get into the communications business. 
 78% said they would buy services from the City.   
 17% said they might buy services from the City. 
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 Overall the surveys produced some interesting results. Northfield already has more high speed 
internet customers than almost any other City we have studied. While a large percentage of 
customers seem satisfied with the current service providers, a vast majority of the respondents 
think the City ought to provide a competitive alternative. Most of the households said they would 
buy service from the City. 

 
 Customers did not seem to have much preference for the City offering service directly as a 

service provider compared to the alternative of partnering with a commercial provider. Only a 
few more households preferred a partnership over direct service.  

  
B. Business Interviews   
 

Doug Dawson and Mary Joan Byrnes of CCG talked various businesses in the City. The 
businesses we talked to were volunteers and this was not intended as a random sample or 
statistically significant survey. Rather, our goal was to find out several things. First, did 
businesses in the City have broadband available to them today? If so, were they getting the kind 
of broadband they need to operate their business? 
 
Like in any City, there are a handful of large businesses, those with more than 100 employees. 
The majority of businesses are small to medium businesses. We found out several things in our 
conversations: 
 

• First, companies near to the St. Olaf Telco fiber were flocking to it to get cheaper 
bandwidth and voice services. These are mostly small and medium sized businesses. St. 
Olaf does not seem to have done a massive marketing campaign, but rather relied on 
word of mouth such that companies near the fiber have expressed an interest in their 
network. 

• We believe that every small and medium business in town has access to broadband in the 
form or DSL, cable modem, and in some cases St. Olaf Telco fiber. This makes the City 
different than many other communities where there are businesses without decent 
broadband alternatives. Further, Qwest has upgraded the DSL in town so that businesses 
in town have access to data speeds that are advertised to be as fast as 20 Mbps. This is not 
to say businesses are getting the bandwidth they subscribe to, an issue that will be 
discussed elsewhere in this paper. However, businesses overall do not feel a bandwidth 
shortage like we have seen in many other communities.  

• It appears to CCG that the one group not being served well by the incumbent providers 
are the largest companies. These companies generally have a number of different needs 
other than just a bandwidth connection to the Internet. Following is the different types of 
ways that the larger companies use bandwidth, or would like to use bandwidth: 

o These businesses need a dedicated data path between their Northfield location and 
corporate headquarters since many of their data functions are consolidated at a 
corporate level.  

o Most of these larger companies rely on data as an integral part of their businesses 
and they would like to have redundant and separate paths to the Internet from 
multiple providers.  
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o These companies would like to use bandwidth to connect to the rest of their 
company for VoIP. They generally need to buy a separate and dedicated data 
circuit today for VoIP than the circuit they use for data.  

o These companies generally want to save their data in remote data storage sites for 
disaster recovery and general redundancy.  

o Some of these companies have multiple buildings within Northfield that they need 
to connect.  

o The larger companies all talked about needing the ability to train employee 
training via video connections over the Internet.  

o Some of these larger companies are interested in video conferencing to reduce 
travel expenses.  

o While smaller companies can normally satisfy most of their data needs on a DSL 
circuit, these larger companies reported to CCG that DSL was not adequate for 
their needs. These companies are instead using DSL plus as a number of 
dedicated T1 circuits to satisfy their various data needs. These large companies 
are near to the St. Olaf fiber. However, they reported that they had reservations 
about making a local college the responsible hub for their corporate data 
communications. They had all heard that St. Olaf Telco does a great job, but they 
were still leery about using this kind of private network.  

 
At CCG we drew several different conclusions from the conversations we had with businesses: 
 

• First, a city network would be a direct competitor with St. Olaf Telco for businesses 
along the St. Olaf fiber routes. Further, St. Olaf Telco seems to have plans to keep 
building fiber, so they will become an even larger player in the business market. 
Competition is healthy and good for the community. St. Olaf Telco today offers very 
good data speeds and significant discounts, on a per megabit basis, from the prices of 
incumbent providers. However, one would expect in a business plan that the company 
will never get the majority of customers near to St. Olaf fiber since they have gotten to 
that business first.  

• One positive sign is that so many of the businesses along the St. Olaf fiber route have 
connected to, or plan to connect to them. This tells us that businesses in the City 
understand the importance of getting more bandwidth and they will change to a 
competitor for lower prices and local service. This tells us that there will be a decent 
business opportunity for the City in other parts of the City to get business customers. 
However, a significant percentage of businesses will be on or near to the St. Olaf fiber. 

• If the City builds a fiber network you are very likely going to be working with the larger 
businesses. These companies don’t feel they can afford data connections from the 
incumbents that allow them to do everything they want to do. Large data circuits would 
enable these larger companies to be more efficient and to thus be more profitable. One 
company reported to us that if they could get a large affordable data pipe that their 
Northfield office would probably become the data hub for the whole corporation. 

• To the extent that data connectivity is part of economic development for the City, then a 
City network would help lure new businesses to town. Since large businesses today are 
not getting the data services they need, one can assume this would be true for new 
businesses looking to relocate to Northfield.  
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C. Customer Penetration Rates 
 
Below in this report we will look at potential business models for offering broadband in Northfield. One 
of the key assumptions in any business plan is the number of customers a new broadband business might 
be able to get in the market. This is referred to in the industry as the customer penetration rate. 
 
We can make some generic predictions of residential penetration rates based upon the results of the 
survey. However, when implementing a new business there are a number of factors that can affect the 
final penetration rate. First among these is the ability of the new business to deliver what it has 
promised. This means execution of the implementation of the business plan – launching on time and 
delivering the services and the quality that can come with a fiber network. Should a new company 
stumble and have technical problems, customers will hesitate to sign up with the new business. The 
second important factor in getting customers is delivering outstanding customer service. This is 
something that generally municipalities do well; however, it is vital in a new business that customer 
service is done right. Customers need to feel that the business is listening to them and that you will 
respond to problems, questions or concerns in an accurate and timely manner.  
 
How many customers can a municipal broadband business expect to get assuming that the new business 
handles its launch well and is delivering quality products, good prices and good customer service?  
 
Residential Penetration Rates 
 
The first answer to that question is to look at the minimum number of customers that might be expected. 
CCG’s experience in the telecommunications market has shown that a new competitor ought to be able 
to count on getting at least 30% of the market. In market after market all across the country we have 
seen our clients get 30% of customers just by showing up. The first 30% of the market seems to be those 
customers who are just looking for change or who dislike the incumbents for some reason. Again, a 
company needs to execute even to get the 30%, but we have never seen a well run company fail to get 
30% of the market. For example, there are triple play competitors across the country who do not offer 
price discounts from incumbent prices. Rather, they complete strictly on customer service. These kinds 
of competitors seem to routinely get 30% to 35% of the market. 
 
What does it take to move above this minimum level of success? We know that price discounts help. 
Most competitive systems in the country offer discounts of 10% to 20% lower than the incumbent rates. 
While the incumbents often immediately drop their prices to match the new competitor, customers 
realize that it is the competitor that brought cheaper prices and will generally give them a try. Perhaps 
even more important than the initial price discount is a promise by a new provider to keep rate increases 
at a minimum. A majority of customers in the U.S. are frustrated by the constant sizable rate increases 
from the cable company incumbent and they are very responsive to a new business that promises to hold 
down future rate increases.  
 
Another important factor in getting customers is name recognition and customer trust. These two factors 
are important reasons why municipal systems have done so well. Generally customers think highly of 
the existing businesses run by their city – things like water and trash. We find that customers are willing 
to give a City a chance strictly due to their trust that the City is going to be looking out for their welfare. 
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Municipal businesses also make promises to their customers that they will use any profits wisely. The 
profits earned by incumbents are sent out of town while any profits earned by a municipal business are 
plowed back into the community. 
 
One can look at existing municipal systems to see how they have done in the marketplace. While there 
are nearly 50 cities that have now launched FTTH networks, it’s important to only consider systems that 
have been in business for a while. Any new business, even a municipal business, takes four or five years 
to get to a mature market penetration. Municipal systems younger than that still will not have achieved 
their mature market penetration. Following is a list of take rates from some other municipal systems that 
offer the triple play. We would note that Glasgow, KY offers a huge discount of nearly 50% which 
accounts for its high take rate.  

 
 

MUNICIPALITY AGE OF NETWORK 
(IN YEARS) 

TAKE RATE 

Bristol, VA 7 65% 
Monmouth, OR 4 41% 
Scottsboro, AL 10 75% 

Dalton, GA 5 52% 
Paragold, AR 6 87% 
Glasgow, KY 19 95% 
Windom, MN 4 65% 

 
So, how does this translate into a predicted market penetration for Northfield? In the financial business 
models below we look at penetration in two ways. First, we calculate the market penetration rate that is 
needed for a FTTH business to break even. The result of this produces a target market penetration that 
would define minimal success for the new business. In Northfield, the minimum break even penetration 
turns out to be 47% of the residential market, gained over a five year period.  
 
The City will have to judge your ability to achieve a 47% penetration should you decide to pursue the 
FTTH business. Our experience is that FTTH is an economy of scale business. In larger towns the 
minimum break even threshold would be smaller, so the City will ultimately have to weigh the risk of 
being able to get to reach to that many customers. One can see from the table above that many municipal 
ventures do much better than 47%. We also must consider that the residential survey returned the 
response that 78% of customers would buy service from the City. We do not recommend that the City 
ever count on getting a penetration rate that high. In the end, the incumbent providers will put up a battle 
for customers and the City would be performing extraordinarily well to achieve a penetration rate as 
high as suggested by the survey. However, we would expect that these survey results indicate that the 
City can do better than the 47% minimum penetration needed for success.  
 
Business Penetration Rates 
 
Almost all of CCG’s clients sell to business customers. We have learned a number of things about 
selling into services into the business market: 
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• Businesses care more about reliability than price. Businesses won’t move to a new network until 
they are convinced that the network and the business are reliable. Because of this, one generally 
sees the business community as a whole being slow to change to a new network.  

• Generally, some of the biggest businesses in a City will be the first to try a new network. They 
will do so by offering redundant and back-up bandwidth while keeping existing services. When 
the new network performs well they will try more services over time. Since these businesses are 
often the more influential businesses in town, their acceptance of the network is a major factor in 
convincing smaller businesses to try the network. 

• If there is any one factor that will drive some businesses to try a new network it will be the 
ability to get services that are not available from the incumbent. If a new company can use a 
fiber network to deliver a superior bandwidth product – much more bandwidth than available 
from other providers at a great price – they will get some businesses to convert to the new 
network. 

• Some businesses do not make purchasing decisions locally. For example, a branch of a national 
chain store may buy all services from one provider nationwide and will not consider the local 
network provider, regardless of your prices and services.  

• Businesses may already be on long term contracts for telephone or data services which would 
preclude them from becoming an immediate customer of a new system. Incumbents have been 
known to make a big push to get customers onto contracts when they know a new competitor is 
coming to town. 

• There is only one way to sell to business, which we call the consultative sales model. This 
requires the company to send out a salesman and a technical person to meet with each business 
to determine their needs and convince them how you can meet their needs. Sales to businesses 
are not accomplished through normal marketing channels, only live multiple visits by your staff.  

 
Over time, in most markets the business penetration rates generally approach the residential penetration 
rates. However, businesses are slower to accept a new network and will remain skeptical until word of 
mouth convinces them that you know what you are doing. In smaller towns like Northfield, many 
businesses owners often come around to buy from the new network after trying the service for a year or 
two at home first.  
 
D. Incumbent Provider Products and Prices 

 
There are two incumbent providers today in Northfield – Qwest and Charter. Charter offers the triple 
play while Qwest offers voice and data. Additionally, there are several satellite providers offering cable 
services in the City. As noted earlier in this paper, St. Olaf Telco also provides data services to some 
businesses in the city. Probably the hardest question for any City to answer is how hard the incumbents 
might fight to keep the City out of the broadband business. Around the country the experiences of other 
communities are all over the board. In some places like Bristol, Virginia and Lafayette, Louisiana the 
incumbents have put up a fierce fight. In other places there has been very little resistance. To date in 
Minnesota, Monticello has been sued by TDS, the incumbent telephone provider. Monticello won the 
initial lawsuit on all points and the case is now in the Court of Appeals, an appeal brought by TDS. 
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Qwest 
 

Telephone service is provided in Northfield today by Qwest, formerly Mountain Bell and part of 
the Bell Telephone system. Qwest is a publicly traded company with corporate headquarters in 
Denver. Qwest has projected annual revenues of over $13 billion for 2009. Qwest is one of the 
largest telephone companies in the industry behind AT&T and Verizon. Qwest has around 8 
million telephone subscribers.  

 
As the incumbent provider, Qwest is considered as the “provider of last resort.”  This means that 
Qwest is required to serve all residential and business customers for basic local services, and it 
must provide facilities to all customers. The rules that govern the way that Qwest serves 
customers in Northfield are embodied in their “General Customer Services Tariff“, which is 
approved by the Minnesota Public Utilities Commission. This tariff contains all of the regulated 
products and prices, along with the terms and conditions under which Qwest will sell them to 
customers. The tariff sets forth rules for such customer service procedures as the manner and 
amount of customer deposits, the rules by which they will disconnect service for nonpayment, 
and the rules by which they will reconnect service. We’d note that a recent trend is to get states 
to deregulate many services as competitive and take them out of the tariff and the Minnesota 
tariff has had many products removed in recent years.  

 
Qwest also sells data products. In recent years Qwest has been investing significant capital in 
improving data speeds in metropolitan areas. For the last decade Qwest has had DSL speeds of 
between 1 Mbps and 3 Mbps. Recently Qwest has been upping those speeds by installing new 
DSL equipment. In some parts of Minnesota Qwest now supports DSL products with speeds up 
to 20 Mbps. DSL speeds are advertised in terms of ‘up to’ speeds and customers can get slower 
speeds than the speeds advertised. Some of the factors contributing to slower speeds include the 
distance the customer us from the Qwest central office, and the age and size of the copper wiring 
in a neighborhood. 

 
Charter 

 
Charter is a large cable TV provider with 5.7 million current cable customers. The company has 
been selling customers in recent years in order to stave off debt payments. The company entered 
a ‘structured’ bankruptcy in late March 2009. This type of bankruptcy means that there is already 
some sort of deal made with the largest debt holders to reorganize debt.  
 
From their web page: “Charter Communications, Inc. is a leading broadband communications 
company and the third-largest publicly traded cable operator in the United States. Charter 
provides a full range of advanced broadband services, including advanced Charter Digital(R) 
video entertainment programming, Charter High-Speed(TM) Internet access service, and 
Charter Telephone(TM) services. Charter Business(TM) similarly provides scalable, tailored 
and cost-effective broadband communications solutions to business organizations, such as 
business-to-business Internet access, data networking, video and music entertainment services 
and business telephone. Charter's advertising sales and production services are sold under the 
Charter Media(R) brand. More information about Charter can be found at www.charter.com.” 
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Charter is the third largest traditional cable TV company that provides service over a hybrid 
fiber-coax system. Customers are served at the home using coaxial cable. Charter is a major 
provider in Minnesota and has customers throughout the state. Charter still does not support 
voice services in all of the Minnesota markets, but does offer voice in Northfield. 
 
Charter has been criticized for poor customer support and frequent billing consistency issues, 
causing the Better Business Bureau to post a warning to consumers about the company. 
According to the Better Business Bureau, complainants allege that the company has improper 
billing practices, has referred customers in error to collection agencies, uses misleading 
advertising, has defective internet or cable performance, uses improper sales tactics and have 
misrepresented the cost of installation and service.  
 
PCWorld ranked Charter’s cable Internet service as the worst among 14 major ISPs. Charter 
High-Speed is the second-worst rated cable ISP service according to dslreports. Consumer 
Reports said in 2008 that Charter’s television and Internet service is the worst of all national 
carriers.  
 
Competitors Prices 
 
In this section we review voice, video and data prices available to customers today in Northfield.  

 
Qwest is the incumbent telephone company. The rates listed below are from Qwest’s Local 
Tariff and the rates are on file at the Minnesota Public Utilities Commission. The following rates 
are the flat rate option, meaning that a telephone line using these options can make unlimited 
local calls. There are options available for customers who want to be able to make and pay for 
fewer local calls.  

       
          Monthly1 

Flat Rate Residential Phone Line  $18.10    
Flat Rate Business Telephone Line   $42.38    
PBX Trunk Lines    $44.63   

 
In addition to these rates Qwest charges a Federal Subscriber Line Charge (SLC). The SLC is 
often presented on the telephone bill as if it is a tax, but it is revenue that is kept by the telephone 
company. The SLC charge represents a shift in revenues from long distance carriers to local 
customers. The rates billed to long distance carriers to access the local line have been reduced 
over the years and the SLC charge has been implemented to replace the access revenues. This 
shift is a large reason why long distance rates have decreased over the last decade, but these local 
charges have passed some of that savings back to local subscribers. The residential SLC at Qwest 
is $4.96 per month per line and the business SLC is also $4.96 per month per line.  

 
A flat rate residential line is the normal telephone line found in a home. A flat rate business line 
is a single line in a business and is the sort of line that might be used by a small business such as 

                                                 
1 The total cost of a residential line is $14.96 for the line, $4.96 for the SLC and $3.16 for EAS additive = $23.06. The total 
cost of a business line is $34.61 for the line, $4.96 for the SLC and $7.77 for the EAS additive = $47.34. The total cost of a 
business trunk is $36.27 for the trunk line, $4.96 for the SLC and $8.26 for the EAS additive = $49.59. 
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a restaurant. A PBX Trunk (sometimes also called a Key Trunk) is a line used by businesses that 
hang multiple phones working on one line. Such a business would have its own phone equipment 
called a key system if it’s small or a PBX if it’s large. For example, a business might have 10 
PBX trunks and have fifty phones at the business. In this example, only 10 phones could be 
talking to the outside world at the same time while all other phones could be making internal 
calls within the business.  

 
The base rates include unlimited calling to the Minneapolis / St. Paul metropolitan area. This is 
something relatively new and until a few years ago the customers in Northfield paid long 
distance for calls to the Twin Cities. When the Minnesota Commission implemented the 
expanded calling they raised local rates and ordered an EAS (Extended Area Service) additive to 
each telephone line in the town. A residential line has an EAS additive of $3.14 that is included 
in the $18.10 rate shown above. A business line includes a $7.77 EAS additive and a business 
trunk includes an $8.26 EAS additive.  

 
In addition to lines, customers can buy features. Some of the most commonly purchased features 
are call waiting, 3-way calling, voice mail and caller ID. Qwest offers dozens of features and 
they range in price from $2.95 to $8.50 per feature. There are also packages available to buy 
multiple features art a discount. Some of the more popular features are as follows: 
 

Residential Business 
 Caller ID      $8.50  $10.00 
 Call Waiting       $6.50  $  8.00 
 Voice Mail      $7.95  $10.00 
 3-way Calling      $4.00  $  6.00 
 Last Call Return     $4.50   $  5.50 
 Call Forwarding     $4.00  $  6.00 
 Call Rejection      $5.00  $  6.00 
 Continuous Redial     $3.50  $  4.50 

 
 Long Distance 
 
 Qwest sells long distance. Customers are also free to buy long distance from any other provider 

and carry it on a Qwest line.  
 
  Qwest Long Distance Rates 
 
  Unlimited Long Distance $25.00 
 
  Per Minute   $5.99 per month plus 5 cents per minute 
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Qwest DSL 
 

Qwest sells high speed Internet using DSL. Following are the rates charged for residential DSL. 
Note that the quoted speeds are “best effort” speeds, meaning they are not guaranteed.  
 

Residential DSL 
 

1.5 Mbps download, 896 Kbps upload $34.99 with phone service 
       $39.99 with no phone service 
 

7 Mbps download, 896 Kbps upload  $41.99 with phone service 
       $46.99 with no phone service 
 

12 Mbps download, 896 Kbps upload $51.99 with phone service 
       $56.99 with no phone service 
 

20 Mbps download, 896 Kbps upload $64.99 with phone service 
       $69.99 with no phone service 
 

Qwest Business DSL 
 

Office Plus. This includes up to 10 email accounts per customer, priority customer 
service, 25 Mb of web storage.  

 
  256 Kbps download, 256 Kbps upload $50.00  month-to-month 
        $45.00  1-year contract 
        $42.50  2-year contract 
        $40.00  3-year contract 
 
  1.5 Mbps download, 896 Kbps upload $62.50  month-to-month 
        $56.25  1-year contract 
        $53.13  2-year contract 
        $50.00  3-year contract 
 
  7 Mbps download, 896 Kbps upload  $81.25  month-to-month 
        $73.13  1-year contract 
        $69.06  2-year contract 
        $65.00  3-year contract 
 
  12 Mbps download, 896 Kbps upload $106.25  month-to-month 
        $95.63  1-year contract 
        $90.31  2-year contract 
        $85.00  3-year contract 
 
  20 Mbps download, 896 Kbps upload $137.50  month-to-month 
        $123.75  1-year contract 
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        $116.88  2-year contract 
        $110.00  3-year contract 
 

Office Basic. This includes no email accounts or extra features.  
 
  256 Kbps download, 256 Kbps upload $38.00  month-to-month 
        $34.20  1-year contract 
        $32.30  2-year contract 
        $30.40  3-year contract 
 
  1.5 Mbps download, 896 Kbps upload $50.50  month-to-month 
        $45.45  1-year contract 
        $42.93  2-year contract 
        $40.40  3-year contract 
 
  7 Mbps download, 896 Kbps upload  $69.25  month-to-month 
        $62.33  1-year contract 
        $58.86  2-year contract 
        $55.40  3-year contract 
 
  12 Mbps download, 896 Kbps upload $94.25  month-to-month 
        $84.83  1-year contract 
        $80.11  2-year contract 
        $75.40  3-year contract 
 
  20 Mbps download, 896 Kbps upload $125.50  month-to-month 
        $112.95  1-year contract 
        $106.68  2-year contract 
        $100.40  3-year contract 
 

Qwest T1 Products 
 

For decades before DSL the standard data product has been a T1. A T1 is a 2-way symmetrical 
circuit, meaning it has the same speed for both upload and download. A T1 delivers 1.544 Mbps 
both in the upstream direction and in the downstream direction. A T1 typically can be installed 
anywhere and is not limited by distance from the central office, like DSL.  

 
T1s are very expensive when used for Internet access. In order to buy a T1 a customer must pay 
for the local T1 circuit (often called the loop) plus an additional charge for the Internet Access. 
Qwest has detariffed T1s, meaning they can quote different prices to different customers. We 
have anecdotal stories in Northfield of local T1 loops in the range of $300 per month and 
Internet T1s costing between $600 and $700 per month.  

 
Note that other companies also sell T1s in Northfield. For example, most of the long distance 
companies like AT&T, Verizon Business (MCI), and Sprint will resell a Qwest T1 in the town. 
The rates from these companies are generally a bit lower than Qwest. However, these companies 
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own no facilities in Northfield and they buy and resell Qwest facilities through a bulk discount. 
In the end, any T1 delivered in Northfield is delivered over the Qwest network. 

 
 Charter Cable Modem Residential Services 
 

The other primary data product in town is the cable modem, which has been discussed elsewhere 
in this paper.  

 
Following are the residential cable modem prices: 
 

5 Mbps download, upload unspecified (probably about 712 Kbps)  $54.99 
10 Mbps download, upload unspecified (probably about 712 Kbps)  $64.99 
Cable Modem rental        $  3.00 

 
Note that Charter charges more for cable modem if a customer doesn’t also buy regular cable 
services. Rates for Internet only subscribers are around $10.00 per month higher. 

 
 Charter Cable Modem Business Services 
 

Charter also sells cable modems to businesses.  
 

We were unable to get a specific price for Charter business cable modem service since they don’t 
have a set price, but instead negotiate a price with each business customer. In other markets we 
have found that Charter basically will negotiate to a little less than DSL pricing to gain 
customers. However, one would expect that there are different prices being charged to different 
business customers in the City. 

 
Charter Cable TV Services 

 
Following are the Charter Communications Rates for cable TV service: 

 
  Basic Cable     $19.002 
  Expanded Basic (Charter Cable TV)  $44.99 
  Basic Digital (Digital Home)   $49.99 
  Digital plus HD    $54.99 
 
  Digital Tiers 
   Sport View    $  5.00 
   Digital View    $  5.00 
   Latino View    $  5.00 
   Digital View Plus   $10.00 
 
  Settop Box     $  5.00 

                                                 
2 Charter does not advertise this rate and we used this rate that was obtained from several other Charter markets instead of 
Northfield.  
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  HD TV     $  5.00 
  DVR Service     $15.00 
 
  Movie Channels    $14.00 each package 
  
 The Charter Channel lineup as of February 2009 is included as Attachment II. This shows the 

specific channels that go with each tier of service. The Charter line-up is fairly robust in terms of 
channel selection.  

  
As can be seen in the line-up Charter offers Video on Demand (VOD) in Northfield. VOD 
generally consists of two different products. First, VOD offers many network shows on a delayed 
basis. For example, with VOD a customer can watch episodes of some of the series on HBO 
whenever they want. With VOD a customer gets the same features as using a VCR – they can 
pause, rewind and fast-forward the show as they desire. VOD also offers a second product which 
is movies on demand. A typical VOD movie line-up will contain as many as 700 movies 
available to customers. Customers must pay a fee of from $4 to $7 per movie. Buying a VOD 
movie is much like renting a movie from a video store. The movie is available to a customer for 
some number of days to watch as many times as they want. 

 
 St. Olaf Telco 
 
 St. Olaf College built a fiber route a few years ago to connect them with Carleton College. Over 

time this network has been expanded to include several other fiber routes that run down the main 
roads in the City. St. Olaf began selling data and telephone services to customers with a new 
company, St. Olaf Telco, a few years ago and they report that they have had a high level of 
success selling to customers along the fiber routes.  
 
Following are the St. Olaf Telco small business data rates: 
 

1 Mbps download, 1 Mbps upload   $     57.84 
3 Mbps download, 3 Mbps upload   $     67.94 
5 Mbps download, 5 Mbps upload   $     78.04 
10 Mbps download, 10 Mbps upload   $   133.67 
35 Mbps download, 35 Mbps upload   $1,289.68 

 
These rates lead to a discussion of concentration ratios. A concentration ratio is a term used by 
data providers to describe how many customers share a data pipe. At one extreme of 
concentration of an unconcentrated data product, meaning that that customer is guaranteed the 
use of all of the bandwidth all of the time. At the other extreme is a highly concentrated product 
where many customers have access to using the data at the same time.  
 
A well known example of a high concentration ratio is cable modem or DSL service that bogs 
down and gets very slow after school lets out and all the kids jump on line. In such a situation 
there are many households sharing the data connection, and when one customer is downloading a 
file it reduces the capacity for other customers. This would be a situation with a high 
concentration ratio. 
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 We bring up concentration ratio because it is important to understand when comparing the St. 

Olaf data product to the Qwest or Charter data products. The St. Olaf products have a very low 
concentration ratio, nearing unconcentrated, while the Qwest DSL and Charter cable modem 
products are shared among many customers. 

 
 It’s very hard to know the specific concentration ratios used by the incumbent providers in 

Northfield. This is something that varies in every place they serve and even differs between 
different parts of town. The concentration ratio is basically a reflection of the number of 
customers who use data and who have access to a specific segment of an incumbent network. 
The concentration ratio for cable modem service is the highest in the industry due to the large 
size of the nodes. A node in a cable system is a group of homes and businesses that share a fiber 
connection back to the headend. Nodes will typically vary by location from 200 to 500 homes 
and businesses, meaning that there can potentially be a lot of customers trying to use the data 
pipe to the node at the same time. We have anecdotal evidence that the concentration ratios for 
Qwest and other telephone companies is in the range of 200 homes and businesses sharing a data 
connection. The St. Olaf’s data product is a very different product and we are guessing that only 
one to twenty businesses share a data pipe for the various products. This means that a St. Olaf 
customer can almost always get the data speed they have subscribed to customers on other 
networks will see degraded service whenever the network is busy.  

 
 An additional problem with comparing services is that the incumbent providers often exaggerate 

their data speeds. It is a well documented fact around the country that many DSL and cable 
modems products never deliver the speeds that are advertised. For example, a cable modem 
product might be advertised as 7 mbps but never achieve a speed at any time of the day greater 
than 3 Mbps. This can be due in part to sharing the data pipe with multiple customers, but to a 
large degree this also a lot of advertising hype. In many cases the incumbent cannot deliver the 
advertised speeds under any circumstances, and in other cases slower speeds might be due to 
local conditions such as distance from the headend or older and degraded cables in the system. In 
any case, it is not unusual for DSL and cable modem products to deliver slower data speeds than 
advertised, and in most markets it is the norm.  

 
St. Olaf Telco also sells business telephone lines. Basic lines are priced at $35.49 per month. 

 
The Technologies in Use in the City Today 

 
Since the focus of this study is on data services, we thought it would be useful to briefly describe 
the technologies used today by the telephone and cable company incumbents, so that the City can 
understand the difference between these technologies and fiber.  

 
 Qwest DSL  

 
DSL is a technology that allows the delivery of data at high-speed over existing copper 
telephone wires. It is a proven technology that has been in use for over ten years. Where 
available, DSL is typically offered in a number of different bandwidths, which allows 
users to select the bandwidth that it needs and can afford. DSL service uses only a portion 
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of a copper line’s capacity and thus permits users to make telephone calls at the same 
time that they are working on the Internet.  

 
There are a number of different types of DSL in use or under development.  These are 
often referred to as the various “flavors” of DSL.  They are typically marketed under the 
acronyms ADSL, SDSL, HDSL, VDSL, IDSL and G-Lite.  

 
Deploying DSL was capital intensive for Qwest when the technology was new. However, 
the cost of DSL hardware has dropped significantly as the product has matured. The DSL 
network begins at a telephone company central office with a transmission device referred 
to as a DSL Access Multiplexer (“DSLAM”). A DSLAM is, in essence, a small data 
switch that can support multiple DSL users. Each customer must also have appropriate 
hardware to receive DSL. Most brands of DSL use a DSL modem at the customer 
location that is referred to as an IAD (Integrated Access Device). DSL also requires that 
the relevant copper be stripped of all signals other than the DSL signal. In the telephone 
industry, this is referred to as “deloading the line.” The copper in the telephone system 
often was built using a system of power boosters and signal repeaters that allow the 
normal telephone signal to be carried with greater strength and for greater distances. In 
order to deploy DSL, such repeaters and boosters must be physically disconnected from 
the copper pair, and this usually requires a field crew with bucket trucks to trace the pair 
and to physically strip the copper pair. 

 
The hardware cost of deploying DSL varies widely by brand purchased and by the 
specific flavor of DSL being deployed. G-Lite can now be purchased for as little as $200 
per customer for both ends of the hardware. Some of the variations of ADSL and VDSL 
can cost as much $550 per customer.  

