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Abstract 
Local governments are taking a more active role in ensuring their communities 

have reliable, abundant and affordable broadband services for their citizens.  This 
report discusses the findings, survey results, capital costs and financial models and 

approaches for the Iron Range Communities to consider. 
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About this Report 
The following report is a roadmap for improving broadband services within Iron Range 
Communities.  This report is divided into two primary sections with an Appendix. 

 
 
Section 1 of this report provides an introduction and background on Iron Range Communities’ 
broadband study.  This section provides answers to many of the “why” questions.  It addresses 
why having abundant and affordable broadband services is important, why local governments 
are investigating building broadband infrastructure for their communities, and what Iron 
Range citizens are saying regarding their current services.  This section also details the current 
assessment and findings regarding what existing services and infrastructure are available 
today.  The current assessment provides information regarding identified gaps in availability of 
broadband service and what the incumbent providers, Mediacom and Century Link are offering 
within the study area. 
 
Section 2 of this report describes “what” to consider.  This section discusses what strategies and 
capital cost investment may be required to upgrade the existing infrastructure to support 
Gigabit broadband strategy or connecting homes and businesses with fiber, the estimated 
capital costs for doing so and what other local governments have done or are considering doing 
for implementation of a Gigabit broadband strategy.   
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This section will address grant and loan programs, funding and financing options for 
consideration, as well as potential partnerships that may be developed to reduce or share in the 
capital costs.   
 
There is an Appendix provided that discusses the various broadband technologies and why 
upload speeds are just as important as download speeds. 
 

Section 1 – Introduction and Why this is 
Important 
 

Background Information 
The Iron Range communities of Chisholm/Balkan Township, Hibbing, Mt. Iron/Buhl, and 
Cherry Township have hired NEO Connect to provide strategic planning for facilitation of 
better broadband services for the communities within the study area.   
 
Many activities have been underway in developing this plan.  A current assessment was 
completed that mapped areas where there is little to no connectivity available.  Surveys and 
petitions were provided for citizens to provide input into this process.  Meetings with the local 
service providers were conducted to better understand potential partnerships.   
 
Preliminary design and engineering and capital costs were developed to understand the 
financial implications of building infrastructure and financial models were developed to 
understand the feasibility of implementation.   
 
In addition to the above set of tasks, NEO’s scope of work included providing models for 
public-private partnerships and best practices regarding what other local governments are 
doing or have done to improve broadband services. 
 

Why is this Important and Why are Local Governments Involved? 
 
Having access to very high-speed broadband and Internet services has become one of the most 
critical components for education, government services, economic development, healthcare, 
utility operations, first responders and business operations.  The demand for more bandwidth 
continues to grow.  By 2021, there will be over 30 billion devices connected by the Internet of 
Things (IoT).  Each person will have over 13 connected devices on average, including their cell 
phones, tablets, clothing, and their cars.  The global Internet traffic continues to explode.  In 
1992, global Internet traffic per day was 100 Gigabits.  In 2016, the global Internet traffic per 
second was 26,600 Gigabits.  It is projected that global Internet use will continue to expand 
dramatically. 
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Internet, data and cellular growth 
will continue to double in 
bandwidth every one to two 
years.  Although some of the 
existing Internet Service Providers 
(ISP) have invested in their 
networks to keep up with 
demand, the majority of networks 
built by cable and phone 
companies are maxed out.  As the 
Internet drives all things 
regarding economic development 
and vitality, simply put, 
connectivity is essential. 
 
Coupled with the ever-growing 

importance of the Internet, the convergence of new smart city applications, traffic management 
needs, the growth of and application for small cellular site installation and the soon-coming 
implementation of self-driving vehicles, local governments are seeking strategies to facilitate 
and coordinate investment.  
 
Recently, the FCC overturned Net Neutrality rules that govern the availability and access to 
content and bandwidth.  These rules prevented ISP’s from blocking certain types of content or 
placing specific websites or applications in preferential “fast lanes.” The FCC’s overturning 
these rules could help the large or incumbent providers stifle the ability of smaller internet 
companies to compete.  Some critics of FCC’s decision worry that the large ISPs will begin 
prioritizing certain websites, applications, content and services over others, either by charging 
customers to access that content or charging Internet companies to access customers. Internet 
websites could be “packaged” or “channelized” similar to the way cable companies provide a 
roster of channels and programming. 
 
Many local governments are implementing locally-run Internet services as a way of ensuring 
their citizens and businesses are not impacted by the overturning of Net Neutrality rules.  These 
local governments are stating that the Internet would remain open and equitable, serving as a 
countermeasure to corporations potentially taking over the Internet.   
 
Another reason why local governments invest in broadband infrastructure is to address the 
availability of advanced broadband services throughout the entire city or town boundary or in 
the case with the Iron Range Communities study – the entire school district boundary.  In many 
instances, the incumbent cable and phone companies have invested in some part of the 
municipality, but much of the community does not have adequate services.  Local governments 

1992 100 GB per DAY
1997 100 GB per HOUR
2002 100 GB per SECOND
2007 2,000 GB per SECOND
2016 26,600 GB per SECOND
2021 105,800 GB per SECOND

Global Internet Traffic
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invest to ensure that all citizens and businesses have access to advanced broadband services at 
affordable prices and that no one is left out of participating in the digital economy. 
 
Considerations that impact a local government’s broadband strategy and involvement include 
the level or amount of municipal investment, examination of models and approaches 
implemented by other communities, exploration of how networks are typically implemented, 
constructed and operated, as well as exploration of public-private partnership models that are 
emerging in the industry and possible financing strategies for implementation. 
 

Iron Range Communities’ Broadband Survey Results 
During August – October 2017, the Iron Range Communities, along with this study, conducted 
surveys to gather information and citizen input regarding current broadband services in the 
study area.  The surveys were posted on various township websites, on social media and were 
distributed randomly to citizens. 
 
The surveys gathered met the requirements for a statistically-valid and random survey process 
with a confidence level of 97%.  Over 817 surveys were received with 510 people signing a 
petition supporting the effort to seek grant funds to further broadband implementation within 
the area. 
 

 
 
Survey participants were asked questions concerning service levels, technology, and user 
experience.  
 

Entity Population +- 5% +- 10%
Number of 
housing units +- 5% +- 10%

Cherry Township 865 266 87 379 191 77
Hibbing School District 17503 376 96 7799 366 95
Chisholm School District 5605 360 94 2568 334 93
Mountain Iron-Buhl School District 4588 355 94 2054 324 92

Total 1357 371 Total 1215 357

Number of surveys needed to obtain a 95% Confidence Level 

Margin of Error Margin of Error
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Although the survey is a randomized sample, the survey results of 817 responses strongly 
suggest the following: 
 

• Reliability is the most important factor for users, followed by speed/availability and then 
price. 

