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EXECUTIVE SUMMARY

Finley Engineering andCCG Consulting submit thi8roadbandFeasibility Reportalong with our
recommendations for brimgg fiber broadbando the county This studyand reportexpandsupon an
earlier study done by our two firms thdéntified the parts of the countytthto n 6t have good
today and that are not slated to get better broadddredprimary purpose of ihreport was to quantify

the cost of the network that must be construttedring fiber broadband, plus calculate the amount of
grants thatireneeded to fund the broadband solutibhese are the two primary things that an ISP is
going to want to knowat bring fiber to the unserved areas.

We considered two study areas in the study. Srhallerstudy area is for every home and business that
doesndét have and is not s lloakecata ldrger stydy arealihattintliees b r
bringng better broadband to the areas where LTD B
RDOF reverse auction to bring fiber broadband. That awasdntroversial and there is a decent chance

that LTDwill notend up bein@warded the funding.

The frst phase of the study was to look at Bieadband products and prices charged around the county
today. This is useful informaticior anynew ISP to consider serving in the countye also conducted
extensive public outreacithe primary research tool & an online residential survey. The public
responded to theurvey,and we gotl,192responsesNe also conducted an online business survey and a
speed test for both residents and busine¥8esalso interviewed key stakeholders in the county to get a
deeper understanding of broadband issues.

We also examined the other broadband gaps in the cotumgydiscussion mentioned above looks at the
availability gapi’ where broadband is not availabMle discuss the affordability gap since some
respondents to the survey said they could not afford a broadband connBe@aeport also discusses
thehomewdk gap and the computer gap where student s
in school.

The next phase of the study looked more deeplyeaturrent state of broadbaridhe county is served by

a wide range of ISPs tod&ythere ardour incumbent telephone companies, three cable companigs,

a number of companies offering fixed wireless broadband. Rural households are also using satellite
broadband and cellphones formhe broadband/Ne lookedto see what each ISP in the county tells the

FCC about broadband speed and coveragave know from our earlier study, a lot of what is told to the

FCC is overstated in terms of broadband speeds andagevareasWe provided outake on what we

think is the real state of broadband, because this is something that might be needed to win some broadban
grants.

Finley Engneering designed a fiber network that would provide fiber to every lamhdusiness in the

two study aread-inley considered the options available for fiber and finally studied a 100% buried fiber
network using passive opticalectronics as the best solution for the unserved parts of the county. We
guantified the cost of building fiber everywhere andadviding a connection to a range of customer
penetration rates.

CCG Consulting next created financiaforecaststhat examine thepotential profitability for an ISP
operating a broadband busines®ath of the study areaBheseforecastdnclude assumptions that we
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think are representative for estimating the revenues and theframstoperatinga broadband business.

The biggest unknown in creating financial projections is the customer penetration rate. We started our
analysis with an elshated customer penetration rate of 6586mething that whavefoundto betypical

in similar rural areas that have no decent existing broadband aptions

As we expected when we started, the forecgstsved the need for significant grant funding tovooce

an ISP to bring a fiber solution to the rural study ar&spending upon a range of assumptions, we
estimate that a grant betweeh $million and .9 million is required to bring broadband to the larger
study area. The smaller study arequiresgrants betweef5.5 million and $6.5 million.

We conclude the report by providiagdist of strategic antictical next steps the County should consider.

A lot of the discussion examines the possibility of attracting broadband grants. The countrgnidycurr
awash with the | argest amounts of s indutimga&4?28 f ec
billion grant that was just funded by thdrastructure Investment Jobs AEurther, the County has grant
money that can be used for broadbdrat tvas made available through thmerican Recovery Plan Act

earlier this year.

The report makes specific recommendations such as opening a dialogue with ISP partners. We talk about
the possible benefits of forming a partnership with the ISP you ghefenost We think that if theCounty

is willing to provide some local grant funding that you can have some influence on which ISP will bring
better broadband to the unserved parts of the county.

The report also makes other tactical recommendations xaore, there is a federal program that starts
January 1, 2022hat can provide a $30 monthly discount for homes with an income under 200% of the
federal poverty levelThis discount could help to get broadband into more homes in the county.

The County still has work to do after reading and digesting this refidrere are grant opportunities

coming available that might solve the broadband problerasd we recommend not waiting for the
upcoming giant federal graiftan earlier funding opportunity loolsufficient.
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FINDINGS
Following ae our primary finding:

Existing Providers. The incumbent telephone companies are CenturyLink, Frontier, Windstream, and the
Benton County Cooperative Telephone Company. Benton Cdlodperative has largely upgraded to
fiber. The cable TV providers in the county are Charter (SpectiidiontinentCommunicationsand
Benton Gblevision The county also haseveralfixed wireless ISPs including Advantenon, Fallsnet,
Genesis Technology Communicatiogkstar Arvig Communicatiol), and Xtratyme Technologies.
Residents can also buy broadband fromliggteompaniesSome rural customers are using broadband
provided by cellular companies.

Quality of Broadband. Benton County is home to broadband haves and-hatge Households and
businesses in ghnorttern countycan buyfiber broadband from Benton Cooperati&uk Rapidsand
nearby towns argerved by Charter. Foley is served by MidcontinAntig offers some small pockets of
fiber, mostly to businessgs the south countyBut otherrural residents have some of the worst broadband
we 6 ve s e e Thisstmdy is Bxamingng those rural residents and businesses.

The Study Areas The study aremcludese very customer that dadamdlimét h
broadbandatonnectio of at least 25/3 Mbps. The process of determining this area included several steps.
We know the serving area for the companies with fast broadband such as Benton Cooperative and the
cable companies. We identified areas that will be getting fiber broddhanis not yet constructed/e

also identified areas that have tentatively won broadband grants to build fiber.

Using this informationwe cr eat ed two study areas. The drirst
wonot be get tuya2y/3MdipsandbnpbroadbanconnectidnTo this area we looked at

a second larger footprint that adds in the areas where LTD Broadband has tentatively won broadband
funding to build fibeisince hat award is controversial and might not happen.

Fiber Network Design. Finley Engineering considered several technologies before designing a
reasonably efficient network for each of the scenarios studiedchids=metwork design usdbe latest
Passive Optic Network (PON) technology on fitkeat could delrer speeds of as much as 10 gigabits per
second (Gbps) to each home and business in the county.

Finley Engineering reached a conclusion that was already understood lab&lytility poles irparts of

the county are in terrible condition. Finley cambtd that it would be less expensive and faster to build a
fiber network that is 100% buriedhe fiber network is designed to provitieer for every home and
business in thetudy areandthe capacityfor future expansioandgrowth.

Thetelecom industry uses the term passing to mean any home or business that is near enough to a networ
tobeconsidereds a potenti al customer . Finley Engineer
count passingsn the study we settlean the folowing as the count of potential passings for the study

Township Study Area Excluding RDOF
Gilmanton 154 97
Glendorado 295 45
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Langola 113 23
Mayhew Lake 111 89
Maywood 258 92
Minden 233 151
Saint George 339 121
Sauk Rapids 43 43
Watab 58 56
Grand Totals 1,604 717

Miles of Fiber ConstructianThe studydesigns a fiber network to reach every home and business inside
the two study areas'he full study area requires 264.6 miles of fiber construction. Removing LTD
broadband RDOF areas reduces the miles needed to 202.8.

Asset CostsBelow is a summary ohe cost of the needed assetsh® two study options | t 6 s wo
noting that these costs represent connecting 65% of the homes and businesses in each study area. Th
investments will vary with the number of customergeflect the cost of bring a fiberap and electronics

only to customers added to the network.

Whole Without
Study Area RDOF Area
Fiber $ 8,612804 $ 5,768675
Drops $ 1,615565 $ 768,324
Electronics $ 865738 $ 459755
Huts/Land $ 396,000 $ 396000
Operational Assets $ 282510 $ 253596
Total $11,772668 $ 7,646350
Cost per Passing $ 7,561 $10,446

Market Demand Study

Residential SurveyWe conducted an online residential survey that attracted 1,192 responses, or 14% of
all households in the county. This is the highest percentage response we can resengdtig for an

online survey and reflectsoth thepoor state of broadband in the coubtyt also the high interest in the
county for finding a better broadband gan. Following are the key results of the survey:

1 86% of surveyrespondents have some sort ofrteobroadband.

1 35% of respondents are using DSL from a telephone company. 31% of respondents are using
broadband from a cable company. 23% of respondents use fiber technology from Benton
Cooperative. 6% are using other technologies like fixed wirelesdljteatand cellular hotspots.

1 There is dot of dissatisfaction with existing broadbadd% of all broadband customers (which
equals 58% customers served by something other than fibemlaappy with download speeds.

34% are unhappy with ISP customservice.53% of respondents are unhappy with the value
received for the price paid for broadband.

1 81% of allhouseholdsaid that somebodg working from home at least part time. This includes
26% of households that i@ somebody working from home fttime. 53% o respondents said
they would work from home more with better broadband.
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1 5% of respondents have schagle children at homé&1% of these households said that home
Internet was not good enough to support thdesits during the pandemic.

T 96% of respondents have a cell phone. 19% of

coverage at home.

The average price being paid for broadband &gkEf month.

74% of respondents support the idea of funding a better broadband solution. Atheright

support better broadband but need more information. Cxlwf respondents do not support the

idea.

1 60% of respondentsaid they would buy broadband and pay theespnte as today from a new
network if it was faster. Anoth@6% said they would probably buy from a new network

= =4

Postcard Survey

The County sent a postcard survey to residents and got over 1,200 respemagght be expected, the
responses aboutsas f acti on with broadband varied widely.
guesti ons ,knowibcustoenerslaverudhappy with speeds, prices, or some other aspect of the
broadband.

1 64% of CenturyLink customers are unhappy with their broadband

1 24% of Charter customers are unhappy with their broadband.

1 18% of Benton Communications customers are unhappy with their broadband.

1 39% of the customers of the remaining ISPs are unhappy with their broadband.

Business Survey and IntervievBisinesssthatreceivebroadband from fiber are happy. Most businesses
buying broadband from a cable company are satisfied, but there were some stories of periodic outages ant
trouble at times using the upload data links.

But businesseserved by DSL and sateditell a different storyBroadband download speeds are typically

at 10 Mbps or much slower. Upload speeds tend to be at only 1 or 2 Mbps. Outages are dretjuent
includedayy ong outages. Many business owner siomedump | ai
to poor home broadband. Every rural business has a list of fairly basic fertbggrnwould like to use

such as cloud software and Voice over IP, both of which are spotty on slow broadband.

Speed TestdHomes and businesses took speed tegtara®f the project. The goal with the speed tests

was to see the speeds that were really being delivered by ISPs. Any individual speed test is not always
adequate for this purpose because there can be issues such as a poorly functioning Walecinter

the speed tesHowever, peed tests taken in mass tend to tell the true story of broadband speeds in a
community.

The table below ia summary of the speed tests we received. For each ISP these are average speeds. The
secondcolumn is average latencyhis is the amount of delay in the broadband signal, measured in
milliseconds.

Down
Number Latency (Mbps) Up (Mbps)
Arvig (Wireless) 19 32 19 4
Benton Coop Fiber 58 20 59 55
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Benton Cablevision 64 28 45 12
CenturyLink 101 54 16 2
Charter 136 24 81 9
Frontier 3 47 19 2
Viasat 14 37 7 1
Midcontinent 18 35 136 17
Starlink 1 39 90 10
AT&T Cellular 7 9 19 7
T-Mobile 4 40 31 7
Verizon Cellular 4 33 12 1

Overall, the speed tests probably paintlikst story about the broadband in the county. Speeds on fiber
are adequate for both upload and download. Cable download speeds are good, but upload speeds ar
slower.DSL, highorbit satellite and fixed wirelesse not delivering speeds that mixt FCC definition

of broadband.

Our Approach to the Financial Analysis.We created financial forecasts for two reasons. One was to
calculate the amount of grants needed to bring broadband to the study area. Setongmasstrate to
ISPs that it could be lorgrm profitable to bring fiber to the study aréée used théollowing approach
to create the financial forecasts
1 Theforecastsassume that a commercial ISP wobtthg thebroadbandolution
1 We arbitrarilychosea market penetration rate 66%. We d &novbhiow many customers a
new fiber business mighttractand chose ik penetratiomateas typical of what we might expect
in a rural area with poor broadband
1 All financial modelscovera 20-year periodAll projections include projected financing costs for
borrowing the money needed to build and launch the network.
We believe théinley Engineering networkost estimateareconservatively high.
Products were priced at a modest discount from theimxigrices ofbroadbandsold in the
market todayBasic broadband prisstarted at $65 per month.
1 The estimates of operating expenses represent our best estimate of the actual cost of operating
the fiber business and are not conservative. Most opeatpenses are adjusted for inflation at
2.5% per year.