 
DSL is not readily available everywhere for a number of reasons. First, DSL is subject to 
distance limitations. DSL can reasonably be served up to 18,000 feet from a central office 
switch in the most favorable conditions, but poor or older copper wiring makes this limit 
closer to 10,000 to 12,000 feet in many cities, depending on the brand of equipment. This 
distance limitation is further shortened in reality, since it is measured in cable feet rather 
than “as the crow flies” in a straight line. The copper wiring coming out of a central 
office often wanders up and down streets and rarely runs in a straight line to reach areas 
away from the switch. Realistically, in many exchanges, this 10,000 to 12,000 foot 
distance limitation creates a potential delivery circle of only about a mile-and-one-half 
around the switch.  

 
There are two solutions to DSL’s distance limitations. One solution is to use higher 
bandwidth DSL so that some bandwidth will go further. DSL bandwidth delivery over 
copper is not linear, meaning that the amount of bandwidth that can be delivered drops 
off quickly with distance from the transmission point. For example, with most DSL 
maybe 20% of the initial bandwidth will make it to 2.5 or three miles out. Thus, a 20 
Mbps DSL card will deliver a lot more bandwidth to a customer three miles from the 
central office than would a 3 Mbps DSL card. However, in both cases a customer three 
miles away will get a far inferior product to a customer living near to the central office.  
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The second solution to DSL distance limitations results from what are referred to as 
“remote” or “mini” DSLAMs. This technology allows DSLAMs, or central DSL hubs, to 
be moved into more remote locations in the network – e.g., to the cable junction in front 
of a housing development or a business park. From this remote DSL origination point, the 
DSL signal could still be delivered for the same distance, but this distance is now 
measured from the new field-installed hardware and not from the central office. Such 
technology should mean that DSL can be made available to most customers. 

 
The second problem with DSL delivery is the existing copper network. Copper plant was 
not originally built with DSL in mind, and there are many places in current networks 
where DSL will not work, regardless of the distance from the central office. In some 
cases, the copper is too small in gauge or thickness, since the thicker the copper the better 
that DSL will work. In other cases, there are signal leaks into the system or there are 
other reasons why some copper pairs will not readily accept DSL signals. There is very 
little that can be done to fix stray “noise” problems, other than to replace the portions of 
the network that has such problems. Replacement is an expensive solution that often 
means re-wiring an entire neighborhood. 

 
Third, DSL is a copper-only technology. This means that if any path to a customer 
includes even one foot of non-copper cable, such as fiber, then DSL will not function.  
For many years large companies have been building new feeder cables using fiber. 
Feeder cables are large capacity cables that carry signals from the central office to large 
neighborhood clusters of homes and businesses. Fiber is cheaper and more reliable for 
this use, and almost all new subdivisions and business parks built in the last ten years are 
fed with fiber feeder cables. Additionally, phone companies have been replacing older 
copper feeder cables with fiber cables as they do routine upgrades. This has led to the 
strange phenomenon that the newer the neighborhood, the less likely that DSL will be 
available. Older neighborhoods that are built throughout with copper may be good 
candidates for DSL, whereas in newer areas with fiber feeds, DSL will not work without 
field deployment of the DSLAMs, a more costly way to provide service. This 
phenomenon is not favorable to rapidly growing communities in which a large percentage 
of homes and businesses have been built in the last ten years. 

 
Charter Cable Modem 

 
The most popular source of high speed Internet access today is cable modem service. 
Nationwide, about 60% of all high-speed customers use cable modems.  

 
Cable systems were originally designed to deliver through sealed coaxial cable lines the 
same radio-frequency signals that residents with good reception could obtain from 
television broadcast towers over the air. Over the years, cable operators have upgraded 
their networks to Hybrid Fiber Coaxial (HFC) systems by replacing some of their coaxial 
cables and associated facilities with fiber optic lines and electronics. They have also 
increased the bandwidth capacities of their systems and today suburban systems like 
Northfield probably have from 750 MHz to 1 GHz in system bandwidth. As a result, 
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cable systems today have the capacity to provide hundreds of television and music 
channels as well as high-speed Internet access. Many cable systems are now also 
providing or experimenting with telephone service. 

 
Cable systems that provide cable modem service generally use multiple cable television 
channel (6MHz) for downstream signals and one channel for upstream signals. At the 
cable company headend, a cable modem termination system (CMTS) uses these channels 
to create a virtual local area network with cable modems attached to computers at 
subscriber residences. Depending on the transmission technology used, cable operators 
can theoretically send up to 36 Mbps per channel downstream from the cable headend, 
and users can send up to 10 Mbps per channel upstream. This upstream and downstream 
bandwidth must, however, be shared by all active users connected to a network segment 
called a “node.” The level of usage at a node at any point in time can have a significant 
effect on the performance that individual customer’s experience, as downstream speeds 
can drop from 1.5 Kbps to 500 Kbps or less as the number of simultaneous users 
increases. Upstream capacity is even more limited, as cable operators typically do not 
allocate as many channels for upstream use as they do for downstream use. In fact, some 
cable providers limit users to upstream speeds of only 128 Kbps. 

 
If congestion occurs because of high usage, cable operators can add additional channels 
or run fiber-optic lines deeper into neighborhoods, reducing the number of users per 
node. Years ago, cable systems often served up to 2,000 – 5,000 homes per node. That 
number has decreased significantly, with new systems generally designed to serve 500 
homes per node.  

 
Currently, cable modem service is not a viable option for many businesses. First, cable 
service is often not available in commercial areas. This is in large part a historical 
phenomenon – cable operators typically did not build their systems out to commercial 
areas because few, if any, businesses subscribed to cable television service. Most cable 
companies are now willing to extend their systems to commercial establishments if they 
could solve an even more significant problem – most cable systems do not currently have 
the bandwidth to support widespread business usage of their systems. For example, 
businesses typically cannot obtain web hosting services from cable companies. This may 
change over time, but it is not likely to change in the near future. 

 
Cable systems are capable of delivering significant amounts of bandwidth to customers. 
However, what we see in the marketplace is that cable providers seem to have the goal of 
just staying ahead of DSL in capability. In Northfield you have an interesting 
phenomenon where Qwest DSL offers more bandwidth than the cable system, something 
rarely seen in the US. Most cable providers are very leery about dedicating too many 
channels for data service unless they have to – they would rather keep the channels for 
TV programming. Cable providers are wresting today with the desire to carry High 
Definition TV channels (HDTV) since these channels require much more bandwidth than 
traditional channels.  
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The cable TV providers have all banded together nationwide and created a firm that they 
all use to do research and product development – called Cable Labs. Cable Labs develops 
the specifications for cable modems and all of the cable providers have agreed to only use 
products that are Cable Labs compliant. Through this process the cable providers have 
been able to really get low prices for such things as cable modems and settop boxes.  

 
With that said, competition with Verizon FiOS has driven Cable Labs and the providers 
to develop faster cable modem products. For example, Verizon is currently offering a 30 
Mbps product on its FiOS fiber network for residential customers. Mediacom responded 
by rolling out a 15 Mbps cable modem (but only in those areas that are competing with 
Verizon’s FIOS service). In general, cable companies could offer greater amounts of 
bandwidth, but economics, the need to offer more HDTV channels and a commitment to 
Cable Labs means we won’t see great breakthroughs in cable modem speeds unless the 
market demands it. 

 
E. Pricing Strategy 
 
 This section is going to look at the issue of how to price service, and only applies under a 

scenario where the City is the service provider, or if there is a commercial partner, where the 
City has some say in setting prices. 

 
 Perhaps the best way to open a discussion of pricing strategies is to look at some of the other 

firms in the country that are competing with the big cable companies to see how they have set 
prices, and how their pricing strategies have affected their customer penetration rates. Following 
are some examples of existing competitors selling against a major cable company: 

 
• Verizon. In many of the areas where Verizon has built residential fiber they now offer 

competitive TV service. Verizon has set prices at a modest discount from the existing 
cable companies. Verizon tries to set cable rates by state and in many states they compete 
against multiple cable companies. Overall, the Verizon discount seems to be roughly 5% 
to 10% less than the competition. Verizon’s line-up seems to be very comparable to the 
large cable company’s lineups. In states where Verizon has been operating the longest 
they have already had rate increases, so one can assume their strategy is going to be to 
maintain their existing discount and to stay a little cheaper than the competition over 
time. Verizon has not been around long enough to see how they are going to do in terms 
of market share. 
 

• AT&T. AT&T sells cable TV over DSL. To do this they are using IPTV technology and 
delivering only the channel a customer is watching. AT&T has established two very large 
headends nationwide and intends to service all the customers from these two locations. 
AT&T has a very robust lineup and offers a number of options that most cable companies 
don’t have such as unique foreign language channels. AT&T has a number of pricing 
plans. AT&T has set prices at a modest 5% to 10% less than the existing cable 
companies. AT&T advertises their prices nationwide, so the amount of discount is going 
to vary by market. To date AT&T has focused almost entirely in the suburbs of major 
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cities. AT&T has not been selling the service long enough to see how pricing will affect 
market penetration. 

 
• Knology. Knology is a cable overbuilder that has built systems in about a dozen southern 

cities. Knology gives a modest discount of around 5% from existing customer rates. 
However, they have bundling discounts that increase the discount to around 10% for 
those customers who buy a lot of services from their menu of products. Knology has been 
in business in some cities since 1998. They say that they can count on getting around 
30% to 35% of the market in any city based upon a very modest discount. They believe 
this represents those customers that don’t like the existing monopoly provider for some 
reason and who want options.  

 
• RCN. RCN is much like Knology and they have built systems in medium sized cities and 

in suburbs in the northeast. They also give modest discounts of around 5% growing to 
10% with bundling. They also expect and seem to achieve market penetration of around 
30% to 35% in most of their markets.  

 
• EATEL. EATEL is an independent telephone company in Louisiana who has built FTTH 

networks in places like Baton Rouge. EATEL is a bit unusual in that they don’t give any 
discount against their competitor Cox. They match Cox rates almost to the penny. 
EATEL reports that they get about a 30% penetration in every neighborhood they have 
entered.  

 
• Other Municipalities. Most other municipalities have launched their systems with 

discounts of 12% to 15%. Two exceptions are Burlington that started with a 20% 
discount and Lafayette Louisiana that is just launching with a 20% discount. However, 
the initial discount does not tell the full story for most cities. Municipal systems tend to 
hold down rate increases compared to the competition. The best way to measure this is to 
look at the rates in the municipal market compared to neighboring markets with no 
competition. The major cable companies have raised rates by 7% to 9% for the last 6 – 7 
years. None of the municipal systems have raised rates as fast as the incumbents in the 
areas surrounding them. Most of them have instead had a modest rate increase every 
second or third year. Thus, while a municipal system may start out with a modest price 
advantage, over time they end up with a much larger price advantage due to the fact that 
they hold rate increases down. The competitor in their market also typically holds down 
increases while rates in surrounding communities rise to become much higher.  

 
 A Pricing Strategy For Northfield 
 
 We would recommend that if Northfield gets into the business (as opposed to having an open 

network with some commercial partner(s) operating the business), that the City ought to pursue 
the same strategy that has been used by other cities. This would be to set a modest discount 
initially of 10% to no more than 15% for telephone and cable services with the long term goal of 
holding rates down compared to surround communities. Such a strategy could easily bring rates 
in the City to 30% to 40% below surrounding towns after seven to ten years in business.  
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 Pricing Broadband 
 
 It’s hard to determine a discount for broadband if the City is not selling the same services as the 

competition. On a fiber network the City network would have the ability to offer far more robust 
data services than the competition. Thus, the goal with broadband ought to be to offer for more 
bandwidth than similarly priced products. As mentioned elsewhere in this report, it’s very 
difficult to make a side-by-side comparison with incumbent data products since they almost 
never deliver the speeds that are advertised. However, if the network can deliver the kind of 
products described herein, the speeds would be roughly four times faster on the download and 
fifteen to 40 times faster on the upload. Over time, as speeds are increased on the fiber network, 
the products would become even faster than the incumbent products.  

 
The largest U.S. provider of FTTH is Verizon. Press reports differ in quantities, but Verizon 
reported that it has built FTTH to pass 6 million households by the end of 2008.  

 
Verizon markets its FTTH product under the brand name FiOS. Verizon is taking full 
advantage of the technology and is supplying some of the highest speed and most 
affordable bandwidth in the nation over the FIOS systems. Verizon’s current FIOS data 
products and prices are: 

 
 10 Mbps Download / 2 Mbps Upload   $  34.95 
 20 Mbps Download / 5 Mbps Upload   $  44.95 

20 Mbps Download / 20 Mbps Upload  $  49.95 
 50 Mbps Download / 20 Mbps Upload  $179.95   

 
 Installation  -  Free 

 
 We would recommend something similar for Northfield. Following is a table that looks at key 

competitors products and recommends data products and prices for Northfield. Note that these 
prices are only a suggestion, but these are the prices that will be used as a starting point for the 
financial business plan analysis for this project.   

 
  Residential 

Qwest  1.5 Mbps Download / 896 Kbps Upload   $  34.99 
Qwest  7 Mbps Download / 896 Kbps Upload  $  41.99 
Charter 5 Mbps Download / 712 Kbps Upload  $  54.99 
Northfield 10 Mbps Download / 10 Mbps Upload  $  39.95 
    
Qwest  12 Mbps Download / 896 Kbps Upload  $  46.99 
Charter 10 Mbps Download / 712 Kbps Upload  $  64.99 
Northfield 20 Mbps Download / 20 Mbps Upload  $  45.95 
 
Qwest  20 Mbps Download / 896 Kbps Upload  $  64.99 
Northfield 50 Mbps Download / 50 Mbps Upload  $  59.95 
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  Business 
Qwest3  1.5 Mbps Download / 896 Kbps Upload   $  45.45 
Qwest  7 Mbps Download / 896 Kbps Upload  $  62.33 
Charter 5 Mbps Download / 712 Kbps Upload  $  62.334 
Northfield 10 Mbps Download / 10 Mbps Upload  $  54.95 
    
Qwest  12 Mbps Download / 896 Kbps Upload  $  84.83 
Qwest  20 Mbps Download / 896 Kbps Upload  $112.95 
Charter 10 Mbps Download / 712 Kbps Upload  $  84.835 
Northfield 30 Mbps Download / 30 Mbps Upload  $  84.95 
 
Northfield 100 Mbps Download / 100 Mbps Upload  $199.95 

 
F. Marketing Strategy 
 
As stated earlier, our basic financial models have been used to determine that a 47% minimum 
penetration rate is required for residential cable services. The City has conducted a formal survey that 
showed that a substantial percentage (78%) of people in town would consider buying services from the 
City. At the end of the day the City is going to have to decide how much you believe these survey results 
and if you think the business would do better than the minimum penetration required.  
 
The question to be answered in this section is: If the City pursued this venture as a standalone retail 
provider, how should the City get customers? What marketing strategies have worked for other 
municipal and other FTTH networks? 
 
Residential Marketing 
 
As been mentioned elsewhere in this paper, other fiber overbuilders have reported that they get between 
30% and 35% penetration in any new market just by showing up. This seems to represent the customers 
who want change or who are frustrated by the incumbent providers. This is not to say that these 
companies don’t have to make some effort to get these customers, but these seem to represent the low 
hanging fruit that can be obtained with the least amount of marketing effort. Here are some of the 
marketing ideas used by other overbuilders to capture this basic market segment: 
 

• Pre-Sign-up List. A number of systems have pre-signed customers before the network us built. 
For example, the City of Bristol, Virginia had customers sign-up for service starting about a year 
before the launch. During that period the fiber network was always in the local news, perhaps 
due to the efforts by the incumbents to stop the project. In any event, the constant publicity 
resulted in Bristol having nearly 40% of the potential customers in town on their pre-sign up list. 
This list did not in any way obligate customers to buy service when it was available. However, 

                                                 
3 For Qwest business data prices we have used a 1-year contract rate for their Office Basic product. Note that since Qwest has 
multiple products and many different contractual terms that customers can be paying more or less than the rates shown here.  
4 As mentioned earlier, Charter offers different prices to different customers and we have shown the sample price to be the 
same as the closest DSL product. Some customers will be paying more than this. 
5 Ibid. 
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Bristol found that all but a handful of customers did take service once they were contacted. The 
one issue with using a pre-sign-up list is that it may create customer expectations that they are 
soon going to get service. This means that the company must be very careful to explain how the 
sign-up list will be used and must stay in contact with prospective customers to keep them 
informed and happy. 

• Customer Newsletters. Many cities make liberal use of customer newsletters to keep customers 
and potential customers informed about the progress of a fiber system. Typically with a fiber 
system there is a lot of public awareness of the project at the stage where money is being raised 
to build the system. However, once the construction starts there is often a rather dead period of a 
year where there is not a lot of public notice of the project in the press. This is the period where it 
is vital for the City to keep the project in the minds of citizens. We have seen liberal use of 
newsletters, press releases, public events such as groundbreakings, email lists, web sites with 
constant updates and other tools used to keep customers informed during the construction period. 

• “Cable Sales Model”. In the seventies and eighties as cable systems were first built, the cable 
companies settled in a marketing plan commonly referred to as the cable sales model. In this 
model, the cable company had salespeople accompanying the construction crews. Generally a 
week or two before a neighborhood was ready to get service the sales crews would be out 
knocking on the doors in each neighborhood. The cable companies had great success with this 
sales model and it still works today with fiber overbuilds. We have seen variations on this theme 
that also work. Some companies distribute doorhangers, which are packages of information left 
on each door, that say that the new network will be finished in the neighborhood soon and ready 
to provide services. The doorhangers are generally followed up with door-to-door salespeople or 
with phone calls (which can be problematic in these days of the Do Not Call List).  
 

The above methods are generally the first marketing plan for network overbuilder. Companies that do 
these programs right report getting 30% to even 50% of the customers in the market on the first pass. 
However, the marketing effort is not finished at this point and companies then continue marketing to 
make sure they have talked to every customer in town. Some of the ways that companies do continuing 
marketing: 
 

• Smart Databases. The companies that want to be as effective as possible develop a database of 
all of the homes in the community. With this database they know which homes are already their 
customer, which other homes have clearly rejected service from them (such as being an 
employee of the cable incumbent), and homes that still might take service. The use of this 
database allows for very targeted marketing. For example, the company can do mailers, but can 
save a lot of money by only sending mailers to homes that do not have their product. One of the 
most effective ongoing campaigns is to continue the door-to-door effort. As companies continue 
to knock on the doors they continue to get new customers. We have seen door-to-door campaigns 
be most successful when employees of the company knock on doors rather than using hired guns 
from out of town.  

• Maintenance Marketing and Up-selling. A good company will spend effort to continually up-sell 
their products. A modern triple play provider will have dozens of niche products and many of 
these products are hard to sell on the initial service order. However, campaigns that describe the 
benefits of various products inevitably result in sales of these services. The successful 
overbuilder will have a marketing plan that constantly introduces their products to their existing 
customers.  
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Business Marketing 
 
CCG clients have reported to us over the years that there is only one successful way to sell to businesses. 
This is the consultative sales model. This is a tried and true approach that is used by many industries, 
such as copiers, in selling services to businesses. 
 
The consultative sales model generally consists of multiple visits to a business. On the first visit the 
salesperson introduces the company and asks if they can get a copy of the current communications bill 
in order to return later with a proposal. The salesperson generally asks enough questions so that they can 
understand the telecom needs of the business. 
 
The salesperson will then prepare a proposal based upon what they understand about the business. A 
good salesperson will not always stick to replacing existing services but will offer alternative services 
that will best serve the customer. For a small business the salesperson will return alone and propose the 
new solution. For more complex customers the salesperson generally will bring along a technical person 
to answer questions.  
 
The consultative sales model works for several reasons. First, businesses rely heavily on their 
communications to function. The vast majority of businesses will care much more about reliability than 
they will about price. This means that the new company must give them a feeling of confidence in the 
new network to get a sale. One thing to realize is that the majority of business customers have never 
been visited by a salesperson from the incumbents. These businesses would have ordered service when 
they first opened and then added or modified the service over time. However, since they have never had 
a visit from the phone company. It is somewhat likely that they do not have the optimum 
communications network. Businesses really respond to a sales process that listens to their needs and then 
offers them a solution specific to their needs. For many businesses this is a new phenomenon.  
 
The consultative sales model also works because it allows a direct conversation with the decision 
maker(s) at the company. Every company is different in how they make purchasing decisions and in one 
company the decision on buying phone lines will be made by the president and in the next company by 
the president’s secretary. The live sales visit lets the salesperson find and talk to the right decision 
maker.  
 
Ongoing marketing at businesses is generally done by having periodic follow-up visits by the 
salesperson. Very few companies mail marketing literature to businesses because each business thinks 
they are unique. 
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II. Community Uses for Broadband 
 
A. How Much Broadband is Enough? 
 
How much bandwidth does America realistically need to satisfy current and predictable future needs? 
Today broadband in Northfield is mainly being supplied by cable modem from Charter and DSL from 
Qwest. Industry experts almost universally agree that household Internet usage within the foreseeable 
future will outstrip the capabilities of the current technologies available in the City. 
 
While many households are satisfied with today’s download speeds, we are already beginning to see 
sophisticated users demand more bandwidth. In the near future experts all agree that households are 
going to demand far faster speeds than are currently being delivered. We have already seen the rapid 
evolution from early dial-up access increasing to 56 Kbps dial-up increasing to cable modems and DSL. 
There is no reason to believe that we have reached the end game in terms of the need for faster 
broadband. Consumers are finding more and more uses for broadband. Users are routinely swapping 
pictures, video files, and other large files. Gamers are using the Internet for live play across the street 
and around the world. We are on the cusp of having the Internet becoming the prime mechanism for 
delivering videos to households. Of even more interest is where technology is going. Several 
manufacturers are working on 3-D video technology that will enhance the gaming and movie experience 
(and require gigantic data files compared to today).   
 
Estimates by the experts have the overall size of the data on Internet growing from 50% to almost 
exponential growth during the next decade. We don’t know which of these experts are right, but there is 
almost nobody predicting a growth rate much slower than 50% in overall internet traffic per year.  
 
Predictions by some of the experts include: 
 

• In May 2008 the Chief Technology Officer of Charter Communications said, “ISP traffic is 
increasing at more than 50% every year. So it is not far-fetched to see 100 Meg products 
becoming the norm in 5 or 10 years, and we expect our customers will find exciting ways to use 
that capacity.”  In the same interview, the Chief Technology Officer of Comcast agreed, “For the 
short term, 100 Mbps is a marketing advantage – in the longer term, who knows? People didn’t 
need 1 Mbps when we started delivering it.” 6 
 

• At 46% per year, Cisco makes a similar estimate. “Cisco VNI projections indicate that IP traffic 
will increase at a combined annual growth rate (CAGR) of 46 percent from 2007 to 2012, nearly 
doubling every two years. This will result in an annual bandwidth demand on the world's IP 
networks of approximately 522 exabytes, or more than half a zettabyte. In the consumer market, 
the advent of rich online video communications and entertainment, as well as social networking, 
has greatly increased the impact of online video on the network. In 2012, Internet video traffic 
alone will be 400 times the traffic carried by the U.S. Internet backbone in 2000. Representative 
of this trend, Internet video has jumped from 12 percent of the global consumer Internet traffic in 

                                                 
6 Brian Santo, “It’s the End of Cable as We Know It (And We Feel Fine),” CED (May 1, 2008), 
http://www.cedmagazine.com/Article-End-of-Cable-As-We-Know-It.aspx. 
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2006 to 22 percent in 2007. Video on demand, IPTV, peer-to-peer (P2P) video, and Internet 
video are forecast to account for nearly 90 percent of all consumer IP traffic in 2012.”7 
 

• Professor Andrew Odlyzco of the University of Minnesota currently sees a 50-60% increase per 
year in Internet traffic, but believes the growth rate is slowing over time.8  
 

• IDC believes that by 2011, “the digital universe will be 10 times the size it was in 2006. . . Fast-
growing corners of the digital universe include those related to digital TV, surveillance cameras, 
Internet access in emerging countries, sensor-based applications, datacenters supporting “cloud 
computing,” and social networks.”9 

 
• Bret Swanson and George Gilder predict fast growth through 2015: “From YouTube, IPTV, and 

high-definition images, to “cloud computing” and ubiquitous mobile cameras—to 3D games, 
virtual worlds, and photorealistic telepresence—the new wave is swelling into an exaflood of 
Internet and IP traffic. An exabyte is 10 to the 18th. We estimate that by 2015, U.S. IP traffic 
could reach an annual total of one zettabyte (1021 bytes), or one million million billion bytes.”10 

 
• In its most recent report to Congress on the status of deployment of advanced 

telecommunications networks, the FCC stated: “Providers assert that within the next several 
years, consumers can expect connections providing symmetrical service at 10 to 20 Mbps. 
Within five to ten years, these connection speeds should increase to 100 Mbps, and some 
providers predict that premium services may provide consumers with 1 gigabit per second 
(Gbps) access within a decade. Even higher-speed connections may be deployed to businesses, 
with some providers predicting the availability of 10 Gbps business services”. 11 
 

If the growth rates predicted by this diverse group of experts materializes, then all would agree that DSL 
and cable modems, as they exist today, will be unable to supply households with the bandwidth needed 
to fully utilize the services and benefits of the Internet. Only fiber can give households access to full 
web functionality within a few years from now.12  
                                                 
7 Cisco, “Global IP Traffic Forecast and Methodology, 2007-2012,”  

http://newsroom.cisco.com/dlls/2008/prod_061608b.html. 
 
8 Andrew Odlyzco, Minnesota Internet Traffic Studies Home Page. http://www.dtc.umn.edu/mints/home.php. 
 
9 IDC, “White Paper: The Diverse and Exploding Digital Universe” (March 2008) http://www.emc.com/collateral/analyst-

reports/diverse-exploding-digital-universe.pdf. 
 
10 Bret Swanson and George Gilder, “Estimating the Exaflood: The Impact of Video and Rich Media on the Internet: A 
zettabyte by 2015?” Discovery Institute at 2 (January 2008). http://www.discovery.org/scripts/viewDB/filesDB-
download.php?command=download&id=1475. 
 
11 FCC, Fourth Report to Congress on the Availability of Advanced Telecommunications Capabilities in the United States, p. 
45.  
 
12 An interesting article about why bandwidth is important is in an article, “Fiber to the Home: Advantages of Optical 

Access.” From Broadband Properties, February, 2007.  
http://www.broadbandproperties.com/2007issues/feb07issues/ftthprimer_feb.pdf 
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It is interesting to see executives at cable and telephone companies talking about 100 Mbps and 1 
Gbps connectivity during the next decade, since their current technologies have no hope of ever 
delivering those kinds of speeds. The following table shows CCG’s best estimate at the 
commercially available bandwidth that is available today and in the future with the primary 
commercial technologies. It is clear that fiber is today, and will remain for the foreseeable future 
as the most robust technology.   

 
        Data Download Delivery Speeds 
 

 Today 10-years 25-years 
    
FTTH 2,400 Mbps 10,000 Mbps 25,000 Mbps 
    
DSL13  Up to 25 Mbps Up to 50 Mbps Up to 100 Mbps 
    
Cable modem  Up to 20 Mbps Up to 100 Mbps Up to 200 Mbps 
    
Wi-Max 20 Mbps 70 Mbps 200 Mbps 
    
BPL 3 Mbps 50 Mbps 100 Mbps 

 
 
B. U.S. Broadband Standings in the World 
 
For the last century the U.S. has been a major technological leader in the world. We have enjoyed a 
technical advantage in a large number of fields due to our political system, our infrastructure and our 
educational system.  
 
However, as is witnessed by the large number of jobs being outsourced from the U.S. to the rest of the 
world, our advantages are disappearing. Broadband is the infrastructure of the 21st century. In the last 
century one of our major assets as a nation was in interstate highway system. While it seems trite to 
mention the information highway, broadband really is the new equivalent of the interstates. Nations that 
have broadband have the economic advantage today.   
 
In 1990 the U.S. was the world’s leader in broadband deployment. We were the first to deploy 
widespread DSL and cable modems. However, since then, the world has caught up and surpassed us. 
Until recently, the U.S. still has the most consumers connected to broadband. However, China has now 
surpassed us in total consumer connections.14 However, the quality, price per megabit and penetration 

                                                 
13 DSL requires bonded pairs, that is, using more than one copper pair to achieve the speeds listed in the table. The problem 
in the real network is that very few neighborhoods have been built with the extra copper pairs needed to provide this service 
to more than a few customers.  
14 Reuters. March 13, 2008. China Overtakes US as top Web market. 
http://www.reuters.com/article/internetNews/idUSSHA29750720080313. 
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rate per hundred consumers in the U.S. has dropped below much of the rest of the world. Consider the 
following statistics: 
 

• In terms of broadband subscribers per 100 residents, the U.S. ranks 15th according to OECD, 18th 
according to the International Telecommunications Union, and 25th according to Point Topic.  

 
• In the average advertised download data speeds, the U.S. ranks 14th in the world according to 

OECD. This is troubling since it’s pretty universally understood that the speeds advertised by 
many of the incumbent providers in the U.S. are much faster than actual speeds realized by 
consumers. In early 2008, AT&T reported the results of measuring cable modem speeds from an 
unnamed competitor. “AT&T purchased cable Internet service for over 150 homes in the service 
area of an unnamed competitor. The advertised broadband speeds were in the neighborhood of 6 
Mbps to 8 Mbps, and AT&T installed gear in each home to test and take samplings of the actual 
throughput and speeds. The result was quite different from what the cable company advertised. 
While AT&T saw peak speeds in the 3-4 Mbps range, average throughput was closer to 400 
kbps. "Peak might be something that occurs at 3am, when the network is lightly loaded," said 
Stankey. "Even at peak, the performance on these types of transactions was well below the 6 or 8 
Mbps access speeds." 15 

 
• In average monthly overall price paid by consumers the U.S. ranks 22nd in the world according to 

the OECD. When looking at price per megabit, the U.S. ranks 11th. When looking at the price per 
megabit for the fastest products available, the U.S. ranks 18th. For example, Japan delivers 20 
Mbps for around $30 per month. In the U.S. a typical 1.5 Mbps DSL connection is $30 to $40. 
Thus, our DSL costs over $20 per megabit while Japanese bandwidth is available for around 
$1.50 per megabit.  

 
• The Information Technology and Innovation Foundation has developed a new composite 

standard that combines household penetration (subscribers per household), speed (average 
download speed in Mbps), and price (lowest monthly price per Mbps). The United States ranks 
15th on this standard. 16 

 
The real issue is the quality of bandwidth available to customers. In the U.S. typical DSL speeds are 1.5 
Mbps downstream and 256 Kbps upstream. Cable modems tend to deliver around 3 Mbps downstream 
(at peak times) and 256 Kbps upstream. The bandwidth in other countries far surpasses U.S. bandwidth. 
For example, in Japan there is ubiquitous availability of 20 Mbps Internet connectivity. Further, the 
Japanese have begun a three-year project to increase bandwidth everywhere to 100 Mbps. South Korea 
also has nearly ubiquitous 20 mbps bandwidth. Cities like Paris, Vienna and Amsterdam have 
announced projects to bring fiber to every home and business.   