• Telecommuting – Thirty-nine percent (39%) of the residential respondents have at least 
one person working from home.  Thirty-six percent (36%) said they would work from 
home, but the current internet speeds are too slow to allow work to be done. 

• Nearly 20% of households have a home-based business. 11.45% plan to start a home-
based business in the next 2 years. 

• Most of the respondents (51%) rate their internet speed as slow or very slow. Only 18% 
say their speed is good or excellent. 

• Pricing for Internet services varies for residential subscribers with 40% of respondents 
paying $56 - $100/month, and 21.74% paying more than $100/month. 

• The majority (64.48%) would sign a petition to support an effort to bring state of the art, 
fiber optic Internet.  
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Although nearly twenty-seven (26.73%) of the respondents indicate that they would pay $90 per 
month for 1,000 Mbps or Gigabit speeds, almost half (48.85%) would like 1,000 Mbps of service, 
but $90 is too expensive.  This information helps inform the financial model and discussions 
with potential public providers regarding partnerships.  A better price point for 1,000 Mbps or 
Gigabit service may be in the $75 - $80 price range. 

 
One of the primary study areas in the survey explored the respondents’ thoughts regarding the 
role of government in solving broadband issues.  The greatest number of respondents in the 
residential survey support either having the local government step in or to have the local 
government work with the private sector to provide adequate service.   
 
Respondents were asked if they would support a ballot initiative to raise taxes up to $300 per 
household per year to help pay for a state of art, fiber optic Internet system.  Choices were Yes, 
No and “I’m not sure yet, I need more information”.   Most respondents chose the last option – 
not sure, need more information. 
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Current Assessment, Existing Services and Gaps 
Although the survey results provide a good summary of the current providers in the market, a 
number of entities collect and map broadband availability by state in the U.S.   
 
The FCC collects information from facilities-based Internet providers – providers that own their 
own network facilities. Facilities-based providers include telephone companies, cable system 
operators, wireless, satellite service providers and other facilities-based providers of advanced 
telecommunications capability. All facilities-based providers are required to file data with the 
FCC twice a year (Form 477) regarding where they offer Internet access service at speeds 
exceeding 200 kbps in at least one direction.1   
 
Additionally, the National Telecommunications and Information Administration (NTIA), 
through the Broadband USA Mapping Tool, collects broadband datasets to be included in 
NTIA’s National Broadband Map. This effort was started in 2009 and was kept updated 
through June 30, 2014 and is no longer being updated.  The Federal Communications 
Commission (FCC) sought funding for Fiscal Year 2016 to continue to maintain and update the 
National Broadband Map, but this request was not granted.   
 
BroadbandNow is a website that summarizes datasets provided by NTIA, the FCC and other 
sources regarding broadband availability, speeds, government spending and pricing 
information.   
 
The MN Office of Broadband Development (OBD) which currently operates under the 
Department of Employment and Economic Development (DEED) provided administration of 
MN Border to Border Grant Program. In addition to oversight of the grant administration, 
DEED provides service area maps showing where services are currently provided and areas 
where broadband services are lacking and reports to the legislative and executive branches of 
recommendations for improving broadband services.   
 
Although wireline services (Mediacom cable and CenturyLink DSL) are available in the more 
densely populated core areas of the townships, outside of the downtown core lacks sufficient 
broadband services.  Many of the rural areas in the study area rely heavily on fixed wireless and 
satellite broadband services. The wireless providers (HughesNet and ViaSat) do not deliver 
even the FCC defined, minimum broadband speeds of 25 Mbps download and 3 Mbps upload 
speeds, according to the National Broadband Map. Moreover, reliability is the larger issue for 
most wireless and satellite subscribers, as these technologies are heavily impacted by geography 
and/or weather issues throughout the study area.   

Satellite broadband services pricing for 25 Mbps/3 Mbps packages start around $65.00/month 
and include a 10 Gb data allowance. Additional data allowance plans, and overage charges can 

                                                      
1 FCC mapping data on Form 477 is reported on a census-block basis rather than based upon whether or not service is available at 
a particular home, business or other location within the census-block. 
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quickly add costs that become prohibitive for the average household with children, or 
homeworker(s). 

Broadband Mapping, Served and Unserved Areas. 
The MN Employment and Economic Development Office of Broadband Development defines 
“served” as having access to 25 Mbps in download speeds and 3 Mbps in upload speeds, 
matching the FCC’s definition of broadband.  This is a very low bar.  A Fiber to the Premise 
network design is capable of delivering 1000 Mbps in download and 1000 Mbps in upload 
speeds.  

According to the data provided by the MN DEED Office, in St. Louis County, only 5.87% of the 
84,783 households have access to 1,000 Mbps or Gigabit services.  These households are most 
likely within the Duluth area.  82.33% of the County has access to 25/3 Mbps and 38.4% have 
access to 100/20 Mbps. 

Below is and overview map of unserved areas of the study area according to the MN DEED 
office.  A substantial portion of the study area is unserved (pink areas).  Following this are more 
detailed maps of each township. 
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These maps show that broadband service is available within the core areas of the townships, but 
outside of the downtown core, broadband services are lacking. 

Iron Range Communities’ Economic Need 
Many of the grant applications for broadband coverage require information regarding the 
economic need of the study area.  NEO’s team gathered economic statistics for the study area in 
preparation of the MN Border to Border Grant Program. 
 
In recent years Northeast Minnesota’s, Iron Range Communities have struggled with a variety 
of economic hardships including population loss, high unemployment, poverty rates above that 
of the state average, and household incomes weaker than state and national levels. And as with 
the rest of the State of Minnesota, urban and rural communities are seeing an ever-increasing 
demand for Free and Reduced Lunch subsidies. The economic health and viability of the region 
depends on the ability to revitalize the existing workforce and industries, and in attracting 
skilled talent and cultivating new ventures. In today’s world, all of these depend in large part 
on the availability and affordability of advanced telecommunication services. Investment in 
next-generation, broadband technology is proven to have a significant positive impact on 
workplace opportunities and employment rates, and equally on poverty and income rates.   
 
 Population 
 
Since 2001, Minnesota has lost more people to other U.S. states than it has gained. Recent 
estimates put domestic net losses at approximately 7,000 to 12,000 people per year. Consider 
also that over the next 15 years, Minnesota will see more people moving out of the workforce 
and into retirement than in the last six decades combined.2 These losses are definitely being felt 
in the Iron Range Communities, where adequate population growth is an important topic of 
discussion. Balkan and Cherry Townships, the City of Hibbing, and St. Louis County as a 
whole, have all suffered net population losses since 2010. Hibbing in particular has seen a 1.6 
percent decrease in its number of citizens. Compare these losses with growth in the seven 
fastest growing counties of Minnesota, where population increases were between 6.3 and 10.5 
percent, or even with the more sustainable statewide average of 4.1 percent.  
 