= =4

Key Financial Study Results.The assumptions used in creating the various business plans are included
in Section IIIB of the report.The resuls of the financial analysis aracluded in Section IIC of the
report. A summary of the financial results is includeBxhibit II. Following are the key financial findings
of our analysis.
1 To bring fiber broadband tevery home and businessBentonCounty will require substantial
grant funding.The amount of grants needed varies by the expected customer penetration rate, as

follows:
Penetration Grant Percent
Rate Assets Needed Grant Needed of Assets
55% $11.4 M $7.9M 69%
60% $11.6 M $7.4 M 64%
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65% $11.8 M $7.0M 59%
70% $11.9 M $6.4 M 54%
75% $12.1 M $5.9M 49%

1 The cash generated by a fiber broadband business irethis also affected by other key variables.
We calculated the impact of changing prices, interest rates on debt, loan terms, cost tife
building the network.

Funding Options. As described above, it will require significant grant funding to bringcadiand
solution. There is a lot of grant money that will be coming available over the next few years, and there

should be sufficient grant fundingbor i ng t he needed broadband. I t O ¢
of the various grant programs becauwsach works differently-or example, some grants require using
prevailing wages, which would increase the cost

above Here are the more important upcoming ways to use grant funding to build theréibébéand

1 ARPA Funding The county has ARPA funding that can be used to fund broadband expansion.
This money is under the Countyds control anc
to using the funding. For example, this funding couldb®tised to overbuild the RDOF areas if
LTD Broadband is awarded funding.

1 State Borderto-Border Grants These state grants are administered by the Department of
Employment and Economic Development (DEED). These grants are likely to be larger than
normal for the next two years due to the infusion of federal grant funding that is being added to
the normal state funding.

1 ReConnect GrantJhis is a nationwide $1.1#llion grant fund with applications due by February
2022.These grants require extra costs like the use of prevailing wage. The grants also likely come
with the requirement that a winning ISP accept a loan from the Rural Utility Service {RUS)
something that maniSPs cannot do. The grants also award extra grant points to tribal areas, to
ISPs willing to provide open access, and to grant areas that are extremely rural. These are not going
to be an easy grant for many ISPs to win or to acdepbw looks like tlere will be a second
round of ReConnect grants for $2 billion due some time this summer.

1 BEAD GrantsThe official name of these grants is the Broadband Equity, Access, and Deployment
program. his program congout of therecently approved federal Inftascture Investment and
Jobs Act. This is a $42.5 billion grant pool that is aimed at bringing broadband to places like

Benton County. l'tds | i kely goi nngadetavailable Tha vy e
final grant rules will be developed Ibiye NTIA at the federal level and will then be administered
and awarded by the states. We think ités 1|ik

that administers Bordep-Border grants

Paged



Benton County Broadband-easibility Report

STRATEG IC RECOMMENDATIONS

Our primary recommendan is that the County develop a strategy for solving the broadband shortfalls in
the county. To that end, we think you need to consider and discuss the following:

Choosing an ISP Partner

If the County is willing to make a sizable matching graritdtp an ISP win other grant funding, then the
County is in the enviable position of being able to influence the winner of grant funding. Federal grants
always prefer grant requests where there is local involvement, and they like to make grants that have
guaranteed funding

Since the County is willing to provide some funding to bring a fiber solution, you have more options than
other localities. The first big decision to malsenho you want to partner with and obviously, your
choice of partner has to blling to partner with the County and to aggressively pursue grant funding.

We think ités vital to identify the | SP partner

1 The huge amount of federal grant funding means that every ISP in the statadrastomxpand.
Their only limit will behow much expansion they are williagd ablgo tackle. Part of this is due
to the fact that all rural grants are going to require some matching funds from the ISP, but also due
to the challenge of expanding and lling a lot of network in a relatively short period of time.
Any ISP you are interested in also has opportunities in neighboring coustiegu need to lock
down an ISP partner as soon as possible.

1 We believeall the big ISPs are also going to be punguhe huge federal grant dollars. We assume
t hat given a choice youbéd rather have a | oca
big ISPs like Charter, Windstream, Frontier, or CenturyLink. @Omeave of these companies, and
possibly otlers might seek federal grant fundirig serve Benton County.

After addressing the other issues listed below, we think you should approach any ISPs that you will
consider as possible partners. This could be the Benton Cooperative. It might meawlichiglready
provides some fiber near the areas that need a broadband solution. It may mean ISPs from neighboring
counties.

Be Prepared to Support Grant Filings

Many state or federal grant programs require a showing of local community support. Benton County
should be prepared to help an ISP by gathering government and resident support for the grant applications
This means soliciting as many letters of support as dedsilsupport a fiber grant.

But in your casgthis requires a strategy decision. For example, you could decide to support only one ISP
in making grant filingsJust as you have the ability to strengthen a grant filing by showing strong public
support, pu can alsaveaken other grant filings bwisibly not suppoibg them

This is not an easgecision to makebecause there is no guarantee that the ISP you want to support will

win the grant funding. For example, some big ISP mighke a federal grant filing that covers a dozen
counties that the grant awarders will find attractive.
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Timing 7 Which Grants to Pursue?

The whole country is going to be gearing up to ask for grant funding out of the giant $42.5 billion BEAD
grant. We fnd it likely that this grant is going to attract a lot of ISPs and there might be multiple ISPs,
both large and small, and local or from elsewhere that might pursue a grant in Benton Tloisnity.

going to present a huge puzzle for the grantaward agefcy i t 6 s f aced with mul ti
different geographic footprints.

But there might be an alternative that woanaid the craziness that will come with the giant BEAD grant.

For example, the County might be able to work with an ISPtoayet funded from the ReConnect grant
program or the Minnesota DEED grant program. There are several reasons to consider this alternative to
the big BEAD grant. One is that the County will be able to choose the ISP to partner with in these other
grant foums and that partnership increases the chances of winning these grants. Another big reason to
get funded before the big BEAD grants is that the grant project would get a head start on BEAD grant
construction. |t 0 slionetBgADgm N fdndinghsading to bverwtieln2he Supply i |
chain, so getting an earligrant probably means an easier chance of getting the project built on time.
Perhaps the biggest reason would be that a grant that is awarded earlier than the BEAD grants will bring
a broadband solution sooner. It seems | ikely t|
will not be required to be completed before 2026.

Depending upon your ISP partner, the ReConnect grant wibeetsy to wifi and many ISPs are not
able to accept any RUS loan that might be tied to a ReConnect grant.

But as long as the combination of BordeiBorder grants and county grants are sufficient, an ISP ought
to be willing to move forward now and not wait for the big federal program.
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OTHER RECOMMEND ATIONS / NEXT STEPS
Consider a Statistically Valid Survey

An ISP partner might want you to conduct a statistically valid survey or a canvass in the grant area to
better define the potential custonpEmetration raten a fiber networkThe amount of needed grant to

fund broadband is going to vary depending upon the expected number of customers that an ISP might get
to buy service from a new fiber network. This study includeéxansiveonline survey that showed a
strongof demand fobetterbroadband. However, an online survey cannot be used to predict the percentage
of households in the county that would buy broadband from a new fiber ISP. The only way to quantify the
likely residential penetration rate is throughstatistically valid survey. Such a survey will not only
guantify the households that might buy broadban
or cané6ét afford to buy broadband.

Another alternative would be a canvésahich would invdve asking every home and business in the
grant area if they might buy broadband from a newly built fiber netwidnik. is sometimes referred to as

a pledge card drivéA canvass is most effective if you can identify the ISP partner and discuss specific
broadband products and prices. A canvass requires a lot ofaftbrhight requireolunteers to help with

the effort.

Involving / Informing the Public

We heard a strong desire from the public to understand the path that is ghiegai®n to find a
boadband solution. We work all/l across the <count
up than the ones in this county.

We think you need to harness that enthusiasm, and that means finding ways to keep the public involved
in the process forard, but more importalyt to keep them informed of the steps that are being taken.
There are a lot of ways that other counties have harnessed great public energy and kept the public involved
This might mean sharing this report and having a series oicpubleting to discuss the finding of this
report. It might mean somehow soliciting public feedbackthe big decisions moving forwardhis

might mean creating a websiterswsletter than regularly informs the public of the progress being made

to find abroadband solutian

Get Creative in Finding Other Grants

There are other federal grants that might be incorporated into finding a broadband solution.

1 There is a federal middimile grant program for $1 billion to build a backbone fiber to reach last
mile projects.

1 There are grants available to schools, libraries, and rural Fezakthproviders that might be able
to contribute towards building fiber.

1 There might be grant funding available @orelectricsmart grid that could be tied into building
fiber to rural electric substations.

1 In addition to funding for building fiber, there is suddenly a lot of funding available for digital
equity and inclusion. This is also part of the Infrastructure Investment and Jobs Act (IIJA). The
grant programs take twdifferent approaches to try to close the digital divitieese grants can be
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used for programs like buying computers and hotspots and for training people how to use
broadband and the Internet

The State Digital Equity Capacity Grant Program wiMegb1 5 billion to states to then distribute
through grants allocated at $300 million for the next five yeai$e stated goal of this grant
program is to promote the achievement of digital equity, support digital inclusion activities, and
build capacity for Horts byst at es rel ating to the adoption

acronym for this grantprogram t 6 s | i kel y that each state wi
program.

The second new grant program is called the Digital Equity Competitiamet @rogram. These are
grants that will be administered by the NTIA and awarded directly to grant recipients. The budget
for this grant program is $1.25 billion, with $250 million per year to be awarded in 2022 through
2026.

Tackle the Other Broadband Gaps

Most of the above suggestions concern solving the broadband availabilitynge@ning getting faster
broadband in the county. However, even when a broadband solution is found the county is still going to
suffer from issues of broadband @ffability, the lack of computers in homes, and the lack of digital
literacy for a lot of citizens. The county needs to put effort into solving these gaps along with solving the
availability gap

Tackle the Affordability Gap

There are homes in the caynhat have a problem affording broadband. There are ways to help these
households.

Affordable Connectivity ProgranThe County needs to make sure that residents get the full benefit
of the Affordable Connectivity Program. This program was funding @r.Z billion from the
Infrastructure Investment and Jobs Act. This will start in January 2022 and will provide a discount
of $30 per month on broadband bills for any household with an income less than 200% of the
federal definition of poverty. As an examplthat would currently be $44,000 per year for a
household of three.

The County should push all ISPs to participate in this plan. You should also make a push to inform
the public that this discount is available.

Support Local Affordability Efforts

There are nonprofit organizations around the country that are tackling the affordability issue. One
of the more ambitious such efforts is being done by Mobile BekEhis is a nonprofit that works
nationwide to bring lowcost mobile broadband to nonptsforganization around the country, and
through those local nonprofits brithgw-costbroadband to lovincome people.

! https://www.mobilebeacon.org/
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There are numerous solutions being used by the nonprofits working with Mobile Beacon. One
common effort was discussed above which @ravide portable WiFi hotspots that are distributed
from libraries. Mobile Beacon has also negotiated a deal with Sprint (Ag\ablle) to provide
low-cost cellular broadband to students and others that is priced as low as $10 per month for an
uncapped céllar broadband connection.

An interesting studdwas done looking at the impact of bringing broadband teilmeme homes
for the first time in the Twin Cities in Minnesota through the Mobile Beacon effort.
1 94% ofMobile Beacorsubscribers use the internet daily and 82% say they use the internet
severahours a day.
1 The average home with Mobile Beacon used 41 GB of data per month. Students used an
additional25 GBper month. People looking for jobs usetl GB moreper month.
1 The Mobile Beacon broadband had an immediate impact on students. Parentthatport
students spend an average of more thhours per weetoing homework on the Internet.
1 Thenew Internet connection allows adults in laveome homes to get training. 32% of
adults in the Mobile Beacon program were taking online courses

Bridging the Broadband Skills Gap

Even i f better broadband becomes available ther
basic computer skills needed to take part in the modern digital world. The county should consider finding
ways to povide more computer training. This can be done in a wide variety of ways:

Allow the Schools to be Used Aftétours for Training AdultsA number of communities use
computer training centers that already exist in schools to holdraftes training for dults.