 

                                                 
15 Eric Bangeman, “AT&T talks serious smack about cable broadband speeds,” Ars Technica (February 28, 2008), 

http://arstechnica.com/old/content/2008/02/att-talks-serious-smack-about-cable-broadband-speeds.ars 
 
16 Robert Atkinson, Daniel Correa and Julie Hedlund, “Explaining International Broadband Leadership,” Information 
Technology and Innovation Foundation at 6 (Mayc2008), http://www.itif.org/files/ExplainingBBLeadership.pdf. 
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In 2002, the United States Department of Commerce published an extensive report on the multiple 
benefits that ubiquitous access to affordable, high-bandwidth broadband would produce for America.17  
The report noted that “the current generation of broadband technologies (cable and DSL) may prove 
woefully insufficient to carry many of the advanced applications driving future demand. Today’s 
broadband will be tomorrow’s traffic jam, and the need for speed will persist as new applications and 
services gobble up existing bandwidth.”18 The report then went on to encourage governments at all 
levels to act aggressively to stimulate broadband demand.   

 
The Brookings Institute has estimated that America’s broadband decline could lead to an estimated $1 
trillion in economic productivity over the next decade.19    

 
It is now clear that Japan and its far eastern neighbors are leading the charge in broadband. These 
countries are positioning themselves to take the greatest advantage of increased efficiency and 
innovation, which will cost more U.S. jobs.  If the United States is to regain and retain its competitive 
position in the world economy, it must develop better ways to keep within hailing distance of the 
world’s leading countries in per capita broadband penetration, access to high-bandwidth broadband, and 
cost per unit of bandwidth. A quick glance at the countries with cheaper and better broadband than the 
US tells where our jobs are headed - India, South Korea, China, Singapore, Ireland etc.    

 
In his book, The World is Flat20, Thomas Friedman was looking at the rapid development of technology 
in India and shed the light on America’s role in the upcoming century: 

 
“The dynamic force in [the current stage of globalization] – the thing that gives it its unique 
character – is the newfound power for individuals to collaborate and compete globally. And the 
lever that is enabling individuals and groups to go global so easily and seamlessly is not 
horsepower, and not hardware, but software – and all sorts of new applications – in conjunction 
with the creation of a global fiber-optic network that has made us all next-door neighbors. 
Individuals must, and can now ask: ‘Where do I fit into the global competition and opportunities 
of the day, and how can I, on my own, collaborate with others globally.’ . . We are entering into 
a phase where we are going to see the digitations, virtualization and automation of almost 
everything. The gains in productivity will be staggering for those countries, companies and 
individuals who can absorb the new technological tools. And we are entering into a phase where 
more people than ever before in the history of the world are going to have access to these tools – 
as innovators, collaborators, and alas, even as terrorists. You say you want a revolution? Well, 
the real information revolution is about to begin.” 
 

With America’s leadership in manufacturing and commerce largely eroded, it is vital for us to retool our 
businesses, institutions and residents to ensure that we will have a seat at the head of the global table. 
Broadband is key to keeping us competitive.    
 
                                                 
17 U.S. Dept of Commerce, Understanding Broadband Demand: A Review of Critical Issues September 23, 2002).  
18 Id. at 6 (emphasis added). 
19 John Reinan, “Broadband Gap Looms as Net Loss for U.S.,” Minneapolis Star Tribune, February 22, 2006 
20 T. Friedman, The World is Flat: A Brief History of the 21st Century at pp 10-11. (Ferrar, Strauss and Giroux – New York, 
2005) 
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C. Why Broadband is Important 
 
We could write an entire paper describing why broadband is important to Northfield. There are many 
clear advantages of having ubiquitous broadband. In this section of the report we will look specifically 
at the ways that broadband can benefit government, education, healthcare, business, homes, and 
economic development.  
 
Government 
 
Many governments across the country are using broadband to improve service to constituents. This 
movement is often referred to as e-government. CCG asked the various departments of the City how 
they might improve services if they had access to more broadband. The following list is things that could 
be achieved over the next decade by adding City-wide fiber. There are many more things that could be 
done over the long-haul if e-government became a normal part of government in Northfield. 
 
Following is a list of some of the things the current City department managers in Northfield said they 
could do with more bandwidth: 
 

• Teleworking. Almost every City department manager wished for the ability to telework from 
home when needed. This would require more bandwidth at the City, but also more bandwidth at 
their home. With teleworking, managers could have access at home to all data files, and ideally 
would be able to make and receive VoIP calls using their normal City phone numbers from home 
as well. 

• Video Conferencing. There was also a general desire to have video conferencing. Today video 
conferencing is limited to specialized video conferencing centers that have expensive equipment 
designed for this purpose. However, with real bandwidth, almost any computer can become a 
video conferencing center. Cameras have become inexpensive so the only issue to overcome for 
video conferencing is bandwidth. The City managers came up with a host of ways they would 
use video conferencing if available: 

o Meetings with Legislators. 
o Meetings with vendors 
o Meetings with other government entities 
o Ability to attend meetings from home or from elsewhere within the City. 
o Video conferencing in the library to allow citizens to have job interviews and other 

important meetings. 
o Conduct interviews with prospective employees. 

• Video Surveillance. The City has a few surveillance cameras today, but with ubiquitous fiber, 
cameras could be put anywhere when needed, even temporarily.  

• Communicate Electronically. The managers want the ability to communicate electronically, 
meaning the ability to send large data files to constituents and others in their work life. This 
would include: 

o Answering citizen’s questions. 
o With other city employees. 
o With vendors – the ability to send large files such as maps, blue prints, data files.  
o With larger constituents such as developers, landlords and large businesses. 
o With boards, commissions and other external government entities. 
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o With job applicants. 
o With attorneys – want the ability to send electronic evidence files of pictures, test results, 

videos and other evidence instead of in hard-copy formats. 
• Make Government Meetings More Accessible to Constituents. Provide live streaming video of 

council and other important government meetings. 
o Allow replay of meetings afterwards. 
o Make meeting video streams available at library. 

• Economic Development.  
o Provide video tours of the City for interested businesses. 
o Provide easier access to mapping and geologic data. 
o Provide easier access to census and other key data. 

• Streamline Public Processes.  
o Automate the building permit process. 
o Automate zoning verification. 
o Automate building inspection including allowing floorplans to be electronically sent to 

field.  
o Automate job applicant testing. 
o Automate citizen payments for various permits and other fees. 
o Automate business and landlord licensing. 
o On-line registration for recreation events and classes. 

• Operational Improvements. 
o Have real-time GPS vehicle tracking. 
o Computer aided dispatch. 
o Plow routing and efficiency. 
o Automate vehicle maintenance data. 
o SCADA monitoring of pools and irrigation systems. 

• Improvements at the library.   
o More bandwidth. 
o Expand offerings to include streaming videos of story time, author visits, classes, etc. 
o Expand catalog to be accessible by hand held devices. 
o Give public access to City and County data such as GIS. 

• Human Resources.  
o Put records online for City employees. 
o Benefits 
o Address, phone and tax information 
o Time and leave information 

• Public safety.  
o Real-time cameras in squad cars. Currently download DVR afterwards. 
o Floorplans available real time to firefighters and police. 
o Police officer briefings – officers can meet from their cars. 
o Monitor parolees and probationers. 
o Real time monitoring of firefighter biosigns 

• Information Systems. 
o Create back-up redundant crisis center. 
o Connection of critical servers to backup sites. 
o Become back-up for County seat data. 
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o Be able to send large data files, For example, GIS data currently can only be sent using a 
portable hard drive.  

o Faster, more reliable connections to all city buildings 
 

Economic Development 
 

The purpose of municipal economic development is to generate new jobs and increase the tax base of a 
community. The pursuit of these outcomes is a result of efforts to attract, retain or expand commercial 
and industrial business. Although financial incentives are often highlighted by the news media, most 
economic development efforts undertaken by cities involve the provision of basic infrastructure to 
support the needs of new or expanding business.  

 
Economic research shows that public infrastructure investment is a powerful driver of business 
productivity, investment, and economic growth. In addition to basic infrastructure like streets, sewer and 
water, cities often promote the quality of schools, access to affordable health care and the availability of 
cultural amenities in their efforts to attract new business.  
 
The City of Northfield has requested an assessment of the telecommunications related opportunities and 
obstacles for economic development benefits as it relates to the deployment of a citywide fiber optic 
infrastructure. To provide this assessment we have relied on numerous studies and real life examples 
that demonstrate a relationship between the availability of high-speed broadband and enhanced local 
economic vitality. The studies we reference have focused on whether there is a digital divide, on 
regulatory impacts and investment incentives, and on the factors influencing where broadband is 
available. Given how recently broadband has been adopted, there is little empirical research analyzing 
its economic impact. The primary problem in determining this impact is that broadband does not act on 
the economy in isolation, but as a complement to other information technologies, such as computers and 
various software applications. 

 
Two recent studies, both presented in 2005, provide some answers to the question of the relationship 
between the availability of broadband and economic vitality.  Scholars from MIT – William H. Lehr, 
Carlos A. Osorio, and Sharon E. Gillett along with Marvin A. Sirbu from Carnegie Mellon University 
studied the economic impact of broadband using a comparative analysis of availability and use of 
broadband over time in different geographic areas. Their study yielded two relevant conclusions: 
 
Broadband access enhances economic growth and performance, and the assumed economic impacts of 
broadband are real and measurable.  Research revealed that between 1998 and 2002, communities in 
which mass-market broadband became available by December 1999 experienced more rapid growth in 
employment, number of overall businesses, and in the IT-intensive sectors; 
 
Wage levels were not significantly impacted by broadband; however, the effects of broadband 
availability by 1999 can also be observed by higher property values in 2000. 
 
The study focused on the use of broadband, not just the availability. The authors recommended that in 
order to succeed in growing your community’s economic base through mass market of broadband, the 
goal should be dually focused on the use of the technology as well. 
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A second study by George S. Ford & Thomas M. Koutsky, an economist and attorney, employed an 
econometric model to compare economic growth in Lake County, Florida, with other similar Florida 
counties. In 2001 Lake County began offering private businesses and municipal institutions access to an 
extensive, publicly owned fiber optic system. After comparing economic growth in Lake County to 
comparable counties since the introduction of broadband, Lake County was found to have 100% greater 
growth in economic activity, or twice the rate of comparison counties.  
 
The Lake County study observed that publicly provided broadband infrastructure may better serve the 
overall community than simply relying on private telecommunications firms. Similarly, other theoretical 
studies have argued that municipalities invest in broadband infrastructure to serve a diffuse “public 
purpose” (better educated public, more business opportunities, etc.) that private providers acting alone 
may ignore since these external benefits cannot be captured as corporate profits. 
 
The Bureau of Economic Advisors estimates that for each $1.00 invested in broadband, the economy 
benefits nearly $3.00 – but unless a private communications provider can gain the lion’s share of that 
economic benefit, its incentive will be to under-invest in broadband infrastructure. Economic theory 
indicates that in the presence of large externalities (costs or benefits of an activity), which broadband 
internet probably produces, public ownership of resources may be desirable.  
 
While these early studies appear to provide support for the position that the availability of broadband 
infrastructure will generate economic benefit for a community, it is also clear that broadband is only one 
of many factors that influence business decisions. Many other community qualities and assets contribute 
to the environment for business development and attraction.  
 
Recently, following the publication of Richard Florida’s book “The Rise of the Creative Class,” cities 
across the country have been revitalizing their economic development efforts with a focus on providing 
infrastructure and amenities that will be attractive to the “creative class” - the type of people who start 
and staff innovative, fast-growing companies.  
 
Broadband has been one of the basic offerings seen as vital to attracting these workers and 
entrepreneurs. In studies by the cities of Seattle, New York and Philadelphia, all conclude that their 
future economic well-being is tied to providing a robust, affordable broadband infrastructure. In 
particular, each cites the need to provide broadband, not as a luxury, but as a fundamental part of the 
city’s infrastructure, much like electricity was at the turn of the 20th century. 
 
Ultimately, the City of Northfield will need to determine which competitive assets it wishes to develop 
and promote in order to be successful in the economic development arena. Economic development more 
than any other city endeavor, contains elements of investment risk. In the case of broadband, the 
investment decision revolves around what a city believes about the private provision of services and 
whether that service will keep the city competitive. 
 
The major obstacle for the City will be to balance the cost of bringing fiber into their City, while 
affording the opportunities for employers to invest in buildings already wired. Northfield will need to 
produce a technological system that sets them apart from their major competitors. They will need to 
attract businesses through targeted marketing strategies, financial incentive packages oriented to the 
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types of business and industry sought, and the general promotion of the quality of life enhancements 
enhanced by broadband availability in the community. 
 
The availability of fiber combined with marketing efforts to industries considered “IT-Intensive” are the 
necessary ingredients to speed up the occupation of the City-owned industrial park. At the end of this 
section is a list of “IT-Intensive” industries, as classified by the U.S. Department of Commerce. 
 
Fiber technology enables businesses to operate more efficiently. The increased speed and ease of every 
day work helps profits and encourages businesses to expand. A real-life example of this result was 
reported within the Lake County, Florida study. The study cited a letter received by the City of Leesburg 
from a heating and air conditioning business that credited the fiber network as a major contributing 
factor for their ability to expand.   
  
 “Recently, we expanded our businesses to new markets farther away from our ‘base’ here in 

Fruitland Park [Fla.]. The ease of this expansion is largely due to the Fiber Network the City has 
had the presence of mind to build.” Letter from Charles Thompson, Munn’s Air, to Ron Stock, 
City Manager, City of Leesburg, Florida, March 8, 2005. 

 
Additionally, the foremost example of the broadband “haves” and “have-nots” is evidenced in Iowa. 
Waterloo, Iowa and Cedar Falls, Iowa, collectively referred to as The Cedar Valley, share a labor 
statistical area and were identical in their economic statistics prior to the City of Cedar Falls launching a 
city-wide broadband network. According to a 2004 report entitled The Economic and Community 
Benefits of Cedar Falls, Iowa’s Municipal Telecommunications Network by Doris Kelly of Black and 
Veatch, the City of Cedar Falls has achieved significant economic benefits from their fiber system that 
began partial operations in 1996 and was fully operation by 1997. Since 1996, approximately eleven 
companies have relocated from Waterloo to the Cedar Falls Industrial and Technology Parks. During 
this same time, Cedar Falls has retained all their businesses, with several companies expanding their 
presence within the business parks. 
 
The successes of Cedar Falls are evident in the comparison of new construction valuations. Cedar Falls 
new construction valuation lagged behind Waterloo in 1996 by 45% or $26 million ($58 million in 
Waterloo compared to $32 million in Cedar Falls). By the end of 2002, Cedar Falls had set a 
construction record topping out at $101 million; while Waterloo’s construction valuation declined to $53 
million, its lowest total in eight years. An additional measure of Cedar Falls vitality is the price of the 
land in their industrial parks, which increased as much as 50% from 2002 to 2004. 
 
The report indicates the City of Cedar Falls has increased the number of businesses in their business 
parks from 25 to 140 from 1990 through mid-2004. The 140 businesses employ 4,250 persons and 
occupy in excess of four million square feet of building space. Major employers within the parks include 
businesses that rely heavily on direct fiber connection. The author also comments, however, that “It 
would be extremely difficult to verify that these developments are the direct result of the City’s 
broadband delivery system. Yet, one cannot disregard the direct link between the ‘Dawn of a New Age’ 
and the City’s ability to meet the increasing demand for access and dissemination of information.” 
 
Another study depicting the economic benefits of broadband was done for the South Dundas Township 
in Ontario. The study was authored by Strategic Networks Group at the request of the U.K.’s 
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Department of Trade and Industry. The township constructed a fiber system that became operational in 
June of 2001. Strategic Networks Group conducted surveys of businesses in April, 2003, achieving a 
75% response rate. They attributed the addition of 62.5 new jobs, $2.8 million in commercial/industrial 
expansion and $140,000 of increased business revenues and decreased costs to the availability of the 
fiber network. 
 
The availability of high-speed broadband lowers entry barriers for new firms and encourages self-
employment. High-speed broadband opens markets and brings together market participants, thereby 
generating greater access to products while lowering transaction costs. 
 
Many municipalities have constructed, or encouraged the construction of high-speed fiber networks for 
wide-spread use within their community. These cities were motivated by the lack of the private 
telecomm offering the internet services their city needs to compete in a global marketplace. A few of the 
cities include Bristol, Virginia; Dalton, Georgia; Jackson, Tennessee; Tacoma, Washington; and The 
Dalles, Oregon.21  Documentation for each city follows. 
 
Bristol, Virginia – Bristol launched a municipally owned fiber system in 1999 to commercial and public 
sector entities, by 2001, the citizens were clamoring for the service as well. The Bristol Virginia Utilities 
expanded services to the entire city and to neighboring cities within Russell County. According to Jerry 
Brown, Director of Bristol’s Community and Economic Development Department, he credits the 
municipally owned fiber system as critical in their ability to retain businesses within their city. 
Furthermore, with the expansion of the system into the underlying county, Virginia Congressman Rick 
Boucher credits the FTTU network instrumental in attracting more than 700 jobs to a single site in the 
county (quoted in campaign material). Bristol’s penetration rate exceeds 60 percent and is viewed as an 
engine of economic development for the entire region of Southwest Virginia. 
 
The Dalles, Oregon – Since 2004, the City of The Dalles, population 11,872, has operated a 17 mile 
municipal fiber optic network. Prior to the installation of the municipally owned fiber network, the city 
lost out on a health care company call center.  The center did not locate in The Dalles because the local 
telecom company’s network was too expensive.  The Portland Business Journal reported on February 
28, 2005 that Google, Inc. has executed a purchase agreement with the Port of The Dalles bringing 
hopes of up to 100 high-paying jobs to The Dalles. The City believes that without their affordable fiber 
system (which was developed in phases to take advantage of federal appropriations), Google would not 
have been interested in locating their business within The Dalles. 
 
Tacoma, Washington – Tacoma, Washington began operating a fiber optic network in 1998 through the 
Tacoma Power, the city-owned electrical utility. They chose “Click! Network” as their brand name for 
the triple play of services.  The publicly owned utility leases the right to use the network to private 
internet providers. The city of Tacoma has more competitive rate options for internet and cable 
television, which helps the pocketbook. An August 16, 2000 Seattle Post article by John Cook states that 
100 start-up technology companies set up shop in Tacoma during the preceding 18 months (“Digital 
                                                 
21 For a list of municipalities deploying FTTH as of 4/2008 see white paper at the FTTH Council, 
“Municipal Fiber to the Home Deployments”, David St. John. April, 2008. at 
http://www.ftthcouncil.org/?t=143&||web_records::_R_CategoryID=2 
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economy may spark Tacoma’s renaissance”). The article further quotes a new business to the city, 
AtomicTangerine, “It makes establishing a business that much easier when you don’t have to worry 
about getting a big (fiber-optic) pipe into a building.” 
 
Dalton, Georgia – In 2003, Dalton, Georgia’s municipally owned utility introduced a triple-play fiber 
optic network to all homes and businesses within the city limits. They currently have a 60% take rate.  In 
a cover story from the May, 2006 issue of the LastMile, Vice President of Telecommunications at 
Dalton Utilities is quoted -- "As other cities have shed businesses in the new global economy, Dalton 
hasn't lost any in the last eight years I've lived here. We've had business consolidations, but no real 
shedding. We're still economically strong, and I like to think that broadband had something to do with 
that." 
 
Jackson, Tennessee – Jackson, Tennessee began offering a fiber optic network in May, 2004 through its 
municipally owned utility. They utility created the infrastructure after hearing from business and 
consumer leaders that the private telecommunications and cable companies were not acting to provide 
advanced services necessary for business expansion. The network is open to competitive providers of 
telecommunications and data services. The utility surpassed their 10,000 customer mark 18 months 
ahead of schedule in late 2005. 
 
Access to high-speed broadband at an affordable price is crucial to a community’s economic 
development efforts. The American Public Power Association considers history as repeating itself with 
the current broadband marketplace as compared to the introduction of electricity in the 19th century. 
Electricity was first considered a luxury, but communities realized the need for the service in order to 
grow their economy. Many communities with lower populations needed to foster the development of 
electricity into their community, which included establishing their own utility companies. 
 
One such community, Scottsburg, Indiana, was documented in a PBS NOW broadcast in 2005. 
Scottsburg’s Mayor Bill Graham conducted a survey of businesses in 2003 and heard that many were 
inclined to leave the small town because of slow and inadequate internet connections. The Mayor wasn’t 
going to let that happen so he contacted the local telecommunication providers and begged them to 
provide high speed internet.  Their reply was that they couldn’t justify the business expense for such a 
small community. The City of Scottsburg had no choice but to step in with the broadband to save their 
community. The City’s broadband network saved businesses from leaving their community, including 
an automotive repair center with 60 plus jobs 
 
Reedsburg, Wisconsin – The Reedsburg Utility Commission launched triple-play fiber optic services in 
2003 to every home and business in the community. According to Dave Mikonowicz, Reedsburg Utility 
Commission Superintendent, “The first day that the system was offered, nearly a thousand customers 
signed up. In a community of only 3800 homes, this is a strong vote for next-generation telecom. Clearly 
Reedsburg residents know that providing state-of-the-art voice, video, and data communication is the 
key to its future prosperity.”  Furthermore, the utility just announced in a July 26, 2006 Press Release 
that they are now offering bi-directional or symmetrical broadband speeds. In this press release they 
state, “High Speed Internet access has become an increasingly important role in our day to day routines 
and businesses, and is just one of the amenities that people relocating to the area expect to find.  
According to the Annual Power Broker Report and Survey Real Trends 500, consumers in search of 
relocating are driven and attracted to locations with High Speed Internet access.  Reedsburg has become 
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a noticeable area to live and do business in because of these amenities and the quality of life Reedsburg 
has to offer.”   
 
Princeton, Illinois – This small town in Illinois constructed a 12-mile fiber-optic network in late 2004. 
The town’s utility went into the broadband business after hearing from a major employer looking to 
relocate outside of their town because the internet capabilities were not current with marketplace 
demands. From an on-line article in Midwest Business, dated November 7, 2005, the superintendent of 
the town’s utility states that since the installation of the fiber network, the major employer has made a 
$6.5 million investment in its facility and the available fiber network was definitely a factor in that 
decision (article titled “Municipal Broadband in Illinois Draws Dollars Along with Telecom’s Ire”). 
 
IT-Intensive Industries: 
 
In the Digital Economy 2003, the U.S. Department of Commerce developed “IT-Intensive” industries to 
determine ITs' effects on reviving and spreading productivity growth. They ranked 55 industries of the 
U.S. private non-farm business sector based on intensity in their use of IT equipment. The industries 
were then divided into two groups, either IT-Intensive or Less IT-Intensive, each group accounting for 
50 percent of aggregate Gross Domestic Product (GDP). This separation was instituted in order to 
measure the performance of GDP growth and employment based on IT usage through 2001. Exhibit A 
contains a list of the “IT-Intensive” industries and the appropriate Standard Industry Classification (SIC) 
code. The SIC code system has been replaced by the North American Industry Classification Systems 
(NAICS), and an approximate translation is included. The NAICS classifications were revised in 2002, 
which added the Internet Publishing & Broadcasting industry. The list of IT-Intensive businesses below 
may assist the City in targeting their marketing efforts.  
 
Additionally, according to a report dated August 27, 2002 by Meredith Singer of the 
Telecommunications Industry Association titled “The Economic and Social Benefits of Broadband,” 
there are additional applications that benefit from the deployment of broadband: Telemedicine, 
Teleworking, E-Government, Agriculture, Distance Learning, Public Safety, and others including small 
business assistance, information gathering, tourism, e-commerce and entertainment. 
 
Lastly, the U.S. Census Bureau publishes reports on E-Commerce. In their most recent report (“U.S. 
Census Bureau E-Stats,” May 25, 2006) they highlight “Manufacturers led all industry sectors, with e-
commerce accounting for 23.4 percent of total shipments – up substantially for the third straight year.” 
The report is for the year 2004 and is available at 
www.census.gov/eos/www/papers/2004/2004reportfinal.pdf 
 
At CCG we must note that any list from a few years ago can be quickly dated. Our observation from 
talking to businesses in all sorts of communities is that a majority of businesses are coming to rely on 
broadband as a basic requirement for conducting business. Thus, while the large businesses referred to 
in the following table are certainly still businesses needing a lot of broadband, there are now myriads of 
smaller businesses that need relatively as much broadband per employee as these IT intensive industries. 
We believe the business need for broadband is becoming ubiquitous. 
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IT-Intensive Industries          
Reported by U.S. Department of Commerce (Digital Economy 2003) 
Codes reported as SIC, approximate translation to NAICS 
 

Industry Name SIC NAICS NAICS  Super Sector Name 
Business services 73 532, 541, 561 53 - Real Estate & Rental & Leasing 
   54 - Professional, Scientific & Technical Services 
   56 – Admin/Sup & Waste Mgmt & Remed Serv 
Chemicals and allied products 28 325 31-33 – Manufacturing 
Coal mining 12 212 21 – Mining 
Depository institutions 60 522 52 - Finance & Insurance 
Electric, gas and sanitary services 49 221 22 – Utilities 
Electronic and other electric equipment 36 334 31-33 - Manufacturing 
Holding and other investment offices 67 523, 525 52 - Finance & Insurance 
Industrial machinery and equipment 35 333 31-33 - Manufacturing 
Instruments and related products 38 334, 339 31-33 - Manufacturing 
Insurance carriers 63 524 52 - Finance & Insurance 
Internet Publishing and Broadcasting NA 516 51 - Information 
Metal mining 10 212 21 - Mining 
Motion pictures 78 512 51 - Information 
Nondepository institutions 61 522 52 - Finance & Insurance 
Oil and gas extraction 13 211 21 - Mining 
Other transportation equipment 37 336 31-33 - Manufacturing 
Paper and allied products 26 322 31-33 - Manufacturing 
Petroleum and coal products 29 324 31-33 - Manufacturing 
Pipelines, except natural gas 46 486 48 - Transportation & Warehousing 
Primary metal industries 33 331 31-33 - Manufacturing 
Printing and publishing 27 323 31-33 - Manufacturing 
Radio and television 483, 484 515 51 - Information 
Railroad transportation 40 482 48 - Transportation & Warehousing 
Security and commodity brokers 62 523 52 - Finance & Insurance 
Telephone and telegraph 481, 482, 489 517 51 - Information 
Tobacco products 21 3122 31-33 - Manufacturing 
Transportation by air 45 481 48 - Transportation & Warehousing 
Transportation services 47 488, 561 48 - Transportation & Warehousing 
   56 – Admin/Sup & Waste Mgmt & Remed Serv 
Wholesale trade 50, 51 423, 424, 425 42 - Wholesale Trade 

 
 
Education 
 
Broadband can enhance education throughout the community. California created a statewide Broadband 
Task Force which reported that: 
 

Broadband networks ... have enhanced education by providing students and teachers with access 
to a vast array of resources. Text-based materials, photos and images, videos, animations, 
interactive lessons, data-manipulation tools, oral history collections, music, and educational 
gaming programs are just a few of the valuable benefits. Interactive 3-D experiences and visual-
simulation software allow critical-care nurses, for example, to effectively train from their homes 
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and gain simulated “hands-on” experience comparable to those in a hospital setting. And the 
future holds even more opportunity. The National Science Foundation (NSF) report 
“Cyberinfrastructure Vision for 21st Century Discovery,” predicts that the “future will see 
increasingly open access to online educational resources including courseware, knowledge 
repositories, laboratories, and collaboration tools.” To effectively realize this future, access to a 
robust broadband infrastructure is imperative.22 

 
Citizen’s educational opportunities can be enhanced both in the local school system and through greater 
access to E-learning models. Distance learning programs may be an enhancement to the educational 
environment in the schools, but will also provide for continuing education and opportunities for all ages. 
As pointed out in High-Speed Learning23, “The greatest and most profound effect of broadband on the 
learning process, however, could come from equal and affordable access not just to schools, but homes 
as well.” 
 
One important aspect concerning both use of the system and opportunities for learning was addressed in 
Lessons From Blacksburg Virginia24. The Blacksburg Electronic Village (BEV) had its official start in 
1993. By 1997 studies showed that more than 80% of Blacksburg residents were using the Internet 
routinely. This was not a broadband network, but a community network that originally relied on high-
speed modems for access.   

 
What Blacksburg quickly found was that community education was a necessity if they 
wished to attract users.“The "field of dreams" model has been a stumbling block for 
many of the communities we have worked with - people change habits slowly, and a key 
role for the community network effort is to help people become comfortable with making 
changes in the way they communicate.”  
 

Both businesses and residential users had difficulty envisioning the ways they could use and benefit 
from, the Blacksburg network. Blacksburg began offering classes to businesses, located in university 
computer labs, and quickly had to set rules concerning attendance because local companies wanted to 
send numerous employees. The BEV states that “the majority of the citizens of Blacksburg can now be 
regarded as computer- and network literate.”25 
 
High-Speed Learning emphasizes why diverse educational opportunities are so important26: 

 
While there are some who advocate a “back to basics” approach to education and 
curriculum, it is becoming increasingly obvious that the United States must prepare its 

                                                 
22 California Broadband Task Force, “The State of Connectivity: Building Innovation Through Broadband: Final Report of 
the California Broadband Task Force” (January 2008), http://www.calink.ca.gov/pdf/CBTF_FINAL_Report.pdf 
 
23  Fulton, Katherine. (2006). “High-Speed Learning: How Broadband Is Changing The Educational Landscape”.  LastMile. 
March, 2006. www.lastmileonline.com/previous-issues/3-06_coverstory.htm.  (High Speed Learning) 
24  Cohill, Andrew Michael. Community Networks: Lessons From Blacksburg, Virginia. Boston, MA, Artech House, Inc., 
1999. Page 336. (Lessons From Blacksburg Virginia). 
25  ibid, Page 30. 
26  ibid 
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students for the rigors of global politics, economics and communications by providing 
them with the knowledge and perspectives needed to thrive in a complex world. And as 
districts, educators and governments seek ways to make all of this possible, one word 
stays at the forefront of the discussion: Broadband. 

 
Affordable broadband access allows schools to bring a global perspective to students. As described in 
Virginia Super Fast Networks:27 
 

Louis Fox, director of the Internet2 K20 Initiative, said, "Internet2 has been providing 
advanced networking for the nation’s K-20 community for many years and has been 
successful in bringing advanced educational programs to Virginia. Through the use of 
Internet2’s advanced networks, students across the state have been able to participate in 
cutting-edge experiences like Megaconference Jr., a project that uses advanced 
videoconferencing technology to bring together thousands of students in elementary and 
secondary schools from around the world for an all-day learning conference." 

 
"Also, students can receive live undersea exploration demonstrations from remote 
locations with famed oceanographer Bob Ballard, take master music classes from world-
renowned instructors or use remote-controlled instruments to dissect a biology specimen 
from 1,000 miles away," Fox said. “Leveraging Internet2 technology and our vast 
network of resources and partners throughout the world, the opportunities are endless 
for students to expand their educational and cultural horizons.” 