Although many communities in the Iron Range would argue against growth levels this high, 
few people would argue with the need to stem current losses. And furthermore, most would be 
in agreement concerning the need to create the working economy that supports, and revitalizes, 
the vibrant communities that so many have spent their lives building. And many community 
leaders have grave concerns over less visible outcomes as well. The so-called rural brain drain, 
or loss of the areas educated youth, is expected to continue in the region as opportunities lag, 
and economic inequality between rural and urban residents grows.  
                                                      
2 Minnesota on the Move - https://mn.gov/admin/assets/mn-on-the-move-migration-report-msdc-
jan2015_tcm36-219517.pdf 
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 Unemployment  
 
Since the first quarter of 2015, unemployment rates in Northeast Minnesota have been higher 
than in any other of Minnesota’s six planning areas, according to the Office of the Minnesota 
Secretary of State.3 Downturns in the mining industry and agriculture have had an enormous 
impact on employment levels and workforce readiness throughout the Iron Range 
Communities. Although the importance of these industries in the local economy cannot be 
overstated, many communities recognize the importance of creating and attracting new 
businesses.  
 
At first glance, unemployment rates in the Iron Range Region may not seem particularly high. 
Only the communities of Chisholm (6.8%) and Buhl (8.9%) have higher overall rates than 
Minnesota as a whole. However, a deeper dive into the numbers reveals a much more difficult 
reality. Unemployment for the 20-24 years age group is significantly higher in the Iron Range 
Communities, than the Minnesota Statewide rate of 9.2 percent. Balkan Township is the highest, 
with a staggering 37.5%, followed by Hibbing and Chisholm at 13.6 and 12 percent respectively. 
Furthermore, the Cities of Chisholm and Buhl have unemployment rates three times that of the 
state average for the age group 35-44. For these two younger demographics then, an age group 
that would traditionally be raising families and driving the economy, they have effectively been 
sidelined from participating in their communities.    
 
According to the Northeast Minnesota Economic and Business Conditions Report for the First 
Quarter 2017, the ratio of job vacancies remains elevated in Northeast Minnesota, with 64.64 job 
vacancies per 100 unemployed. This shortage of qualified workers continues to plague the 
region, and among other things, is a strong indicator of region-wide skills gaps. As of March 
2017, the Northeast Minnesota labor force contracted by 1.4 percent over the previous year.4  
Unemployment in rural Minnesota is a function of both a weakened economy and an 
inadequate workforce. Both concerns need to be addressed. And investment in next-generation 
broadband technology does just that, providing a starting point and proven strategy to create a 
framework for sustainable, long term economic growth.   
 
Moreover, the critical nature of diversifying the economy takes on an increased clarity in light 
of recent changes in America’s industrial workforce. Many industrial jobs now require less than 
half the number of employees that they did just a generation ago. The current influx of mining 
automation technology will reach full deployment over the next 10-15 years, and it is expected 
that it could reduce the workforce of a typical open-cut, iron-ore mine by approximately 30 to 

                                                      
3 ECONOMIC AND BUSINESS CONDITION REPORTS http://www.sos.state.mn.us/business-liens/economic-and-
business-condition-reports/ 
4 Northeast Minnesota Economic and Business Conditions http://www.sos.state.mn.us/media/3057/northeast-q1-
17.pdf 
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40 per cent5. Although the expansion of mining activity will continue to be a regional economic 
driver, the number of workers needed will likely continue to be reduced by technology. New 
ventures are what is needed. In addition to strengthening local communities with increased 
revenues, new businesses diversify the economy, hardening it against future downturns and 
ensuring sustainable long-term job creation.  
 
 Poverty  
 
Many of those who were able to leave after the recent downturn, have gone in search of other 
jobs already, but most have stayed. And countless of these families and individuals are in dire 
economic straits, with many just barely hanging on, as witnessed by current poverty rates 
across central St. Louis County. According to the US Census Bureau, in 2015 Minnesota had a 
statewide poverty rate of 11.5 percent. The communities of Mountain Iron and Chisolm have 
rates of poverty in excess of this at 11.9 and 12.9 percent respectively. While the City of Hibbing 
and St. Louis County have rates of 18 and 17 percent respectively. Rural and small-town 
residents who work a full-time schedule are two or more times more likely to live in poverty 
than urban residents who work full time. And further, rural residents are the least likely to be 
relieved from the condition of poverty by full-time, year-round work. 1 in 20 of these rural, full-
time, year-round workers live in these conditions.6 Clearly, better jobs are needed. Jobs that are 
more resistant to macroeconomic fluctuations, and that pay a wage that pulls people out of 
poverty.  
 
Continued economic stagnation, an ever-increasing 65 and over demographic, further loss of 
younger wage earners, and high poverty rates are economic realities that will remain center 
stage for years to come. Along with these key indicators, communities across the state have 
been seeing an increase in demand for free and reduced school lunches. During the 2015 to 2016 
school year, 24 percent of Minnesota public schools had high free and reduced-price lunch 
eligibility (50 percent or more), compared to 14 percent during the 2005 to 2006 school year.7 
The Northeast Region and the Iron Range Communities need solutions today. Although 
support of existing industries is fundamental to the overall health of the region, investing in 
new technology is essential in creating the economic diversity needed for a strong future.  
 

Income  
 
The average weekly wage in the second quarter of 2016 was nearly unchanged from one year 
earlier. At $765, Northeast Minnesota wages are now lower than those reported in Central 

                                                      
5 MINING A MIRAGE - Reassessing the shared-value paradigm in light of the technological advances in the mining 
sector. Produced by the International Institute for Sustainable Development (IISD) Winnipeg, Canada. 
https://www.brookings.edu/blog/the-avenue/2017/01/25/automation-guarantees-a-bleak-outlook-for-trumps-
promises-to-coal-miners. Accessed 08/07/2017. 
6 Greater Minnesota - Refined and Revisited. https://mn.gov/admin/assets/greater-mn-refined-and-revisited-msdc-
jan2017_tcm36-273216.pdf. p.28.  
7 https://apps.health.state.mn.us/mndata/free-reduced-lunch#year. Accessed 08/07/2017. 
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Minnesota (where they are $766). This is the first time Northeast Minnesota wages have fallen 
below those paid in the central region. Northeast Minnesota’s average weekly wage is 
considerably below that paid in the Southeast planning area ($872) and in the Twin Cities 
($1,117).8 And although median household income continues to trend upwards across the 
Northeast part of the state, communities like Chisholm, Hibbing, Mountain Iron and Buhl lag 
far behind state and national levels. The median, annual household income in the Cities of 
Chisholm and Buhl for instance, is $39,057 and $41,125, respectively. The reality is then that 
workers in these towns earn approximately $22,000- $24,000 less every year, or roughly 60 
percent of what their fellow Minnesotans earn across the state.  
 