Develop Training Course in the Libraries number of communities have developed computer
training programs through their libraries.

Find Solutions for the Homework Gap and Computer Gap

|l tds clear that Bent on iChomeswitl students withouttgood leroadbanthe w ¢
or homes without computers. The COVID crisis showed that the county needs to work on this problem
now and not wait for a fiber broadband solution. Possible solutions might include:

TakeHome Computers for allé®ool Kids The most common solution are schools that send
computers home with students. some school systems these computers can only be used to
connect to the school system network, making them home@rdykcomputers. But other school
systems have regnized that these might be the only computer in a home and let students and
their family use the computer for other purposes. The biggest problem with -pcbeicled
computers are students that dondét have a bro

2 Bridging the Gaphttps://www.mobilebeacon.org/wp
content/uploads/2017/05/MB_ResearchPaper_ FINAL_WEB.pdf
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Lending Mobile Hot Spots There are many communities that are lending mobile hot spots to
citizens through the libraries much the same way they lend books. A person can check out a hot
spot for some period like a week or 10 days, which will provide broadbandathdie used with
computers or tablets.

This program requires two things. First, Benton County would need to buy mobile hot spots and

be prepared to continue to fund them into t
big cellular companiesotprovide free or inexpensive bulk cellular data to power the hot spots.
Ot her communities have been successful in cr

hot spots will only work where there is cellular broadband availalsie you shouldry to put
together a map of wher e’ muehlikemapaimglandine Breadband d d
as described above.

Get Computers into Homes that Need Th@ommunities tackle this in two ways. One is to give
or lend laptops or tablets to stude Some school districts provide computers to every student
while other provide them selectively to students that need them.

The other alternative is to find a local nonprofit that is willing to tackle the computer issue. Most
home and business computédast 35 years and nonprofits have found that older computers can

be upgraded fairly inexpensively and then placed in homes that need them. Such an effort can be
a lot of work, but many communities have found groups willing to tackle the issue.

One sub program is the nonprof2D® (End the Digital Divide)n Charlotte, North Carolina.

The organization refurbishes laptops contributed by businesses in the Charlotte area and gives

them to studentd he organization has taken a sevgnalng approach tmaking this happen:

1 They solicit used laptops from businesses in the Charlotte area. Most big businesses replace
laptops every few years and most of them have been ending up in the landfill. Now a number
of businesses send all their used laptops to E2D.

1 Used laptops need to be refurbished and E2D started several computer labs in area high schools
where they hire students at a decent wage to refurbish the computers and install new software.
The purpose of these labs is not only to get the laptops readgttidute, but they are
providing technical training for kids that is helping them move on towards college or a
technical career.

1 Households that get a new computer also get a live tutorial and technical support to best take
advantage of the new laptops.

1 Finally, the Charlotte area has a lot of homeless families and there are thousands of homeless
kids in the area. E2D has partnered with Sprint to provide mobile hot spots and data plans that
are providing broadband access to homeless students and othens Wwoadband.

Another organization that works nationwide to fund computers is Minnedmagisd nonprofit
PCs for Peoplé They provide PCs to households that need them and work with other entities
including Mobile Beacon and E2Benton County, or soe local nonprofitcould connect with

3 https://www.e2-d.org/

4 https://www.pcsforpeople.org/
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PCs for People to find ways to get computers into the hands of the neediest households in the
county A | ocal nonprofit could also mirror wha

Create More Public Hot SpotBenton County can fund more public hotspots. Outdoor hot spots
are particularly effective since students can sit in cars and use them any time of the day or night.
Benton County can start this process by extending the WaBuaatybuildings to the outde areas
surrounding the buildings. To the extent tbatintybuildings already have decent broadband, the
concept is to share it with the public. It O
public in the evenings when the government offkese ¢l osed and t he,band
sharing this bandwidth usually adds no cost to what is paid for broadband

A more aggressive plan would be to create pu
have good broadbaiidhe placesvhere citizens need it the most. However, it might be a challenge

to find the bandwidth needed to support such hot spots. You might be able to partner with the
incumbent ISPs or cellular carriglatmi ght have broadband ttat i s
public.

Reward Businesses for Providing Public Hotspots We 6 ve seen communi t
businesses for creating good public hot spots. The reward can be anything from public recognition
and awards to some sort of break on local taxes and fees.
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|. MARKET ANALYSIS

A. Providers, Products, and Prices

CenturyLink, Frontier, Windstreamand the Benton County Cooperative Telephone Compamyhe
incumbent telephone companies in the coumtye first three companies provide broadband uBigg

over copper telephone lines. Benton County Cooperative has largely upgraded tohigeable TV
providers in the county ar€harter (Spectrum) and Benton Communicatiofise county also has a
numbe of fixed wireless ISPs includingdvantenon, Fallsnet, Genesis Technology Communications,
Tekstar Arvig Communicatiol, and Xtratyme TechnologiesResidents can also buy broadband from
satellite companiesSome rural customers are using broadband peoMay cellular companies.

Following is an analysis of the prices being charged in Benton County ¥gaknow from experience

that prices vary widely by customer for many ISPs. Over the years, customers have purchased bundles ol
participated in promotiwal pricing and might be charged differently than their neighbors. It seems almost
counterintuitive, but the customers paying the most from most incumbents are often those that have been
with them the longesiThe wide variance in rates charged in the camity meanghere is no longer
anything that can be consi der ed awewanteditcundenstdndr d o
the average pricdseing chargetibdayfor broadband and the other products.

Incumbent Telephone Companies

CenturyLink is the brand name for the incumbent telephone company that is owned by Lumen
Technologies. CenturyLink is thiird largest telephone company in the country with headquarters in
Monroe, LouisianaThe company has undergone several major chaingeg/nershipover the years.
Earlier in 2020 the company announced it is selling the telephone networks in twenty states to Apollo
Asset Managemeiitbut the Minnesota properties are remaining with Lumen.

At the end of the fourth quarter of 2020, thenpany hadver4.5 million broadband customers, having

lost 134,000 broadband customers during the year. The company has a small number of cable TV
customers but announced in 2020 that it is phasing out of that business ImeaFoarketshetelephone
company bundles with Dicd V.

As the i ncumbent provider, CenturylLink is cons
This means that CenturyLink is required to serve all residential and business customers for basic local
services, and it must provide facilitissall customers.

In recent years CenturyLink invested significant capital in improving data speeds in metropolitan areas.
For examplein 2016 thecompanybuilt fiber to pass 900,000 homes in major markets like Seattle,
Phoenix, DenverandMinneapolis Since then, the company merged with Le¥€ommunications and
thenew CEGsignificantly cut back in fiber expansion. However, recently, at the end of 2020 the company
announced plans to start aggressively building fiber again, but likely only in largetsiand not in rural
markets like Benton County.
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Telephone Rates

Centur ylLi n kales werees fellpws avimer last tariffed. This does not mean that these
are the rates any longer and with atakffed rate CenturyLink is allowed to chargehatever

they want, within reason. The following rates were the last listing of the flat rate option, meaning

a telephone line using these rates can make unlimited local calls. There used to be options available
for customers who wanted to be able to maiké pay for fewer local calls.

Monthly
Flat Rate Residential Phone Line $18- $22
Flat Rate Business Telephone Line $42- $45
Business PBX Trunk Lines $45- $51

These rates do not include the Subscriber Line Charge whialrently $6.50 for both a business

and a residential line and would be added to the above rates. The rates also do not include the
Access Recovery Fee (ARGyhich is an FCC fee that is currently capped at $1 per month, and
CenturyLink could be charginghg amount up to and including the $1 rate

CenturylLink telephone | ine pri c a<eitkosolddla i nc |
carte or sold in bundles and packages. Some of the most commonly purchased features are call
waiting, 3way calling, voice mail, and caller ID. CenturyLink offers dozenteaturesand they

range in price from $2.95 to $8.50 per feature for residential service. These products are also now
detariffed, and CenturyLink can charge whatever it likes for these products.

CenturyLink DSL

CenturyLink sells high speed Internet using DSL technology. They sell both a bundled DSL
product, meaning that you purchase it along with a telephone line, and falfoea product,
meaning a customer can buy just D@host of the indstry refers to this as naked DSIAs
discussed above, CenturyLinkersa lot of specialswith special rates available on thevebsite

for newcustomers. But as typical with most big ISPsubscribed s r at es wi | | rev
rates at the end of a special promotiBallowing arebase list prices foresidential DSL. Note
that the quoted speeds offered by CenturylLin
guaranteed. In fact, ruralstomergypically get speeds significantly slower than the advertised
speeds

Residential DSL

Pure DSL is CenturylLinkés name for a DSL
DirecTV. There is one price for the first year, a higher price for tbergkeyear, and after
that the customer pays the list price:

15t Year 2" Year List

1.5 Mbps download, 896 Kbps upload $30.00 $40.00 $42.00

7 Mbps download, 896 Kbps upload $35.00 $45.00 $47.00
12 Mbps download, 896 Kbps wgld $40.00 $50.00 $52.00
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20 Mbps download, 896 Kbps upload $50.00 $60.00 $62.00
40 Mbps download, 896 Kbps upload $60.00 $70.00 $72.00

Pure DSL alsaequires aDSL modem The charge for this seems to be negotiated and
ranges from $1.95 to $&9

We dondét expect t Beatdon Qurtydaster thansl2 Mbps, GeDegally i n
the faster speeds are available only in the metropolitan markets.

CenturyLink Business DSL

CenturyLink no longer publishes business DSL prices. There are no prices on the website
and no prices listed in any of their sales literature or tariffs. Basically, CenturyLink will
negotiate a price with a business customer basedhgibhow many otheproducts they
purchase sawell ashow long they are willing to sign a contract.

When CenturyLink last published rates their slowest business DSL ranged from $40.00 per
month for a 3year contract up to $62.50 for a mowthmonth product and no contract
commitment. But today each customer will negotiate with a salesperson and rates charged
in the market are all over the board for the same product

Windstream is a regulated incumbent telephone company with headquarters in Little Rock, Arkansas.
The compay was formed in 2006 when Alltel merged with Valor Communications. The company has
since grown through acquisitions and purchased D&E Telephone in Ephrata, PA, lowa Telecom, Nuvox,
Q-Comm, Paetec, Earthlink, and Broadview Networks.

At the end of 2020, thcompany had 1.1 million broadband customers. Windstream does not sell cable
TV but bundles with DirecTV. Windstream is now also bundling with several online TV packages.

In January 2014, the company moved its fiber and copper assets into a REIT owmeaewyly formed

Uniti. In the split of assets, Robert Gunderman remained as CFO of Windstream while his brother Kenneth
became CEO of Uniti. The Uniti REIT was attractive to investors because Windstream pays roughly $650
million per year infiren to Uniti for use of the network. Since formation, Uniti has added other assets to
the portfolio, but the Windstream assets still represent 70% of its assets.

In 2019, Aurelius Capital, a lender to Windstream, filed a lawsuit claiming that the REIT enrang

was a violation of Wi ndstreamds corporate bonds
judge ruled in favor of Aurelius Capital. Windstream and Uniti immediately went to mediation to try to
resolve the issues raised by Aurelius Capaaiduit. But when the companies could not resolve the issues,

the company went to court. The court case had to resolve an accounting issue. At issue is the question o
whether the payments from Windstream to Uniti are rent or if they are instead a didmasethg
arrangement. The court decided that the payments were considered to be a financing arrathgsment
paymentghenbe@me unsecured debt for Windstream. This ruling was a windfall for Windstream when

it came out of bankruptcy in 2020. The comypas now investing in building fiber.
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Standalone Internet

Kinetic Internet 10 Up to 10 Mbps $67.00
Kinetic Internet 25 Up to 25 Mbps $67.00
Kinetic Internet 50 Up to 50 Mbps $67.00
Kinetic Internet 100 Up to 100 Mbps  $77.00
Modem Rental $9.99
Telephone

Basic Phone Starts at $23.34
Subscriber Line Charge $6.50

Phone bundles with Internet start at $20.00
Windstream charges extra and individually for most features.