 
Broadband Networks28 outlines benefits to public schools that have been achieved with The Digital 
California Project, a statewide initiative: 

 
The State’s investment in establishing a high speed, broadband network for K-12 
education represents a critical piece of the infrastructure necessary for teachers and 
learners to keep pace with the “anytime, anywhere” universe of information services 
emerging in the private sector. This infrastructure lays the groundwork for: 
 Synchronous (real time) and asynchronous (on demand) interaction and collaboration 

across distances, enhancing access to professional development workshops, degree 
and certification programs, virtual tours, field trips, special events, etc. 

 Networking can help address the demand for more teacher professional development 
at a time when funds are being reduced. Video conferencing and Web-casts, both of 
which require significant network bandwidth, can improve access while reducing 
travel and training costs. 

 Greater use of data, text, graphics, voice, and video to supplement textbooks and 
instruction with multimedia formats that tap into the many different learning styles of 
students and teachers. 

                                                 
27  Trulove, Susan. (2006) “Virginia universities, colleges connect K12 schools to super fast networks” Blacksburg, Virginia. 
Virginia Tech News. (Virginia Super Fast Networks) 
28  Corporation for Education Network Initiatives in California (CENIC). (2003). Broadband Networks In K-12 Public 
Education; Achieving Last Mile Connectivity to California Schools. Online www.cenic.org/pubs/reports/lastmilejune03.pdf. 
(Broadband Networks) 
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 The ability to model or simulate “what-if” scenarios to help students understand 
difficult concepts. 

 On-line delivery of instruction by highly qualified teachers for courses where the 
number of students is too small or a teacher is not available. 

 Training students in the use of technology through integration with academic 
instruction in a meaningful way enhances learning and ensures that students have the 
skills necessary to be successful in today’s knowledge-based workforce. 

 Resource sharing and cost savings through joint licensing to leverage resources for 
maximum benefit. 

 Administrative applications and efficiencies. 
 Delivery of student support services to help with course selection, college placement, 

and entrance exam information, as well as career and vocational counseling. 
 Student data management to transfer voluminous student information. 

 
Similar opportunities and benefits for the educational community were identified by a group in the 
United Kingdom in “Opportunities and Barriers to the Use of Broadband in Education”:29 
 

 Enhance the learning experience 
o Broadband can transform the learning experience for students as it can expose 

them to a range of exciting and innovative learning content that was 
previously either inaccessible or unpractical in the narrowband environment. 
Exposure to new forms of content can have a positive motivational effect and 
encourage students to want to learn. 

 Improve cooperation between educational institutions 
o One of the real benefits of broadband is that it can facilitate and enhance inter-

institutional collaboration. For example, broadband can be used to share 
scarce teacher resources between schools and colleges via high-speed 
interactive videoconferencing (previously not practical in a narrowband 
environment), it can also be used to link different institutions to create 
innovative joint projects that encourage communication and cooperation. In 
one innovative project, broadband was used to facilitate the often difficult 
transition for students when they move from primary to secondary schools. 

 Deliver new potentialities 
o Broadband can also facilitate new and innovative e-learning opportunities on 

a wider scale. For example, broadband has been used to enhance modern 
language learning through conversational language lessons with native 
speakers in other countries such as in the Ashcombe case study. It has also 
been utilized in the Nesta Motivate project to provide school students with 
access to mathematics experts. On a wider scale, it can also facilitate 
international collaboration with organizations and institutions outside the 
education sector as an innovative project involving the Birmingham Ballet has 
demonstrated. 

 Improve efficiencies in existing educational provision 

                                                 
29  Broadband Stakeholder Group, Opportunities and Barriers To The Use of Broadband in Education. (2003). Online, 
www.broadbanduk.org/reports/BSG_%20Education_%20Report_03.pdf . 



Northfield FTTP Feasibility Study 
CCG Consulting, LLC. 

Page 51                         

o Broadband can deliver real efficiencies in existing provision by streamlining 
reporting and administration as well as automating the administration and 
management of educational institutions (see the Cambridgeshire schools 
example below). Broadband can also be used to deliver curriculum details and 
examination results to students in a more efficient way. 

 Widen access to education 
o Broadband can also be exploited to widen access to educational material and 

new learning opportunities by using links from schools to the wider 
communities, such as libraries, museums, theatres and other cultural 
institutions as is happening in the Bethnal Green Museum of Childhood. 

o Broadband is also used as a means of widening access in rural areas and 
providing access to education materials to learners with disabilities or 
behavioral problems such as in the Notschool.net project identified below. 

 
EDUCAUSE is an association representing the 2,500 colleges and universities in the US. They 
think broadband is important for the way it can transform the educational experience30: 
 

Distance learning is perhaps the most obvious, but not the only, educational use of bigger 
bandwidth. Because the majority of today’s students live off campus today, the need for big 
broadband is important to ensure that they receive the same quality of education as on-campus 
students. Furthermore, many state colleges, especially those in rural states, have extensive 
distance learning programs to serve students all across the state. Many community colleges need 
big broadband to provide their students with the same quality of instruction as larger 
institutions. There are not enough teachers in enough places to meet the need; while it is not 
physically possible to provide a teacher of advanced calculus to every community, a high-speed 
network can extend the boundaries of the classroom anywhere. ...High-quality video can provide 
meaningful two-way, interactive, real-time educational experiences: a student at home can 
continue to participate in regular classes; parents can confer with a teacher using a 
videoconference; study groups can form, with members working on projects together, remotely 
consulting databases, video libraries, computer simulations, and each other. Virtual field trips 
can take students and teachers sitting in their classrooms to faraway places, such as touring the 
Smithsonian National Air and Space Museum, experiencing a tribal dance in Africa, or scouring 
the depths of the Pacific Ocean in a submarine. Music students can receive lessons from a 
master instructor hundreds of miles away, who will be able to hear, see, and interact with the 
student. Homework can be researched using digital archives at the Library of Congress, where 
3D objects can be examined from all angles 

 
To summarize some of the specific educational benefits to bring broadband everywhere in Northfield: 
 

• The City is already is the home of two colleges. By bringing large bandwidth to the home the 
City can bring the resources of the universities home, not only for college students there, but for 
the community as a whole.  

                                                 
30 John Windhausen, “A Blueprint for Big Broadband,” EDUCAUSE at 10 (January 2008), 
http://net.educause.edu/ir/library/pdf/EPO0801.pdf 
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• There is a wide array of ways that the public schools in the community are using broadband 
today and those applications can be brought into the home to expand the educational opportunity 
for children in the community. 

• Learning today is a lifetime endeavor. Many experts predict that the average adult will have to 
hold multiple different jobs during a work career which will require retraining several times in a 
person’s life. Much training material today requires big broadband and with a fiber network any 
citizen in the City can bring training resources into their home. 

 
Health Care 
 
Access to broadband networks can benefit both health care providers and consumers. These benefits can 
include improved quality of services, reductions in cost, dissemination of health information to the 
public, reduced time in hospitals and more efficient administration. 
 
The Quello Center Report31 states that “distance from specialized service providers becomes a less 
important factor in determining quality of care. Patients living in the distant regions from hospitals could 
benefit from the e-health system as well.”, and that “Broadband can improve training for healthcare 
professionals by providing high quality multimedia information for clinical and educational support.”32  
Examples are included in Life Saving Technology:33 
 

Dr. Bruce Dunn of Clement J. Zablocki Veterans Administration hospital in Milwaukee 
was one of the first doctors in the country to create a “telepathology” practice serving a 
hospital 200 miles away. Through a broadband connection, his computer receives video 
images from a remote-controlled microscope in a sister hospital in Iron Mountain, 
Wisconsin, which he uses to diagnose cancers and other diseases in tissue samples. 
 
Many more doctors exchange large data files such as x-ray results, which do not require 
real-time connections but still need high-speed networks. Hospitals have found 
broadband technologies to be invaluable in non-life-threatening situations as well, 
saving considerable labor and other resources by using it to handle medical claims, 
insurance processing and other administrative tasks. 

 
With regard to cost savings, the Quello Center Report34 maintains that “by reducing delay times to 
consult patients and to search for data they want with stable and fast broadband connections, doctors 
could become more time efficient in their diagnosis. With more time efficiency, hospitals or other 
medical institutions could earn more revenues.” 
 
The availability of health information to the public can also benefit the community and reduce costs of 
health care. As explained further in the Quello Center Report:35 
                                                 
31  Quello Center Report, Michigan State University, 2005. Page 12. 
32  Quello Center Report, Page 12. 
33  Life Saving Technology 
34  Quello Center Report, Page 12. 
35  Quello Center Report, Page 13. 
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Easy access to health or medical information on the Internet can reduce the need for and 
frequency of visits to doctors and hospitals because some types of information can be 
delivered effectively through websites. Web based images enhance the effectiveness of the 
Internet in this educational role. Access to medical information might also assist patients 
by providing guidance on assessment of symptoms and how to monitor vital signs. 

 
The necessity and length of hospital stays can be reduced with enhanced homecare. “Remote 
monitoring, diagnosis and consultation can in many cases enable patients to receive treatment at home 
and avoid the expense and inconvenience of hospital stays.”36 A widely quoted study by Robert E. Litan 
estimated the economic benefits from the use of broadband technologies for Americans who are over 65, 
or who have disabilities. In the study, Dr. Litan estimated that the net present value of total benefits for 
this sub-group will be $927 billion in 2005 dollars over the next 25 years. These benefits include “lower 
medical costs; delay of institutionalized living; and additional output generated by more seniors and 
individuals with disabilities in the labor force.”37 
 
Dr. Litan maintains that broadband technologies will benefit the elderly and disabled through cost 
savings in medical care, as follows:38 
 

The cost savings arise because broadband will facilitate the widespread usage of disease 
management programs that require constant or “real-time” communication between 
patients and providers of medical care in a way that would be much less convenient or 
even impossible in a “dial-up” world (for example, through remote monitoring by health 
care providers and by two-way communications between patients and health care 
providers, or “telemedicine”). 
 
Medical monitoring enabled by broadband should also delay (or conceivably eliminate 
the need for) institutionalized living for some seniors and individuals with 
disabilities….The VA’s integrated chronic disease monitoring program has produced 
impressive cost savings, cutting hospital admissions by up to 60 percent. 

 
Health care providers can also help to limit errors and achieve efficiencies to improve the quality of their 
services. As Dr. Litan explains:39 
 

…still do not take full advantage of information technology to digitize record-keeping, 
invoicing, prescription ordering, and other functions.  There is no generally available 
system of portable, easily used patient medical records so that patients need not fill out 

                                                 
36  Quello Center Report, Page 13. 
37  Litan, Robert E. (2006). “Broadband for Seniors and Disabled”. Broadband Properties. Online, 

http://www.broadbandproperties.com/2006issues/feb06issues/Litan%20-
%20Health%20and%20Medicine.pdf. (Broadband For Seniors). 

38  Broadband For Seniors. 
39  Broadband For Seniors. 
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new sets of forms, including their medical histories, each time they visit a new health 
care provider.” 
 
Savings could be realized through widespread online access to patients’ electronic 
medical records; clinical decision support and payer guidelines; prescription and 
ordering of medical tests; real-time verification of reimbursement eligibility; 
appointments scheduling and referrals; patient education and interaction (including 
“email appointments’ rather than in-person visits); compliance monitoring; and greater 
use of the Web for ordering supplies… 

 
To summarize the benefits of broadband for health care: 
 

• Makes doctors more efficient and allows them to review files, x-rays and other patient material 
remotely, as needed. 

• Telemedicine allows local health facilities to consult real time with experts elsewhere, saving on 
transporting patients and reducing time for treatment. 

• Remote monitoring offers the ability for the elderly to live at home for longer, thus drastically 
reducing costs and improving the quality of life. 

• Nurses and doctors can use two-way connections for examining and talking to patients in their 
homes. 

 
Businesses 
 
Businesses are become huge users of bandwidth and are becoming more and more reliant on robust 
networks. Following are some of the key ways that businesses are using bandwidth today. Almost all of 
these uses were mentioned by the larger companies in Northfield when talking about what they do today 
or would like to be able to do: 
 

• Transmitting Large Data Files. Companies today need to send massive data files that consist of 
such things as drawings, blueprints, videos, and other formats that create large files.  

 
• Redundancy. Companies are so reliant on bandwidth that most of them want redundant paths to 

the Internet. They want to be able to get services from more than one internet provider to provide 
reliability when provider networks crash (which they do). Very data intensive companies also 
seek physical redundancy, meaning they want more than one physical wire path leaving their 
location to get to the world, to protect from local problems like cable cuts. 

 
• VoIP. Large companies that operate in multiple locations have almost universally adopted VoIP 

as a way to manage long distance costs and to bring uniformity to corporate communications.  
 

• Disaster Recovery. Businesses are creating large amounts of data and they understand that it 
would be crippling to lose their data. Thus, firms are using disaster recovery techniques to make 
sure that corporate data is secure in the case of a disaster at any one location in the company. 
Disaster recovery involves several techniques. Primary is the storing of data in more than one 
location, usually at least in one spot that is outside of the company. Disaster recovery also 
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involves systems and software that would allow the company to continue working using external 
servers should they physically lose their hardware from a fire, flood or other disaster.  

 
• Video Conferencing. Because of the ever increasing cost of travel and due to a drive for 

efficiency, companies are using more and more video conferences. At any given time there can 
be multiple video conferences emanating from the same location at the same time, requiring 
significant bandwidth.  

 
• Training. Training is become a constant need for businesses. Training does not involve only new 

employees, but all employees need to be trained in new processes and procedures. Without 
broadband, training involves sending the employees to a distant training center. However, with 
the use of video conferencing and the use of large interactive training programs, companies can 
train for a few hours per day and get productivity from workers. These new training processes 
require significant broadband.  

 
• Cloud Computing. Cloud computing is a relative new business model whereby businesses have 

abandoned servers and computers in favor of using virtual servers located at large, remote and 
secure locations. Companies have come to realize that operating their own servers and trying to 
keep up with new computers and software is costly and sometimes dangerous. Almost every 
company has had major problems when their server was compromised by a virus or when a key 
computer crashed and destroyed key data. Thus, cloud computing now offers a set of services 
that make it easy for companies to manage the IT process: 

o Companies can use ‘dumb’ terminals to access smart virtual servers accessed through the 
web. These servers are managed to be secure from viruses and service attacks. The 
software on these servers is always kept up to date. This model relieves the company 
from trying to be an expert on computers, security and software and to focus on their core 
business. 

o Mass computing. Companies can buy time on many computers when they need to process 
a large application or use a big burst of computing power. One of the primary vendors in 
this area is Amazon.com.40  

 
Home Use 
 
Just a few years ago home Internet use consisted of reading emails, gaming and web browsing. 
However, the advent of real broadband has greatly expanded the way that households are using 
bandwidth today. One can imagine that in a decade the following list will seem somewhat quaint as 
households find many more ways to use broadband.   
 
Entertainment 
 
While people still use the Internet to read emails, entertainment has grown to be much more. The most 
popular use of broadband today is video. Just one web site, YouTube now uses more bandwidth in a day 
                                                 
40 Gary Orenstein, New York Times, Cloud Computing’s Three-Horse Race, March 8, 2009. 
http://www.nytimes.com/external/gigaom/2009/03/08/08gigaom-cloud-computings-three-horse-race-40903.html?em 
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than the entire internet of 2000. Video has become ubiquitous on the web and a large number of 
commercial web pages now include video. As a migration is made to high definition video, the vast 
climb in bandwidth is expected to continue to grow rapidly. The younger generation has incorporated 
web video into their lifestyle and on YouTube there are two video’s created and uploaded to the system 
for every three watched. Regular web users have become content creators. 
 
Online gaming is also becoming a major driver of home bandwidth. Gamers understand bandwidth and 
are always looking for the fastest upload speeds available. Unfortunately for gamers, DSL and cable 
modem are skimpy with upload speeds. One of the fastest growing categories of online gaming is known 
as Massively Multiplayer Online games (MMO). This chart (http://www.mmogchart.com/Chart4.html) 
shows that by the end of 2008 that over 15 million subscribers are actively subscribed to MMO games. 
MMO games include such games as World of Warcraft (with 10 million subscribers), Lineage, 
RuneScape, Final Fantasy, Eve Online, Dofus and many others. MMO games allow huge numbers of 
games to play simultaneously on gigantic game boards.  
 
Even more millions of gamers play games using the interactive versions of games available on the 
various game boxes. Some game boxes like the Xbox now also allow simultaneous VoIP conversation 
among games as part of the gaming bandwidth.  
 
Telework 
 
Broadband enables many people to work from anywhere. As US jobs continue to shift from 
manufacturing to service and information industries, more and more jobs can be done remotely, at least 
part of the time. Teleworkers are not only those who work full time at home, but increasingly are 
becoming those who work occasionally from home, or who work from home on weekends.  
 
Teleworkers need bandwidth in order to simulate the environment they have at the office in their home. 
They want access to the company servers and voice systems to seamlessly be able to work from 
wherever they are at.  
 
One study shows that commuters drive 53% to 77% percent less on days that they “telecommute” – i.e., 
work from home using broadband capabilities – than on days when they drive into their offices.41 
Another study estimates that a three-day-a-week telecommuter could save an average of $5,878 a year in 
commuting costs and would avoid putting 9,060 pounds of pollutants into the environment.42 Another 
study estimated that full use of telecommuting opportunities would annually save $3.9 billion in fuel 
costs and the equivalent of 470,000 in jobs. 
 
One other study reported: 
 

[T]o the extent that telecommuting boosts worker productivity, society benefits as the increases 
in productivity are translated into lower prices (as opposed to higher wages). To date, much of 
the telecommuting productivity evidence is anecdotal or from self-reported data, but there are 

                                                 
41“Walls and Safirova, “A Review of the Literature on Telecommuting and Its Implications for Vehicle Travel and 
Emissions”p 19  http://www.rff.org/Documents/RFF-DP-04-44.pdf  
42 Grant Gross, “Survey: More Government Workers Can Telecommute,” InfoWorld, (February 19, 2008), 
http://www.infoworld.com/article/08/02/19/More-government-workers-can-telecommute_1.html  
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good reasons to believe that telecommuting does allow employees in many fields to work more 
productively. For instance, many workers report that they can accomplish more with fewer 
interruptions at home. Further, telecommuting also allows employees to work when personal or 
family needs might otherwise force them to be absent from the office. Finally, telecommuting 
frees employees from, on average, almost one hour of commuting each day. If any of this time is 
dedicated to working, it translates into greater output. For example, by relying on technologies 
such as broadband, mobile e-mail, and voice, retailer Best Buy was able to give most of its 
corporate headquarters employees the option of more flexible working hours, including working 
at home. As a result, productivity increased by thirty-five percent in departments that 
implemented the program. More and more Best Buy employees are working outside the office, 
with forty percent of all employees working remotely on any given day. Similarly, airline 
JetBlue’s entire workforce of reservation agents works from home, using a personal computer 
and a broadband connection. Taken together, these factors make it reasonable to expect that 
telecommuting can make some workers more productive, yielding benefits for society.43 

 
Job Training and Re-training 
 
Several experts have estimated that the average US worker will now have 4 to 5 different types of jobs 
during a career. This means that job training and re-training has to become a normal part of any 
worker’s career. Even today, interactive training videos are among the largest files that are transmitted 
on the internet. These videos are not simple movies by include an interactive nature where the student 
interacts with the information presented and also takes tests. These files can easily be a gigabit or larger 
and will not be readily available to workers without real broadband. Further, many Internet service 
providers like the telephone and cable companies are placing monthly limits on the amount of 
bandwidth a customer can download. The combination of slow data speeds and bandwidth limits is 
going to limit the ability of many communities to retrain their citizens as they are forced to change jobs 
over their careers.  
 
Elderly 
 
We are now at a point in our history where the baby boomers are starting to age. The country is going to 
be faced with a crisis of having millions of elderly and caring for this generation is going to swamp the 
health care industry. 
 
A number of Internet-based technologies and companies are holding out the possibility that the elderly 
will be able to stay in their homes longer and not need to be sent to institutions. For example, there are 
now sophisticated monitoring services available that allow doctors and nurses to examine patients daily 
at home. These same services allow family members to stay in touch and check in on family members 
frequently. Some of these monitoring programs can constantly monitor vital signs, can report when an 
elderly person falls down or falters in any way.  
 

                                                 
43Robert D. Atkinson, “Framing a National Broadband Policy”. p 158-159. 
http://commlaw.cua.edu//articles/v16/16.1/Atkinson.pdf 
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These kinds of services are going to require significant broadband because they involve using constant 
video surveillance. Further, the medical monitoring requires high quality video and not the grainy sort of 
videos one sees from much commercial surveillance tapes.  
 
Disabled 
 
The disabled face the same kind of challenges as the elderly and there are starting to be a number of 
broadband-based services that give a better quality of life to the disabled. Just as with the elderly, these 
programs start with monitoring and surveillance where needed. However, in many cases broadband is 
also used to help operate devices that ease the life tasks for the disabled.  
 
Finally, telework has brought the opportunity for many disabled to work from home with a much better 
lifestyle than difficult commutes.  
 
Surveillance and Security 
 
The advent of inexpensive video cameras has led to a boom in home surveillance and security. Millions 
of homes are now operating surveillance cameras that can be accessed from the web so that they can 
check on their homes when they are absent. These cameras are used not only for general security, but are 
also being used to watch babysitters and to check on pets and kids. 
 
Video cameras require a significant amount of upload bandwidth since they run a continuous bit stream. 
Homeowners desire to have video streams with greater clarity, meaning even more bandwidth. As high 
definition cameras get cheaper, the bandwidth need for cameras will continue to grow. 
 
Device Management 
 
A new phenomenon is the use of the Internet to manage devices. Homeowners are beginning to connect 
interactive chips for energy management and are able to control thermostats, hot water heaters, and other 
energy-using devices to save on energy when they are not at home, but to have the home ready on their 
return. Security systems also can be made to switch lights on and off at random to make the home look 
occupied.  
 
Some companies are now marketing smart home devices that go even further and that can be used to 
turn on the oven, the coffeemaker, the alarm clock or any device connected to the system.  
 
All of these systems are being made easy to use by giving control of the connection to cell phones. This 
is an industry that is just beginning and one can expect the country to embrace these technologies more 
as we turn to become a greener nation. 
 
Social Media and Web 2.0 
 
The term “Web 2.0” was coined in 2004 by Dale Dougherty. Web 2.0 has come to mean the way that 
the younger generation and wired businessmen are using the Internet to enhance creativity, information 
sharing, and, most notably, collaboration among users.  
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Social media is a terminology developed to describe the way that young people are now using the 
Internet. One report defines social media as: 
 

. . .the set of technologies, applications, and other elements defining the current stage of 
evolution of the Internet. The term encompasses the change from a “flat” web model to a highly 
dynamic mix of rich applications. These latest technologies enable a much higher participatory 
role for users in the generation of information content and a new level of interactivity of users 
with information and among themselves, among other features. Social media involves a wide 
range of technologies and services, including blogs (Blogger, Blogflux, etc.); wikis (Wikipedia, 
Wikia, Wetpaint, etc); social networking sites (MySpace, facebook.com, gather.com, etc.); video 
and picture sharing sites (YouTube, Flickr, Google Video, etc.); social bookmarking sites 
(del.icio.us, Digg, reddit, etc.); chat services (Yahoo!Chat, Skype, Windows Live Messenger, 
Gmail chat, etc.); virtual worlds (Second Life, Active Worlds, There, etc.); as well as podcasts, 
forums, and others.44 

 
The Web 2.0 is changing the way that most people use the Internet. In the first generation of the Internet, 
large companies created websites that posted static information. Participation in the web mostly 
consisted of filling in forms when asking for information or ordering something from the web. However, 
the Web 2.0 has become a very different place both for individual users and for companies. Following 
are some of the latest ways that the Web is changing: 
 

• Content Creation. Millions of people now routinely create web content in the form of uploading 
videos, writing blogs, creating podcasts, editing and adding to wikis.  

• Combining Web Applications. The web is getting more powerful as users and companies find 
ways to combine web applications. For example, almost any database can be overlain on Google 
maps – a list of French restaurants, people who donated to a political cause, members of a club – 
to create useful visual data that is very different than the raw maps or the raw databases. 

• Personalized News – Users can use web bots and RSS feeds to keep track of news that matters to 
them. Web bots are tools that will search for articles related to specific topics. RSS feeds allow 
users to get an automatic update any time a web site of interest changes.  

• Data Mining. Companies like Amazon.com and eBay use the data of things you’ve searched for 
and what you’ve bought to make suggestions of things that could be of interest to you. More and 
more companies are mining data to try to reach out to individuals. There is a big move towards 
individually aimed advertising where firms will only advertise to those they think would be 
interesting in their products. 

• Architecture of Participation. This is a fancy way of saying that as new websites gain recognition 
and users, word of mouth quickly drives new users to the website. This explains how new web 
applications and sites can explode to millions of users in a relatively short period of time.  

 
As the web moves towards greater and greater collaboration and interactivity, the amount of bandwidth 
needed increases.  

                                                 
44 Victor Cid and Laura Bartlett, “Government Outreach in Social Media and Virtual Worlds,” in USA Services 
Intergovernmental Newsletter (Fall 2007), 
http://www.gsa.gov/gsa/cm_attachments/GSA_DOCUMENT/USA_Services_Newsletter_Fall-07_R2-vA11_0Z5RDZ-i34K-
pR.pdf  
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III. Engineering 
 
In this section we will examine the cost estimate made for the network, the electronics and other assets. 
A fiber optic network consists of building a fiber up every street in the City so that fiber can be made 
available to every home and business in the community. For a tutorial on fiber cable see the web site for 
the Fiber Optic Association.45 This web site explains everything about fiber from a glossary of terms to 
how it’s manufactured and used.  
 
In making this estimate CCG made a trip to the City to look at local conditions that would affect fiber 
costs.  
 
A. Active versus Passive Fiber Network 
 
 One of the first decisions to be made when looking at a fiber network is determining if you want 

to use active or passive fiber electronics. This is a key decision because it impacts the way the 
fiber network is constructed.  

 
The Active Optical Network (AON) dedicates a fiber from each user back to the electronics. This 
means each customer has a dedicated path to the electronics and does not share bandwidth 
directly with another customer in the neighborhood. An AON network has many more field 
lasers than a passive network since there is a 1 to 1 ratio between field lasers and customers. 
  
In an AON network, everything is encoded as data between the electronics and the customer. 
This means all services must be digitized and delivered as an IP data stream to the user. The 
AON uses only 2 wavelengths on each fiber - one for transmittal of data to the users and one for 
transmittal of data from the users. 
  
Since everything on an AON is data, the only possible video product is IPTV. IPTV delivers one 
channel at a time to customers as they request it. This is a different model than normal broadcast 
TV, where almost all channels are delivered to a customer all of the time. With IPTV, a customer 
must have a settop box for each TV that wants to receive its own channels.  
 
The current vendors making Active Optical Network equipment includes Pannaway, World 
Wide Packets, Occam, and PacketFront. 
 
The Passive Optical Network (PON) uses passive hardware to "split" the signals so that a single 
high-powered laser can be shared by up to 64 customers (more typically by 32 customers). This 
technology requires less fiber than an AON since many customers in a row or in an area share 
the same single fiber over which the information carried on the fiber is ‘split’ into 32 individual 
fiber drop paths for delivery to homes or businesses. In construction, one feeder fiber “feeds” a 
passive splitter that takes the information that is transmitted onto the feeder fiber and distributes 

                                                 
45 At http://www.thefoa.org/tech/ref/contents.html#Understanding 
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across 32 or 64 individual fiber drops similar to the way water in a single pipe can be sent to 32 
individual locations by placing a 1-to-multiple pipe junction on a single feeder water pipe..  
  
PON technology uses bandwidth on the fiber differently than the AON. The PON electronics 
divides up the optical wavelengths on the fiber to allow 1 wavelength to transmit data and 
voice to the users, another wavelength to receive data and voice from the users and a third 
wavelength to transmit RF video (like normal broadcast CATV video) to the users over one fiber 
strand. In this manner, the PON network can transport both analog signals and digital signals into 
the home. 
  
A PON network can transmit video at the RF level and have it split into multiple fibers drops. 
This means that a PON does not require a settop box to deliver analog cable TV. A PON also 
uses existing wiring more easily since the video signal is delivered in the same way as the 
existing Cable TV video is delivered by the cable company. This gives easier access to existing 
telephone and cable wiring.  

 
The current vendors for PON equipment include Alcatel, Motorola, Tellabs, Calix, Wave7 and 
AllOptic. 

 
Within a PON network there are three additional options for delivering signal to customers – 
knows as BPON, GPON and EPON.  
 
Early PON systems used BPON (Broadband Passive Optical Network) technology. This 
technology uses a protocol for addressing multiple customers over a single fiber which is based 
upon the architecture used by the incumbent telephone companies. The use of ATM did not 
allow for the full utilization of the fiber’s capabilities. In a BPON system there are separate 
segments of customer bandwidth assigned for voice, Cable TV and data. The biggest drawback 
of the BPON technology is that it used up transmission space sending empty data. For example, 
during a voice call, the ATM protocol of a BPON system would send an empty signal for those 
times when nobody is talking. That is to say that ATM technology reserves the bandwidth of 
services over the fiber, whether the service is being used or not. Newer technologies are much 
more efficient. 

 
Today passive optical networks use either EPON (Ethernet Passive Optical Network) or GPON 
(Gigabit Passive Optical Network) technologies. These technologies use native Ethernet 
signaling for the customer delivery path, meaning that the bandwidth to the customer can be used 
more efficiently. In a GPON or EPON system there are still two separate data streams – one for 
cable TV and a second for voice and data. If a BPON and an EPON system were to carry the 
same amount of total bandwidth, the EPON system would actually deliver much more practical 
bandwidth. At full capacity the EPON system could use every available bit of capacity while the 
BPON system would devote a lot of transmission time to sending empty data paths because of 
the way that ATM reserves capacity. 

 
The major difference between the three technologies is the amount of data that is delivered. 
Following is a chart of the maximum amount of bandwidth that can be delivered to a node of 
houses (32 homes): 
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   BPON -  622 Mbps downstream, 150 Mbps upstream 
   EPON -  1 Gbps downstream, 1 Gbps upstream 
   GPON -  2.4 Gbps downstream, 1.2 Gbps upstream 
 

FTTH technology is expected to continue to grow in available bandwidth as volume sales of the 
technology decrease laser costs. The limiting factor is the development of these cheaper lasers. 
Already in the lab are systems that will deliver a terabyte of download speed and such 
technology upgrades will be introduced as laser prices drop.  

 
Anyone trying to build a FTTH system will be beset with FTTH salesmen touting one 
technology over the other. At CCG we have done several major assessments of the technology 
and we make the following comparison between Active networks and Passive networks. We note 
that each technology has its place, but that just one of the technologies generally fits any specific 
situation.   

  
Active Optical Network 

  
  Advantages 

• Can serve customers up to 36 miles from last active field device. 
• Does not require as much complex pre-planning and engineering. With AON there is 

a separate fiber to each customer, making it easier to engineer as you go. 
• A single point of failure will affect fewer customers 
• Can support multiple service providers. This allows for an open access system with 

multiple CATV or data providers. A wholesale provider is given access to customers 
one fiber at a time. This is the primary reason that Provo chose AON. 