And even though overall unemployment rates have dropped in several Iron Range 
Communities in the last five years, this is not due to an increase in similarly-paying jobs 
replacing those lost. The darker reality is that many workers have now moved from the 
community-sustaining, mining & agricultural jobs into the lower paying service jobs that 
dominate the local economy. According to a recent study conducted by Grand Forks 
consultancy, Praxis Strategy Group, data shows the average mining job provides an annual 
salary of $81,500, while the average tourism job has an average salary of $18,000.9 Although 
other types of employment are available, most are not accessible without significant retraining. 
Investment in broadband technology and infrastructure is one of the key expenditures that 
communities can make to provide access to education and retraining for out of work Iron 
Rangers.  
 
Economic challenges including population loss, high unemployment and poverty rates, and low 
household incomes will continue throughout the foreseeable future in the Iron Range Region. 
Access to abundant, affordable and reliable broadband services across the region would be a 
true economic game-changer. The adoption of next generation infrastructure would empower 
the Iron Range Communities with a wealth of new resources in education and workplace 
training, public health and safety, and economic development. It would put Iron Range citizens, 
students, public health professionals and business people into direct contact with the global 
markets and resources that can create sustainable economies at home and bring the Iron Range 
Communities into the 21st century.  
 

Section 2 – What can be Done? 
The following section describes what to consider.  This section discusses what levels of 
investment may be required to upgrade the existing infrastructure to support a variety of 
broadband, cellular backhaul, smart city and e-government applications. It provides a detailed 
analysis of several levels of broadband infrastructure investment and what each level of 
investment may cost.  This section also discusses the considerations to implement a Gigabit 
broadband strategy or connecting homes and businesses with fiber, the estimated capital costs 

                                                      
8 Northeast Minnesota Economic and Business Conditions http://www.sos.state.mn.us/media/2891/northeast-q4-16.pdf 
9 http://www.duluthnewstribune.com/business/mining/4252843-study-says-northland-mining-industry-jobs-are-worth-more-
tourism. Accessed 08/04/2017. 
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for doing so and what other local governments have done or are considering doing for 
implementation of a Gigabit broadband strategy.  This section discusses several types of public 
private partnership models and examples of other local governments that have implemented 
them. 
 

Initial Recommendations and Strategies to Consider 
There are several strategies that may facilitate better broadband services within a study area.  
Here are the primary strategies that are discussed within this plan. 
 
 

 
Implementing Policies and Ordinances that are Friendly, Deploying 
Shadow Conduit 
 

Local governments have the power to significantly reduce the capital costs of broadband 
infrastructure deployment by implementing policies and ordinances that are broadband-
friendly.  NEO has provided a white paper describing in detail these recommended policies to 
Iron Range committee.  These recommendations include implementation of a Dig Once Policy, 
Shadow Conduit Requirements, Joint Trench and Joint Build Agreements, Abandoned Fiber 
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and Conduit Policy, Land Use Policies for New Developments, Streamlined Permitting 
Processes, and One-Touch Make Ready Requirements.   
 
These policies can be implemented to facilitate investment from the private sector and can also 
be used to gain substantial assets owned by Iron Range Communities that can be leveraged for 
future broadband deployment.  
 
NEO recommends implementing policies and ordinances that are broadband friendly, reducing 
the cost of broadband implementation.  St. Louis County has plans to improve county roads 
and through this effort, could implement a shadow conduit policy.  Simply put, conduit would 
be installed while the County is working on improving roadways throughout the County.  This 
will facilitate and lower the costs for broadband implementation and lay the foundation for 
improving broadband infrastructure within the study area, regardless of whether the study area 
decides to move forward with a Gigabit broadband strategy to connecting homes and 
businesses, or not.  Additionally, this strategy will provide assets (conduit and fiber) within the 
study area to use as leverage to potentially negotiate a public-private partnership for further 
expansion. 
 
Often a local government does not have the capital to invest in a comprehensive broadband 
network, but it will have the ability to provide in-kind contributions, tax and other economic 
incentives, use of existing assets, and to enact policies and ordinances that are broadband-
friendly.  All of these strategies have the effect of lowering the cost for a private carrier to 
deploy a fiber or wireless network within a community, with little to no investment directly 
from the municipality.  
 

Policies and Ordinances 
 
Local governments have the power to significantly reduce the capital costs of broadband 
infrastructure deployment by implementing policies and ordinances that are broadband-
friendly.  NEO has provided a white paper describing in detail these recommended policies to 
Iron Range Communities staff.  These recommendations include implementation of a Dig Once 
Policy, Shadow Conduit Requirements, Joint Trench and Joint Build Agreements, Abandoned 
Fiber and Conduit Policy, Land Use Policies for New Developments, Streamlined Permitting 
Processes, and One-Touch Make Ready Requirements.   
 
These policies can be implemented to facilitate investment from the private sector and can also 
be used to gain substantial assets owned by Iron Range Communities that can be leveraged for 
future broadband deployment.  
 
Other municipal facilitation to encourage and support investment could include removing 
roadblocks and creating efficiencies that a private company cannot achieve on its own. 
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Use of Existing Assets.  Existing assets can include tower facilities, water towers, land, rights of 
way, existing conduit and existing fiber.  Sixty to eighty percent of a fiber optic network’s 
capital costs are in opening a trench or in burying conduit that will house fiber optic cable.  
Using existing conduit therefore, substantially reduces the capital costs of network deployment.  
If a municipality has existing conduit or fiber, these assets can be leveraged to entice further 
deployment of investment by the private sector. New networks can and are built on the 
foundation a community’s already existing fiber and/or conduit as well as available land. 
 
Economic Incentives.  Economic incentives as well as logistic assistance from a city can help 
pave the way for more powerful broadband service. Most tax incentives are implemented at the 
State-level, but the City could influence the State’s consideration of providing tax incentives in 
the form of accelerated depreciation, reduced property taxes and reduced sales taxes. 
 
Establishing broadband friendly policies and ordinances will cost Iron Range Communities 
very little to implement, except potentially administrative and legal costs.  Sample policies and 
ordinances that have been adopted by other local governments have been provided to study 
area staff by NEO Connect.   
 
Giving access to existing conduit owned by Iron Range Communities can be leveraged to attract 
potential partners that may be willing to deploy an all-fiber network.  Iron Range has a 
relatively small amount of conduit already installed within the community; however, given the 
interest in new construction within each of the communities, the study area should implement a 
shadow conduit policy that requires installation of additional conduit whenever work is being 
done within the right of way.  By creating and implementing a shadow conduit policy, the 
study area will gain additional conduit that can be used to leverage further investment. 
 
This strategy could also be used as leverage if the municipality chooses to pursue a strategy to 
work with the incumbent providers to offer ubiquitous Gigabit broadband services.  The 
municipality can gain conduit assets that may be used at a later time if the study area decides to 
become an infrastructure provider for broadband services or if the study area decides to enter 
into a public private partnership with one or many other internet service providers.  Either way, 
the costs for building new conduit and fiber would be greatly reduced and this could be used as 
leverage with the incumbent providers.  If the incumbent providers do not build out, or if net 
neutrality rules are not followed, or for whatever reason the study area needs to pivot on 
working with the incumbent providers, the study area could more easily do so with existing 
assets that could be used for fiber construction. 
 