Television

Windstream bundles with DirecTV
Windstream ione of the only telephone companies to bundle with YouTube TV.

Frontier Communications is the fifth largest telephone company in the US. The company changed their
name from Citizens Communications Company in 2008. Frontier Communications has growh throug
acquisitions. For instance, in 2015 they agreed to buy 2.2 million customers from Verizon in Florida,
Texas, and California. The company sp®8.5 billion to buy a huge pile of customers from Verizon in
2009 and in 2013 bought the Connecticut operatdingerizon. As of the end of the first quarter of 2020

the company had 3.48 million broadband customers and 621,000 cable customers.

Frontierhasstruggkedfinancially. The company recently emerged framankruptcy anavas able tshed

a lot of its debtin May 2021, the FTC sued Frontier Communications for misrepresenting its internet
speeds. The Commission voted 4o file the complaint, it was filed in the U.S. District Court for the
Central District of California.

Frontier is an incumbent telephomevider and is considered a provider of last resort, meaning they must
make reasonable efforts to try to provide telephone service to somebody within their defined service area.

Frontierds telephone rates ar e «ltoicharge lesa thanftiiee d .
tariffed rates through bundling with other products or promotional specials.

Telephone Rates

Monthly
Basic Calling $ 15.50
Community Plus  $22. 00
Frequent Caller $29.00
Call Detail $2.00
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Frontier charges londistance charges. The Community Plus and Frequent Caller plans combine some
nearby long distance into flat monthly ratéhe communities that are added differ by community.

For all of these product&rontier charges an additional $6 & aSubscriber ine Charge and up to $1
for an Access Recovery Charge (ARC). There has been a proposal at the FCC to abolish the Subscribe
Line Charge, in which case Frontierds rates wou

Frontier offers a dizzying array of other telephone servithss tariff lists all the deregulated rates and
includes long distance, featuresd a wide variety of business telephseevices.

Frontier DSL.Frontier offers broadband with DSL served on copper lines. The company has three
DSL products available tianwide:

Speed Price
Simply Internet Core 6/1 Mbps  $44.95
Simply Broadband Ultra  12/1 Mbps  $ 54.95
Simply Internet Elite 18/1.5 Mbps $ 59.95

DSL Router $10.00

T h e s e -aospeedBandowe know that many rural custombeevesignificantly sbwer speeds, with

some reports barely faster than digl As mentioned elsewhere in this report, the company has taken
money from the FCC to supposedly upgrade many of the rural DSL customers in the county to speeds of
at least 10/1 Mbps.

Front i edisclabeteedist grice of these products. New customers get promotional prices with the
di scl ai mer that after two years the prices wil|
assessed a $1.99 Internet Infrastructure SurchargeisTimdt a tax and is part of the price of the product.

Benton Cooperative Telephone Compariwas founded in 1952Recently Benton Cooperative
Telephone Company and Benton Cablevision were rebranded under the name Benton Communications.
Currently, BentorCooperative Telephone Compasyvorking on converting all of its customers to fiber

optic technology Benton Coopeattive Telephone Company has already upgradedt ofits historic
telephone exchange in Benton County to fiber.

Residential Internet

Broadbandl00 100Mbps  $59.95
Broadband®50 250 Mbps  $69.95
Broadband 500 500 Mbps  $89.95

All internet plans coméundled with telephone with automatic callback, automatic recalg\3
calling, and call forwarding.

5 https://www.bctelco.net/
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Additional

Installation $75

Connection Charge $25

Construction Charge$200 (when applicable)
New Jack Wiring  $75 (per jack)

WiFi $5.95/month

Telephone

Basic $20.50

Long Distance

Plan 1 $0.14/minute

Plan 2 $1.95/month & $0.11/minute

Business Internet

Business Bronze 100 Mbps  $79.95
Business Silver 250 Mbps  $89.95
Business Gold 500 Mbps  $109.95

Additional

Installation $75

Connection Charge $25

Construction Charge$200 (when applicable)
New Jack Wiring  $75 (per jack)

WiFi $5.95/month

Cable TV Companies

Charter (Spectrum) Communicationsis the second largest cable TV company in the country with 29
million broadband customers and 16.1 million cable TV customers at the end of the first quarter of 2021.
Charter had revenues of $48.1 billion in 2020. The company reached its current size after 2016 acquisitions
of Time Warner Cable and Bright House Netwsorkhe company has rebranded its trpli@y products

as fASpectrum. o

Charter was founded in 1993 and got its start as a cable company in 1995 when it acquired Cable South.
Paul Allen, one of the founders of Microsoft, bought a controlling interest ioampany in 1998. The
company continued to grow through acquisition, buying a dozen smaller cable systems over the next
decade. The company went through bankruptcy in 2009 and was able to walkr@aw&g fbillion in

debt, with the majority of the equity the company going to Apollo Management. Charter announced in
late 2017 that they were partnering with Comcast in some markets to be able to provide cellular phone
products.

Charter says they have upgraded all of their systems nationwide to a newaiestamidard DOCSIS 3.1.
This technology from CableLabs allows bonding of an unlimited number of spare channel slots for
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broadband. This will allow the company to increase data speeds and market gigabit a data product. A
gigabit data path requires roughl 2hannels on a cable network using the new DOCSIS protocol.

Along with the introduction of gigabit broadband the company announced -tlcedssard speed
increases for upgraded markets. They announced that the speed of their base broadband pranuct will

be 200 Mbps. This is an increase from 100 Mbps. However, there are many markets where they are not
able to deliver the new faster speeds, and in some markets the standard product being marketed is at 10
Mbps.

While Charter is a giant company, themrgng structure is one of the simplest in the country. The
company is going through some major turmoil in that they are moving prices in the recently acquired Time
Warner markets to Charter prices, which in many cases are higher, especially since TimaeWsdar
generous in handing out continuing specials and promotions.

Broadband Pricing

The company currently has only two broadband products. As mentioned above, the base product
ranges in speeds in various markets between 60 Mbps and 200 Mbps.sbheyahave a gigabit
product in some markets.

Spectrum Internet 60-200 Mbps $69.99
Spectrum Internet Ultra ~ 220-400 Mbps $94.99
Spectrum Internet Gig Up to 940 Mbps $129.99
Activation Fee $49.99

Charter has raised rates twice within tast year. A year ago, the base broadband product was
$64.99 / month.

Charter Internet (In a bundle)
Regular Price $59.99

Note that the basic Internet pricgbove includea $5 per month increase for 2021. The bundled

rate was increased by $5 per month at the beginning of 2824 biggest increase we can recall

ever having seen in broadband.

Charter offers WiFi router (optional) for a etime activation fee of $9.99 pl#¥.99 per month.

There are no data caps on broadband monthly download. However, in June 2020 Charter asked
the FCC for permission to begin using data caps. The company has been prohibited from using
data caps as a condition for being allowed to purchese Warner Cable.

Telephone Pricing

Residential telephone service is only available as part of a bundle and not as a standalone product.
Depending upon the bundle, the voice product that comes with the most popular features adds $10
to $15 per month tde cost of a bundle. Charter does not advertise their business telephone rates.
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Benton Cablevisionis thecompetitivesubsidiary of Benton Communicatiotit operates outside of the
incumbent telephone operatibgundaries

Residential Internet

Broadbandl00 100Mbps  $59.95
Broadband®50 250 Mbps  $69.95
Broadband 500 500 Mbps  $89.95

All internet plans come bundled with telephone with automatic callback, automatic reealy, 3
calling, and call forwarding.

Additional

Installation $75

Conrection Charge $25

Construction Charge$200 (when applicable)
New Jack Wiring  $75 (per jack)

WiFi $5.95/month

Business Internet

Business Bronze 100 Mbps  $79.95
Business Silver 250 Mbps  $89.95
Business Gold 500 Mbps  $109.95

Additional

Installation $75

Connection Charge $25

Construction Charge$200 (when applicable)
New Jack Wiring  $75 (per jack)

WiFi $5.95/month

Midcontinent Communications® was founded in 1931 in Minneapolis, MN. Midcontinent
Communications provides internet, cable TV, and telephone services in Minnesota, North Dakota, South
Dakota, Wisconsin, and Northeast Kansas.

In 1999 Midcontinent Media and AT&T Broadband merged theble operations in North and South
Dakota, Minnesota, and Nebraska and named it Midcontinent Communications, a joint venture. The
partnership continued after Comcast purchased AT&T Broadband.

In 2009 Midcontinent Communications purchased cable sydiemmsCharter in Minnesota, including
Balaton, Bemidji, Canby, Ely, Fairmont, International Falls, Littlefork, Sherborn, and surrounding
communities. In June 2011, Midcontinent Communications acquired 33,000 Minnesota and Wisconsin

6 https:/www.midco.com/
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subscribers from US Cahlin 2016 Midcontinent Communications purchased the cable system serving
Lawrence, KS, from WideOpen West.

Recently, Midcontinent Communications has announced its Fiber Forward program, which will upgrade
all of its network to fiber optic cables. ThebEr Forward program begins in North and South Dakota, but
eventually, al | Mi dcontinent Communicationos
Communications recently announced a $500 million investment to upgrade Sioux Falls to its fiber
netwok. The fiber network will be capable of delivering 10 Gbps to every customer.

Residential Internet

Internet 50 $49.95

Internet 100 $59.95

Internet 200 $69.95

Internet 500 $79.95

Gig Internet $99.95

Additional

Modem Lease $6.00
Wireless Modem $8.00
Freestyle WAFi (includes modem lease) $9.95
Installation $100.00
Telephone

Local Home Phone Line  $9.95
Home Phone Package $22.95

Midcontinent Communications offers a variety of telephoneadfor an additiongdrice.

Business Internet

Business 50 $60.00

Business 100 $80.00

Business 200 $110.00

Business 500 $140.00

Business Gig $200.00

Additional

Modem Lease $6.00
Wireless Modem $8.00
Freestyle WAFi (includes modem lease) $9.95
Installation $100.00
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WISPs (Wireless ISPs)

AdvantenonInc was founded in 2009 as a rural software development center. In 2015 Advantenon began
providing fixed wireless internet to southwest Minnesota. Advantenon has plans of expanding throughout
Minnesota andnto the Dakotas. Recently, Advantenon partnered with LTD Broadband to increase its
service area. Advantenon uses 3.65 Mhz frequency to provide secure access to internet speeds. In additio
to providing wireless internet, Advantenon provides web designchndibased services like email
hosting and network monitoring.

Residential Internet
3/1 Mbps $29.99
8/1 Mbps  $39.99
20/3 Mbps  $59.99
50/5 Mbps  $89.99
100/20 Mbps $109.99

Additional
Equipment Rental $10/month
Installation $99

Business Intaeret

Extreme 100-250/100250 Mbps $199.00
Additional

Equipment Rental $10/month
Installation $99.00

Fallsnet’ is a fixed wireless internet provider. Fallsnet provides internet services in Little Falls, Pierz,
Royalton, Buckman, Bowlus, and thermunding areas. In addition to providing fixed wireless service,
Fallsnet provides dialp internet and computer repair.

Residential Internet

Standard 10/4 Mbps $45.00
Deluxe 25/6 Mbps $70.00
Ultra 50/10 Mbps $95.00
Max 100/20 Mbps $140.00
Additional

Activation Fee $45.00

Dial-Up Internet
56 Kbps $14.95

7 https://www.fallsnet.com/
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Genesis Technology Communications, LLEis a fixed wireless provider in central Minnesota.

Genesis Technology Communications, LLC does not post its internet spgausesronline. Potential
customers must contact for pricing.

Tekstar Communications, Incis owned by Arvig Communication Systems. In 2018, Arvig purchased
Palmer Wireless in St. Cloud, which expanded its service into Benton County. In Benton County, Arvig
operates under the brand name Tekstar. Tekstar provides fixed wireless and fiber internet service in Bentor
County.

Residential Internet
5/1 Mbps $47.00
10/1 Mbps  $57.00
25/3 Mbps  $64.00

Additional
Installation $99.00

Fiber Internet

50 Mbps $42.00
100 Mbps $57.00
1 Gbps $112.00
Additional

Installation $99.00

Business Internet

Customers must contact Arvig for business pricing.

Xtratyme Technologies, In€ is a fixed wireless provider in Benton County. Xtratyme was founaed
1999.