 
Disadvantages 
• Uses More Fiber. Since there is a home run fiber to each customer, there is much 

more fiber in the network. This also means fiber bundles are much larger in the field 
since they contain multiple fibers. This means a lot more splicing during construction 
or during repairs.  

• Cannot support RF video broadcast TV (only IPTV). This is a major drawback. 
Typically about 35% of customers want only analog TV and many of them do not 
want a settop box. An AON system requires every customer to get a settop box (a 
settop box for every separate TV, in fact), thus increasing capital costs. 

• Shares data and CATV bandwidth in the same data stream. Today an AON system 
can cost effectively deliver 100 Mbps to each home. This is not a shared pipe with 
neighbors and each customer can get a dedicated 100 Mbps. There are field trials 
looking at 1 Gbps at each home. However, this one data stream must support CATV, 
data and voice together. Thus, if a customer is watching multiple HDTV sets, the 
amount of bandwidth left for data can be greatly diminished. 

• Requires additional home wiring. Since the AON provides only one bandwidth (the 
data stream), the video service (IPTV) requires a high bandwidth data wire, such as 
category 5 or 6 wire to each TV location. 
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• Active field devices require backup power throughout the network. This means many 
more locations in the network that need battery or generator backup if we engineer for 
power failures. 

• The CATV head-end is more expensive. An AON system must use IPTV and 
therefore sends every signal out in digital format in an IP packet, meaning there are 
no analog channels. 

• It’s harder to serve T1s. Some telephone customers will still want to purchase 
traditional T1s to support existing telephone systems. T1s are harder (but not 
impossible) to serve on AON compared to PON. 

• Larger buildings are required for electronics because there are more fiber 
terminations onto the electronics.  If the electronics are located in the field, the 
cabinets  housing these electronics and fiber terminations can be very large. This 
means most cabinets need to be on private land and not on public rights-of-way. 

 
 Passive Optical Network 
  
  Advantages 

• Uses less fiber than an AON since multiple customers in a neighborhood use the same 
fiber back to the electronics.  

• Can support both RF Broadcast TV and digital IPTV. 
• Can deliver analog TV without a settop box, saving capital.  
• Has a separate bandwidth stream for CATV and data services. 
• Much more efficient use of bandwidth at the customer premise. A GPON network 

delivers 2.4 Gbps of data to a small cluster of houses and an individual customer will 
normally have access to much of this bandwidth for data transmission, thus giving the 
customer a faster bandwidth experience at his home. By contrast, a typical Cable TV 
system shares 45 Mbps between 500 homes and an AON shares bandwidth farther 
into the core network.  

• For the most part can use existing home wiring. The PON network is delivered to the 
side of the house and can use existing telephone and cable wiring as long as they are 
conveniently located and in good working order. 

• No field electronic devices. The key word about a PON network is that it is Passive. 
This means that no power is needed except in those locations, generally at major 
hubs, where the provider places electronics.  

• Can easily provide traditional T-1s for larger business customers.  
 
  Disadvantages 

• Customer must be within 12 miles of substation when using 1 X 32 splitter. This 
means with very large installations that multiple hubs are required. For the normal 
town this is not a limitation. 

• Cannot easily support open access systems. Because multiple customers share the 
same electronics and same fiber, it is more of a challenge to allow multiple service 
providers to share the system. It can be done. An AON is much better suited for an 
open access network. 

• More customers potentially are affected by a fiber failure in the field.  
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We chose a GPON PON network for the Northfield design for the following reasons: 
 

• More Bandwidth. This delivers more bandwidth to each customer, bringing a better 
customer experience.  

• Easier construction. There are literally 32 times fewer fibers going to each 
neighborhood network with PON, vastly reducing the complexity of construction and 
future repairs.  

• Can support multiple options for cable TV. On a PONs system we can use either 
broadcast TV or IPTV. With an AON network, only IPTV can be used.  

• All customers in the City will be within the range of a PON network. 
• For the most part a passive network can use existing home wiring. The PON network 

is delivered to the side of the house and can use existing telephone and cable wiring 
as long as they are conveniently located 

 
B. Network Design 
 
 In designing a PON network there are several different network architectures in use in various 

systems around the world. Each of these designs can be appropriate depending upon the 
circumstances. The first issue to consider is whether to centralize or distribute the electronics in 
the network. The second design issue looks at using a star versus a ring topology. A third issue of 
the design is to determine whether to use distributed splitter locations or local convergence 
points for splitter locations. 

 
 Large communities need to use distributed PONs huts where PON electronics are housed. In a 

larger town, a design will place huts in several locations about town that will contain PON 
Electronics that will light the fibers that will be split and assigned to each home. However, in a 
smaller town, it’s possible to have a design where the PON electronics can all be placed in the 
headend building. Centralized PON electronics are the preferred design, where possible, because 
this design allows a technician access to the electronics without needing a trip.  

 
 In terms of a network topology, a PON network can built using a star design, where the fibers all 

go from the head-end directly to each electronics hut, or using a ring design, where there is some 
sort of a circular fiber path throughout the community from which the fiber goes to each 
electronics hut. 

 
 A ring design is used when the town is large enough because a ring adds one added layer of 

security to the network in that a fiber cut anywhere on the ring would not disrupt service on the 
ring. Rings are self-healing, meaning that transport on the ring can travel both clockwise or 
counterclockwise, this bypassing a fiber cut. 

 
 When considering splitter location design, there are two options – a) Distributed Splitter 

locations where a PON fiber is split at several locations and thus splitters are distributed along 
the PON fiber and b) Local Convergence Point splitter locations where all PON fibers feeding a 
certain geographic area are located at the same cabinet. A distributed splitter design works best 
when a FTTH provider is not in a competitive environment and will supply service to all homes 
and businesses in the service area.  In this situation, the provider knows that he will utilize every 
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fiber to every home and thus utilize the PON fibers to their maximum capacity. A Local 
Convergence Point design is used in a competitive environment where the FTTH operator does 
not know who will take his service or where that customer be located. In this case the Local 
Convergence Point allows the operator to utilize his PON fibers (and subsequently his PON 
electronics) very efficiently by allowing the operator to fill up each PON fiber (and PON splitter) 
as customers are added to the network. Thus, the Local Convergence Point design allows a 
competitive FTTH operator the same benefits as that of a non-competitive FTTH operator, by 
adding splitter cabinets in each neighborhood and dedicating individual fibers from each home to 
this cabinet. Splitters are added to the inside of the cabinet only as subscribers grow. 

 
 In the preliminary design for Northfield used for this study, we chose a centralized PON 

electronics design, meaning the PONs electronics would be at the head-end. We also used a star 
topology. The physical layout of Northfield does not make a ring practical. In Northfield a ring 
would need to be rather small, and thus the cost of the ring electronics would outweigh any 
network benefits. No neighborhood in Northfield should be very far from a head-end and thus a 
star topology will be the most cost effective and practical design.  

 
 The splitter design we chose for developing a cost for Northfield is the local convergence point 

design and consists of major fiber cables, called feeder fibers that would extend from a head-end 
to the local convergence point in each neighborhood where the local fibers are split to get to 
homes and businesses. 

  
C. PON Electronics 
 

Following are the basic elements of the electronics used in a Passive Optical network. These 
terms are the industry lingo that is used by the manufacturers of the equipment.  

  
1.    Optical Line Terminal (OLT) 

      
This is the device that lights the fiber on the network and distribution side of the PON system. In 
Northfield the OLTs will be at the head-end. The OLT creates the bandwidth on the single fiber 
that is then passively split to serve 32 customers. The OLT provides bandwidth into the 
backbone network so that the customer bandwidth can access the service provider elements such 
and the Internet Service Provider, the Telephone Service Provider and the Video Service 
Provider. In the GPON design for Northfield, the OLTs would supply 2.4 Gbps download from 
the headend to the customer for each PON (32 homes) and 1.2 Gbps upload from the customers 
to the head-end. 

  
2.    Optical Network Terminals (ONT) 

  
The ONT is the electronics that goes onto the side of the home or business and that converts the 
optical signals to an electrical format. From the ONT are connections to the existing home wiring 
for telephone, cable TV and data. The ONT is powered at the customer site and typically has 
battery backup to keep phone service in place in the event of a power failure at the customer site. 

  
3.    Splitters 
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These passive devices are the hardware that take the single fiber from the OLT and "split" them 
into 32 fibers that in turn terminate at the ONTs. The splitter divides the bandwidth/light on the 
single fiber to multiple fibers. These devices require no power (which is why they are called 
passive) and they are housed in a small enclosure in the field. 

  
4.    Element Management System 

  
The element management system is the underlying software that manages the network. It allows 
monitoring of the OLTs and ONTs and is used to establish service to a customer. The software 
can be used to address field hardware remotely so that hardware can be changed or service can 
be established without a service person being dispatched. 

 
5.    MPLS Router 

  
The MPLS router is a device in the head-end supplies Quality of Service (QOS) routing for the 
FTTH network and manages the network bandwidth associated with the services delivered to 
subscribers. QOS is the process whereby different services are given priorities. For example, it’s 
typical to give voice traffic a higher QOS than data traffic. Thus, when somebody is talking on 
the phone, the call would not be interrupted when somebody in the home started to download a 
large data file.  

 
D. Northfield Specific Network Assumptions 
 
 Outside Plant Network 

• The City today has about 50% of existing utilities above ground and 50% below ground. 
However, the existing poles are short and the pole layout throughout the town is 
somewhat chaotic. We have designed the network to be all underground. The 
construction would be estimated to consist of 50% boring and 50% trenching. This is a 
conservative estimate from a cost perspective and it might turn out that with full 
engineering parts of the network might be best placed upon existing poles. Aerial 
construction would only be used if it was determined that it was cheaper and that the 
network could be completed on schedule. Using all buried plant has some advantages in 
that the network is mostly immune from weather. Construction on poles has the further 
issue in that the pole owners are sometimes quite slow to make the changes needed to 
allow the fiber to be added (referred to in the industry as make-ready). We know of one 
situation where pole issues caused a delay of nearly two years for network construction. 
The one downside from buried fiber is that sometimes repairs can take more time 
compared to aerial cable, but this is generally far offset by many fewer instances of 
buried cable repairs being needed over time.  

• We designed the network using pre-connectorized drops. This a relatively new technique 
that consists of installing connectors into the feeder fiber and then using drops that are 
pre-manufactured to plug into the fiber. These drops speed up installation and repairs 
since no splicing is needed to install a drop. Splicing requires an experienced fiber 
technician and bulky equipment while any tech can learn to plug in a drop. Our cost 
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analysis shows that the pre-connectorized drops are not only more efficient but would 
cost less for Northfield. 

• In looking around the town we are estimating the average drop length to be around 150 
feet. This is a little longer than we see in some towns and is due to the fact that many 
homes are set back from the curb. We have assumed that all drops will be buried and that 
they will be plowed rather than bored.   

• The residential market is estimated to consist of 6,755 housing units. We estimate that 
about 25% of the housing units are in multi-dwelling units (MDUs), which are 
apartments, townhouses and other structures where more than one family live under the 
same roof. In pricing out the network we have assumed that the cost for serving an MDU 
customer is the same as serving a single family home. Sometimes the cost of serving 
MDUs can be lower. For examples, MDUs can often use fewer fiber pairs and can benefit 
by using larger ONTs. However, this savings can be offset by MDUs requiring more 
extensive wiring to make FTTH work. Our experience in other communities is that the 
cost of MDUs ends up being nearly as high as the cost of serving single family homes. 

• We have assumed there are 1,046 businesses in the City. Like in any City almost all of 
these businesses are small. We have been conservatively high is estimating the cost of 
serving businesses. Some businesses require much more expensive fiber drops since 
getting the drop into the business requires passing under large parking lots and other 
obstacles. Larger businesses also require greater services from the fiber system in terms 
of number of data connections, etc. Thus, the electronics used to serve larger businesses 
are more expensive than the electronics used to serve single family homes. However, 
many small businesses are going to look just like homes in terms of bandwidth needed, so 
many small businesses will be able to use residential electronics. Further, a number of 
businesses will fit within the 150 foot average drop length and not require more 
expensive fiber drops. However, to be conservative we have estimated that all businesses 
will require the more expensive drops and electronics.  

• Today a FTTH system only delivers shared data since there are up to 32 customers 
sharing each fiber. Some larger businesses in town are going to want to buy dedicated 
data, meaning they don’t share it with others. The schools and other government sites will 
also probably want dedicated data. The way to serve these types of businesses and the 
government is to design spare pairs of fiber in the network that can be used for ‘homerun’ 
fibers, meaning that a dedicated customer would get a fiber directly back to the headend, 
not shared with other customers or split by splitters. These businesses would also get a 
different type of termination equipment rather than an ONT, but at about the same cost.   

• The cost of the fiber network is estimated at $8,070,000. This cost includes engineering, 
construction and inspection during construction.  
 

Customer Electronics 
• We priced the FTTH electronics based upon recent quotes we got from Calix. CCG is 

vendor neutral and we are not suggesting that the City use Calix. Rather, our experience 
is that the cost of the FTTH electronics is similar between vendors and thus using a recent 
quote from any of the vendors is sufficient for predicting the cost of the network 
electronics. Calix just happened to be the most recent bid we have in hand.  

• The ONT at the customer home and business has been designed to be powered from the 
external power meter using a device called a meter collar. The design would save a little 
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money if we instead assumed that customers would be able to power the units from an 
outlet inside the home. However, powering from inside the home sometimes requires an 
electrician to install a new outlet when there is no outlet near to the entrance of the FTTH 
cables. Since adding an outlet inconveniences customers,  tying into the outside power 
meter gives better external access to troubleshoot problems. However, some systems 
report that dealing with the power companies can be daunting when they try to implement 
power meter collars. We have included the costs of the power collars, but local conditions 
might instead require customers to be responsible for power.  

• The ONT at the customer home will include a battery back-up so that telephones can 
continue to get power in the event of a power outage. The batteries last around four hours 
in continuous use up to eight hours with occasional use.  

• The model assumes a total installation labor cost of a little less than $500. This includes 
labor for the fiber drop, installing the ONT, installing the power collar, connecting to 
existing wiring, installing the settop box and instructing the customer about how to use 
the new system. The financial model also includes two full-time outside technicians. To 
the extent those technicians install any customers the $500 would all be saved. Thus, the 
model assumes the worst case situation where the company does all installations using 
contract labor that would be in addition to the technicians.   

• In this model we have assumed the use of HPNA for distributing bandwidth within the 
home. HPNA is a technology that uses the existing coaxial cable to deliver cable TV and 
broadband. There are other technologies available. For example, we also could have used 
broadband over powerline (BPL) which would use the existing electric wires in the house 
to deliver broadband. The cost for using various technologies for distributing the 
bandwidth throughout the home cost is roughly the same and the determination of the 
best technology can be determined in the future as needed. 

• The ONTs have been designed with an RF return. This means that the ONT is capable of 
taking a signal from a settop box and delivering it back to the headend. The alternative to 
this would be to use all IP and deliver all signals using the broadband part of the network. 
Having an RF return increases the options for customers  and will allow the network to 
deliver a digital video tier via RF with traditional Set-Top-Boxes. 

 
Cable TV Headend 

• We have assumed a cable TV delivery system consisting of an RF overlay and a digital 
tier. This means that the system could support the delivery of analog TV to customers 
without the use of a settop box, as is done by the cable company. Surveys have shown 
that many older customers would prefer no settop box. We have assumed a digital system 
whereby any customer buying digital services would require a settop box.  

• The cost of the headend has been engineered to include all current advanced services. 
The headend will support about 60 channels of HD programming. The headend supports 
Video on Demand and has been sized to include 2,800 hours of programming in the 
system. The system can be grown in the system by adding about 700 additional hours of 
programming capacity for $30,000. Video on Demand allows customers to watch movies 
and many TV shows at their times of their choosing and includes the features of a DVD 
player such as pause, rewind, etc. Video on Demand systems can also carry local 
programming like little league games, high school sports, government meetings, etc. The 
headend also support settop boxes with DVR service, the TiVo-like service that lets 
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customers record shows to watch later. The digital tier includes a digital program guide 
making it easy for customers to search for shows. The headend also support Pay-per-
View for such events like major league baseball, wresting, etc.  

• The headend is not originally designed to support IPTV. IPTV is a video delivery system 
that uses the data path to deliver cable service to customers. The digital system designed 
for this study uses the separate CATV data path that is part of PONs. IPTV has been 
developed for telephone companies and others who use DSL to deliver cable signal and 
thus have limited bandwidth. An IPTV system delivers only the channel that a customer 
wants to watch. One of the biggest benefits of an IPTV system is that theoretically the 
system could offer unlimited channels. Since programming is delivered one channel at a 
time to customers there is no limit on how many channels the system operator can have at 
the head end. However, from a practical standpoint, the programmers have not yet caught 
up to this concept. Programmers today charge more for IPTV delivery of their networks. 
Further, they want to bill all customers for getting a network even though many of them 
will never watch it. In today’s environment it can cost $3 - $5 more per customer per 
month to use IPTV instead of broadcast TV, a cost which still makes IPTV unattractive 
for a small system. Further, a cable operator must use software called middleware with 
IPTV to control the settop boxes. Middleware can cost $2 - $3 per customer per month. 
Finally, while IPTV settop boxes are less expensive than standard settop boxes, every TV 
must have a settop box with IPTV, so settop box costs increase. In a traditional RF 
overlay system, customers with analog service do not need a settop box. Only digital 
customers need settop boxes, and even a digital customer can run additional TVs without 
using a settop box.  

• One of the issues faced by all system operators is the signals available from the satellites. 
Today almost all programming is available in MPEG2. This is a scheme whereby the 
satellite provider will condense the signal to save on bandwidth from the satellite. If the 
system operator has equipment that uses MPEG2 signal they can put it straight onto the 
system. Otherwise, they must convert the signal from MPEg2 to whatever their system 
uses. Today, many networks are converting to MPEG4. This is an improved technology 
which compresses the signal to a smaller size without losing clarity. An MPEG4 signal 
for an HD program will normally be superior to an MPEG2 signal for the same show. 
The problem the system operator has is that getting a new format from the satellites 
requires him to convert channels to whatever format his system carries. In our business 
plan estimate we have estimated a number of MPEG2 to MPEG4 converters. However, 
this is a moving target in the industry and any operator will probably have to buy a few 
such converters every year.  

• We have assumed that digital customers will average two settop boxes per household. 
Some could have more or less than this. Note that a digital customer can have just one 
settop box to watch all of the digital programming on the system and can still connect 
other televisions without a settop box that could get the analog channels.  

• The headend cost also includes satellite dishes and an antenna tower for receiving off-air 
local channels. A satellite farm can consist of one huge satellite dish or an array of 
multiple smaller six-meter dishes. 
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Voice Switch 
• Our base study assumes that the system will include a voice switch in Northfield. We 

further assume that the City would purchase a softswitch, which is a small modern switch 
that includes advanced voice features. A softswitch today will support traditional 
telephone and will also support IP telephones with advanced features. Advanced features 
include such things as the ability to tie voice mails to emails so a customer can get voice 
mails as an email file; the ability to tie calling lists from the computer to the phone so that 
a call can be initiated using Outlook; a follow-me service where a customer can direct a 
call to any number of phones in any sequence, so that a call could first try his cell phone, 
second try his landline and third try the babysitter’s before being routed to voice mail.  

• The switch will also support all basic business features such as supporting trunks for 
customers with their own phone system, or Centrex for customers who want advanced 
features such as the ability to put calls on hold or transfer calls.  

• The switch will support full long distance service including international calling. 
 

Building 
• The business plan includes a new building. The headend equipment requires a building 

with an equipment room at least 10-foot tall ceilings and around 2,400 square feet. We 
have set the cost of the building so that it could also include some offices. If the City has 
a building that can meet these specifications then this part of the project could be saved.  

• One of the big needs for a head-end is air conditioning, even in winter. The electronic 
equipment in the head-end spins off tremendous amounts of heat. 

• The building cost includes fire suppression and a backup generator.  
• Somewhere near to the building will be the satellite dishes and the off-air antenna.  
• The building cost includes some modest amount of excavation and site preparation and 

includes such things as fencing and other security features.  
 

Data Routers 
• The business plan budgets for the data routers needed to provide customer ISP services. 

This would include providing email, security, IP addresses, web storage and other 
functions normally provided by an ISP.  

• The business plan assumes that the business would use shareware software to operate the 
ISP. This is done by all the small ISPs in the country and there is very robust software 
available that performs the day-to-day tasks of being an ISP. 

 
Other Assets 

• The business plan also includes the other assets needed to operate a triple play business. 
This would include a few vehicles for outside technicians. Since the network is buried 
these could be small vans or trucks rather than more expensive bucket trucks.  

• The business plan includes a computer for every employee. 
• The business plan includes furniture and office equipment. 
• The business plan includes $500,000 of inventory which would consist of spare fiber, 

settop boxes, ONTs, and spare cards for all the electronics.  
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IV. Business Plan Analysis 
 
In this section we look at several different business plan scenarios, as requested by the RFP. For each 
business plan option we will examine the ability for each option to be profitable and to pay for itself. We 
begin by looking at a retail option to see if a single owner / operator can make money with a FTTH 
system in the City. From that scenario we then look at partnership options.  
 
We think it’s mandatory to first consider a standalone retail model for several reasons. What we have 
found is that if a business plan can’t support a single provider then it will impossible to operate the same 
business as a partnership. In a partnership the profits must be divided between two parties, so if there is 
not enough profit to support one owner / operator, there will not be enough profits to support two or 
more partners. 
 
A. Business Plan Key Assumptions 
 

In order to explore the economics of offering broadband in Northfield, CCG undertook a 
business plan study that contemplated all aspects of operations.  

 
The business plan assumptions used in the forecast include our best estimate of the operating 
characteristics for such a business. As a firm we consult to over 375 other communications 
entities that operate voice, broadband or cable TV businesses. We also work with our clients to 
help them maximize profits and we are experienced in how businesses really operate under all 
sorts of conditions. We believe that the financial results shown in these models are characteristic 
of similar operations elsewhere and we believe these results can be achieved in Northfield. 

 
This study is based upon the assumption that the City could offer the triple play services at an 
average discount of 15% compared to what is charged in Northfield today by the incumbent 
providers, Qwest and Charter. In addition to the 15% discount on basic service, the business plan 
assumes that each service would be enhanced to some extent. For example, several telephone 
features might be included with the cost of basic telephone service. The City might offer a better 
channel lineup than Charter or have more channels of local interest. The network would support 
vastly faster Internet speeds at lower prices. With these enhancements, the network would 
actually be delivering an even greater customer value than the 15% price discount. 

 
We first looked at a breakeven scenario. In this scenario we asked the question: what is the worst 
the new business could do in terms of residential penetration rates and still be successful? 
Breakeven in this case is defined by having positive operating cash throughout the life of the 
business. Breakeven for a municipal venture is defined as the ability to generate enough revenues 
to cover operating expenses, debt payments and routine annual capital expenses. A model that is 
just barely able to maintain positive cash flow would be at breakeven under that definition. In the 
case of the Northfield retail model, a residential penetration rate of 47% would achieve 
breakeven.  

 
We then produced a second retail scenario using a 65% penetration for residential cable TV 
service. This higher penetration roughly splits the difference of the penetration rate between the 
breakeven scenario and the results obtained by the survey. This is an arbitrary choice of 
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penetration rates but gives us a scenario that might demonstrate what success might look like in 
the market.  
 
If the City was to launch a retail business the actual penetration is going to be influenced by two 
main factors – how well the City executes on the business plan, and the reactions of the 
incumbent providers. The higher 65% penetration rate is achievable. For example, Bristol, 
Virginia, a city with a significantly lower household income than Northfield, achieved a 65% 
penetration rate after four years. Northfield’s average household income in the 2000 Census for 
Rice County was $48,651 compared to Bristol’s $27,000.  

 
There is one major benefit to a retail scenario that cuts rates 15%. Customer savings on services 
would be injected back into the local economy. If we assume that the incumbent providers will 
roughly match the 15% discount, then the customer savings for a retail scenario over 25 years is 
around $53 million.  
 
In the end, these scenarios show that it is financially feasible for Northfield to operate a retail 
fiber network. The breakeven scenario does just that – it maintains cash throughout the 25 years 
and generates about $5 M in by the end of 25 years. As the 65% scenario demonstrates, if the 
City does better than the breakeven penetration, then the business will do much better. The 65% 
scenario generates $31 M in extra cash over 25 years.  
 
We should note that these retail scenarios are specific to the City being the builder and the 
operator. Should a commercial company come to the City and finance the business and operate it 
there are a few fundamental differences from these models. Cities are able to borrow money over 
long periods of time through bond financing. Commercial firms who wanted to build the same 
network in town would probably not be able to finance the venture for longer than 12 years. 
Also, commercial companies are taxable and would pay income taxes and other operating taxes 
on the venture that would not apply to the City. These differences don’t mean that this venture 
would not be feasible for a commercial firm. However, the added cash costs of taxes and higher 
debt payments mean that a commercial company will have greater pressure on maintaining cash 
than would a City venture. A commercial entity would need more customers faster than the City 
would in order to break even. One must note that some commercial partners would not need to 
buy some of the capital items shown in these studies. For example, a commercial partner with 
other operations in Minnesota may not need to buy a cable TV headend, a voice switch or data 
routers. Such a company also might be able to gain some efficiency of scale and not need as 
many employees as shown in these models. The cost of a commercial provider coming to 
Northfield would vary depending upon who that provider is and what they already do elsewhere 
in Minnesota.  
 
Why These Scenarios are Conservative 
 

 At CCG we always try to make our business plans conservative. We do this so that if you enter 
one of these businesses based upon our recommendation we want to make sure you can succeed. 
Following are some of the conservative assumptions used in the business plan: 
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• The revenue stream over 25 years assumes only basic triple play revenues. One must 
suppose that over that time that there will be new revenue opportunities that arise for 
anybody operating a fiber network. Already today we know of system operators who are 
offering burglar alarm and other security services. We know several systems that are 
looking into home energy management systems. Many triple play businesses are also 
selling cell phone services. Certainly over 25 years there will be new revenue 
opportunities that we can’t even imagine today. 

• The revenue stream does not include any ‘home run’ revenues. By that we are referring to 
the large bundles of services that might be sold to a few large customers. We are certain 
that the City would gain from a few such opportunities because every similar business 
does. However, to be conservative, we did not include any such revenue since we did not 
want to distort the results based upon the actions of a handful of customers.  

• In the model we show a big drop in data costs over time. However, industry costs for raw 
data will probably drop even faster than we are predicting. 

• Our model shows a major electronics upgrade every eight years. It is possible that 
upgrades will be needed less often than we have shown. Further, our assumption is that 
the cost of equipment at the time of each upgrade would cost as much as the equipment 
that was being retired. The experience of the electronics industry is that electronics get 
cheaper and more efficient over time, so the cost of upgrades is probably going to be less 
than is shown in the model. 

• The model is conservative in predicting data take rates. The various penetration rates are 
driven by keying in on cable TV take rates. In all cases the models predict fewer data 
customers than cable TV customers. However, Northfield has a higher than average 
broadband penetration today. The surveys report that 78% of existing customers have 
cable modems or DSL and it is possible on a network in Northfield that data products 
might be the leading product sold. This would be significant to the business plan since 
data products have a much higher margin per product sold than cable TV. 

• The model is particularly conservative in terms of predicting business penetration rates. 
For example, the models predict that a new fiber network would attract 37% of the 
businesses in town by the end of seven years. It is certainly possible to beat this low 
estimate. 

• If the City was to use a pre-construction sign-up list to identify customers, then capital 
expenditures would be lower since the customer drop and electronics could be installed 
during the initial construction at a lower cost than installing customers individually later. 

• The models project very slow growth rate in order to be conservative. For example, the 
models only add two new businesses a year to the market per year over the next 25 years. 
When one considers the impact a fiber network would have on business development, 
this is extremely conservative.  

• We have assumed all fiber will be buried. To the extent some of it can be justified to be 
aerial there would be a savings on fiber and fiber drops. 

• The bond assumptions assume that the bond will capitalize interest for four years. Further 
the models assume the bonds would require a bond reserve fund. It is possible that actual 
bonds could be smaller than those assumed in these studies.  
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Capital Assumptions in the Study 
 

The capital expenditures predicted in these models reflect the results of the engineering studies 
referenced in the section above. The launch of a FTTH Network requires a significant investment 
in fiber network and electronics. This capital includes several broad categories of equipment 
including fiber cable, electronics for FTTH, cable TV head-end equipment and a telephone 
switch. In addition to capital expenditures predicted by the engineering study we have added, 
furniture, buildings, computers, vehicles, tools, inventory and capitalized software to the study. 
 
The fiber optics network will consist of a new fiber optics distribution system passing every 
home and business in the City and will be the largest single initial capital expenditure. The total 
cost of the new fiber distribution system is approximately $8.1 Million. Additionally, we assume 
a new expenditure for fiber each year to reach new homes. For each new customer a fiber drop 
must be built from the fiber feeder cables to reach the house. Over the first four years, as all most 
of the customers in this business plan are installed, fiber drops would cost from $1.7 Million to 
$2.0 Million depending upon the penetration scenario. Our engineering study assumes that the 
City would bury fiber to all homes and businesses.   

 
Another significant capital expenditure is for the electronics needed to provide the signal to 
supply fiber-to-the-home. The FTTH equipment can be separated into two categories: base 
network electronics and electronics at the customer location. The base network electronics light 
all of the fibers. Additionally there is a significant cost of electronics for each new customer 
installed. A device is installed at each new customer location called an Optical Network 
Terminal (ONT). This device converts the signal from fiber optics and converts it to traditional 
telephone, cable TV and data signals and is required at a customer site regardless of which of the 
three services are supplied to any given customer.  
 
Another major capital expenditure will be the cable TV head-end. The head-end is really a 
number of different devices that are required to receive and disseminate cable TV signal. 
Included in this capital category are the satellite dishes required to receive the signal from the 
satellites, a tower to support the antennas used to receive off-the-air channels like local network 
stations, a set of electronics that is used to unscramble the cable TV signal and that puts the 
signal in a format needed by the FTTH equipment, and the equipment that places the cable signal 
on the fiber system. In total, the cost of this head-end equipment is approximately $2.2 Million 
and does not vary by the number of customers served. Additionally, many households are going 
to require set top boxes. We have assumed that houses who buy the basic channel lineup that no 
settop boxes are required. For those houses getting digital services we have assumed an average 
of two settop boxes per house.  

 
We also have budgeted $1.3 million for a new building that will house the cable TV headend, the 
telephone switch, and the core FTTH electronics along with offices for the technical staff.  

 
There are additional smaller capital outlays for such items as vehicles, furniture, computers for 
the employees, tools, and equipment to route data to the Internet.  
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 One of the biggest issues facing the City will be the provision of voice. The City will need a 
referendum in order to provide retail voice. In the model we have included $820,000 over five 
years for a voice switch.  