There are hundreds of examples of local governments that are using smart conduit construction 
to gain assets and attract potential partners. In Centennial, CO, the City began a fiber optic and 
conduit initiative in 2008 as a public works effort connecting city buildings, traffic signals and 
other public facilities.  The City implemented a dig once policy that required additional conduit 
be installed when work was being done in the right of way.   To date, the City has installed 
more than 60 miles of conduit and fiber optic infrastructure suitable for broadband deployment 
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while spending less than $600,000. This network is currently valued well over $6 Million.  The 
City recently engaged in a formal process to incent providers to deploy a Gigabit-enabled fiber 
network to every home and business within the city limits.  The City announced an agreement 
with Ting, where Ting would be able to use existing conduit and fiber to roll out its Gigabit 
services to the community. 
 
As the community of Mesa, Arizona, began to grow, community leaders recognized that 
telecommunications would be a key element to its success.  Mesa was an early adopter of "dig 
once" policy, placing conduit whenever streets were excavated for any other infrastructure 
purpose.  Mesa has also taken advantage of non-traditional existing infrastructure, planting 
fiber in abandoned conduit that had been used for other utility purposes.  This resulted in a 
network of 150 - 200 miles of fiber throughout the community.  The investment has paid off in a 
number of ways over time and helped the city establish a broadband-friendly environment for 
economic development, allowing private sector companies to use the existing conduit and fiber 
to reduce their overall costs of infrastructure deployment. 
 
Bozeman, MT invested in multi-duct conduits, making it possible for nonprofit Bozeman Fiber, 
who leases the conduit, to reach more residences and businesses with service.   Lincoln, 
Nebraska invested $700,000 to install a conduit system in 2012.  Since then, their conduit 
network has grown to more than 300 miles and has served as a key component to attracting 
multiple (six) private carrier providers who lease the conduit, helping to pay off the initial 
investment.  

 
Putting in shadow conduit when 
work is being done in the right of 
ways would cost the City the 
incremental costs of the conduit 
(estimated at $1.50 - $3.50 per foot) 
plus the incremental cost for 
construction (estimated at $1.50 – 
3.00 per foot).  Consequently, if Iron 

Range Communities were to build conduit when trenches are not open, or when work is not 
being done in the right of way, costs for conduit material and labor would be approximately $30 
- $35.00 per foot. 
 
Typically, shadow conduit represents 1-2% of a road improvement’s total project budget.   
 
These policies can be implemented to facilitate investment from the private sector and can also 
be used to gain substantial assets owned by Iron Range Communities that can be leveraged for 
future broadband deployment.  
 
 

Financial Implication to Iron Range 
Communities: 

$3.00 - $6.50 per foot vs. $30 - $35 per foot in cost.  
Resulting in $28.50 per foot in cost savings 
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Leverage the Work of the NESC 
 
The Northeast Service Cooperative (NESC) has established a middle mile network with more 
than 865 miles of fiber optic backbone.  The network is referred to as a “middle mile network” 
because it connects community anchor institutions such as schools, libraries, hospitals, 
community colleges and government entities.  It also provides connectivity to many of the 
internet hub sites, providing ultra-high-speed internet services to many of the internet service 
providers in an eight-county region in Minnesota.  The Northeast Fiber Network in 
Northeastern Minnesota provide a fiber optic backbone network in St. Louis, Cook, Lake, Pine, 
Itasca, Koochiching, Carlton, and Aitkin.  
 
The $45.3 Million project was funded with a 50% grant/50% loan program provided by the 
USDA RUS program.  There are approximately 332 critical service sites connected with access of 
a minimum of 1,000 Mbps or 1 Gigabit of connectivity with service available of up to 10 Gbps. 
 
The NESC’s fiber network could be leveraged to connect the communities within the service 
area and could be used to access internet hub locations.  
 

Connect Homes and Businesses with Fiber 
 
NEO’s team put together preliminary design and capital cost estimates for connecting each 
home and business with fiber optic cable.  The designs and capital costs were projected for each 
type of home or business in the study area based upon whether it was “served,” “underserved,” 
or “unserved.” Most Fiber to the Premise networks use a Gigabit Passive Optical Network 
(GPON) architecture with active connections to large businesses, mission critical or government 
locations.  Active or passive simply refers to powered electronics in the field.  In other words, 
with a passive architecture, there are no electronics located between the network operations 
center and the home.   
 
NEO’s team put together preliminary design and projected capital cost estimates for building a 
fiber-to-the-premise network that is capable of handling symmetrical Gigabit broadband 
speeds.  The following estimate assumes a 40% take rate percentage or market share.   
 
Another important assumption that impacts the overall capital cost is the percentage between 
aerial and underground construction.  NEO assumed 100% of the total fiber construction will be 
underground (UG) construction.   
 
With a 40% take rate percentage assumption, the total project costs are estimated at $67,858,000.  
The Iron Range Committee was targeting the MN Border to Border Grant Program, which 
included funding up to 50% of the capital costs. 
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Served Underserved Unserved Total 50% Match
Mt. Iron, Buhl
Capital Costs 5,700,000$       3,300,000$       7,200,000$       16,200,000$    8,100,000$      
# of Homes 1665 212 751 2628
Cost per Home Passed 3,430$               15,600$             9,690$               6,164$               

Cherry
Capital Costs 555,000$          -$                   5,600,000$       6,155,000$       3,077,500$      
# of Homes 13 0 485 498
Cost per Home Passed 42,701$             -$                   11,592$             12,359$             

Chisholm
Capital Costs 4,100,000$       945,000$          10,900,000$    15,945,000$    7,972,500$      
# of Homes 2200 30 688 2918
Cost per Home Passed 1,890$               32,520$             15,866$             5,464$               

Hibbing
Capital Costs 16,300,000$    658,000$          12,600,000$    29,558,000$    14,779,000$    
# of Homes 6343 34 1190 7567
Cost per Home Passed 2,573$               19,371$             10,656$             3,906$               

Totals
Capital Costs 26,655,000$    4,903,000$       36,300,000$    67,858,000$    33,929,000$    
# of Homes 10221 276 3114 13611
Cost per Home Passed 2,608$         17,764$       11,657$       4,986$         
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Leverage potential Public Private Partnerships with Service Providers 
 
Direction from the Iron Range Broadband Committee has been to investigate potential public-
private partnership models with service providers such that the local governments do not need 
to become an Internet Service Provider.   
 
If a public-private partnership can be reached, a service provider might absorb some of the 
capital costs of the FTTP build.  For example, the local government might build and own the 
fiber network, paying for the Engineering Labor, Aerial Labor, Underground Labor (UG), the 
Outside Plant Materials (OSP), and the Technical Services Labor.  The service provider would 
potentially pay for the Customer Premise Labor and Installation and the Electronics or the 
equipment to light the network.   
 