Xtratyme does not post its speeds or prices online. Potential customers must cayeaspéeds and
pricing quotes

8 https://www.genesiswireless.com/

9 http://www.xtratyme.com/
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Cloudnet, Inc1®was founded in 1994 and is headquartered in St Cloud, MN. Cloudnet offers DSL, fixed
wireless, web hostingoc consulting, email, and clouskrvices. Cloudnet provides service throughout

central Minnesota.

Residential Internet

2/1 Mbps
5/1.5 Mbps
7/1.5 Mbps
Additional

Installation

Business Internet

5/5 Mbps
717 Mbps
10/7 Mbps
15/10 Mbps
20/10 Mbps

Additional

Installation

$49.99
$59.99
$69.99

$99.00 (waived with ¥ear contract)

$79.99
$99.99
$129.99
$149.99
$199.99

$149.00 (25% off installation fees wighyearcontract)

LTD Broadband LLC ' LTD is a fixed wireless providethat was founded in 2011. LTD Broadband
covers lowa, Minnesota, Nebraska, South Dakota, and Wisconsin. Currently, LTD Broadband has 2100
tower sites covering 50,000 square miles. LTD Broadband is the 4th largeswiieésbss provider in the

UsS.

Residatial Internet

Faster
Family
Ultra

Home Office

6 Mbps $50.00
10 Mbps $70.00
25 Mbps $80.00
35 Mbps $110.00

All prices above are for-§ear plans. Customers can subscribe for 1, 3, or 6 month plans at

additional costs.

Installation

10 https://www.cloudnet.com/

11 https://itdbroadband.com/
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Business Internet

Interested customers must contact LTD Broadband for business prices.

Satellite Broadband

There are two satellite broadband providers available to homes and businesses in Benton County. Both
Viasat and HughesNeaitilize satellites that are parked at a stationary orbit over 20,000 miles above the
earth.

There are a few problems that customers consistently report with satellite broadband. Customers complain
that satellite costs too much. Customers also hathigfelatency, which can be 10 to 15 times higher

than terrestrial broadband. The latency is due to the time required for the signals to go to and from the
satellites parked at over 22,000 miles above datfiat adds time to every rowtdp connection tahe

web. Most reatime web connections, such as using vaigerIP, or connecting to a school or corporate

WAN prefer latency of less than 100 ms (milliseconds). Satellite broadband has reported latency between
400 ms and 900 ms.

The other customer complaint is about the tiny data caps. As can be seen by the pricing below, monthly
data caps range from 10 gigabytes to 150 gigabytes. To put those data caps into perspective, OpenVaul
announced recently that the average US home ubkdigabytes of data per month in the fourth quarter

of 2019, up from 275 gigabytes in 2018 and 218 gigabytes in 2017. They also reported that the average
cord-cutting home used 520 gigabytes per month in 2019. The small data caps on satellite broakiand ma

it impractical to use for a household with school students or for a household that wants to use broadband
to work from home.

Viasat (was formerly marketed as Exede or Wildblugasat satellite broadband has gotten better

over time. The broadband dhe ViaSatl satellite launched in 2011 was relatively slow, with
speeds as fast as 25 Mbps. The company markets speeds as fast as 100 Mbps download on th
ViaSat2 satellite launched in 2017. The company plans three new V3asaellites with even

higher capacity, with the first to launch sometime in 2022

Prices are high by comparison to other broadband products. The latest pricing from the company

is as follows:
Price Speed Data Cap
Unlimited Bronze $84.99 12 Mbps 40 GB
Unlimited Silver $119.99 25 Mbps 60 GB
Unlimited Gold $169.99 100 Mbps 100 GB

Unlimited Platinum  $249.99 100 Mbps 150 GB

There is a $12.99 per month additional fee for equipment on top of these prices. A customer must
sign a 2year contract to get these prices, with a fee of $15 per remaining month if a customer
breaks a contracOnline reviews say that speeds can be tledtas slow as 1 Mbpsnce a
customer reaches the monthly data. cap
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HughesNetis the oldest satellite provider. They have recently upgraded their satellites and now
offer speeds advertised as 25 Mbps download and 3 Mbps upload for all customerxapyices
according to the size of the monthly data cap. Their packages are as follows:

10 GB Plan $ 59.99
20 GB Plan $ 69.99
30 GB Plan $ 99.99
50 GB Plan $149.99

These packages are severely throttled after meeting the data caps.

Starlink . Starlink will be discussed more in the technology section of the report. Currently,
customers can buy a beta test broadtfamu the company for $99 per month. Customers also
have to pay $500 for the receiver. There are reportedly more than 500,000 customers on the
Starlink waiting list. The product supposedly delivers download speeds between 50 Mbps and 150
Mbps.

Cellular Data

In every market, there are customers that rely on cellular broadband rather than buying home broadband.
Many such customers spend time at work or elsewhere that has access to WiFi to avoid exceeding the
small data caps on cellular broadband. Ther¢haee primary cellular companies in the counrtAT&T,

Verizon, and TMobile. As a result of the merger agreement betwebtobile and Sprint, Dish Networks

is in the process of becoming a fourth nationwide cellular carrier.

Following are the latest tianwide 4G cellular download data speeds for the carriers for the first quarter

of 2021. These are average speeds reported by Ookla that gathered the speeds from millions of cellulal
speed tests. Note that these are natianerages and rural customakely get slower speeds than these
averages. Note that these speeds show a major increase for all carriers. Ookla reported these same resu
for the first quarter of 201%vith all three carriers having speedsetweer33and34 Mbps.

2021
AT&T 76.6 Mbps
T-Mobile 82.4 Mbps
Verizon 67.2 Mbps

There are several reasons for the speed incréasstamost cellular networks had not been fully upgraded

to 4G in the first quarter of 2019. The first fully 4G compliant cell site was completéxt iminter of

2018. Since then, the carriers have implementedldGsteverywhere. The carriers also all implemented
new spectrum bands. Ttuea®5Gebutltha bees spealrumt bandssareralestill s |
using 4G technology. The new spectrum allowed cellular customers to spread out in busy markets, which
means that the cellular networks have stopped bogging down at busy times of tweldas duringie

daily commute

All threecarriers now offer unlimited data plans. The plans for AT&T and Verizon are not actually
unlimited and have monthly data caps in the range efZBgigabytes per month of downloaded data.
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These plans have limits on how muttdta can beised fortethering from a cell phon® other devices
T-Mobile claims to offer unlimited data but begins throttling customers after 50 GB of data usage in a
month.

Fixed Cellular BroadbandThe cellular companies have cellular broadband mtsdar several years

aimed at rural broadband. These products were referred to in the industry as hotspots. They offered date
plans and small capped monthly data allowances similar to the plans available for cellphones. Many of
these products are still placeand use the same frequency bands as traditional cellphones, and as such
get no better coverage or broadband speeds as normal cellphones.

All three major carrierare in the process of updating to more robust products being referred to in the
indudry as fixedcellular broadbandAll three major carriers have aggressive plans to market the new
fixed wireless planalmost everywhere, including in towns and citieise companies suddenly have a lot

of additional bandwidth at cell sites based upon eadhpany deploying new bandsa#llularspectrum

that the companies are claiming as 5G. These are the same new spectrum bands that are showing up ¢
cellular phones as 5G broadband.

AT&T

AT&T offers three hotspot plans3 GB of monthly data for $25, 10 GB of data for $50, and 18
GB of data for $75. The overage data prices range from $10 for 1 GB with the $25 dollar plan to
$10 for 2 extra GB with the 18 GB plan.

The new AT&T fixed LTE gancosts $60 angrovides speeds up to 25/1 Mbpsth a 350 GB
data cap. Customers must pay $10eera50 GB of datafter the data cap is exceeded.

Verizon

Verizon has four hotspot plans based upon the monthly data allowance. The 10 GB plan is $60
the 20 GB plan is $90, the 30 GB plan is $120, and the 40 GB plan is $150. The real price killer is
that Verizon bills each additional gigabit over the data cap at $10 each. Verizon claims that speeds
for the hotspots average from 5 to 12 Mbps downlaadl Z2to 5 Mbps upload. If a customer
refuses to pay the overage <charges and doe
broadband to a crawl once the start of the next monthly cycle.

The new Verizon fixed plan cosk§0 per month for existingellularcustomers and $70 per month
for nonVerizon customers. Verizotlaims speeds are as fast as 50 Miyotisconsumers report
speeds closer to 25 MbpEhe plan has no data cap.

T-Mobile

T-Mobile has six hotspot pricing plans based upon the monthly data usage. The 2 GB plan is $10.
The 6 GB plan is $25, the 10 GB plan is $40, the 14 GB plan is $55, the 18 GB plan is $70, and
the 22 GB plan is $85. Each plan offers a $5 discount for custorherswthorize autopay. The

killer with this plan is that speeds revert to 3G speeds when the cap has been met. The plans alsc
include unlimited texting.
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T-Mobile now offers a fixed wireless plan for $50 per month with AutoPay or $55 per month
without it. T-Mobile claims to provide speeds of up to 100 Mbps by using its 5G network to
provide internet. The-Mobile fixed wireless plan does not have any data ddpscompany says

it will cover 97% of all homes with the product by 2022.

B. Surveys / Interviews

This section of the report looks at market data that we gathered from residents and businesses in the count
using surveys and interviews. The primary purpose of this section of the report is to understand some of
the issues in the county that mighteaff broadband penetration rateshe number of homes and
businesses willing to buy broadbamie got a tremendous response from the public for the residential
surveys, with over 1,600 total responses.

Residential Survey Results

As part of thestudy, we conducted an online residential survey. Online surveys are not statistically valid,
meaning that the survey cannot be relied upon to answer numerical questions like the percentage of home:
that will buy broadband from a new provider. The primarg ason f or this i s tha
reach very many homes that dondt have broadban:
work or on acellphone. In order to be numerically accurate, the survey would negttltmle a
representativeample of homes with no broadba¥th that said, an online surveyusefulat measuring
sentiment. For instance, we daarn how residents feel about current broadband and existing ISPs.

The survey was conducted online using Survey Monk&ciiobe and Novembe2021. The survey was
posted oBentonCount yods website and waadthraughwa easttardsneilthg on ¢

Survey Results

A full copy of the survey questions and the responses are included in Addendum tegdhisHere are
highlights of the survey results:

Broadband Customers

We start the description of our analysis by reporting on an odd set of responses to theld@rvey.
respondents logged onto the online survey, answered the first question, andt.tfdme [8rst question
asks if they have home broadband. Perhaps there was something about the wording of how the County

A

advertised the survey that led to this behavibrut i t 6s not something weovVve

91% of all respondents said that they ddavhome broadband connection todayith 9% saying they
dondt have home broadband. When we | ook at the
use their cellphone for home broadband, so the actual percentage of homes with a fixed hdimaedbroa
connection is 86% (91% with a home connection minus those using only a cellphone).

The respondents who say they have a home broadband connection use the various broadband technologie
in the county as follows:
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Broadband Technologies

cellular
5%

no internet
11%
cable
satellite
3%
fixed wireless
2%

fiber
20%

DSL
31%

This will be discussed elsewheire the report, but there are a lot of respondents using older or slow
broadband technologies.

1 28% of respondentsuy broadband from a cable compariy/% of respondents use Charter, 2%

use Benton Cablevision, aBflo use Midcontinent Communications.

1 4% of respondents are using fixed wireless technal88y use Arvig/Tekstar, less than 1% use
each of the following ISPs: Advantenon, Fallsnet, Xtratyme Wireless, and Skytec.
3% of respondents use satellite broadband.
31% buy DSL from one of the telephone camfes.27% use CenturyLink2% use Frontier, and
less than 1% use Windstream.
1 20% of households are already connected to fiber broadimngBenton Cooperative Telephone
Company.
5% use cellphones for home broadband.
11% of survey respondenttaimed to have no home broadband.

T
T

l
l

We askedvhy households have no home broadband conne&®t said thabroadband is not available

at their homeAs can be seen by the large number of ISPs in the county that we believe every home has
availability forat least one of the providers. We interpret this response to mean that there is no household
broadband worth buyind.3% of homesaid that broadband is too expensamg5%s ai d t hey don
a computer
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Cable TV Penetration

49% of surveyrespondents report the purchase of traditional cable TV, meaning TV from a cable
company, telco, or satellite provider. Thatisower tharthe nationwide average, which dipped below
60% by the end of the first quarter2821 In Benton County, 7% use @tter, 3% use CenturyLink, 6%

use Benton Cooperative Telephone Company, 3% use Benton Cablevision, 3% use Midcontinent
Communications, 27% use satellite, and less than 1 % use Arvig.