 
Following are the capital expenditures that would be built during the first five years for both the 
breakeven and the 65% penetration models: 

 
            47% Penetration        65% Penetration 
  Vehicles  $       60,000  $       60,000 
  Tools   $     150,000  $     150,000 
  Buildings  $  1.320,000  $  1,320,000 
  Furniture  $       22,000  $       22,000 
  Computers  $       64,000  $       80,000 
  Voice Switch  $     820,000  $     820,000 
  Data Routers  $     232,500  $     232,500 
  CATV Equipment $  2,939,429  $  3,045,052 
  FTTH Equipment $  4,846,832  $  5,717,649 
  Fiber Drops  $  1,696,618  $  2,058,600 
  Fiber Network  $  8,300,000  $  8,300,000 
  Inventory  $     500,000  $     500,000 
  Capitalized Software $     950,000  $     950,000 
    Total   $21,901,379  $23,255,800 
 

Revenue Assumptions 
 

We have assumed that a FTTH network in Northfield would offer every major service offered 
today by either Qwest or Charter. With that said, there are a handful of very complex businesses 
services offered by Qwest that the City might elect not to offer. However, it’s likely that 
Northfield today doesn’t have any of these very complex situations (such as a very large call 
center). As described earlier, most Northfield products would be enhanced, that is, they would be 
a little better than the same product as offered by the incumbents. 

 
The business plan we have developed shows an overall discount of 15%. We have assumed that 
there would be periodic increases in cable rates to recover the cost of cable TV programming. 
We have assumed that data and telephone rates would never be raised in order to remain 
competitive. We do anticipate that over time that the cost of wholesale data will keep decreasing. 
If that were to occur we would recommend that the City establishes a philosophy of increasing 
data speeds over time while keeping prices steady. Revenues in the model are somewhat specific 
and the models suggest rates for specific services based upon the services and prices offered 
today by the incumbents. To the extent the incumbents would change rates before launch, the 
rates would be changed to reflect the rates at that time. 
 

Telephone Rates 
 

The model assumes a residential telephone rate of $19.60. This rate is 15% lower than the 
rate charged by Qwest. They charge $18.10 for a basic line plus they bill $4.96 for a 
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Subscriber Line Charge which they keep. Many customers think this is a tax, but Qwest 
has just divided the local rate into two components. We would recommend that the local 
rate product be further enhanced by adding several calling features to the base rate for no 
extra charge. 

 
The model assumes that a business line will be $40.24 and a business trunk will be 
$42.15. These rates are 15% lower than the rates charged today. 

 
The model assumes that the company will sell calling features for much less than Qwest. 
For example, some of our clients sell such things as call waiting, 3-way calling, call 
forwarding, etc. for $1 each. Qwest charges much more (see the section I.D above for 
more details on the incumbent pricing for features). 
 
Because the City would be buying a new voice switch, there also would be a number of 
features available today that are not available from Qwest. For example there would be 
features that: 

• Allow the customer to have a call answer on any phone. A call might first be 
routed to the cell phone, and then to the home phone and then to the office phone. 

• Allow the customer to synchronize their phone and computer. For example, calls 
could be placed by clicking on an entry in Outlook. 

• Allow customers to customize who calls them. For example, it might let in calls 
from 20 close friends, send a list of other people you know to a recording and 
block calls from people you don’t know. This all would be handled on a list on 
the computer that would make it easy to change who can and can’t call.  

 
The model assumes that the company would offer long distance in two packages. First 
would be to sell long distance by the minute with non monthly minimum charge. Qwest 
and many others charge $5 - $7 per month for long distance before a customer makes the 
first call. The business plan also recommends an unlimited long distance product for $20 
per month. 

 
Cable TV Products 

 
The model assumes a very straightforward 15% discount from Charter rates. The model 
has tried to mimic their various products. For example, expanded basic cable (around 72 
channels) sells at Charter for $44.99 and the model assumes a rate of $38.24.  

 
The model assumes that cable rates would be increased by 6% every second year (or 
around 3% per year). Charter has consistently raised rates by 7% to 9% per year. While 
Charter may not raise rates as often in a competitive environment, the smaller rate 
increases in Northfield means that over time the rates in the City will come to much 
lower than rates for the immediately surrounding areas. To use another example in 
Minnesota, Hiawatha Broadband in Windom started competing five years ago with cable 
rates about 15% lower than the incumbents. Today the rates in Windom are about 30% 
lower than the rates in surrounding communities. This is the real long term benefit of 
having a municipal cable utility. 
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The model assumes that the cable system on the FTTH network would be state-of –the-
art. It would have an interactive program guide, video on demand, pay-per-view sports, 
music channels and any new bells and whistles that come along in the industry. The 
system would strive to carry a large number of high definition (HD) channels. 

 
One of the most exciting advantages of a local cable system is the ability to offer local 
programming. Many other systems have made this a priority and they carry such things 
as high school sports, little league games, parades, plays and pageants, church services, 
community meetings, governments meetings and other local programming. These 
programs can be carried on a local channel, but they also can be placed on the video on 
demand system so that the shows could be watched at any time.  

 
Data Products 

 
 The data products that can be offered on a FTTH system are the big differentiator 

compared to the competitors. Today a FTTH system can deliver a 100 Mbps symmetrical 
data service to a household. In the next few years we expect the routine household 
electronics will be designed to carry 200 mbps. Already today there are electronics 
available that can deliver 1 Gbps (although this is still too expensive to use for the 
average household).  

 
 The products in the business plan are modeled somewhat on how Verizon has offered 

data services in their FTTH network. The model suggests a basic residential product that 
is 10 Mbps symmetrical (both upload and download). The other two suggested residential 
products are a symmetrical 20 Mbps and 50 Mbps. Over time the cost of buying raw data 
ought to decrease, and we would recommend that the City increase the speeds of these 
products over time without raising rates.  

 
 Several other Cities are offering an exciting new product which they call the city-wide 

Intranet. For example, in Lafayette, Louisiana any data customer who buys one of the 
basic data products like the ones mentioned above, also gets a 100 Mbps connection to 
everybody else on the City network. They believe this is going to unleash creativity 
within the community and lead to citizens developing and using data in new ways that 
will benefit the community. 

 
Expense Assumptions 

 
Employees. In order to operate a FTTH business plan we predict that the breakeven 
business plan will require 16 employees by the fourth year. At a 65% penetration the 
number of employees would eventually grow to 20. Since Northfield does not currently 
operate an electric utility, this would be a significant undertaking for the City. We have 
assumed salaries at market rates with an annual increase for all positions at 3% inflation. 
We’ve assumed that the benefit loading is 35% of basic annual salary. The employees 
needed are a mix of different job responsibilities. The business will require a very 
rounded and experienced general manager. The business will require several inside 
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technicians to maintain and operate the fiber, voice, cable TV and data equipment. There 
are also several outside technicians who maintain the fiber network. The business 
requires some customer service representatives to take customer orders, answer questions 
and collect cash. The business also will need several help desk technicians who will take 
trouble calls from customers and who will help with computer and data issues. The 
business also has a full time sales / marketing person whose principle responsibility is to 
sell to businesses. During the first few years when the system is connecting most of the 
customers there will be contractors used to help with installations. The cost for these 
technicians in included as a capital cost in the cost of connecting a new house.  

 
Start-up Costs. There are considerable start-up costs that would include legal and 
consulting expenses. We have anticipated a total startup cost of around $1 Million just to 
get into the business. It is certainly possible that both incumbent providers might 
vociferously try to keep Northfield out of the business. Some other Cities have spent 
considerable money fighting legal and other challenges to market entry. However, many 
other Cities have had no such issues. We have not included any legal costs for these types 
of battles in the business plan. 

 
Marketing Expenses. In addition to the one full time salesperson, the business has a 
marketing budget. Because the City needs a substantial penetration rate to break even, we 
would strongly recommend that the City conduct some sort of pre-sign-up campaign to 
identify customers before deciding to go into the retail business. By getting names of real 
customers early the City can greatly reduce the uncertainty of launching the business. Of 
course, over the long run the City will have to perform in order to keep the customers. 
After the initial pre-launch campaign, additional residential sales would be achieved with 
an aggressive marketing and advertising campaign.   

 
Programming. The largest expense after labor is TV programming. Almost all small cable 
operators purchase cable signal from the National Cable Television Cooperative (NCTC), 
a cooperative of small cable providers. NCTC currently provides programming to nearly 
13 million subscribers, meaning they get good prices for programming. Today there is 
one major issue concerning NCTC. Since November of 2005 the coop has had a 
moratorium on allowing new members. If this moratorium is still in place when the City 
is ready to provide service, then programming could cost as much as 35% more than 
buying through the cooperative. This excess cost would be deadly to this business plan, 
so the City would have to wait out the moratorium or eventually find another way to get 
equally cheap programming. As we write this report it appears the moratorium is about to 
lift, but until we see new members enrolled this is still a rumor. The Coop has begun to 
take new applications but has not accepted any new members yet. 

 
Internet Backbone. The company will need to buy a large data pipe to the Internet to 
provide connectivity from the company to the open Web. This is referred to in the 
Industry as Internet Backbone. The amount of bandwidth purchased for the backbone is a 
big factor in the quality of the Internet connection sold to customers. The quality of a 
backbone is measured in the industry by use of an oversubscription factor. 
Oversubscription is the sharing of bandwidth between customers. For example, if we had 
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one customer in our system, then the network would not be oversubscribed and we would 
have an oversubscription factor of 1:1. However, since customers don’t all use the 
Internet all the time to download or upload, we are able to share a data pipe among 
multiple customers. The cable and the telephone companies are believed to use an 
oversubscription ratio of 200:1 or higher meaning that at least 200 customers share a data 
pipe to a neighborhood. We have calculated the price of bandwidth in this model at an 
oversubscription rate of 100:1. This is a very high quality oversubscription ratio and most 
customers will get the bandwidth they want most of the time.  

 
Another issue to consider with Internet backbone is the price per raw megabit. Our model 
has a price per megabit starting at $80 per megabit initially dropping to $40 per megabit 
by the ninth year. We believe this is a very conservative price and that the company is 
likely to beat the prices in this model throughout the life of the business.  
 
The final issue to consider with Internet backbone is availability. For many rural 
communities the lack of availability of an affordable backbone is one of the major issues 
that we encounter in looking at business plans. However, Northfield seems to have 
multiple options for securing backbone. St. Olaf Telco reported to CCG that they had 
several decent options for buying backbone and expected prices paid to drop significantly 
with increases in volume.  

 
Interconnection. Interconnection is the cost of connecting the voice switch to the world. It 
will be necessary to connect the switch in Northfield to the Qwest local central office in 
Northfield. It also will be necessary to connect the switch to the tandem, or large regional 
switch, in the Twin Cities area. Further, connections are needed to get to the local 911 
center and to operators. 

 
Cost of Goods Sold. In addition to the cost of programming the business plan contains 
estimated cost for other eternal services like long distance, operator services, SS7 (the 
way the telephone switch connects to databases and sends the customer phone numbers 
used in caller ID).  

 
Billing. A company has two choices for billing services. The company can subscribe to 
an external billing service or the company can buy software and do the billing internally. 
In the long run, internal billing is more cost effective and these models assume the 
purchase of a billing system as part of a larger suite of software known as OSS/BSS. This 
software is used to take customer orders, to coordinate installations, to keep track of 
inventory as well as to bill customers. In the software costs built into the model we also 
have included the cost of auto-provisioning software, meaning that orders can be 
transmitted directly from a customer order to activate the voice switch, the cable TV 
services and data services. With this software, a customer can call and ask for a new 
service and have it active while they are still on the telephone.  

 
Other G&A. The models are very comprehensive and also include all of the other normal 
costs or running a business such as utilities, insurance, human resources, legal, 
accounting, etc. 
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Taxes. The model assumes that the business will pay some form of local taxes. This 
business would expect to pay any communications taxes like any other communications 
company. For example, this business would be expected to pay cable TV franchise taxes. 
Communications taxes are normally added to the customer bill, and thus customers 
directly pay these taxes. However, in addition to communications taxes, most profitable 
municipal businesses also pay some form of In Lieu of Taxes. These taxes are a way for 
the municipal business pay the equivalent of taxes that would be paid by a commercial 
company competing in the same business line. The most common In Lieu of Tax would 
be to have payments from the business as a surrogate for property taxes. These models 
show In Lieu of Taxes that are the equivalent of property taxes. However, the business 
does not start paying these taxes until the business is profitable, a concession generally 
made for a municipal business.  

 
 Effect of Getting a Stimulus Grant 
 
 As discussed below in the section on financing options, the City might be eligible for a grant 

from the NTIA as part of the Stimulus package. We decided to look at the impact of getting a 
grant for 80% of the capital costs. This grant would cover equipment only and would not cover 
any operating losses or interest costs.  

 
 We calculated how getting a grant would change the breakeven. The breakeven for a retail model 

is 47%. With an 80% stimulus grant this breakeven will falls to a range of 15% to 20% 
residential penetration on cable TV in order to break even. It’s hard to pin down the exact 
breakeven because we assume that a company funded by a grant may build differently than one 
funded by bonds. For example, the grants in this case require all capital to be spent within two 
years. These models assume we get customers over five years. So if the business sought grants, 
perhaps the decision would be made to build a fiber drop to all houses from the grant money – 
something that could be done during construction. In any event, with grant funding this business 
model is basically guaranteed to be successful since it takes only a relative small number of 
customers to break even.  

 
 The grants could be used if the City decided to be the sole operator. However, these grants also 

could be used in the public / private partnership models and we will look at this below in more 
detail.   

 
 Study Results 
 
 Following are the results of the three retail financial options we studied. These three options are 

1) A retail operation at a 47% breakeven residential penetration, 2) a retail operation at a 52% 
residential market penetration, and c) a retail operation at 65% residential market penetration.  
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 Following are some of the key results of these three studies: 
 
          Breakeven   52%      65% 
                    47%  Retail      Retail 
 
  Size of Bond   $36.8 M $36.8 M $37.3 M 
  Capital Spending from Bond $21.0M $21.0 M $21.3 M 
  Positive EBITDA    Year 3  Year 3  Year 3 
  Positive Net Income   Year 11 Year 11 Year 9 
  Bond Breakeven   Year 26 Year 24 Year 21 
  Total Employees      16      16     20 
  Cash after 25 years  $4.6M  $14.2 M $31.6M 
 
 Following explains the Importance of some of these metrics: 
 

• Positive EBITDA. EBITDA is Earnings before Interest, Taxes, Depreciation and 
Amortization. A positive EBITDA is the point where a company has revenues that are 
greater than operating expenses. Commercial firms always concentrate on EBITDA and 
set earnings goals based upon it. 

• Positive Net Income. This is the traditional measurement of profitability by commercial 
companies. A positive net income is when revenues are greater than operating expenses, 
taxes, depreciation and amortization. Net Income is more important to mature companies 
than it is to start-up companies. By definition, almost every start-up company will have 
net income losses for a few years. This particular business plan happens to be capital 
intensive. One generally expects capital intensive firms to have negative Net Income in 
the early start-up years because of significant depreciation expense. Depreciation is an 
expense that is recognized to show the use of the assets over time. Depreciation tends to 
be highest in the early years, and thus has a significant effect on start-up profitability. 

• Bond Breakeven. This is the year when the business would have accumulated enough 
cash to retire the bonds early. 

• Cash Generation. One way to judge the potential of a business is to look at the ability of 
the business to generate cash. A business that can generate cash is able to self-fund future 
growth and can afford to replace its assets over time. As shown above, when the 
customer penetration rates exceed the breakeven point the company will generate cash.  
 
Focusing on cash is extremely important if the City is to consider a retail business plan. 
The company would need to maintain a positive cash balance if the company is to run 
without the need to use any tax revenues or subsidies. The bondholders would also expect 
to see positive cash throughout the life of the business. Many other Cities use their 
electric company or some other source of cash to provide a safety net for starting this 
kind of business. Since Northfield does not have that luxury, maintaining adequate cash 
reserves must be a priority for this business. The business must perform to expectations 
or else face eventual cash shortfalls. However, if this business plan operates with good 
customer service and if there are sufficient customers, then this business should be 
perpetually self-sustaining and revenues should always exceed expenses. 
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There are a number of different policy decisions the City could make in regards to the 
build up and use of cash from the fiber optic business. First and foremost the cash 
reserves of the enterprise should be used to maintain and enhance the long-term viability 
of the fiber optic system. A significant build up of cash reserves could also enable the 
lowering rates to customers. Cash reserves can and should be used to expand and 
improve the network. The network could eventually be expanded outside of the City 
boundaries. The use of cash reserves to expand the system outside the City limits would 
be done with careful planning so that over the long run the extra revenues from such 
customers would generate even greater profits for the system and thus contribute long-
term benefits to the City. Some cities make transfers out of their enterprise funds to 
benefit the General Fund of the community. As an example, the City could impose an In 
Lieu of Tax assessment on the system so that some percentage of revenues or profits 
automatically flowed to the City’s General Fund. It is likely that the system will 
eventually generate revenues over and above what is needed to maintain and operate the 
system, and thus provide another source of revenues for the City’s General Fund or 
provide a source of funds to acquire and construct needed City facilities.  

 
B. Ownership Options 
 
 The RFP directed CCG to look at multiple models where the City would partner with outside 

parties to operate the network. We looked at a number of other options as follows: 
 

• The City builds the network and operates a retail business. This is referred to as a retail 
model.  

• The City builds and operates the base network. One or more parties provide all of the 
services on the network. This is an open access model.  

• The City finances the whole business plan but then hires an outside management 
company to operate the business. 

• The City and a commercial company seek grant financing to build and operate the 
business. The commercial partner would operate the business and would share profits 
with the City.  

• The City is able to convince a commercial entity to build and operate the network with no 
funding provided by the City.     

 
Open Access Network 
 
An open access model is where the City would build a network and then would attract one or 
more service providers to serve customers on the network. These service providers would pay 
some sort of fees to the City for the use of the network. A system is open access with even only 
one service provider, as long as the intention is to eventually add additional service providers.  
 
When you look around the country and around the world there are two basic models for how to 
operate an open access network. The first model is referred to as leasing bandwidth for service. 
In this model the service provider pays a fee to the network owner for each service they provide 
on the network. For example, there would be a fee for putting cable TV on the network, a fee for 
putting data service on the network, etc. The second option is similar and is called a loop model. 
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In this model the network provider will sell a loop connection for each customer at one price. 
The service providers would be free to place as many services as they want on the loop. The 
most common example of this model is the way that the large telephone companies in the US sell 
loops to voice and data providers who want to use their network to get to customers.  
 

Loop Model 
 
 We created an open access model where Northfield would sell loops to service provider. 

A loop is defined as an individual fiber connection for a customer and would consist of a 
fiber drop, electronics at the premises and a way for the service provider to access the 
customer.  

 
In both open access models it was assumed that Northfield would build the fiber 
backbone, would put in fiber drops to customers as needed and would put the electronics 
in the headend and at the customer. The service providers would be required to supply all 
electronics needed to provide services such as a voice switch, a cable TV headend or data 
routers. The service providers would also be responsible for providing customer 
electronics such as settop boxes. The service provider would be responsible for all inside 
wiring issues. Northfield would be responsible for basic maintenance of the fiber network 
and would probably maintain an outside technician.  

 
 A loop model does not look feasible in Northfield. It appears that the prices of the loop 

have to be set too high to be attractive to the network providers. For example, at a 65% 
penetration the loop price has to be $34 per loop per month. This means that Northfield, 
as the system owner, would charge $34 for each customer connected to the network. The 
service provider would then be free to add any services to the loop they want to sell to the 
customer. The problem is that the $34 price is going to drive the service providers to only 
want to sell to customers who buy a significant dollar amount of services. For example, 
the basic data residential data product on the network will sell for something like $39.95. 
A service provider is not going to want to serve a customer who only wants this data 
product is the service provider must pay Northfield $34 for the loop. By the time the 
service provider supplies bandwidth, billing, help desk and related services, this customer 
would lose money for them.  

 
 This problem gets worse if we expect less than 65% penetration on the network. If we 

only expect an eventual 50% penetration on the network the City must charge $41 for a 
loop. The lower the penetration rate, the more the loop must cost in order for the City to 
have enough revenue to make bond payments.   

 
 This creates a classic death spiral. The more we charge for a loop, the fewer customers 

there will be on the network. The fewer the customers on the network, the more we must 
charge for a loop.  

 
 Let’s compare the loop model to the retail model. If the City was a retail provider, then 

you typically would set some sort of minimum revenue target for a customer to get on the 
network and then they would sell to any customer who buys more revenue than the 
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minimum. Customers who buy the minimum amount of service are not very profitable for 
the City, and in fact, some of them may even be slightly unprofitable. But it is the act of 
getting many customers on the network that makes the overall network profitable. Every 
customer added helps to lower the cost of base services for every other customer. For 
example, the business must support the salary of the general manager regardless of the 
number of customers. When looking at the profitability of any customer, one small 
component in profitability is the cost of the general manager. If the network has a 60% 
customer penetration, the cost of the general manger, per customer, would be half 
compared to the same business with only a 30% penetration.  

 
 The problem with an open access model using loops is that service providers are not 

going to think the same way as the City might think. A service provider is only going to 
go after customers that make them a reasonable profit and they will not sell to customers 
with tiny profits or even tiny losses. This phenomenon is called cherry picking in 
economics and a loop model supplies a huge incentive for the service providers to cherry 
pick.  

 
This is what happened in Provo, Utah. The service providers only took the most 
profitable customers and the network only got about half the customers that the City had 
expected. Provo had no way to close this gap. If they raised rates to reflect the lower 
customer penetration rates, then the service providers would disconnect customers who 
are no longer profitable. Provo was stuck with an open access model by Utah law, and 
they finally decided to sell the network. They could find no solution for the cherry 
picking behavior of the service providers and the decided an open network could not 
work in their town. 

 
 Bandwidth for Services Model  

 
CCG also looked at pricing an open access network by charging for the service rather 
than charging for the entire loop. Under this pricing strategy there would be one price 
charged to a service provider for selling telephone service, another price for selling data 
service, and another price for selling cable TV service. One would suppose in the future 
there would be charges to the service providers for selling additional services.  
 
In Northfield we created an open access service-based model. At a 65% penetration, the 
City would need to bill the following, billed per service sold per month: 
 
 Telephone charge  $12 
 Data charge   $21 
 Cable TV charge  $  8 
 
Billing these charges while selling to a 65% penetration in the City would give the City 
enough revenue to make bond payments. These prices are arbitrary in that there are many 
other combinations of prices that will achieve the same result. For example, this would 
still work if we increased the cable TV charge and decreased the telephone charge 
enough to get the same mathematical result. However, we set these proposed charges for 
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the model based upon experience of the relative profitability of the various services. 
Cable TV service is by far the least profitable of the triple play services. Data and 
telephone services are far more profitable and the difference in the prices charged for 
each reflects the relative difference in the average cost of the two products.  
 
This model suffers the same sort of pricing dilemma as the loop model. If the network 
was only expected to get a 50% total customer penetration then the charges would need 
to be increased to be something like the following, billed per service sold per month: 
 
 Telephone charge  $15.00 
 Data charge   $23.50 
 Cable TV charge  $10.50 
 
Pricing by service instead of charging for the whole loop will make it easier for a service 
provider to serve smaller customers, but there is still the same cherry picking problem. In 
CCG’s experience, these rates, which are needed for the City to be able to make bond 
payments, are too high to get the kind of penetration rates needed on the network.  
 
This issue is partially an economy of scale issue. If the City was ten times larger, then 
these wholesale charges would be lower. Thus, it’s a lot easier to make an open access 
system work in a large city than in a small city like Northfield. However, note that Provo 
Utah is several times larger than Northfield and they could not make this work.  
 
Open Access in U.S. versus Europe 
 
There are no examples of successful open access networks in the U.S., but many 
examples of success in Europe. What is the difference between here and there? 
 
First, the technology is the same. The European systems are buying from the same FTTH 
vendors as their US counterparts. While there are large open access networks in Europe 
like Amsterdam and Paris, there are many small towns and cities the size of Northfield 
where open access is working. Why is this? 
 
The number one reason is that in Europe there is a multitude of high quality service 
providers who have embraced the open access model. Thus, when a city builds a new 
network in Europe they know they are going to get a host of quality companies wanting 
to get onto the network. This has not happened in the US. In Europe there were 
historically a large number of independent cable companies in existence before the 
creation of the European Union. Some of these were state-owned companies, like the 
Spanish cable system, and others were commercial entities equivalent to a Comcast or 
Charter in the US. Before the creation of the European Union these companies each 
served discrete geographic areas just like the cable companies do in the US. When the 
European Union erased these boundaries, a few of these cable companies leaped at the 
opportunity and began competing in neighboring countries. This started a competitive 
frenzy and now every cable company in Europe must compete or die.  
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In the U.S. we have an oligopoly telecommunications system in most markets. Each 
geographic area has one monopoly telephone company provider and one incumbent cable 
provider. The cable providers can be thought of as incumbents because there is no 
instance in the U.S. where a major cable company ever competing against another. There 
is some token competition between the large telephone companies in the U.S., mostly in 
going after government and large business accounts. While it is true that the cable 
companies and the telephone companies in each U.S. market now compete against each 
other with many of the same products, this is only a two party competition, which many 
experts classify as ‘competition by rhetoric” rather than competition through better 
service, lower prices and the use of the best technology. In the last ten years you can find 
hundreds of examples where a telephone company or cable company in the U.S. claimed 
a faster data speed for their product, when underneath there had been no technology 
upgrades. Our oligopoly competitors are still sharing the market and as long as one of 
them doesn’t do too well, both are happy with this arrangement. 
 
When a new fiber network is built in Europe they get swamped by providers wanting to 
compete on the new high speed network. In many cases the incumbent providers in the 
town jump onto the new network. A new network might attract a dozen large cable 
companies and many smaller niche product providers. Not everybody sells the triple play 
and the European networks have allowed the creation of specialty service providers that 
go after niche markets, or who sell a niche product.  
 
In the U.S., a network is never going to attract the large incumbent providers. If 
Northfield built a network and AT&T, Verizon, Comcast and Mediacom all wanted on 
the network then the City would have a likely chance of getting tremendous penetration 
rates. And certainly if Charter or Qwest were to jump on the network then there would be 
a good guarantee of financial success. In Europe, since a network owner knows there will 
be many providers and a high penetration rate, they can keep access rates low to allow 
open access to be successful.  
 
In the U.S., if none of the large service providers will compete against each other, who 
else is there? Provo searched for years for service providers and only got two companies 
to their network. In both cases, these companies served only in Utah and were not serving 
elsewhere in the country. The two service providers were small start-up companies and 
had financial issues.  
 
There are a few large overbuilders in the U.S. like Knology and RCN. These companies 
build competitive networks into mostly suburban areas of large cities. None of these 
overbuilders has shown any interest in getting only an open access network. There are 
also around 800 small independent telephone companies in the U.S.. A few cities have 
been able to partner with one of these companies if they happen to be near to one that is 
willing to act competitively. However, these small companies rarely jump outside their 
immediate geographic area. In the U.S. today any City is going to struggle to get enough 
quality providers to consider using their open access network. 
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By contrast, in Europe, even the smallest towns are successful with open access network. 
There are dozens of small towns in Scandinavia that have built open access networks to 
great success. Many of the same providers that serve Amsterdam will jump on these 
smaller networks as well. They have the philosophy that adding any new customers adds 
to the size and scope of their own company and have embraced the open access model. In 
the U.S., some cities have not been able to get the interest of even one provider, let alone 
the multiple providers that are needed to guarantee a high customer penetration rate. 
 
Even if the City finds one quality partner, the level of open access prices required to 
make an open access network succeed in Northfield kills the open access idea. These 
high prices give an incentive for providers to cherry pick the best customers in town. The 
only way to get around the cherry picking problem is to have a number of service 
providers on the network, each going after different market niches. This combination lets 
the network provider give cheap access, and then everybody is successful.  
 
It is CCG’s opinion that until the major cable and telephone companies embrace the idea 
of really competing against each other that there is little hope of success with open access 
in the U.S.  
 

 Management Model 
 
 There are several examples of municipal communications networks in the US that are owned by 

a municipality by operated by another entity.  For example, Bristol Virginia Utilities operates the 
cable system for Mecklenburg County, North Carolina. There are two cities in Minnesota, not 
yet in business, who have announced they will use Hiawatha Broadband to operate their systems 
when they are built 

 
 This management model is much more prevalent in the municipal electric industry. There are 

dozens of municipal electric systems that employ external professional management.  
 
 In a management model the City generally turns over all day to day operations to the 

management company. Typically the management company is given an annual operating budget 
and is free to operate within that budget to meet the goals established by the City Council for the 
business. These are still municipal systems and the revenues are ultimately City revenues, but the 
cities have bowed out of any management role. Normally the City Council retains some rights 
such as approving rate changes and approving annual budgets, but the external mangers run the 
companies in all ways that matter. 

 
 I did not create a specific management financial model for the City, because to do so would 

require making very specific assumptions based upon the way that BVU or Hiawatha Broadband 
are managing the other systems. However, I can report to the City that the standalone retail 
business plan discussed above can easily afford hiring an external manager. 
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 The Impact of Getting a Stimulus Grant 
 
 Both the retail model and open access models would be drastically improved if the City was able 

to fund 80% of the infrastructure using Stimulus grants. Our models showed that a retail model 
need only get a 17% overall penetration for the system to break even with this kind of funding.  

 
 The same impact would be true for the open access models as well. For example, with Stimulus 

funding the loop costs could be reduced from $34 to $12. The rates needed for the open access 
service model would fall proportionately. The City would still face the issue that there is no 
stable of quality service providers ready to jump on an open access network. However, with 
stimulus funding, the cherry picking issue could be largely avoided since the rates for access to 
the network could be set at affordable levels.  

 
If the City was able to get Stimulus funding there are two new options that are probably better 
than open access. These are variations on the same theme and both involve creating a joint 
venture with one commercial provider.  

 
 Without Stimulus funding there is no reasonable scenario for the City to enter into a joint venture 

where the City pays for and builds the network out of bond funding and then looks for a single 
partner to operate and split the profits. The work done above on the retail model, and the high 
access rates that came out of the open access model indicate that there is not enough profit in this 
business to insure a profit for a commercial partner while also giving the City enough revenue to 
pay off bonds.  

 
 However, with Stimulus funding a partnership looks very attractive. The main issue to confront 

with the Stimulus funding is that the grants pay for only 80% of the equipment. This means that 
the project must find some way to fund the remaining 20% of the equipment plus the start-up 
costs and operating losses during the first few years.  

 
There are several ways the matching could be done: 

 
• Matching with Bonds. The City could use bond funds to fund the matching 20% of 

equipment. There may be legal issues with using bond money in this manner to pay for 
the start-up costs and operating losses. For example, if we look at the scenario earlier that 
examined the cost of a 52% penetration, the bond needed for a retail business plan was 
$36.8M. With Stimulus funding, the Stimulus grant would pay for $18.7M in equipment. 
The remaining bond would only need to be $6.0 M. The City has a lot of options for 
funding a smaller amount of money. These options will be discussed below in the 
discussion on financing. 