A further breakdown of the above numbers would be: 
 

 
 
 
 

Mount Iron, Buhl Served Underserved Unserved
Total Project Costs Take Rate 40% 40% 40%

Project Cost  $         5,711,726  $           3,307,081  $           7,278,505 
Cost per HHP  $                3,430  $                15,599  $                  9,692 
Cost per HHS  $                8,576  $                38,999  $                24,229 
Cost per MI  $            114,372  $                94,868  $                97,476 

Cost Allocation
Engr. Labor  $            115,516  $                29,797  $                79,709 

Aerial Labor  $            116,009  $                80,947  $              173,470 

UG Labor  $         3,698,290  $           2,540,080  $           5,453,122 

Tech Services Labor  $            122,173  $                15,546  $                55,196 

OSP Materials  $            914,684  $              553,787  $           1,211,297 

Local Govt Total  $         4,966,670  $           3,220,158  $           6,972,792 

Electronics  $              69,426  $                       -    $                        -   
Customer Premise Labor 
and Install Materials  $            675,630  $                86,924  $              305,713 
Service Provider Total 745,056$            86,924$                305,713$              
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Cherry Served Underserved Unserved
Total Project Costs Take Rate 40% 40% 40%

Project Cost  $            555,113  $           5,622,402 
Cost per HHP  $              42,701  $                11,593 
Cost per HHS  $            106,753  $                28,981 
Cost per MI  $            100,201  $                98,122 

Cost Allocation
Engr. Labor  $                3,216  $                52,019 

Aerial Labor  $                      -    $                        -   

UG Labor  $            424,134  $           4,400,698 

Tech Services Labor  $                1,107  $                35,583 

OSP Materials  $              88,196  $              936,685 

Local Govt Total  $            516,653  $                       -    $           5,424,985 

Electronics  $              32,450  $                        -   

Customer Premise Labor 
and Install Materials  $                6,010  $              197,417 
Service Provider Total 38,460$              -$                      197,417$              
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Chisholm Served Underserved Unserved
Total Project Costs Take Rate 40% 40% 40%

Project Cost  $         4,162,969  $              945,627  $         10,916,278 
Cost per HHP  $                1,891  $                31,521  $                15,867 
Cost per HHS  $                4,726  $                78,802  $                39,667 
Cost per MI  $            144,698  $                92,891  $                94,743 

Cost Allocation
Engr. Labor  $            133,038  $                  6,994  $                97,805 

Aerial Labor  $              66,792  $                23,783  $              267,483 

UG Labor  $         2,185,163  $              740,408  $           8,393,885 

Tech Services Labor  $            161,541  $                  2,295  $                50,584 

OSP Materials  $            638,574  $              159,132  $           1,826,986 

Local Govt Total  $         3,185,108  $              932,612  $         10,636,743 

Electronics  $              84,437  $                       -    $                        -   

Customer Premise Labor 
and Install Materials  $            893,425  $                13,014  $              279,534 
Service Provider Total 977,862$            13,014$                279,534$              
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A revenue share from the Service Provider would be paid to the local government to cover debt 
for the fiber.  
 
NEO met with various service providers to discuss a potential public private partnership.  Paul 
Bunyan Telecommunications is working with the Side Lake area and was awarded a grant 
through the MN Border to Border Program to build out. 
 
CTC is willing to work in partnership with the local governments or local partners on a 
potential public private partnership. 
 
In addition to the above funding sources, there are a number of public-private partnership 
models that have recently emerged that allow the municipality to pursue a Gigabit-enabled 
network, while sharing in the risk, rewards and capital cost outlay of the network.   
 
When evaluating public-private partnerships, local governments need to balance the tension 
between control, risk and reward against the study area’s goals for the project.  Control, in this 
context, refers to ownership of the network or how much capital the municipality is willing to 

Hibbing Served Underserved Unserved
Total Project Costs Take Rate 40% 40% 40%

Project Cost  $       16,322,159  $              658,627  $         12,680,753 
Cost per HHP  $                2,573  $                19,371  $                10,656 
Cost per HHS  $                6,433  $                48,428  $                26,640 
Cost per MI  $            126,137  $                95,315  $                97,921 

Cost Allocation
Engr. Labor  $            402,078  $                  5,169  $              126,441 

Aerial Labor  $            120,313  $                  6,442  $              120,404 

UG Labor  $         9,976,461  $              519,135  $           9,750,920 

Tech Services Labor  $            465,032  $                  2,537  $                87,355 

OSP Materials  $         2,580,595  $              110,344  $           2,111,238 

Local Govt Total  $       13,544,479  $              643,627  $         12,196,358 

Electronics  $            199,558  $                       -    $                        -   

Customer Premise Labor 
and Install Materials  $         2,578,122  $                15,001  $              484,395 
Service Provider Total 2,777,680$         15,001$                484,395$              
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invest.  A local government must consider how much control or capital is needed to be invested 
to minimize risks and maximize rewards.  Risks are associated primarily with financial risks 
such as debt and debt coverage, as well as implementation, execution and operational risks.  
Reward is often associated with where and how fast a network is constructed, coupled with 
what type of services will be offered and at what price.  There may be other benefits that are 
classified under “reward” such as fiber built for the study area’s benefit at no cost or 
construction and operational efficiencies gained from the potential partnership. 

 
Partners can include private for-profit companies, local non-profits, other anchor institutions 
(such as school district) and even local residents. In some instances, the municipality may have 
a very limited role in a partnership and may only provide access to rights of way or other city 
infrastructure such as conduit, excess fiber, water or public safety towers, licensed spectrum, 
light poles or local government buildings. In other cases, a municipality may agree to become 
an anchor tenant and pay for service on the network for a contracted term, providing a 
guaranteed revenue source for the network project partner to justify the business plan to build 
out further in the community. In more extensive partnerships, the municipality can play a 
larger role, such as providing capital for part or all of the network construction.  In some public 
partnership models, the private sector provides financing, while the municipality shares in 
some of the risk.  In other models, the municipality pays for a substantial portion or all of the 
network build and contracts the operation of the network to the project partner. Sharing in the 
financial and operational risks and in the associated benefits of a project can allow communities 
to pursue broadband endeavors that may otherwise be unattainable.  

Risk

Reward or Benefits 
Gained

Control 
(Ownership)
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Evaluate Grant, Loan, and Special District Financing to Fund the 
Implementation 
 
There are several strategies local governments have used to finance municipal broadband 
networks. Local governments can sometimes appropriate funds available through the general 
fund, to cover the capital costs of network builds.  Funds can be appropriated either on a one-
time or multi-year basis.   
 