28% of the survey respondents claim to be emrtterswho watch all cotent online. Anothe6% of
respondentsise an antenna to get free TV over the3&t.of homes claimed not to watd, while 4%
of homessay thaflTV servicesare notavailableat their home

Telephone Penetration

34% of homes still report having a ldine telephone. The nationwide landline penetration has dropped
below 30%.11% of residents buy telephone service from CenturyLink, 3% from Charter, 1% from
Frontier, 17% from Benton Cooperative Telephone Company, 1% from Benton Cablevision, 1% from
Midcontinent Communications, less than 1% use Windstream, Arvig/Tekstar, and TDS.

Cellular Service

99% of respondents subscribe to cellular send3€o of respondentsaid the cellular coverage is not
adequate at their h operestagesTvéavteSeen. ghmoecellaldrcoverageish i g h
likely a factor in the abovaverage number of homes tiséitl use landlines

Customer Bills

The survey asked customers what they pay each month for theptaglservices (Internet access, cable

TV, and telephone). Wedve found that this ques:
what people say they pay is often different thdrat they actually pay. For example, a household might

cite a $100 special price theyere quoted by an ISRithout realizing that they pay more due to hidden
fees and additives. I tos especially easedicatdh e s e
or bank debits and not know how much they pay. With that said, here is what customers say they are
spending:

Customers buying a bundle of service $151
Customers buying standalone broadbands70
Customers buying standalone cable TV $116
Customes buying standalone telephone $75

We note that the $15average for bundles is pretty typical of what we see in other communities. The
average price for standalone broadband is typical for what we see in other comriunéiasually see

an average betwea $70 and #. The telephone price is higher than what we see in other commuinities
perhaps there are still homes with significant loiigjance billsCable rates are typical of what we see in
other communities.
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Uses of Broadband

81% of respondentsay that somebody in their homes uses the Internet to work from home. That is made
up of those working at home fttiilme (26%), those that workt homeseveral days per week8%), those

that workat homea few times a month %), and those that work frohmome occasionally 86). The
number of people working from hormaeross the countiyas increased significantly during the pandemic

i before the pandemic, we rarely saw more than 10% of homes with somebody working from home.

53% of respondentsvith somebody working from home said they would work from home more often if
they had faster Internet.

5%% of respondents report having somebody in the home using broadband for schdaill%ookthese
householdsaid that thédroadband was ngood enagh to support the online schoolwork.

Webve | earned during the | ast year that most o0
from home come from inadequate upload speeds.
understand, and they oftassume that the entire broadband connection is inadequate.

Satisfaction with Existing Broadband

Below is a graph of the survey responses highlighting the dissatisfaction with the current ISPs in the
county.

Dissatisfaction with Incumbent ISPs
60%

53%

0% 44%

40%

34%

30%

20%

10%

0%
Download Speed Customer Service Value | Get Compared to the
Price | Pay

These results shosignificantdissatisfationwith the incumbent ISP3he highest level of dissatisfaction
(53%) comes from the value compared to the price residents pay.

Support for a Fiber Network
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One of the key questions asked in the survey is if respondents support theBeéedooiCourty trying
to bring better Internet access.

Resident Support

Do Not Suppori
1%

Might Support,
But Needs More
Info
25%

Support
74%

The above graph shows overwhelmingly positive support for the county getting better broadband. 74% of
survey respondents support the idea, with another 25% who said they might support the idea but need for
information. Only 1% of respondents actively dislike the idea.

We asked the reasons why respondents support bringing a new network to the county. Below is a graph
showing the percentage of residents and the reason for their support.
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Reasons For Support

90% 83% 83%

80%

70% 65%

60% 57%

50%

’ 40%

40%

30%

20%

10%

0%

Faster Speeds Competition Reliability Lower Prices Better Customer
Service

This response verifies what the County had heard that prompted you to undertake this study. 83% of
respondents said that faster speeds and better competition are the main reasons for supporting the ne
network. In many counties the primary issue is pridaut faster speeds and better reliable are clearly
more important to residents.

Switching Service to a New Network

In probably the most important question of the survey, we agsgbndents they would buy Internet
service from a new fiber network.

New k Subscribers

Purchas

Might Buy 4%
10%

Probably
26%
Definitely
60%
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As seen in the above grg@B6% of survey respondents had a strong interest in subscribing to the new
network (will definitely or probably buy service).

We also asked what factors would lead a respondent to move service to a new rissigarks a gaph
detailing the reasons why residents would consider moving to a new network.

Reasons for Switching Networks

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

0%

80%
61%
22%
5% 20
e

Faster Speeds Lower Price Better Customer Availability Reliability
Service

An overwhelming 80% of respondents said that faster speeds are the main reason for switching to a new
network. This is not surprising because there are many respondsiag/enbroadband technologies like
DSL, fixed wireless, and satellite.

When asked if they would buy a landline telephdr®p of the respondents said yes, with anotf886 1
saying probably and9% said they might buy. However6% said they were unlikelytbuy a landline.

Interpreting the Results of the Survey

Itoés always a omiresbenwgyg tesuhterpitéeds first i m
survey is not statistically valid, ndassameithatgheyy o u
are the same answer you would get if you were to ask the questions to everyBendtpirCounty. With

that said, online surveys are considered a good way to understand sentiment, and many of the question:
in this survey are sentimenaestions.

Following are my observations of what your survey tells us:

Dissatisfaction with the Incumbent®#4% of respondentare unhappy with download speed#198 are
unhappy with customer service. The highest level of dissatisfactiadVafwas relatd to getting overall
value for the price paid for broadband. These responses indit@t@facommunity unhappess with
existing broadband
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Support for a New Network'4% of residents support the idea of building a fiber network in the county,
with andher 25% who might support the idea if they had more information. This is overwhelmingly
positive support, with only 1% who actively dislike the idea.

The high support is easier to understand when looking at the reasons for the Supertvere two
predominant reasons for support; 83% of respondents hope for both faster speeds and more competition
57% of those that support the idea of a fiber netward& hoping for more reliable services% of
supporters are hoping for a lower price, a®odare hoping for better customer service from the fiber
network.

Customer ServicéNationwide surveybave repeatedly shown thhetbig cable and telephone caanpes

are dreadful at customer servicehe public rates them year after year as having the worst customer
service of all businesses. Over a third of the responde4#s) @re unhappy with customer servic@%

of respondents hoped for better customerisefrom anynew ISP option.

Competition.One sentimenthat came througlstrongly is the desire for more competition. 83% of
respondents said they would consider changing to a new network if it brought more competition to the
market. That is one of tHeghest responses wev e e vi@thatgsestienn

Speed SensitivityThis seemed to be the predominant issue for respondd#iof respondents said they
arenot happy with br oadb3%msad thatphe @rdnary reasan theywwauldw h e
consider moving to a new network is to get faste
done surveys, the primary reason people are interested in a new network is to savé\thib@eyice is
important inBentonCounty,i t 6 s cspeeddsra moréimgortant faciendicating thathe quality of

existing broadband is poor.

Reliability. Reliability isalsoan important issue in the coun§7% said that more reliable service would
be a factor in getting them to change to a new netwhkkbelieve the desire for more reliability comes
from the high number of customers ussigw rural technologies like DSkixed wirelessand satellite.

Price Sensitivity Price sensitivity is an important issue in the counbpo6aid that lower pricewould
be a factor in getting them to change to a new network. We find it likehhdpang forlower prices is
mostly wishful thinking, and not strongplea for lower prices.

Potential Customers on a New Netwo@ne of the most importantasons to do a survey is to get a feel

for the number of households that might buy broadband from a new network. This is one of the questions
where it matters that the survey was not statistically Vaticeaning that we need to take the results with

a grain of salt. However, even an online survey can give us a feel for the popularity of a new network.

60% of all respondents said they would definitely buy from a new network. Andi#esaid they would
probably buy, and®6 said they might buy. We integirthese results as follow:

1 Customers who say they will definitely buy probably will. Every county has some core of
customers that dondét | i ke the incumbent prov
are dissatisfied with the current providend really like the idea of having fiber. We typically see
between 20% and 30% of customers saying they will definitely change to a new network. Your
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survey comes in far higher, wittd®% of the respondents ready to immediately change to a fiber

network.
T 26% of respondents said they would probably change to a new fiber netMerk.v e al way s
that aroundwo-thirds of those that say they wilprobablyoc hange wi | | al so do

make the efforto changdSPs and some will be luretb remainwith the current ISP bjow-
pricedspecialsOverall, these respondents have indicated a decent interest in changing providers.

T 10% said they might buy br oa-thidafthése cugienters ean o f t
be gained as customérdut & a cost. This is the part of the market that requires the marketing
budget. These customers can be won if you make the effort to explain the benefits of your network
and if you have products and prices that the public finds attractive.

T Unfortunately, wce anét use these results to predict a
since this i1Is not a statistically wvalid sur
respondents to an online survey say they would absolutely buy broadband. turlivat
interpretation of the survey is that there is an extraordinarily strong desire in the county for better
broadband.

Business Survey / Interviews

CCG reached out to businesses in two ways. First, a business survey was posted online, aresbusiness
were invited to take the survey. This survey basically asked businesses to tell us their broadband story
is current broadbanaheeting their needs, and what they could do better if they got better broasitband

also interviewed a sample of businessedit) deeper into specific issues. We gave businesses the option
to keep their specific responses anonymainsl somechose to do sd/Ve learned the following from
businesses

We heard three differesets ofstories from businesses.

1 Businesseserved on fiber by Benton Cooperative are happy sp#eds and broadband quality.

1 Businesses that subscribeGbarter and Midcontinent wetargely satisfied buhad issuesWe
heard thathe cable company networksatle occasional outagesmd occasional slowdowns in
speedThe primary complainabout these ISPs from businesses is high prices.

1 Other businesses universally dislike their broadband options. We heard from businesses served by
DSL, satellite broadband, ameéllular hotspots, and none of them are happy with the broadband
performance

Here ae some oktories we heard.

1 The broadband speeds being delivered to rural areas were described to 18 8#ps download
and perhaps 1 &@Mbps uploadBusinessestruggle to do normal day-day functions likausing
accountingsoftwarein the cloudor makng Zoom calls

1 Several businesses complained about-ldag outages that crippled their busineSsnaller
outages are routine.

1 Broadband availability is a bigsue.So me b u s i n e gesfenstional@Sl. Sdnmedre
locatedin places where fixed wireless is spotty or not availdbmy had tried satellite broadband
in the past and hated it. We heard that cellataverage ipoor ina lot of the rural areas. People
candét switch to cellular hot spots if the ot

T Many rur al businesses also have poor broadba
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1

Three businesses closeH@hwaysaidthat CenturyLink told tam that fiber was coming and that
they were going to be able to get 40 Mbps. F
CenturyLink was promising?erhaps it meant that beefed up DSL was cothigiguses two copper

pairs. However, after hearinfgis for several years, no upgrades have been riiadehighlights

the kind ofmisinformation that is oftegiven to the public by incumbents.

Sever al businesses |ive close to the areas
offered toget fiber if they pay for the construction cost. None of the ones we talked to were willing

to pony up the thousands being requested.

Every rural business had a list of functions they could do better with faster broadfmmere
universally told that faster badband speeds would make the business more efficient.

We asked businessin the countyhow they used thimternetand got the following responses:

T

Communicéing with CustomersBusinesses routinely have portals that make it easy for customers

to placeand track orders and to communicate with the business. Inadequate broadband means
lower sales. The old days of calling purchasing agents are slowly passing away and most commerce
between companies is becoming automatetiich improves accuracy and speaggshe ordering
process. Businesses that operate busgnemerce ordering sites need enormous amounts of
bandwidth to make sure that all customers have a successful purchasing experience. A concern in
the rural parts of the county is that many businesspert that their broadband is not even
sufficient enough to consistently process credit card transactions. That requires almost the bare
minimum of bandwidth, which speaks volumes about the quality of rural broadb&ehion

County. Businesses in tlkeunty report that they are unable to maintaiocenmerce websites for

selling goods or services, taking customer reservations, or other routine functions necessary to
conduct routine business.