• Partner Pays the Matching. Another option is for the commercial partner to fund the 
remaining cost of the project. In this case, most of the profits would go to the commercial 
provider, but the City would still be able to get a split of profits. In this case, the City 
ends up with a fiber network in the City, ends up with a small annual income from profits 
and the City did not make any financial commitments to the business.  

• Some Combination. A final option is for some of the funding to be supplied by the City 
and the rest by the commercial partner. 
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Luring a Commercial Partner to the City 

 
 One last option is for the City to find a commercial partner who would be willing to build a 

network in the City with their own funding. This would achieve the City’s goals of bringing fiber 
to the town. This kind of venture does not give the City control of the network to use the network 
for economic development, but it also requires no financial commitment from the City. 

 
 The City has already had one inquiry from a potential overbuilder. If the City accepts this kind of 

proposition, the City’s main role would be to negotiate a franchise agreement with the new 
provider to ensure that they build facilities to all parts of the City.  

 
 However, with the possibility of getting Stimulus funding, CCG recommends that the City and 

any partner at least consider the option listed just above where the two parties try for Stimulus 
funding. I think both sides would agree that getting 80% of the network funded by the federal 
government would vastly improve the chances for success.  

 
 Some other cities have issued formal RFPs looking for a commercial partner. I am not aware to 

date that any of these attempts have resulted in a new network, but in a few cases there was 
serious discussion between cities and service providers. It can’t hurt to bring potential partners to 
the table to talk. 

 
C.  Financing Options 
 

The design, construction and initial start-up costs for the establishment of a City-wide fiber optic 
telecommunications system will be significant. The City cannot fund this from reserves and will 
therefore need to borrow the money necessary to finance the entire system. If you are like most 
cities, the intent would be that any money borrowed for the establishment of the new 
telecommunications system would be repaid entirely from revenues of the new system. 
Following is a discussion of some of primary ways the City could consider funding this sort of 
venture. These funding mechanisms apply equally to any business model and would cover all of 
the investment in a sole venture or the City’s share of a partnership venture.   

 
Municipal Bonds 

 
The primary historic source of money to finance this sort of telecommunications system is 
through the issuance of municipal tax-exempt bonds. There are several types of bonds that have 
been used to finance these types of networks. Most cities would prefer to use revenue bonds for 
this type of venture. With a revenue bond the backing of the bonds would be the fiber network 
and the business associated with the venture. The City would not have to pledge any other City 
tax revenues to support a revenue bond. The biggest issue of using revenue bonds will be the 
willingness of the market to accept them. Since the market meltdowns in late 2008 there have 
been very few successful revenue bonds issued for any venture, not just for telecom ventures. 
Currently the market is not willing to take the extra risk associated with revenue bonds. 
However, these markets change over time and there will certainly come a time again when 
revenue bonds will be marketable. 
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If you can’t use revenue bonds, then the next typical alternative is general obligation bonds. In 
Minnesota the use of general obligation bonds requires a referendum approval by voters. General 
Obligation bonds would put the tax revenues of the City at risk should the telecom venture fail. 
While the intent would be for the project to pay for itself, there are no guarantees of success. 
Some telecom ventures have been built using general obligation bonds. Typically in the market 
there is a lower interest rate available for general obligation bonds compared to revenue bonds, 
and when this spread becomes large enough cities have elected to use the general obligation 
bond option.  
 
One thing that the business plan models shows is that the venture in Northfield is expected to 
lose money for the first few years until it ramps up customers. Most bonds allow for the 
borrowing of interest payments that would be made in the first few years as a way to make sure 
the project can make the payments to bondholders. This is known as capitalized interest. The 
financial models used in this study assume capitalized interest for the first four years of the new 
business.  
 
There are other financing mechanisms that have been used by other municipalities to fund 
revenue generating projects. These include: 

 
A Combination Construction Loan and Fixed-rate (Serial) Bonds  

 
A different way to start this kind of projects is to begin with a bank construction loan that 
is then taken out and replaced by bonds. This scenario can be more attractive to 
bondholders since they don’t get involved in the project until after the assets have been 
built. This removes the risk of going over budget on construction and speeds up the 
revenues in the project since the bondholders avid the buildout phase. The best way to do 
this would be to work with one financial firm that would handle both parts of the 
transaction. You would want somebody who could acquire the bank loan and who could 
then make the conversion to bonds at the appropriate time. CCG worked with a project in 
2007 that was able to do this transaction using bank of America.  
 
There are risks to the City and benefits with this type of financing. One of the benefits is 
that there probably is no voter approval needed to secure a bank loan, so the City could 
proceed to get the network built without a referendum, and with far less danger of the 
kind of bond challenge that happened in Monticello. The downside to the City might be 
the unknown nature of the interest rates in the future when it was time to swap the 
construction loan to a bond.  
 
A construction loan typically capitalizes the interest during the construction period, so the 
City could avoid having to pay interest while the project was being built. These costs 
could then be rolled into the bond.  

 
Other Short-term Borrowing Options 
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Line of credit with a bank. Cities can sometimes get a line of credit with a bank that 
could be large enough to fund construction. In effect, the line of credit would be used in 
the same way as the construction loan in the above example. One problem with a line of 
credit is that interest is often not deferred.  

 
Commercial paper.  Commercial paper is a short-term, unsecured promissory note with a 
maturity ranging from one to 270 days. The loan can be tax-exempt, but banks often treat 
commercial paper as a construction loan and charge a corresponding higher interest rate. 
Since the term cannot exceed 270 days, this poses interest rate risk to the City when it has 
to renew the commercial paper during construction. Interest can be compounded and paid 
when the commercial paper is taken out with long-term bonds. The short nature of this 
funding method makes it harder to use for a City.  

 
Other Long-term Borrowing Options 

 
Variable Rate Demand Obligations (VRDO’s). VRDO’s are a bond where the principal is 
paid in a lump sum at maturity. However, the borrower has the right to redeem bonds in 
whole or in part at any time (upon an agreed upon notice). VRDO’s are very effective in 
circumstances when the borrower wants to match the repayment of the bonds to a 
revenue stream that varies year to year or a revenue stream that can vary from initial 
estimates and changes over time. In the case of the new telecommunications system for 
Northfield, this type of financing provides the flexibility to make bond payments that 
match the actual revenues received. If revenues are slower than anticipated principal 
payments do not need to be made. If revenues come in faster than anticipated repayment 
of the bonds can be accelerated without penalty. 

 
VRDO’s are most commonly structured as 7-day floating rate bonds. Interest rates are 
reset each week. Interest payments are made on the first day of each month. There is 
interest rate risk with VRDO’s since the interest rate is reset each week. Unlike fixed-rate 
bonds the borrower does not know what the interest rate will be on the VRDO’s over the 
life of the issue. Interest rates on VRDO’s are on the short end of the yield curve and 
have therefore historically been lower than interest rates on fixed-rate bonds even with 
the additional ongoing costs for a liquidity provider and a remarketing agent. There is 
typically a maximum rate stated which the VRDO’s cannot exceed.   

 
The size of the borrowing and the term of the bonds contemplated by the City of 
Northfield for its new telecommunications system make VRDO’s a viable financing 
option for the City. The legal structure and the financing participants of VRDO’s make 
this type of issue significantly different than other types of borrowing. However, 
VRDO’s are not an uncommon type of financing and the legal structure is very 
standardized and well known to the national credit rating agencies, such as Moody’s 
Investors Service. The City is advised to work with their financial advisor to further 
explore the advantages and risks associated with VRDO’s. 

 
Capital Appreciation (zero coupon) Bonds (CAB’s). CAB’s are bonds that are issued at a 
deep discount and which do not bear any stated interest rate. Like a Series E savings 
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bond, CAB’s are bought at a price that implies a stated return calculated on a basis of the 
bond being payable at par at maturity. With no stated interest rate there is no interest paid 
until maturity, at which time all of the compounded accreted interest is paid. With no 
interest payments required in the beginning years of the bonds, this would enhance the 
cash flow in the beginning years of the business case model for the City of Northfield 
telecommunications system.  

 
CAB’s do however have several drawbacks over other types of available financing for 
the City of Northfield telecommunications project. First, the interest rates on CAB’s are 
typically higher than both the fixed-rate and VRDO’s.  Second, investors prefer not to 
have a prepayment option on CAB’s, which limits the flexibility of the City to call the 
bonds early if revenue collections are better than anticipated or if a restructuring of the 
debt is needed. 

 
USDA Rural Development Rural Utilities Program (RDUP) 

 
The Rural Utility Service (RUS), an arm of the department of Agriculture administers a loan 
program referred to as RDUP. At the last funding this plan had $750 M in funds available as 
loans for deployment of broadband and telecommunications services in rural communities. The 
loans can be used for the construction, improvement and acquisition of facilities and equipment 
for broadband service.  
 
There are several features of these loans that make them difficult for cities to use. To date, no 
municipality has ever successfully received an RDUP loan.  

 
RDUP application process is lengthy and the requirements are rigid. To date a city has never 
been the recipient of a RDUP loan, which based on the loan requirements, is not surprising. All 
loans have gone to telecommunications companies. The RDUP requirements that raise concerns 
for the City of Northfield fiber project are as follows: 

 
• The City of Northfield just barely qualifies as eligible community to receive RDUP money. 

Currently there is a size limitation on a community at 20,000 population and the City is 
quickly nearing that threshold.  

• The borrower requires a 20% equity contribution. The equity contribution does not need to 
be cash. Very few cities are willing to contribute 20% of funds toward this type of project.  

• RDUP determines the number of years over which the loan must be repaid. This poses a risk 
to the City of Northfield that the loan duration may be shorter than desired, which results in 
higher annual payments. A loan of less than 20 years will have a significant impact on the 
ability of the City to repay the loan from revenues of the new telecommunications system. 

• RDUP requires no more than one-year delay in the payment of principal on the loan and will 
not allow the borrower to capitalized interest on the loan to cover interest payments in the 
first few years. There is not sufficient cash flow in the first few years of the City of 
Northfield model to make principal and interest payments on the loan. 

• There is a long time frame from the beginning the application process to the approval of the 
loan in Washington DC. It is anticipated that the entire process would take in excess of 
twelve months. The application must include a market study, an engineering plan and a 
finance plan. A market study (survey) has been completed, but cannot be more than six 
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months old at the time the application is submitted. The business plan prepared for this report 
would be sufficient for application purposes. The RUS would require more detailed 
engineering than was done in this preliminary feasibility study. The City would incur the cost 
of the application process with no assurance the loan would be approved. 

There are some factors that are positive for the City of Northfield in regards to RDUP loans. 
These factors are as follows: 

 
• RDUP has significant money available to borrow to projects; enough to fully finance the City 

of Northfield fiber project. These monies are going to be increased significantly as part of the 
Stimulus Plan (see below).  

• RDUP has attractive borrowing rates that would most likely be lower than conventional 
financing. Current interest rates are around 4%.  

 
In contrast to the RDUP loan, the City could issue bonds to finance 100% of the project costs. 
Furthermore, City issued bonds offer the flexibility to structure the debt to meet the specific 
requirements and needs of the City and the new telecommunications system. The City has no 
ability to negotiate the terms and structure of the RDUP loan. 

 
The Stimulus Plan 

 
 The American Recovery and Reinvestment Act of 2009 (ARRA), commonly referred to as the 

stimulus plan contains various monies that can be used for broadband deployment and other 
broadband related areas.  

 
 For example, the Stimulus Plan includes money to create a national broadband map showing 

where broadband is and is not available.  
 
 The key feature of the stimulus plan that applies to Northfield is the monies set aside for 

broadband grants and loans.  
 

The ARRA appropriates $7.2 billion for broadband grant and loan programs. ARRA assigns $4.7 
billion to the National telecommunications and Information Administration (“NTIA”), a branch 
of the Commerce Department for competitive grants, and $2.5 billion to the Rural Utility Service 
(RUS) for rural broadband grants and loans. Note that a particular project is not permitted to 
receive funds from both NTIA and RUS. 
 
Following is the language from the ARRA concerning the NTIA funds: 
 

NTIA: “Broadband Technology Opportunities Program” (BTO) -- $4.2B 
• Includes $3.75B for competitive grants, focusing on community-oriented 

networking needs: 
o To provide access to broadband service to consumers residing in unserved 

areas 
o To provide improved access to broadband service to consumers residing in 

underserved areas. 
o For high-value targets: to provide access to broadband education, 

awareness, training, access, equipment, and support to --- (A) schools, 
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libraries, medical and healthcare providers, community colleges and other 
institutions of higher education, and other community support 
organizations and entities to facilitate greater use of broadband service by 
or through these organizations 

o To improve access to, and use of, broadband service by public safety 
agencies. 

  $200M: grants for “expanding public computer center capacity, 
including at community colleges and libraries” 

 $250M: grants for “innovative programs to encourage sustainable 
adoption of broadband service” (Historically, the sustainability of 
projects after the expiration of grant funding has been very 
important for NTIA.) 

 $150M for program administration 
 $350M for broadband mapping (see section B). 

 
Eligible entities 

• Virtually any entity may apply for BTO grants, including states, county and 
municipal governments, nonprofits, and purely private entities. Private-sector 
entities may receive grants only upon a determination by NTIA that the grant 
award would be in the public interest. Public-sector and nonprofit entities are 
clearly among the primary targeted recipients of grant funds under the BTO.  

• The terms unserved and underserved are not defined in the ARRA. NTIA will 
likely consult with the FCC, and may seek public comment on the definitions as it 
prepares guidelines for the grant program. We expect the filing guidelines for the 
grants to become available in the April, 2009 time frame.  
 

Eligible services 
• Awards are to be made on a “technologically neutral” basis. The program makes 

no distinction as to wireline, wireless, satellite, etc. (unlike a prior House version 
of the bill). 

• Eligible services are not limited to end-user broadband services. Backhaul, 
middle-mile, wholesale transit, tower services, etc. are apparently all eligible.  

• Funds may be used for hardware, equipment, software, and other capital 
expenditures. 

• Operating expenditures are NOT eligible for funding. 
• BTO grant recipients must comply with FCC policy statement concerning 

network nondiscrimination.46 
 

Federal grant share – 80% limit 

                                                 
46 FCC Ruling FCC-05-151A1 released September 23, 2005. This report sets forth four goals for broadband networks: 
consumers should able to view Internet content without hindrance, consumers should be able to run applications and use 
services of their choice, consumers should be able to connect devices of their choice, and consumers are entitled to 
competition among service providers.  
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• Generally, the program will limit grant funds to 80 percent of a project’s cost. 
However, the NTIA is authorized to waive the cost-sharing requirement, and may 
do so for particularly worthy public-sector projects. 

 
No minimum speed requirement 

• Unlike a prior House version of the bill, the Act does not specify a minimum data speed 
for eligible projects. It is, however, still important, and the NTIA is likely to favor 
projects with higher broadband speeds. The higher the speed, the better.  

• The term ‘broadband’ is undefined in the Act, but the NTIA is to consult with the FCC 
for definition of this and other undefined terms (including unserved and underserved). 

 
Rapid commencement and completion 
• A preference is to be given for projects that can be started and completed 

expeditiously. The original House version included a specific objective of using at 
least 50 percent of funds for activities that can be initiated within 120 days after 
enactment of the Act, but this provision was eliminated in the conference committee. 

• All grant awards must be made before Sept. 30, 2010, to projects that can be 
completed within two years. BTO grants reportedly will be made on a “use it or lose 
it” basis: if a project is not completed within two years, ongoing funds will not be 
available. 

 
Grant application procedures in development 
• According to a presentation by NTIA personnel on February 17 before a meeting of 

the National Association of Regulatory Utility Commissioners (NARUC), the NTIA 
is currently developing draft guidelines for BTO grant application and awards, to be 
implemented in a rulemaking process. An initial draft may be released within two 
weeks, with final rules and grant procedures expected by April. 

 
State role 
• Sources indicate that the NTIA will seek to rely heavily on input from state-level 

organizations (Governor’s offices, state broadband and economic development 
offices, etc.) in its identification of unserved/underserved areas, and in its ultimate 
allocation of grant funds. States have been encouraged to play an active role in 
coalescing stakeholders and partners. 

• Despite the potentially major state role in advising the NTIA’s allocation of funds, 
grant funds will not be awarded by the states themselves. All BTO grant funds will 
come directly from the federal government. 

 
Application Deadline 

• All grant awards under BTO must be made before September 30, 2010. 
Additional information concerning deadlines and timeframes is likely 
forthcoming in the NTIA guidelines. 

 
Following is the language from the ARRA concerning the RUS funds: 
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RUS – Community Connect Grant Program, Rural Development Broadband Loan Program 
($2.5B) 

 
The ARRA appropriates $2.5 billion to the USDA Rural Utilities Service to be awarded through 
programs that are likely to resemble the existing RUS Community Connect Grant Program and 
the Rural Development Broadband Loan and Loan Guarantee Program, which originally 
appeared as pilot programs in 2001 and 2002. The amount received by RUS under the ARRA 
triples the entire RUS FY2008 budget. The RUS loan program is described above in this section.  

 
Eligible entities 

• Government entities, nonprofits, cooperatives, and incorporated organizations, 
private corporations and limited liability companies are eligible for RUS grant 
and loan programs. Individuals, partnerships, and large phone companies are 
generally not eligible for Community Connect grants. 

• RUS programs have a rural focus: 75 percent of the area to be served “shall be in 
a rural area1 without sufficient access to high-speed broadband service to 
facilitate rural economic development.” 

• Priority is to be given to prior recipients of RUS funds. 
 

Eligible services 
• RUS program funds generally can be used for broadband infrastructure, 

somewhat more broadly defined than for the NTIA BTO program. The 
Community Connect program, for example, can be used to fund some end-user 
equipment, and includes provision for some operating expenses (up to $250,000). 

• The existing Community Connect grant program requires awardees to provide a 
community computing center. It is not clear whether this will remain a 
requirement for programs funded by ARRA. 

• The existing Community Connect grant program does not permit awards for 
service that would duplicate an existing broadband service. The existing RUS 
loan and loan guarantee programs permit more flexibility than the Community 
Connect grant program. 

• The Rural Broadband Access Loan and Loan Guarantee program provides funds 
for the costs of construction, improvement, and acquisition of facilities and 
equipment for broadband service in eligible rural communities.  

• Loan programs include 4% loans (maximum loan amount of $7.5M), and 
treasury-rate loans (no maximum amount). The minimum level for all loans is 
$100,000. Loans are made for the term equal to the expected service life of 
financed facilities. 

• The ARRA does not specify that RUS-funded projects are subject to the FCC’s 
policy statement concerning network nondiscrimination. However, priority is to 
be given to “projects that provide services that will deliver end-users a choice of 
more than one service provider.” 

 
Application procedures 

• The RUS, like the NTIA, apparently is in the process of developing application 
procedures for programs funded by the ARRA. Unlike the NTIA, the RUS is 
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expected to skip a rulemaking proceeding, and proceed directly to publishing a 
“Notice of Funding Availability” (e.g., seeking proposals). This is expected to be 
available within the next two months. 

o A rural area is defined as “any area of the United States not included 
within the boundaries of any incorporated or unincorporated city, village, 
or borough having a population in excess of 20,000 inhabitants.” 7 CFR § 
1739.3. 

• An earlier Senate version of the stimulus bill only allocated $100 million to RUS, 
apparently due to concerns by some that the agency tended to move too slowly 
and that its application processes were too complex. As a result, we expect the 
RUS programs funded by the ARRA to be significantly more streamlined than its 
prior programs. 

• Further information on existing program application guidelines and processes is 
available at http://www.usda.gov/rus/telecom/commconnect.htm (for Community 
Connect grant program) and http://www.usda.gov/rus/telecom/broadband/htm (for 
Rural Broadband Loan programs). 

 
Deadline 

• Unlike the NTIA’s BTO program, the ARRA does not stipulate a hard deadline 
for use of RUS funds. However, timing will be a factor in evaluating grant and 
loan applications, with preference given to those projects that “can commence 
promptly following approval.” 

 
No Broadband-Specific Tax Credits or Incentives 

• While prior versions of the Act included provisions creating substantial tax credits 
and incentives for deployment of high-speed broadband facilities, they were 
eliminated in the conference committee. There are no broadband-specific tax 
credits or tax incentives in the final version of the bill. 

 
Other Key Provision of the Act 
In addition to its terms establishing direct funding for broadband projects, the ARRA also 
includes a few other very important broadband-related provisions: 

 
Network nondiscrimination for grant recipients 

• The ARRA requires grants made under the BTO program to include a contractual 
condition that recipients will adhere to the FCC’s 2005 broadband policy 
statement concerning non-discrimination and interconnection obligations.47 

 
National Broadband Plan 

• The ARRA directs the FCC, within one year, to issue a report containing a 
national broadband plan. 

 
Broadband mapping 

                                                 
47 Ibid. 
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• The ARRA authorizes “up to” $350M – more than ten times the amount included 
in earlier drafts -- for the development and maintenance of a broadband inventory 
map pursuant to the previously-enacted Broadband Data Improvement Act (P.L. 
110-385; 47 U.S.C. § 1301 note). NTIA is to make such a map available within 
two years. 

 
In addition to the ARRA’s provisions that provide direct opportunities for funding of broadband 
projects, the Act includes a vast amount of funding in areas that may produce other opportunities 
for cities: 

 
Transportation Infrastructure Funds: (approx. $46.5B) Highway/rail/transit infrastructure 
improvements may provide fresh opportunities to deploy broadband facilities in rights of 
way. Significant funding for high speed rail and intercity rail projects. Generally 
administered by state Departments of Transportation. 

 
Public Housing Infrastructure: (approx. $12B) Funds to local public housing agencies to 
rehabilitate public housing, and neighborhood stabilization, could provide opportunity to 
address connectivity issues, community computing centers, etc. 

 
Energy Efficient Housing Retrofits: ($0.25B) Competitive grants to upgrade HUD low-
income housing to increase energy efficiency. Broadband could enable smart meters and 
smart homes. 

 
School Construction: ($21B) For renovation, modernization, energy efficiency, and 
technology improvements. Includes $6B for higher education institutions. 

 
Smart Grid Investment Program: ($11B) For R&D and pilot projects to modernize 
electricity grid. 

 
Health Information Technology: ($19B) For widespread adoption and use of 
interoperable health information technology, including e-health records, etc. 

 
Summary of Stimulus Opportunity  

 
It is clear that any municipality wanting stimulus funds must act quickly. Of the most interest to 
Northfield is the broadband grants administered by the NTIA. These grants would supply up to 
80% of the cost of a fiber project assuming the City meets the NTIA criteria. These criteria will 
probably not be issued until at least April. The City would need to fund the rest of the project 
using bonds, loans or some other form of financing. However, with an 80% grant it seems that 
such funds would be relatively easy to get.  

 
 At CCG we will keep ours closely on the NTIA rules as they evolve and are published. As a firm 

we have been applying for years for government grants and loans on behalf of our clients for 
many years, usually successfully.  
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At the beginning of this study we make some specific recommendations about how to deal with 
the potential stimulus funding. 
 
Other Funding Options with Stimulus Funding 
 
If the City was able to get Stimulus funding, the City would still be faced with the need to raise 
the matching funds. However, if the City only needs to raise a small portion of the cost of the 
project there are more options available that probably will not work when funding the whole 
project. Some of these ideas include: 
 

• Equipment Certificates. These are general obligation bonds that can only be used to buy 
equipment. These are easy to get in Minnesota and do not require a referendum. 
However, these certificates would cover more than half of the funding left after a 
Stimulus grant. 

• Bank Loan. CCG has been told that the City could get a bank loan for the amount of 
money needed to go along with the Stimulus grant. Such a loan would be considered a 
revenue bond and would have to follow some of the provisions of revenue bonds. 
However, this kind of financing also does not require a referendum, subject to a legal 
opinion.  

 
D. Time Line for Implementation 
 
 The RFP asked CCG to look at a possible time line for implementing a FTTH project. Obviously 

there are many different possible paths such a project might take and very different time frames 
possible depending upon circumstances 

 
 Following we will discuss one potential time line. In this example, we look at a time line that 

looks at the assumption that the City will partner with a commercial partner in some manner. In 
Attachment III to this report we have prepared a list of major tasks that are required to 
implement a FTTH project. This is a somewhat abbreviated list in that many of the tasks listed 
include many sub-tasks. At CCG we strongly recommend that a City use a Gantt chart process 
when implementing a project of this complexity. A Gantt chart is a document that lists each task 
to be performed in a project. It estimates the time required for each task and assigns the 
responsibility of each task to a specific individual. Most importantly, the tasks in a Gantt chart 
are linked. For example, if a given task cannot be started until some other task is completed, 
these tasks are linked in the Gantt chart so that if the first task finishes early or late the impact 
can be seen on the second task and on the whole time line. We have found that projects that use 
Gantt charts tend to finish on time while projects that don’t rarely finish on time. As you can 
imagine, keeping track of a few thousand tasks and trying to manage the whole process with a 
deadline is exceedingly difficult. A Gantt chart gives the project manger a tool to keep a 
perspective on the overall project.  

 
One can see that the ‘short list’ of tasks in Attachment III to this report contains over 300 tasks. 
During an actual implementation it is not unusual to see a Gantt chart with several thousand 
tasks.  
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CCG has selected some key tasks from this list and would propose the following possible time 
line for implementing FTTH in Northfield. Some of the key steps are at the beginning. 
Obviously the project can’t really start until the City Council decides to proceed. The task of 
finding and negotiating a deal with a partner can be quite unpredictable. To further complicate 
things, any final time line in Minnesota must take the construction season into consideration. For 
example, the whole project can be delayed a year if all of the tasks needed to start network 
construction are not ready by the start of the spring construction season.  
 
This time line also does not suppose any major external delays to the project. Some possible 
delays that are impossible to predict might include such things as: a lawsuit by the incumbent 
such as happened in Monticello; not passing a referendum if needed; delays in obtaining either 
from the Stimulus plan or from the commercial partner.   
 
With those caveats in mind, following is a sample of a time line that might be achieved by this 
process. This only includes some of the major milestone tasks from the longer lists of tasks 
shown in Attachment III.  
 

Possible Time Line for Northfield 
 
 CCG Delivers Feasibility Report    March 2009 

City Council Elects to Proceed with FTTH Project  April 2009 
City Seeks and Finds a Commercial Partner   June 2009 
Negotiate Deal with Partner     July 2009 
Prepare Stimulus Grant Application    August 2009 
Hold Referendum on Voice     November 2009 
Obtain Stimulus Funding     March 2010 
Obtain Other Financing     May 2010 
Hire General Manager      May 2010 
Begin Engineering of Network    June 2010 
RFPs for Construction     August 2010 
Begin Fiber Construction     September 2010 
Issue RFPs for Other Equipment    September 2010 
Choose other vendors      November 2010 
Other Staff Hired      March 2011 
Headend Building Complete     June 2011 
Begin Installing Equipment     June 2011 
Equipment all Installed     August 2011 
System Integration and Testing    September 2011 
First beta Customers      October 2011 
First Retail Customer      December 2011  

       
 Some notes on this time line: 

• Again, this is one of many possibilities. 
• The issue of when to hold a referendum on providing voice is not an easy issue. Many 

issues affect this decision. 
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• This particular time line supposes the City and a partner will seek Stimulus funding. We 
don’t know that the City can get this funding and we also don’t know how long it might 
take for a grant application to be processed. Alternatively the City and the partner could 
seek more traditional funding, which would change the time line. 

• This time line gets fiber network construction started in September 2010. Only a few 
months of construction could be done before winter freeze, but such construction could 
concentrate on placing conduit which would benefit the following year’s construction.  

• This time line assumes some sort of customer pre-sign up program. This would allow the 
construction crews to install fiber drops and ONT boxes for known customers as the fiber 
was installed on each street. This process speeds up the construction process and saves 
costs.  

• This time line leaves sufficient time to order needed electronics for voice, video and data 
services. However, to the extent that the partner is already in these businesses and has 
equipment that can be used for Northfield, then such equipment would not be necessary 
for the project. Already having this equipment would shave time off the time line. For 
example, beta customers could begin sometime in early 2011 as the first neighborhood 
fiber is ready. Such a time line would add customers as new neighborhoods of fiber are 
complete.  

• The system will need a headend building in any case to house the FTTH electronics. 
 
Summary of Time Line 

 
 It is realistic to think that if the City decides to go into the business within a few months after 

delivery of this feasibility study that the first customers in town could be on the system by mid-
summer 2011. It’s even possible if everything goes perfectly that the first customers could be 
served by the end of 2010, although that is a very aggressive assumption and time line. 

 
 We always advise our clients that it is better to take enough time to do things right. Hurrying a 

project of this complexity is bound to result in problems. We know from experience that the 
customer experience of the first customers is vital in any deployment. In towns the size of 
Northfield, word of mouth is extremely important. If the first customers experience a lot of 
problems, then the network is going to have to work very hard to gain back customer trust and to 
get the customers needed for the business to succeed. Thus, doing things right is better than 
doing things fast. 
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Attachment I 

Northfield Survey Results 
 
Total Surveys - 375   
 
Cable TV 
 
1.  Do you currently subscribe to cable TV service?     

    Number Percent 
Yes 302 81%
No 73 19%

 
2.  If yes, who is Cable TV Provider? 

    Number Percent 
Charter 229 76%
Satellite 73 24%
 

3.  How many televisions are used in your home?    
    Number Percent 

0 5 1%
1 48 13%
2 132 35%
3 104 28%
4+ 86 23%

 
4.  How much do you pay for cable TV service each month? 

   Number Percent 
$15 - $29 33 11%
$30 - $49 62 21%
$50 - $69 78 26%
$70 - $89 15 5%
$90+ 16 5%
Bundled  79 26%
Don't know  19 6%
 

5.  Please rate your cable TV provider regarding the following from 1 to 5, where one is ‘extremely dissatisfied’ 
and five is ‘extremely satisfied’ 
 

Amount of time it takes to get problems fixed 
    Number Percent 

1  -  Extremely Dissatisfied 11 3%
2  -  Somewhat Dissatisfied 30 8%
3  -  Neutral 74 20%
4  -  Somewhat Satisfied 85 23%
5  -  Extremely Satisfied 102 27%

 



Northfield FTTP Feasibility Study 
CCG Consulting, LLC. 

Page 103                         

  The value I get compared to the price I pay    
    Number Percent 

1  -  Extremely Dissatisfied 15 4%
2  -  Somewhat Dissatisfied 31 8%
3  -  Neutral 79 21%
4  -  Somewhat Satisfied 104 28%
5  -  Extremely Satisfied 69 18%
don't know  4 1%

 

6.   Is it important to you for the cable TV company to have a local business office in town?   
    Number Percent 

Yes 138 37%
No 225 60%
Maybe 2 1%
No opinion  10 3%

  

7. How important do you feel it is to have a cable TV channel with local programming about local 
schools, local sports events, community organizations, local government and community events? 