If there is not sufficient funding available in the general fund, a number of local governments 
have used general obligation bonds, revenue bonds, or certificates of participation to finance the 
network build-out. Other financing options include New Market tax credits, for which 
allocations would have to be secured; economic development retail sales tax funds, internal 
loans, TIF, economic development financing programs, and crowd sourcing.   
 
There is also a growing interest among private financial institutions willing to invest in 
municipal networks. Local governments may be able to find alternative means of financing 
government anchor networks using private capital. 
 

Grant Funding  
 
Grant funding is available from a number of state and national sources.  The MN Office of 
Broadband Development (OBD) which currently operates under the Department of 
Employment and Economic Development (DEED) provided administration of MN Border to 
Border Grant Program.  
 
In its 2013 and 2014 reports to the MN legislature, DEED estimated $900 Million to $3.2 Billion 
in investment would be needed to achieve universal access throughout Minnesota and 
maintained that public funding would be necessary to ensure an equitable level of access and 
affordability across the state.  The DEED office recommended a legislative appropriation of $100 
Million in FY 2015 and $200 Million in FY 2016.  The legislature appropriated $20 Million for FY 
2015 and $10 Million for FY 2016.  Another $20 Million was appropriated for the 2017 grant 
round.  For 2018, a set aside for broadband grants has not been appropriated as of the date of 
this report. 
 
At the federal level, a new program that would provide $600 Million in grant and loan 
programs is available through the USDA RUS Program.  This will be used to fund buildout for 
locations that have less than 10/1 Mbps in service.  The details of this program have not yet been 
released. 
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Another federal program for financing broadband is the Economic Development 
Administration (EDA).  EDA will fund development for partnership planning, local technical 
assistance and economic adjustment assistance.  EDA will fund implementation and 
construction of broadband networks for public works projects and economic adjustment 
assistance projects.  Other federal programs are offered through the US Housing and Urban 
Development.  A variety of funding sources and funding mechanisms are available through 
HUD for planning and implementation of broadband networks. 
 

Special District Financing 
 
Named the community broadband project of the year by the National Association of 
Telecommunications Officers and Advisors (NATOA), the City of Ammon, Idaho’s open access 
network is obviously making many communities take notice.  Ammon’s fiber network is a 
“software defined network,” allowing “fiber apps” to be setup and hosted on the network. One 
such application, is an innovative public safety application that uses the fiber network to 
coordinate immediate, real-time responses to school shootings. This has led to the City 
partnering with the University of Utah in a $600,000 initiative to research and develop a series 
of next-generation networking technologies supporting public safety, including broadband 
public emergency alerts.  
 
Ammon has created Local Improvement Districts (LIDs) where residents can “opt in” or “opt 
out” of receiving service from the fiber-to-the-premise network. For those who opt-in, they are 
charged a monthly fee, where those who are not interested are not charged. The city council’s 
logic is that those who opt-in are investing in an opportunity to increase their property value.  
 
Within a specific LID, improvement bonds are used to cover the expense. Bonds are paid off by 
an assessment of each participating property. It’s estimated that this will result in a $15 to $20 
monthly charge for opting-in households.  
 

Supplemental Tax Revenues, Streaming and Over-the-Top Services  
 
Across the U.S., cable companies are seeing their customers cancel their traditional broadband 
TV services and choose to receive their entertainment through over-the-top services or 
streaming services such as Hulu, Amazon Video, Netflix and HBO Go.  As cord-cutting 
increases, some local governments have been trying to recoup lost franchise fees received from 
cable companies by charging taxes on over-the-top services.   
 
Within the past year, approximately 45 cities in California are implementing or planning to 
implement a tax on streaming services and video games, using their city’s existing tax rate for 
cable providers.  Their tax rates on video services range from 4.5 to 11 percent. Already taxing 
these services at rates from 6% - 9.4% include communities in Pennsylvania, Minnesota and 
Chicago.  
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There has been push-back from content and streaming providers on this tax and it is likely that 
these taxes will be challenged in court.  An argument can be made that taxes on Internet sales 
are not allowed without a physical address within states, and therefore, this streaming and 
gaming tax could be struck down as well.  
 

Charging Fees for Use of Right of Ways 
 
Cities in Oregon have started charging private and public entities for use of their right of ways 
as a means to fund infrastructure improvements.  The fee amount varies based on the kind of 
utility and how many facilities are used in the right-of-way.  Charging right of way fees may be 
another funding mechanism for cities to build broadband infrastructure. 
 
 

Best Practices for Gigabit Strategies, Financial Models 
 
Most Fiber to the Premise model have the following attributes and benefits to the community. 

• Symmetrical gigabit services  
• $60 to $100 pricing for residential customers and  
• $500 to $750 pricing for business customers are being offered in cities and towns across 

the country and not just by Google. 
• Options to enter into Public-Private Partnerships, variety of models 
• Models are driven mostly to mitigate debt coverage risk – driven by take rate – driven 

by pricing 
• Local government involvement, capital and ownership is negotiable 

 
Detailed financial models have been provided to the Iron Range Broadband Committee. 
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Appendix 
A Quick Lesson in Broadband, Speeds and Technologies Available 
It may be helpful to include a quick lesson on broadband, speeds and broadband technologies.  
The following section is a reference for understanding the “basics” about broadband. 
 

Speeds 
There is much debate occurring in the U.S. on how to properly define “broadband”.  Prior to 
February 2015, the Federal Communications Commission (FCC) defined broadband as having 
the ability to download 4 Mbps of data and upload 1 Mbps of data.  In February of 2015, the 
FCC increased the definition of broadband by raising the minimum download speeds needed 
from 4 Mbps to 25 Mbps and the minimum upload speed from 1 Mbps to 3 Mbps10.  The current 
definition of broadband can be supported by a number of technologies – including wireless, 
cable modem, DSL, and fiber optic technologies.   
 
Although the current FCC definition for broadband is 25 Mbps download and 3 Mbps in 
upload speeds, it should be noted that broadband demand and consumption of broadband is 
growing very rapidly every year.  The gold standard for bandwidth capability is quickly 
becoming offering Gigabit services or speeds that support 1,000 Mbps in both download and 
upload speeds.  Fiber optic networks or more specifically, building fiber directly to homes and 
businesses is the predominant way to achieve Gigabit download and upload speeds.  This is 
referred to in the industry as “Fiber to the Premise,” or “Fiber to the Home,” or “Fiber to the 
Business.”   
 
Many of the cable networks are being upgraded to a technology called DOCSIS 3.1, which will 
support Gigabit levels in download speeds by not in upload speeds.  
 
There have been dramatic improvements in wireless technologies and although we are now 
seeing the ability for wireless to support Gigabit speeds, the wireless access points need to be 
fed with fiber and have a Gigabit reach of less than 500 feet.  Gigabit players, Google Fiber and 
Century Link have announced plans to trial Gigabit wireless services in select markets in the 
U.S. for serving homes and businesses but are not yet commercially available.  Siklu is a 
company that is currently providing wireless equipment that supports Gigabit capacity; again, 
wireless access points need to be fed with fiber. 
 