Communicaihg with Vendors Businesses also routinely use thetals of their own vendors to

buy whatever they need to operate.

Workinginthe Cloud | t 6 s n o wusioesseanwork infthe cloudusing of t war e t F
operated in a data center and using daieedin the cloud outside of the busine&shis canbe in

one of the big public clouds like the ones offered by Amazon, Google, Microsddtprivate

cloud available only to employees of the business. This is the change in the ways that companies
operate that has probably created the most recent growtmand fobandwidth. Much of the

routine software that companies use now works in the cloud, meaning that productivity comes to
a halt when thénternetc onnect i o n Wedeaa fromeeverdd busingstest said they

di dndét have tomavanthtowork m thevdloddt

Security SystemBusinesses often have their security monitored by offsite firms. Security today
also means the use of numerous video cameras (and the ensuing video streams) used to monito
the inside and outside oflmsinessWe heard from several businesses in the county that are
unhappy because they dondt have enough broad
Sending and Receiving Large Data Filbkost businesses report that the size of data thieg

routinely transmit and receive sfigrown significantly larger over the last few yedf¢e heard

from several businesses that had problems sending large files, videos, etc

VoIP. Many businesses now provide voice communications between their vaaoghés using

Voice over IP. A reliable VoIP system needs to have dedicated bandwidth that is guaearteed
that wondét vary according to ot hWeread&omawod s f
businesses that struggled because their voia®isded through the cloud. A few businesses told
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us that they didnot have an option to wusin
connections were so poor.

Communicating via VideoWe 6 v e finally reached t he t i m
communi@teusingvideo services like ZoomWe saw a huge surge in this during the pandemic,

but these services had already started to become routine for businesses before. the crisis
Collaborative SoftwareWhile many businesses still rely on email, many have gone to more
advanced communications systems that let parties connect in a wide variety ohAmaxample

we heard from several businesses was using Microsoft T&asisiesses are using collaborativ

tools that let multiple employees from various locatiaask on documents or other materials in
reattime. This software requires a steady upload and download data path

Supporting Remote EmployeeSupporting employees that work from home is a magw n
requirement for many businesses. Communicating with remote employees most generally is done
by creating a virtual private network (VPN) connectlmetween the business amdchremote
employee this means establishing both a dedicated upload and dadfilik. Thesize of these
connections can vary betweeii 3 Mbps per second in both the upload and download directions.
We heard acrosthe-board complaints from businesses about the ability of owners and employees
to work from homePeople who livedim ur al areas didndt have eno
connection with the business. But businesse:
than a few employees at the same time.

Data Backup Companies are wary of hacking and ransomwarehave $arted to routinely
maintain several remote copies of all critical datthe cloudo allow them to restore data after a
problem

Internetof Things Sensor<€Companies of all sizes now routinely use devices that include sensors
that communicate with thiaternet. One common function of this sort are burglar alarm systems
that monitor physical security and sensors inside equipment that monitors data security. Routinely
used office equipment like printers, copiers, postage machines, and many otherscinby fu
correctly when connected to the Internet.

Postcard Survey

The County mailed a port card to residents and got over 1,200 returned cards. This was a simple survey
that asked residents where they live in the county, their ISP, and if they are happy with broadband.

17% of residents do not have home broadband.ilksnuch higher response than we saw from the
online survey, which is to be expected since residents would have to take the online survey from
somewhere outside of their honfdnese households were spread all over the county and not in any
specific geognahic area.

As might be expected, the responses about satisfaction with broadband varied widely.

1
1
1
1

64% of CenturyLink customers are unhappy with their broadband.

24% of Charter customers are unhappy with their broadband.

18% of Benton Communications custers are unhappy with their broadband.
39% of the customers of the remaining ISPs are unhappy with their broadband.
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Speed Tests

Speed tests provide a way to judge the quality of broadband, which differs significantly from other ways
to measure broadbdn per f or mance. A given speed test is ni
true pictureof t he broadband being delivered to a give
tests are administered in méssa whole communityhat we camaina good understanding of tbeerall

guality of broadband. Following are a few of the criticighet ISPs rightfully make about any individual

speed test:

1 A speed test only measures the speed of a ping and aesfmortonnection of less thamanute
bet ween a user and the test site router wused
speed of every activity on the wefuch as downloading files, making a VolP phone call, or
streaming Netflix.

1 Every speed test on the market uselfferent algorithm to measure speledr these tests we used
Ookla, which is the most widely used speed test. The Ookle t@sire accurate than other speed
tests for several reasons. First, the speed test establishes and tests several diffetenthpaths
Internet. If a speed test only looks at one path, the results could be slanted due the performance of
that one route. Ookla al$mstests to nearby routers while other speed tests might test a state away.

1 A speed test cabe sloweddue to networkssues within the home such as problems with a home
WiFi router or faulty wire inside a home. Aslowspé¢edst doesndt al waass me
providinga slow connection.

1 Internetspeeds vary throughout the day, and anybody that takes multipkk tes¢sluring the
same day will see this. Taking only one speed test might not tell the real story about a given
customer.

T Some | SPs use somet hing cal | ed Int@rbetconaectionfdare ¢ h n
one or two minutes. ISPs know theatarge majority ofnternetactivities are of short duratidn
things like opening a web page, downloading a file, reading an email, or taking a speed test. The
burst technology increasdse priority of a customer during the burst windoand thelnternet
connection then slows down when the temporary burst is over. This raises an interesting question
Twhat 6s Intemetspee@ @ h customer that gets 100 Mbps duringran2ite burst and
something slower after the buisthere is na@onsensus in the industry.

The table below i&a summary of the speed tests we recei@d each ISP these are average speeds.
The first column is average latency. This is the amount of delay in the broadband signal, measured in
milliseconds.

Down
Number Latency (Mbps)  Up (Mbps)
Arvig (Wireless) 19 32 19 4
Benton Coop Fiber 58 20 59 55
Benton Cablevision 64 28 45 12
CenturyLink 101 54 16 2
Charter 136 24 81 9
Frontier 3 47 19 2
Viasat 14 37 7 1
Midcontinent 18 35 136 17
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Starlink 1 39 90 10
AT&T Cellular 7 9 19 7
T-Mobile 4 40 31 7
Verizon Cellular 4 33 12 1

Here are a few observations of the results:

1 As would be expectefiber and coaxial cable technology satigfg FCC definition of broadband
The speed tests also show tigtarlink LEO satelliteand TMobile cellular meet the FCC
definition of speedCharter and Midcontinent show the fastest average download $peddhis
is mostly a factor of the specific speed products being purchased by the people who took the speed
tests.Both companies and Benton Cooperative offered broadband speeds up to nearly a gigabit.

1 The upload speeds for every ISP other than Benton Catdge fiber are slowand could be
problems for those relying on upload speeds for school or Whekupload speeds at CenturyLink,
Frontier, Viasat, and Verizon cellular donot

1 The most important takeaway from this &lig thatDSL in the rural areas does not qualify as
broadband under the FCC 25/3 Mbps definition.

1 The average disguis¢he presence of customers with dreadfully slow broadband. For example,
20% of CenturyLink customers have download speeds under 2, Mibde 41% were under 5
Mbps.

C. The Mapping Story

This section of the report repeats a fieywics that were covered theinitial report completed by Finley
Engineeringand CCG Consultingarlier this year that idenigdt he parts of the cou
broadband speeds of at least 25/3 Mbps. In order to tell the full story about broadband speeds, some of
that @ame information is includeagainin this section of theeport.

Theeasiestvay to visualize the current state of broadband in a county is through the mapping of available
broadband data. This section of the report balgin usingoublicly available bradband mapping data.

As was discussed in the first report to the countykim@w thata lot of the broadband speeds in the FCC
mappingareoverstated

The FCC DefinesBroadband

Any analysis of the availability of broadbantustbegin with maps created from data collected by the
FCC.The following discussion looks at how the FCC gathers broadband data and discusses the specific
broadband data for Benton County. We also look atdpercussions when the FCC data is inaccurate.

The FCC has been tasked by Congress to report every year on the state of broadband in the country. The
responsibilityhas prompted the agency to take two important steps, which will be discussed betow. Firs
the FCC felt compelled to create a definition of broadldamdt her wi se t he agency
number of homes that do or dondét have broadban
from internet service providers (ISPsy¢port orbroadband deployment. The FCC requires ISPs to report
broadband coverage area and broadband speeds using the Form 477 process. Since the FCC collec
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broadband statistics by Census bl ocks, it 6ds r e
undestanding of the deployment of broadband.

The FCC established the definition of broadband
upload)in 2015 Prior to tha, the definition of broadband was 4/1 Mbps, set a decade earlier. The FCC
defines broadband to meet a legal requirement. Congress established a requirement for the FCC in Sectiol
706 of the FCC governing rules that the agency must annually evaluate broadhtaidligvan the

country. Further, the FCC mustke action to improve broadband if the agency decidestbatiband is

not being deployed in a timely manner.

The FCC reposgthe state of broadband to Congress every ¥darthese reports the FCC coilas data

about broadband speeds and availability and offers an opinion on the state of broadband in the country. In
every report to date the FCC has acknowledged that there are broadband gaps of various kinds, but the
FCC has never determined that thebbpems are so bad that they nedtb take extraordinary measures

to close any broadband gaps. As you will Belw, theF C C @naual reports to Congresien portray

a picture of broadband that differs significantly from what has been deployed

The FCCdi dndét wuse empirical evidence | i ke speqghdred t
2015. They insteadonducted what is best described as a thought experiment. They listed the sorts of
functions that a #fAtypi c agedn, dndthen tefermmdd that@ @53 M s
broadband connection was fast enough to satisfy the broadband needs of a typical family of four.

The FCC asked again in 20&48d 2020f 25/3 Mbps was still an adequate definition of broadband. They
took no aabn and decided that 25/3 Mbps was still a reasonable definition of broadband. There were
comments filed by numerous parties in that docket that thought that the definition of broageadd
should be increased.

Later in this report is a section that ksoat the various broadband gaps in the county. In that discussion
we 61 | show why a definition of broadband at 2
households and businesses today.

FCC Broadband Maps

The FCC fulfills its obligation to trdc broadband for Congress by collecting data from ISPs about
broadband speeds and deployment. The FCC collects broadband data using the Form 477 process. Th
FCC collects data from every landline and fixed wireless ISP in the country. The FCC collects speed
information from cellular carriers in a separate format. The FCC does not collect information about
satellite broadband. The FCC collects the following data twice per year from every ISP (even though we
know there are small | SPs that donét participat
1 ISPs report broadband customer counts by Ceisak. A Censuslock is a finite geographic
area defined by the US Census Bureau that typically includes between 60 and 120 homes. In a city,

12 The 2020FCC report to Congressas published in two documeritaind at
https://docs.fcc.gov/public/attachments/F2EG50A1.pdf and
https://docs.fcc.gov/public/attachments/FRE50A2.pdf
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a Census block might be a city block and in a rural area it rotyler a large portion of a county.
Most ISPs report only thoseensus block where they have broadband customers, but some ISPs
reportCensus blockwhere they are willing to sell service but have no customers.

1 For eachCensus blockthe ISP reports argjle broadband speed. Some ISPs report the fastest
actual speed delivered to customers while other ISPs report the fastest speed that is marketed ta
customers which can be much higher than actual speeds.

The FCC makes some of this data available tetintic. This data can be easily mapped, and so the FCC
data collection effort has been colloquially called FCC Mappingidalhough the FCC rarely maps the
data. In reporting to Congress, the FCC has arbitrarily decided to segregate broadbandtgvaitahil

few speed tiers such as customers able to receive broadband of 25/3 Mbps, 100/10 Mbps, or gigabit.

We know from many years of gathering real broadband speeds that the FCC 477 data is often exaggerate
due to three reasons:

1 ISPsoftenreportrmak et i ng speeds to the FCC rather th
seen a wireless ISP report 100 Mbps marketing speed to the FCC while delivering speeds of less
than 5 Mbps.