    Number Percent 
Very Important 52 14%
Important  138 37%
Not Important  174 46%
No Opinion  11 3%

 
8.  Would you buy Cable TV from the City if you could save you around 15% from your current bill?   

       
    Number Percent 

Yes 276 74%
No 48 13%
Maybe 34 9%
Don't know 8 2%
No answer 9 2%

 

High Speed Internet 

 
9.  If you have access to the Internet at home, what kind of service do you have? 

    Number Percent 
DSL  107 29%
Cable modem  152 41%
High speed 19 5%
Satellite 6 2%
Wireless 4 1%
Dial-up  34 9%
None 53 14%
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10. If you use dial-up Internet access today, have you considered changing to high-speed Internet  
access?            

    Number Percent 
Yes 24 71%
No 10 29%

 

11.  How much do you pay for Internet service each month? 
    Number Percent 

Less than $15 9 3%
$15 - $25   56 17%
$25 - $35  84 26%
$35 - $50   55 17%
$50+   6 2%
bundle   81 25%
Don't know   31 10%
 

12. Please rate your Internet service provider regarding the following from 1 to 5, where one is ‘extremely 
dissatisfied’ and five is ‘extremely satisfied’ 
 

  Amount of time it takes to get problems fixed 
    Number Percent 

1  -  Extremely Dissatisfied 14 4%
2  -  Somewhat Dissatisfied 29 9%
3  -  Neutral 71 22%
4  -  Somewhat Satisfied 89 28%
5  -  Extremely Satisfied 118 37%
 

  Download Speed       
    Number Percent 

1  -  Extremely Dissatisfied 16 5%
2  -  Somewhat Dissatisfied 32 10%
3  -  Neutral 55 17%
4  -  Somewhat Satisfied 95 30%
5  -  Extremely Satisfied 124 38%
 

  Upload Speed        
    Number Percent 

1  -  Extremely Dissatisfied 17 5%
2  -  Somewhat Dissatisfied 33 10%
3  -  Neutral 54 17%
4  -  Somewhat Satisfied 96 30%
5  -  Extremely Satisfied 122 38%
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The value I get compared to the price I pay    
    Number Percent 

1  -  Extremely Dissatisfied 17 5%
2  -  Somewhat Dissatisfied 34 11%
3  -  Neutral 81 25%
4  -  Somewhat Satisfied 131 41%
5  -  Extremely Satisfied 56 17%
Don't know   3 1%
 

13. Would you buy high-speed Internet from the City if it could get much faster upload and download 
speeds in the range of $30 to $35 per month?     

    Number Percent 
Yes 266 71%
No 62 17%
Maybe 36 10%
Don't know  3 1%
No opinion  8 2%

 

Telephone Service 
14.  Who provides your telephone service? 

    Number Percent 
Qwest   258 69%
Charter   100 27%
VoIP   6 2%
Other   10 3%
Don't Know  1 0%

 
15.  How much do you pay for telephone service each month? 

    Number Percent 
$15 - $25   132 35%
$25 - $35   102 27%
$35 - $45   38 10%
$45+   25 7%
Bundle 48 13%
Don't know   30 8%

 
16. Please rate your local telephone provider regarding the following from 1 to 5, where one is ‘extremely 

dissatisfied’ and five is ‘extremely satisfied’ 
 

  Amount of time it takes to get problems fixed 
    Number Percent   

1  -  Extremely Dissatisfied 11 3%
2  -  Somewhat Dissatisfied 13 3%
3  -  Neutral 67 18%
4  -  Somewhat Satisfied 134 36%
5  -  Extremely Satisfied 150 40%



Northfield FTTP Feasibility Study 
CCG Consulting, LLC. 

Page 106                         

 

  The value I get compared to the price I pay  

 

    Number Percent 
1  -  Extremely Dissatisfied 10 3%
2  -  Somewhat Dissatisfied 24 6%
3  -  Neutral 77 21%
4  -  Somewhat Satisfied 156 42%
5  -  Extremely Satisfied 106 28%
Don't know   2 1%

 
17. Would you buy telephone service from the City if they could save you at around 15% per month?   

    Number Percent 
Yes 300 80%
No 26 7%
Maybe 49 13%

 
18. In the next year, do you plan to drop your land line and use only cellular service? 

    Number Percent 
Yes 24 6%
No 330 88%
Maybe 21 6%

 

General Questions 
 
19.  Do you work at home? 

    Number Percent 
Always  9 2%
Occasionally   33 9%
Often   14 4%
Never   319 85%

 
20.  Would having faster Internet speeds change your answer to the last question?  

 
 For the 319 ‘Never’ responses to #19 

    Number Percent 
Yes 6 2%
No 309 97%
Maybe 4 1%

 
 For the 33 ‘Occasionally’ responses to #19 

Yes 5 15%
No 28 85%
Maybe 0 0%
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 For the 14 Often responses to #19 
Yes 8 57%
No 5 36%
Maybe 1 7%

 
21.  Do you think the City should offer cable TV, telephone and data services in town?    

    Number Percent 
Yes 303 81%
No 24 6%
Maybe 30 8%
Don't know 12 3%
No Opinion 6 2%

          
22.    Would you switch your cable, phone and data services to the City if they offered each service at a lower 

price than you pay today?   
    Number Percent 

Yes 294 78%
No 19 5%
Maybe 62 17%

 
23.     Would you be more likely to buy service if the City was to partner with a commercial company to provide 

cable, phone and data services?  
    Number Percent 

For No Responses to #23 
Yes 4 21%
No 9 47%
Maybe 6 32%
 
For Maybe Responses to #23 
Yes 8 13%
No 20 32%
Maybe 34 55%

 
24. How do feel about the possibility of the City constructing a fiber network to go to every home and business in 

town? 
    Number Percent 

Against it   19 5%
For it   309 82%
Maybe for it   13 3%
Not sure  30 8%
No opinion  4 1%

 
25. Please give your perception of the quality of service provided by the following today from 1 to 5, where one is 

‘extremely dissatisfied’ and five is ‘extremely satisfied’ 
    Number Percent 

      Charter       
1  -  Extremely Dissatisfied 27 8%
2  -  Somewhat Dissatisfied 26 8%
3  -  Neutral 95 29%
4  -  Somewhat Satisfied 83 26%
5  -  Extremely Satisfied 92 29%
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      Qwest        
1  -  Extremely Dissatisfied 8 2%
2  -  Somewhat Dissatisfied 30 9%
3  -  Neutral 78 23%
4  -  Somewhat Satisfied 116 34%
5  -  Extremely Satisfied 107 32%
 

      The City        
1  -  Extremely Dissatisfied 6 2%
2  -  Somewhat Dissatisfied 9 2%
3  -  Neutral 74 20%
4  -  Somewhat Satisfied 166 45%
5  -  Extremely Satisfied 117 31%
 

26.   If you could pay your utility bill online through the Internet, would you prefer this method for bill payment?   
    Number Percent 

Yes 228 61%
No 130 35%
Maybe 16 4%
No opinion 1 0%
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Attachment II 

Charter Channel Line-up 
 
 
Channel 
Number Channel Name Tier of Service 

0 TV Guide Interactive Interactive Services 
1 Charter On Demand - Video On Demand 
2 KTCA - PBS Basic 
3 WFTC - MyTV Basic 
4 WCCO - CBS Basic 
5 KSTP - ABC Basic 
6 Local Access Basic 
7 QVC Basic 
8 CSPAN Basic 
9 KMSP - FOX Basic 
10 Educational Access Basic 
11 KARE - NBC Basic 
12 Public Access Basic 
13 WUCW - CW Basic 
14 Charter Media Basic 
15 TV Guide Basic 
16 Government Access Basic 
17 KPXM - ION Basic 
18 KSTC - IND Basic 
19 KTCI - PBS Basic 
20 Home Shopping Network Basic 
21 CSPAN2 Basic 
22 Educational Access Basic 
23 WGN - Basic 
24 Inspirational Network Basic 
25 ESPN Exp Basic 
26 ESPN2 Exp Basic 
27 Women's Entertainment Exp Basic 
28 FOX News Channel Exp Basic 
29 CNN Headline News Exp Basic 
30 CNN Exp Basic 
31 MSNBC Exp Basic 
32 CNBC Exp Basic 
33 The Weather Channel Exp Basic 
34 The Disney Channel Exp Basic 
35 National Geographic Exp Basic 
36 Nickelodeon-East Exp Basic 
37 ABC Family Exp Basic 
38 TV Land Exp Basic 
39 Cartoon Network Exp Basic 
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40 Hallmark Channel Exp Basic 
41 The Learning Channel Exp Basic 
42 WUMN-CA - UNV Exp Basic 
43 BET Exp Basic 
44 VH-1 Exp Basic 
45 MTV Exp Basic 
46 CMT Exp Basic 
47 Lifetime Exp Basic 
48 HGTV/Home and Garden Television Exp Basic 
49 Food Network Exp Basic 
50 MTV2 Exp Basic 
51 Style Exp Basic 
52 E! Exp Basic 
53 Oxygen Exp Basic 
54 Bravo - East Exp Basic 
55 TNT Exp Basic 
56 TBS Exp Basic 
57 USA Exp Basic 
58 Turner Classic Movies Exp Basic 
59 AMC Exp Basic 
60 Spike TV Exp Basic 
61 Fox Sports Net North Exp Basic 
62 Versus Exp Basic 
63 Speed Channel Exp Basic 
64 Golf Channel Exp Basic 
65 Big Ten Network Exp Basic 
66 Comedy Central Exp Basic 
67 TruTV Exp Basic 
68 History Exp Basic 
69 Animal Planet Exp Basic 
70 The Discovery Channel Exp Basic 
71 A&E Exp Basic 
72 Travel Channel Exp Basic 
73 Sci-Fi Exp Basic 
74 fx Exp Basic 
79 GSN (Game Show) Exp Basic (Digital Only) 
80 G4 Exp Basic (Digital Only) 
98 EWTN Basic 
100 Noggin Digital View 
102 Boomerang Digital View Plus 
104 The N Digital View 
106 Nicktoons Network Digital View 
108 Nickelodeon Too-West Digital View 
112 Discovery Kids Digital View Plus 
116 Toon Disney Exp Basic (Digital Only) 
120 BBC America Digital View Plus 
124 Planet Green Digital View Plus 
130 ReelzChannel Digital View 
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130 ReelzChannel Movie View 
136 Do It Yourself Digital View 
137 Fine Living Digital View Plus 
138 RFD-TV Digital View Plus 
178 American Life TV Digital View 
178 American Life TV Faith and Values View 
180 EWTN Faith and Values View 
180 EWTN Digital View 
181 Inspirational Network Faith and Values View 
181 Inspirational Network Digital View 
182 Inspirational Life Faith and Values View 
182 Inspirational Life Digital View Plus 
183 Trinity Broadcasting/TBN Faith and Values View 
183 Trinity Broadcasting/TBN Digital View 
184 The Church Channel (Olympusat) Faith and Values View 
184 The Church Channel (Olympusat) Digital View 
185 JCTV (Olympusat) Faith and Values View 
185 JCTV (Olympusat) Digital View 
186 Smile of a Child (OlympuSat) Faith and Values View 
186 Smile of a Child (OlympuSat) Digital View 
187 Daystar Faith and Values View 
187 Daystar Digital View 
188 FamilyNet (Olympusat) Faith and Values View 
188 FamilyNet (Olympusat) Digital View 
189 3ABN - Faith and Values View 
189 3ABN - Digital View 
190 BYU-TV Faith and Values View 
190 BYU-TV Digital View 
200 Biography Digital View Plus 
202 History Channel International Digital View Plus 
206 Military Channel Digital View Plus 
208 The Science Channel Digital View Plus 
210 Investigation Discovery Digital View Plus 
212 Discovery Health Digital View Plus 
232 Fox Business Network Digital View 
236 CNN International Digital View 
300 Sundance-East Digital View Plus 
302 Lifetime Movie Network Digital View 
303 Hallmark Movie Channel Digital View Plus 
304 Independent Film Channel Digital View Plus 
306 FOX Movie Channel Digital View Plus 
310 Soap Net Exp Basic (Digital Only) 
314 Fuse Digital View Plus 
317 MTV Hits Digital View 
318 MTV Tr3s Digital View 
320 MTV Jams Digital View 
322 VH-1 Classic Digital View 
324 VH-1 Soul Digital View 
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326 CMT Pure Country Digital View 
327 mtvU Digital View 
328 BET J Digital View 
329 Gospel Music Channel Faith and Values View 
329 Gospel Music Channel Digital View Plus 
391 NBC WeatherPlus Basic (Digital Only) 
393 KTCA-DT3 - PBS (Create) Basic (Digital Only) 
395 KSTP-DT2 - ABC Weather Basic (Digital Only) 
396 KTCA-DT4 - PBS (MN) Basic (Digital Only) 
400 ESPNews Sports View 
401 ESPN Classic Sports View 
402 ESPN U Sports View 
403 MLB Network Exp Basic (Digital Only) 
405 NHL Network Sports View 
406 The Tennis Channel Sports View 
407 World Fishing Network Sports View 
408 Fuel TV Digital View 
408 Fuel TV Sports View 
409 Fit TV Sports View 
410 Outdoor Channel Sports View 
411 The Sportsman Channel Sports View 
412 CBS College Sports Network Sports View 
414 Fox College Sports - Atlantic Sports View 
416 Fox College Sports - Central Sports View 
418 Fox College Sports - Pacific Sports View 
420 Fox Soccer Channel Sports View 
500 HBO-East Digital Premium 
502 HBO-West Digital Premium 
505 HBO 2-East Digital Premium 
510 HBO Signature-East Digital Premium 
515 HBO Family-East Digital Premium 
520 HBO Zone-East Digital Premium 
525 HBO Comedy-East Digital Premium 
530 HBO Latino-East Digital Premium 
550 Cinemax-East Digital Premium 
552 Cinemax-West Digital Premium 
555 More Max-East Digital Premium 
560 Action Max-East Digital Premium 
565 Thriller Max-East Digital Premium 
600 Showtime-East Big Movie Tier 
605 Showtime Too-East Big Movie Tier 
610 Showtime Showcase-East Big Movie Tier 
615 Showtime Extreme-East Big Movie Tier 
620 Showtime Beyond-East Big Movie Tier 
650 The Movie Channel-East Big Movie Tier 
655 TMC Xtra-East Big Movie Tier 
657 FLIX-E Big Movie Tier 
657 FLIX-E Exp Basic (Digital Only) 
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658 LOGO Big Movie Tier 
700 Starz-East Digital Premium 
702 Starz Cinema-East Digital Premium 
704 Starz in Black-East Digital Premium 
706 Starz Kids and Family-East Digital Premium 
750 Encore-East Digital Premium 
752 Encore Love-East Digital Premium 
754 Encore Action-East Digital Premium 
756 Encore Mystery-East Digital Premium 
758 Encore Drama-East Digital Premium 
760 Encore Westerns-East Digital Premium 
762 HGTV HD Exp Basic (HD Only) 
763 Food Network HD Exp Basic (HD Only) 
764 The Learning Channel HD Exp Basic (HD Only) 
765 Animal Planet HD Exp Basic (HD Only) 
766 National Geographic HD Exp Basic (HD Only) 
767 TBS HD Exp Basic (HD Only) 
768 Big Ten Network HD Exp Basic (HD Only) 
769 Smithsonian HD HD Ultra View 
770 HDNet HD Ultra View 
771 HDNet Movies HD Ultra View 
772 Golf HD Exp Basic (HD Only) 
773 ESPN HD Exp Basic (HD Only) 
774 ESPN2 HD Exp Basic (HD Only) 
775 HD Theater HD Ultra View 
776 Cinemax HDTV-East HD Premium 
777 HBO HDTV-East HD Premium 
778 Showtime HDTV-East HD Premium 
779 Starz HDTV-East HD Premium 
781 KARE-DT - NBC Basic (HD Only) 
782 KTCA-DT - PBS Basic (HD Only) 
784 WCCO-DT - CBS Basic (HD Only) 
785 KSTP-DT - ABC Basic (HD Only) 
789 KMSP-DT - FOX Basic (HD Only) 
790 The Movie Channel HDTV-East HD Premium 
791 Discovery HD Exp Basic (HD Only) 
792 Fox Sports Net North - HD Exp Basic (HD Only) 
793 Universal HD HD Ultra View 
794 Palladia HD Ultra View 
795 A&E HD Exp Basic (HD Only) 
796 History Channel HD Exp Basic (HD Only) 
797 TNT - HD Exp Basic (HD Only) 
798 The Weather Channel HD Exp Basic (HD Only) 
799 HDPPV HD PPV 
800 iN DEMAND Previews-PPV Digital PPV 
801 iN DEMAND 1-Events Digital PPV 
802 iN DEMAND 2-Events Digital PPV 
803 iN DEMAND 3-Events Digital PPV 
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804 iN DEMAND 4-Movies Digital PPV 
805 iN DEMAND 5-Movies Digital PPV 
806 iN DEMAND 6-Movies Digital PPV 
807 iN DEMAND 7-Movies Digital PPV 
865 NHL Center Ice/MLB Extra Innings Digital PPV 
866 NHL Center Ice/MLB Extra Innings Digital PPV 
867 NHL Center Ice/MLB Extra Innings Digital PPV 
868 NHL Center Ice/MLB Extra Innings Digital PPV 
869 NHL Center Ice/MLB Extra Innings Digital PPV 
870 NHL Center Ice/MLB Extra Innings Digital PPV 
871 NHL Center Ice/MLB Extra Innings Digital PPV 
872 NHL Center Ice/MLB Extra Innings Digital PPV 
873 NHL Center Ice/MLB Extra Innings Digital PPV 
874 NHL Center Ice/MLB Extra Innings Digital PPV 
875 NHL Center Ice/MLB Extra Innings Digital PPV 
876 NHL Center Ice/MLB Extra Innings Digital PPV 
877 NHL Center Ice/MLB Extra Innings Digital PPV 
878 NHL Center Ice/MLB Extra Innings Digital PPV 
889 Autos On Demand Video On Demand 
891 Playboy Digital Adult - PPV 
891 Playboy Digital Adult - Premium 
892 Real Digital Adult - PPV 
893 Fresh! Digital Adult - PPV 
894 Spice:Xcess Digital Adult - PPV 
895 Juicy Digital Adult - PPV 
901 MC - Sound of the Seasons Music Audio (Digital Converter) 
902 MC - Today's Country Music Audio (Digital Converter) 
903 MC - Classic Country Music Audio (Digital Converter) 
904 MC - Bluegrass Music Audio (Digital Converter) 
905 MC - Hip-Hop and R&B Music Audio (Digital Converter) 
906 MC - Classic R&B Music Audio (Digital Converter) 
907 MC - R&B & Soul Music Audio (Digital Converter) 
908 MC - R & B Hits Music Audio (Digital Converter) 
909 MC - Rap Music Audio (Digital Converter) 
910 MC - Metal Music Audio (Digital Converter) 
911 MC - Rock Music Audio (Digital Converter) 
912 MC - Arena Rock Music Audio (Digital Converter) 
913 MC - Classic Rock Music Audio (Digital Converter) 
914 MC - Adult Alternative Music Audio (Digital Converter) 
915 MC - Alternative Music Audio (Digital Converter) 
916 MC - Retro-active Music Audio (Digital Converter) 
917 MC - Electronica Music Audio (Digital Converter) 
918 MC - Dance Music Audio (Digital Converter) 
919 MC - Lite Hits Music Audio (Digital Converter) 
920 MC - Adult Top 40 Music Audio (Digital Converter) 
921 MC - Hit List Music Audio (Digital Converter) 
922 MC - Kidz Only! Music Audio (Digital Converter) 
923 MC - Party Favorites Music Audio (Digital Converter) 
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924 MC - Showcase Music Audio (Digital Converter) 
926 MC - 80s Music Audio (Digital Converter) 
927 MC - 70s Music Audio (Digital Converter) 
928 MC - Solid Gold Oldies Music Audio (Digital Converter) 
929 MC - Smooth Jazz Music Audio (Digital Converter) 
930 MC - Jazz Music Audio (Digital Converter) 
931 MC - Blues Music Audio (Digital Converter) 
932 MC - Reggae Music Audio (Digital Converter) 
933 MC - Soundscapes Music Audio (Digital Converter) 
934 MC - Easy Listening Music Audio (Digital Converter) 
935 MC - Big Band & Swing Music Audio (Digital Converter) 
936 MC - Singers & Standards Music Audio (Digital Converter) 
937 MC - Show Tunes Music Audio (Digital Converter) 
938 MC - Contemporary Christian Music Audio (Digital Converter) 
939 MC - Gospel Music Audio (Digital Converter) 
940 MC - Classical Masterpieces Music Audio (Digital Converter) 
941 MC - Light Classical Music Audio (Digital Converter) 
942 MC - Pop Latino Music Audio (Digital Converter) 
943 MC - Musica Urbana Music Audio (Digital Converter) 
944 MC - Salsa Merengue Music Audio (Digital Converter) 
945 MC - Mexicana Music Audio (Digital Converter) 
971 Shop NBC Basic (Digital Only) 
999 Starz On Demand Video On Demand 
999 Cinemax On Demand Video On Demand 
999 Kids Unlimited On Demand Video On Demand 
999 Adult On Demand Video On Demand 
999 Charter On Demand - Video On Demand 
999 HBO On Demand Video On Demand 
999 Showtime On Demand Video On Demand 
999 i Want More On Demand Video On Demand 
999 TV Guide SPOT On Demand Video On Demand 
999 concert.tv On Demand Video On Demand 
999 ResearchChannel On Demand Video On Demand 
999 Havoc On Demand Video On Demand 
999 Discovery On Demand Video On Demand 
999 Inspiration On Demand Video On Demand 
999 Anime On Demand Video On Demand 
999 Karaoke On Demand Video On Demand 
999 WWE On Demand Video On Demand 
999 Howard TV On Demand Video On Demand 
999 Too Much For TV On Demand Video On Demand 
999 Here! On Demand Video On Demand 
999 Versus On Demand Video On Demand 
999 Disney Family Movies On Demand Video On Demand 
999 Playboy Premium On Demand Video On Demand 
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Attachment III – Tasks Required for FTTH Implementation 
 
CCG Feasibility Report Delivered 
City Chooses to Proceed 

Staff Recommendations 
Discussion with Potential Partners 
Select Partner 
Council Vote 
Sets Referendum for Voice 

Negotiations with Partner 
Negotiate Partnership Agreement 
Agreements on Financing 

To use NTIA Grants 
To use Partner Financing 
To use Equipment Certificates 

Financing 
Prepare Grant Application 
Partner Seeks Financing for Matching Fund 
City Prepares to sell Equipment Certificates  
Grant Application Accepted 
All Funds Available 

Organizational Readiness 
Create New Company 
Create Org Chart 
Create Budget 
Create Logo 

Human Resources Readiness 
Complete Job Descriptions 
Determine salaries 
Determine Benefits 
Advertise for jobs as Needed 
Interview and Hire Employees 

Procurement Readiness 
Equipment to Buy 

Vehicles 
Computers 
Furniture 
Office Equipment 
Test Equipment 
Software 

Provide Specs 
Competitive Purchasing 

Contract Readiness  
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Interconnection Agreement 
Get Qwest Account Rep 
Execute New Interconnection Agreement 
File Interconnection Agreement with PUC 

Pole/Conduit Agreement  
Cable Franchise Agreement 
FCC Cable Registration 

Create Registration Filing 
Create Exhibits for Filing 
File with FCC 
Receive FCC ID Number 

NPAC Agreement  
Operator Services/Directory Assistance 
Long Distance Agreement 
SS7/LIDB/CNAM Agreements 
RAO/CMDS Hosting 
Internet Transport Agreement 
Terminating Traffic Agreement 

Headend Building 
Determine location 
Buy, Build or lease space 
Hire Architect 
Design Building 

Determine Power Requirements 
Determine Grounding 
Determine parking 
Determine Office Space Needs 
Determine Warehousing Needs 

Determine Interference for Dishes 
Issue RFP for Contractor 
Choose Contractor 
Prepare Building Site 

Site Work-Clearing, Earthwork, Drainage 
Concrete Work (Foundation) 
Mechanical (Waste Water Connection-
Plumbing) 
Electrical (Commercial Power) 
Off Air Tower 
Fiber Entrance  
Roads 
Security 
Parking 
Trees and Shrubs 
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Build Building 
Inspections 

Cable Programming Readiness 
Become NCTC Member 
Determine Programming/Channel Requirements 
Negotiate Local Retransmission Agreements 
Negotiate Agreements for non-Coop Networks 
Negotiate all Programming Contracts 

Industry Code Administration Readiness 
Select AOCN 
Obtain OCN(s) 
Obtain ICSC 
Obtain ACNA/IAC 
Obtain ECC 
Obtain Non-host RAO 
Obtain Switch and POI CLLIs 
Establish CLLI's in CLONES 
Establish CLLI in BIRRDS 
File Initial NRUF 
Request NXX Code to Establish LRN for Switch 
NXX Codes Established in BIRRDS 
LRN Establish in BIRRDS 
Determine Number Assignment Policy 

Tariff Readiness 
Create Local Tariff 
Create State Toll Tariff 
Create State Access Tariff 
Create International Tariff 
Create Interstate Access Tariff 
Create Interstate Toll Tariff 

Business Office Readiness 
Determine Location 
Build, Buy or Lease space 
Secure Space 
Evaluate Phone System 
Remodel Space as needed 
Walk In Center-Payments, Sales, Equipment 
Plan Customer Experience and Sales Optimization 
Location Plan-Central, Multiple, Kiosks 

Settlement Readiness 
Identify Annual Regulatory Fees 

At MN PUC 
At FCC 
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Establish Qwest Reporting  
USF Settlement Process 

Accounting Readiness 
Establish Chart of Accounts 
Bond Accounting 
Establish Revenue Accounting Procedures 
Define Managements Report Requirements 
Create Management Reports 
Asset Accounting 
Hire Auditor 

Technical Workforce Readiness 
Establish Job Descriptions 
Advertise for Jobs 
Hire Supervisors 
Hire Internal Technicians 
Hire Installers 
Hire Help Desk technicians 
Training 

Voice Switch Readiness 
RFP for Switch Vendor 
Choose vendor 
Interconnection Agreement 
SS7 Trunks 
Trunks to Qwest 
Collocation at Qwest? 
Local Interconnection Trunks 
911 Trunks 
Long Distance Trunks 
Establish Relationship with NENA 
Establish 911 Relationship with Local PSAPs 
Determine Address Validation Process 
MSAG Validation 
Integrate switch into OSS software 
Call Testing Plan 
Integrate Long Distance 

CATV Head End Readiness 
Interference Testing 
Determine IPTV or  Broadcast  
Determine Channel Lineup 
RFP to choose headend equipment 
Choose Vendor 
Choose Satellite Dish 
Choose Settop Boxes 
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Choose Middleware if needed 
Choose VOD Provider 
Choose Channel Program Guide provider 
Order Equipment 
Install Equipment 
Install Satellite Dishes 

FTTH Equipment Readiness 
Active or Passive Network? 
Establish Specs 
Issue RFP for Equipment vendor 
Choose FTTH Vendor 
Order Equipment 
Install Equipment 
Test Equipment 

Data Equipment Readiness 
Will Company Be Own ISP? 
If Not, Find ISP Partner 
If yes, Prepare to be ISP 

Assigning Email Addresses 
Creating VPNs 
Assigning IP Addresses 
Virus Checking 
Network Security Procedures 

Write RFP for data Routers and Switches 
Order Equipment 
Install Equipment 
Use Share Ware ISP Software? 
Create Customer terms of Service 
Determine Customer Data Usage Policies 

Network Security Readiness 
Evaluate EDI Requirements 
Evaluate HIPAA Requirements 
Evaluate Other Security Requirements 
Implement Security Plan 
Disaster Recovery Plan 
Create Emergency Operations Manual 

Long Distance Readiness 
Obtain CIC Code 
Order Connection to Vendor 
Provide Tax Exempt Certificate to Qwest 
Prepare Billing System 
Implement Long Distance 

Customer Service Readiness 
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Establish CSR Responsibilities 
Hire Customer Service Supervisor 
Hire Customer Service Reps 
Establish Pre-Order Procedures 
Coordinate with Sales 
Establish Hand Off Process 
Determine and Document Work Flow 
Test Internal Process 
Establish Order Activities 
Test Internal Process 
Establish Trouble/Maintenance Activities 
Determine White Page Directory Procedures 
Determine Customer Verification Processes 
Establish Number Porting Processes 

Select SMS Interface 
Complete Testing with NPAC 

Installation and Repair Activities 
Establish Toll Free Number 
Trouble Call Handling 
After Hours Service 
Credit and Collections Activities 
Fraud 
Drop Box Locations 
Long Distance PIC Activities 
Equal Access Notification to Carriers 
Learn Tariff Requirements 
Deposits 
Credit Checks 
Delinquent Customer Handling 
Disconnection Policies 
Partial Payment Policies 
Reconnection Policies 
BNA Authorization 
Customer Privacy Policy 
Red-Flag Policy and Manual 

Sales and Marketing Readiness 
Determine marketing budget 
Determine residential marketing plan 
Determine business sales plan 
Establish pay and commission structure 
Hire salespeople 
Establish external marketing partner 
Prepare marketing literature 



Northfield FTTP Feasibility Study 
CCG Consulting, LLC. 

Page 122                         

Build Fiber Network 
RFP for Network Engineers 
Hire Network Engineers 

System Walk-Out 
Engineer System 
Determine Construction Units 

Make Ready needed for Poles? 
Contact pole owner 
Establish process 

Issue RFP for Construction Company 
Hire Construction Company 
Determine Warehousing of Materials 
Order Fiber 
Order Construction Materials 
Obtain Rights-of-Way 
Establish Process for Locating Existing Utilities 
Determine Process for Inspection 
Obtain Needed Permits 
Construct Network 
Build Huts as Needed 
Test Network 

Customer Site Readiness 
Determine Installation Procedures 
Hire External Installers as Needed 
Train Installers 
Obtain Fiber Drops 
Determine How to Power ONTs 
Order ONTs 
Obtain Minor Materials 
Use Spliced or Connectorized Drops? 
Customer Training material 
Processes for Building Buried Drops 
Processes For Aerial Drops 
Safety Training 
Install First Customer Drop 

Billing Readiness 
Prepare OSS-BSS RFP 
Choose OSS Vendor 
Purchase OSS System 
Determine Products & Prices 
Determine Data Speeds 
Determine Customer Payment options 

Checks 
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Live payments 
Cash 
Credit Cards 
Bank Drafts 
Payments Taken in Banks and Grocery 
Stores 

Determine Bill Format 
Determine CABs Billing Processes 
Determine Billing Cycles 
Determine Delinquency Rules 
Implement OSS 
Test Billing 

System Integration 
Obtain Off-Air Signals 
Obtain Satellite Programming 
Implement Internet Backbone Connection 
FAA Permits 
Test Voice, Video and Data with ONTs 
Test Middleware 
Test Provisioning Software 
Test OSS Integration 
Test Network Security 
Test Voice Products 
Test Data Products 
Test Video Products 

Customer Launch 
Select Beta Customers 
Install Beta Customers 
Beta Test 
Ready for Normal Customers 
Begin marketing 
Install First Customer 

 