Why do we Care about Upload Speeds? 
Incumbent providers typically advertise one number – their download speeds.  But upload 
speeds are very important too. Put simply, upload speeds represent the amount of data that can 
be shared or sent in a given second. Upload speeds are important for content creators – people 
who create and send pictures, files, engineering drawings, videos, and the like.   

                                                      
10 2016 Broadband Progress Report, Federal Communications Commission, 
https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-6A1.pdf. 
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Many applications require fast download and upload speeds. Online, real-time games, Voice 
over IP (phone calls using the internet), interactive web videos and/or web conferences require 
constant and fast two-way communications.  Without fast upload speeds, video and voice 
services are stuttered or every third or fourth word is heard.  If a business is running any of its 
own servers  -- such as a Web, game, or email server -- available upload bandwidth will limit 
performance for people trying to access the information on the server.   
 
Therefore, having fast upload speeds reflects a business’ ability to create and share their 
content.  Upload speeds have a great impact on economic development and business creation. 
 

Description of Broadband Technologies 
Below is a brief description of the various technologies used in broadband deployment: 
 
DSL (Digital Subscriber Line) uses existing copper phone lines to deliver download and upload 
broadband speeds typically of 1.5 Mbps to 7 Mbps.  DSL speeds diminishes as distance 
increases from the telephone company’s central office.  Homes or businesses located more than 
three miles from the central office will not receive as fast of speeds. There have been many 
improvements to DSL technologies to improve the speed available.  In general, most forms of 
DSL service improvements support up to 10 Mbps.  VDSL (Very High Bit Rate Digital 
Subscriber Line) can support up to 30 Mbps, but most Internet service providers do not support 
this type of service, including providers in the region. 
 
Cable modem service uses coaxial cables already installed by the cable TV operators to provide 
broadband service.  Most cable networks support speeds comparable to DSL.  Cable operators 
are upgrading their cable networks by installing fiber optic cable closer to neighborhoods.  
These network improvements allow cable modem service to be able to support up to 30 Mbps.  
This connection type is a shared service, meaning, as more people are on the network within a 
neighborhood, the speed available to each customer diminishes.  As discussed above, many 
cable companies are upgrading their cable networks to DOCSIS 3.1 which supports Gigabit 
speeds in download capabilities, but not upload capabilities. 
 
Fiber optic technology converts electrical signals carrying data to light and sends the light 
through glass fibers about the diameter of a human hair. Fiber transmits data at speeds far 
exceeding current DSL or cable modem speeds, typically by tens or even hundreds of Mbps.  
Fiber is the best way to provide abundant broadband, but it often is the most capital-intensive 
to build.  As fiber optic technology transmit pulses of light, more bandwidth can be delivered 
on a fiber optic network by adding various colors of light or additional spectrum.  Fiber is 
unique because it can carry high bandwidth signals over long distances without signal or 
bandwidth degradation and it can provide that capacity in both directions – for both upload 
and downloading information.  
 



35 
 

Wireless broadband connects a home or business to the Internet using a radio link between the 
customer’s location and the service provider’s facility. Wireless technologies using longer-range 
directional equipment provide broadband service in remote or sparsely populated areas where 
DSL or cable modem service would be costly to provide or fiber network installations may be 
too capital intensive.  
 
Wireless broadband can be mobile or fixed.  Wireless speeds are generally comparable to DSL 
and cable modem. Wireless services can be offered using both licensed spectrum and 
unlicensed devices. Wi-Fi networks typically use unlicensed spectrum.  Wi-Fi networks use 
wireless technology from a fixed point and often require direct line-of-sight between the 
wireless transmitter and receiver.  Wi-Fi networks can be designed for private access within a 
home or business or be used for public Internet access at "hot spots" such as restaurants, coffee 
shops, hotels, airports, convention centers, and city parks.  Using licensed spectrum, greater 
amounts of bandwidth can be delivered and often do not require direct line-of-sight.   
 
In some communities, especially sparse, geographically diverse rural communities, small 
providers build out a wireless solution since wireless infrastructure is not as capital-intensive as 
building out a fiber optic infrastructure.  While wireless technology does have its limitations, 
needing to be designed to get around “line of sight’ requirements as well as to support “shared” 
bandwidth on the network, smart engineering can deliver good connectivity. 
 
Cellular 4G and LTE.  Cellular service is often referred to as wireless service and it can be 
confused with Wi-Fi.  Cellular and Wi-Fi are both wireless systems, meaning both use radio 
frequencies to transmit and receive data.  But Wi-Fi has a radio transmitter and receiver that 
operates only at a range of 200 feet or so. The range of cellular is measured in miles. Wi-Fi's 
transmitter and receiver is called an access point. It is mounted in the corner of a room, or on a 
lamp post, or in a hotel lobby.  A cellular transmitter and receiver is called a cell site, or a base 
station and can transmit for miles. 
 
“4G” refers to the fourth-generation technology for data transmission over a cellular network.  
It can support greater data speeds than most public Wi-Fi networks and is used primarily when 
a customer is out of the range of a Wi-Fi network.  LTE, which stands for “Long Term 
Evolution,” is the fastest, most consistent variety of 4G.   
 
“5G” cellular service is the fifth and latest generation for data transmission over a cellular 
network.  5G supports higher amounts of bandwidth, but in order to support 5G capabilities, 
more small cell sites need to be deployed because the bandwidth can only be sustained for short 
distances.   
 
To date, the cellular companies have charged for data usage either by the amount of data used 
or with a flat fee for unlimited data use. 
 
Cell sites need to be connected with fiber in order to support high bandwidth speeds. 
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Wireless Local Area Networks (WLANs) provide wireless broadband access over shorter 
distances and are often used to extend the reach of a "last-mile" wireline or fixed wireless 
broadband connection within a home, building, or campus environment. An in-home Wi-Fi 
network is a WLAN – it does not use spectrum, rather it sends radio waves at a limited range. 
Mobile wireless broadband services are also becoming available from mobile telephone service 
providers. These services are generally appropriate for highly-mobile customers and require a 
special wireless card with a built-in antenna that plugs into a user’s laptop computer. Generally, 
they provide lower speeds, in the range of several hundred Kbps. 
 
Satellite broadband is another form of wireless broadband and is useful for serving remote or 
sparsely populated areas. Typically, a consumer can expect to receive (download) at a speed of 
about 500 Kbps and send (upload) at a speed of about 80 Kbps. These speeds are slower than 
DSL and cable modem, but they are about 10 times faster than the download speed with dial-up 
Internet access. Service can be disrupted in extreme weather conditions and are typically 
oversubscribed. 
 
With the tremendous growth in broadband demand, plans for long-term implementation of 
infrastructure must take into consideration the need for more fiber networks to be deployed and 
expanded. 
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