1 The FCC reporting assumes that an ISP that serves at least one custo@ensus block serves
the entire Census block. This results in FCC coverage areas being exaggerated. For example, all
of the Census blocks around a town with a cable provider generally are shown as if everybody has
cable broadband available. In realitgpte companies rarely extend networks past where housing
density is high. The bottom line is that the FCC mapping overstates the cable company serving

area as wel |l as counting homes as having goo
1 Finally, there are no penaltiésor | SPs that <c¢laim coverage of
have any customers. Wedbve seen cases where ¢
but where | arge surveys donét find a single

These reporting problems amédespread, and the net results can be extreme. We know of rural counties
where almost nobody has broadband of 25/3 Mbps but where the FCC reporting shows that most, or even
everybody in the county has good broadband.

There is a lot of documentation abadle inadequacies of the FCC mapping data. For example, the state

of Georgia undertook an effort to accurately map broadband availability in the state. Like many states,
Georgia understood that the FCCO0s br ohedoalafihe ma p
state mapping effort was to define areas that
i nvest ment where itoés needed most.

Georgia measured broadband speed in two ways. First the state confronted ISPs about what it viewed a:
faulty FCC reporting. The state also solicited speed tests from the public to find out the real speeds being
delivered across the state. While there are admittedly some issues with the accuracy of any one speed tes
when taken in mass, speed tests can creadeaumate picture of broadband availability and speeds.

Georgia then created a ntdfhat shows a sidby-side comparison between FCC speeds and the speeds
that the state thinks are correct. The differences between the two maps are astounding. &here are

13 https://broadband.georgia.gov/fes-gbdi-broadbanetomparison
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counties that the FCC believes have access to 25/3 or faster broadband but that show only limited coverage
on the state version of the map. The overall results from the mapping effort were stunning. The State map
shows that over 507,000 homesandhunesses, and 1 million peopl e
Mbps broadband. That is double the 252,000 homes identified by the FCC as not having access to 25/3
Mbps broadband.

The FCC doesnodt monitor what ing errore pto thé mapping n d
dat abases. The FCCO0s 2018 Broadband Depl oyment
broadband was improving rapidly. It turns out there was a huge error in the data supporting that FCC
report. A new ISP in New Y&, Barrier Free, had erroneously reported that it had deployed fiber to 62
million residents in New York. Even after the FCC was forced to correct the error, they still drew the same
conclusions that broadband was getting better, even though the repsedshowed millions of fewer
homes without good broadband. This raises a (
depl oyment of broadbando if having fiber to 62

All these factors taken togethare evidence¢hat the FCC broadband databases are often inaccurate.

FCC to Revise Maps

In January of 2020, the FCC voted to revise its data gathering and mapping system, and Congress finally
provided the money in the American Recovery Plan Act for this to happen. The best change in the new
reporting is that ISPs must draw polygons aroundsavéhere customers either have service or where the

ISP is willing to provide service within 10 days of a request. This means specific service areas will be
identified and that wh odskingserved dusto dné av tevdkfastcaseomn 6t b
This will clean up two problems. It will draw lines around areas where cable company coverage stops at
the edge of towns. Today, reporting by Census block often shows cable coverage extending far into the
rural areas surrounding towns. Second, thHggaums ought to make it harder for rural WISPs and telcos

to claim coverage where they candét provide seryv

Unfortunately, the FCC is keeping one of the worst features of the original maps, and ISPs can continue
to report thefastest advertised broadband spéHus is the primary problem in rural areas today where

the big telcos claim 25/3 Mbps advertised sgeedand t hen del i ver a 2 Mbps
rural mapping might not improve much due to this rule.

The revised mapping rules will allow for a tier challenge processa challenge by governments or

tribes, and a challenge by consumdise government challenge is complex in that a challenger must
draw its own versions of the polygons in an area being challenged. It will be difficult or impossible for
local governments to gather the huge volume of consumer data needed to sustain sillehgecA
government might gather a thousand speed tests in a rural county and still be unable to draw an accurate
polygon of the coverage area. This challenge process looks heavily slanted in favor of ISPs.

The consumer chal |l enppwes A @hssneer canccimabenge that andSP nswvitlitg

to serve their home, and if they win, the ISP must redraw the polygon to exclude the customer from the
polygon. A consumer canodt igubtéthedowragee t he speeds
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Consequencesf Inaccurate FCC Maps

|l td6s been CCGO6s BGClhasédenhdmngbehnd therllata regoréetl by tSRscause

the overstated speeds and coverage gives the FCC cover from having to take stronger action to fix rural
br oadban dy.thatl99% & mdre df eolnties in the country haveneoverstated broadband
coveragen the FCC databaséf the FCC acknowledges the real state of rural broadband, it would be
required by a Congressional mandatelerSection 706 rules to undertake ertidinary efforts to fix the
broadband problems. The bad maps have allowed the FCC to issue a report to Congress every year the
states that rural broadband coverage has problems but is improving.

Unfortunately, thespeeds reported by the F@iapshave oher reallife implications. For example, the

FCC constantly cites the statistics from the broadband mapping system when developing various policies
or making decisions that impact rural broadband. The FCC is fully aware of the inadequacies of their

mappingd at a, and yet it often cites its own faulty

as critics might suggest.

Probably the biggest impact from lousy FCC mapping is that many federal broadband grant programs rely
on the FCC mapping dato determinevherefederal broadbandrants can or cannot be awarddédhe

FCC maps overstate the broadband speeds in a neighborhood, there is a good chance that neighborhoc
will be excluded from eligibility for federal grants.

FCC 477 MappingData in Benton County

Even with the many faults, there is still some good information in the FCC data. If nothing elSéCthe
477 mapping i\ starting point for trying téind the ISPs thatlaim serve any given area and the speeds
they claim to beproviding

The following series of mapgeoks at theFCC477 mapping datafor each ISBservingin BentonCounty.
In cases where an ISP reports multigieedsw e 6 v e -codlanl lthe dataAt this end of thissection,
we 61 | rmoap thad weehink pais theactual broadbanpicturein the county today.

CenturyLink (Map 1)

CenturyLink is an incumbent telephone company throughout the southern part of Benton County.
CenturyLink claims that it is offering both fiber and DSL services in the county. Bsltwe map of all
of CenturylLinkds reported speeds to the FCC in

This map is one of the best examples wedve eve
reported by telephone companies. As can be seen by the map legend, CenturyLink is reporting 14 different
tiers of speeds in different parts of the countighweported download speeds ranging from 1 Mbps to 1
Gbps (1,000 faster).

This map is the poster child for whatés dreadf

technologies in the countymostly DSL with a little bit of fiber provided tousinessed his map implies
a huge range of offerings that dondt exist.

Page48



Benton County Broadband-easibility Report

1 CenturyLink only has two options for providing DSThe primary DSL technology usese
copper pair. DSL using one copper pair delivers speeds under 25 Mbps download even under ideal
conditionsi and there are no ideal conditioimsolder copper networks. All of the speed bands
showing speeds under 25 Mbps are-pag DSL. In this case, CenturyLink is showing speed
bands of 1 Mbps, 3 Mbps, 6 Mbps, 10 Mbps, 12 Mapdyibps and O MbpsThis is unusual for
CenturyLink, which often reports marketing speeds and not actual speeds. When CenturyLink
reports a top speedtoth€ C of 1 Mbps or 3 Mbps we must
available in those area.

1 CenturyLink can deploy DSlusing two copper pairs that allows for doubling the speed. The
maximum speed available with this technology is 48 Mbps downldeete is no way to know if
CenturyLink offers this produédtand even i f they do, itds nev
Cengis blocksince there is usually not enough copper pairs in residential neighborhoods to give
every customer two pairs of copper. For purposes ofthpingwe can ignore this technology.

1 CenturyLink is then showing a range of speeds faster than 25 Mhbipls Census blocks shown
at 40 Mbps, 60 Mbps, 80 Mbps, 100 Mbps, 120 Mbps, 140 Mbps, and 1 Gbps. These speeds all
denote fiber because DSL canodt thadF€C mapegetveryh e s e
distorted. CenturyLink might have only one fiber customer in tiisesus block and is able
under the FCC rules to claim the speed for the wBelesus blockCenturyLink is not deploying
widespread residential fiber in the courgg,almost every home and businesses in these Census
blocks is getting broadband on DSL under 25 Mbps. The FCC rulessa@lemturyLink to report
these faster speeds even without a fiber custbrbecausdSPs are able to claim speeds that are
available, ot necessarily delivered.

1 If we were to create an accurate map of CenturyLink broadband coverage it would show a few
dots where customers have fiber, and it would show everything else as having broadband speeds
on DSL under 25 Mbps.

Map 17 CenturyLink FCC 477 Data
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Windstream

Windstream is an incumbent telephone company proyidSL internet in the southeastern corner of the
county. Below is a map of the most recent 477 form reporting by Windstream

Like CenturyLink above, Windstream is showingaage of download speeds betwekeNbps to 200
Mbps. Just like with CenturyLink, we believe that almost everybody in this coverage area can only buy
DSL speeds under 25 Mbps.

Map 21 Windstream FCC 477 Data
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Frontier

Frontier Communications is an incumbent telephone company in Benton Caundyservesn the
northeasterrcorner of the countyFrontier reports speeds of 18 Mbps shown in red on the map below.
Frontier claims to provide speeds of 70 Mbps in the light green aréas map below. Frontier claims to
provide speeds of 115 Mbps in the blue areas in the map below.

Just like CenturyLink and Windstream, we do not believe that most of the customers in the green and blue
areas on the map can get speeds faster than 25fikélop DSL. This is no longer an issue since Benton
Communications has now overbuilt this area with fiber

Map 31 Frontier FCC 477 Data
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Benton Cooperative Telephone Company

Benton Cooperative Telephone Compangrisncumbent telephone compahgttserves in theorthern

and central parts of the counffhe companylaimsspeeds up t@50 Mbps formost of itsservice area
shown in pink in the map below the most recent FCC 477 reportiidl. the pink areas areeported as
beingserved by fiber.

The company is still showing the areas in red as being served by DSL, but the company is in the process
of converting everything to fiber.

This map is a good example of how the FCC mapping distorts the coveragtboai&&s Many of the

pink areas at the bottom tfis map are nactuallyserved by fiber because they are outside of the area
where the cooperative has built. The FCC reporting shows an entire Censuasstibedkg served even if
only one customer ha®wwice. Later in the report we show the actual coverage map for the Benton
cooperative.

Map 4 i Benton Cooperative Telephone Compani#CC 477 Data
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Charter

Charter (Spectrum) is an incumbent cable company in Benton Canahserved in the Sauk Rapids area
Charter is reporting the availability of speedd Gbpsto the FCC. Just like with the Benton Telephone
Cooperative above, some of the areas around the edge of the coverage area shown below are not serve
by Charter

Map 51 Charter FCC 477 Data

Benton County, MN

Charter
* ' Royalton

\ W7

Gilman

'Watab

eville

4
-

Pageb3



Benton County Broadband-easibility Report

Benton Cablevision

Benton Cablevision is the competitive arm and cable provider for Benton Communications. Benton
Cablevision claims to provide service in western Benton County. According to the FCC 477 data, Benton
Cablevision is reporting the availability of speeds of R&fps for the entirety of its service territory in
Benton County.

We do not think Benton Cablevision is serving all of the areas in western Benton County 250 Mbps speeds.
Cable companies overstate rural area coverage outside of towns due to the FGIL @irotéporting by
Censudlock. The issue created Bensudlock reporting will be discussed later in the report.

Map 61 Benton CablevisionFCC 477 Data
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Midcontinent Communications

Midcontinent Communications isiancumbentablecompany thaprovides service to th@ity of Foley.
Midcontinent Communications is reporting the availability 1 Gpanload broadband inokey. The
company also serves in Royalton, outsifiéhe county, and the FCC reporting suggests there are a few
cugomers in the county near there that might be able to buy gigabit speeds from Midcontinent.

Like with earlier maps, the broadband coverage area around Foley is overstatethdweaty that FCC
reporting by Census blocks exaggerates coverage arouadghef fast networks.

Map 7 - Midcontinent Communications FCC 477 Data
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Tekstar Communications

Tekstaris the operating name for Arvig Communications. In the county the company providdixédth
wireless andiber broadbandT ekstaris claiming speeds of 10 Mbps or less for the fixed wireless product
and speeds df Gbpsdownload for fiber

The fiber coverage in the map in orange is likely overstated ifékatard o e s n 6t of fer f i b
in thoseCensus block

Map 81 Tekstar CommunicationsFCC 477 Data
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