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T
o help prepare for the Fiber 
for the New Economy 
conference (held this year in 

Ontario, California, from October 
23 to 25 – don’t miss it!), Broadband 
Communities moved its economic 
development issue from the end of the 
year to the August-September issue. 

As in years past, we’ve assembled 
case studies, analyses and research 
reports to illuminate the relationship 
between broadband and economic 
vitality – a relationship that becomes 
ever more complex each year. 
Throughout the United States, people 
in low-broadband areas know their local 
economies are suffering. Still, there’s no 
simple solution or formula for success. 

Here’s one lesson I’ve drawn from the 
articles in this issue: Communities must 

be involved in decisions about broadband. 

Can you imagine a city’s being 
unable to assure businesses they will 
have electricity? Can you imagine a 
community’s having no say about the 
water supply available to its citizens? 
(The last time that was tried led to mass 
poisoning and dozens of deaths.) Yet as 
Bill Coleman reports (p. 32), the details 
of CAF II–funded (that is, taxpayer-
funded) network upgrades are withheld 
from the communities they affect. 

Coleman cites several cases in 
which providers voluntarily work with 
Minnesota communities to supplement 
these upgrades and bring their networks 
up to state standards (which are higher 
than FCC standards). Elsewhere in the 
state (and presumably in the other 49 
states), however, there is a woeful lack of 
transparency. It’s hard to imagine how a 
business can decide where to locate if it 

can’t find out what kind of broadband 
service will be available.

“Predicting Broadband Effects”  
(p. 28) describes a new statistical model 
that can (roughly) predict potential 
gains from upgrading broadband 
speeds in a community. Such a model 
can help cities decide whether to push 
providers for better broadband or even 
invest public funds to help providers or 
build competing networks. But without 
information about current networks 
or providers’ future plans, and often 
without the legal authority to build 
broadband networks, many cities are 
effectively unable to put the model’s 
predictions to use. 

SUCCESS STORIES

The success stories in this issue all 
depend on communities – sometimes 
public officials and sometimes business 
leaders – making their voices heard. 
In Ozona, Texas (p. 46), the business 
community’s complaints led a local 
cable TV company to build an FTTH 
network. In Indiana (p. 42), towns, 
counties and economic development 
agencies work with a cooperative middle-
mile network operator to bring fiber 
connectivity to the places it’s needed. 

Finally, in Ontario, California – the 
host city for Broadband Communities’ 
October conference – the city made 
broadband a centerpiece of its 
ambitious plan to double in size. Learn 
more about it in this issue (p. 22) and 
at the conference. v

Communities Must  

Have a Voice

To ensure their economic survival, communities must be 

active participants in broadband planning.
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I
n the four years I have studied rural broadband and 
economic growth, I have consistently shown that at least 
a quarter and as much as half of rural population loss is 

due to lack of broadband access (confidence level 96 percent 

for a quarter of population loss). This pattern held with 

almost no change from the last census in 2010 through 2016 

(see the box on p. 8 for a list of key articles and findings using 

data through 2016).

Last year, the pattern changed slightly, but the 

uncertainties – the “fuzziness” – of the data I use to make the 

calculations increased greatly. Deeply rural counties continued 

to lose population, although at a slower rate. A quarter to half 

that loss is still attributable to lack of good broadband access, 

but the level of certainty is lower – just over 80 percent (four 
out of five chances) rather than 96 percent (24 out of 25).

THE URBAN CORE LOST POPULATION 
From 2010 to mid-2016, the population of all rural counties 
(as measured by the census) declined by about 1.25 percent. 
That’s about 500,000 people. It does not sound like a lot in 
a nation that has a population of more than 325 million, but 
it is more than enough to reduce property values and rural 
wealth significantly. Property values declined in rural areas 
as jobs dried up and people left. Until mid-2016, people, for 
the most part, moved to urban areas, raising the need for 
spending on new urban infrastructure and quickly increasing 
urban property values.

Update: Rural Population Loss  
Still Tied to Poor Broadband 

Broadband Communities’ ongoing study of all U.S. counties continues to show that poor 

or no broadband drives away jobs and, eventually, people. However, the effect is less clear 

than it was in the recent past.

By Steven S. Ross / Broadband Communities

WHAT’S RURAL?

How to measure the rural population isn’t clear-cut – even federal agencies disagree. The Census Bureau (Department 
of Commerce) and the National Center for Health Statistics (Department of Health and Human Services) define “rural” 
slightly differently. (To be on the safe side, I always run the data both ways, but the results I report use the census 
definitions, mainly because the census supplies confidence intervals at the county level and NCHS does not add detail.) 

The disagreement about what’s rural explains some contradictory findings you may see in the press. For example, 
the Pew Research Center, whose findings on rural-urban migration are widely reported, uses the National Center for 
Health Statistics Urban Rural Classification Scheme for Rural Counties. That scheme considers many exurban counties 
near major urban centers as “rural.” Thus, in the Pew studies, the “rural” population actually grew 3 percent between 
2000 and the end of 2016, reaching 46 million. According to the census, the rural population declined from 2010 to 
mid-2017, ending at just under 42 million. The census defines “rural” counties as those not tied economically to an 
urban core or its commuter-accessible suburbs.

http://www.broadbandcommunities.com
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In the last year, however, more 
people migrated to distant suburban 
and exurban districts at the expense of 
the urban cores and (slightly) distant 
rural counties. Suburban and exurban 
counties tend to have better broadband 
than truly rural areas.

The shift from overheated urban 
cores went almost unnoticed. These 
areas have the largest median family 
incomes, and until last year, they 
increased in population. Because the 
poorest rural residents tend to leave 
– whether entire families or young 
adults just starting their careers – their 
leaving may actually raise median 
family incomes in their home counties. 
I detailed that effect in late 2017, using 
data through the end of 2016 (income 
data is collected by calendar year). Rural 
counties (as measured by the census) are 
aging faster than the nation as a whole, 
especially in counties that depend 
mainly on agriculture. Rural counties in 
the Midwest are aging fastest of all. 

RURAL POPULATION LOSS 

SLOWED

However, the trend of steady rural 
population loss slowed in 2017. The 
changes have been examined in great 
detail by Kenneth M. Johnson, senior 
demographer at the Carsey School 
of Public Policy at the University of 
New Hampshire. Last year, overall 
growth resumed in the 1,976 counties 
of nonmetropolitan America. Johnson 
noted that the population gain was 
smaller than Pew suggested, just 33,000 
(less than 0.1 percent, or an average of 

16 individuals per rural county), “but it 

contrasts with a loss of 47,000 two years 

ago.” He attributed the swing mainly to 

renewed domestic in-migration to rural 

counties near metropolitan areas. 

METRO-ADJACENT 

COUNTIES GAINED 

POPULATION 

That is not the whole story. No matter 

which definition of “rural” is used, 

metro-adjacent rural counties tend to 

grow faster than remote rural counties 

because metropolitan sprawl spills over 
into them. The deep recession that 
began in 2008 reversed this long-term 
trend, Johnson says, and for several 
years, metro-adjacent counties lost more 
population than remote rural counties. 

Between July 2016 and July 2017, 
metro-adjacent rural counties gained 
57,000 residents from urban cores 
and migration from deeply rural 
counties because, Johnson says, “a 
domestic migration gain supplemented 
immigration and natural increase.”

SUMMARY OF FINDINGS

1 Other than in a few metro-adjacent counties, rural population fell by 24,000 to 33,000 (as measured or estimated) 

from mid-2016 to 2017. That loss is one-quarter to one-third the annual rate from 2010 to mid-2016.

2 There is still more rural population loss in states that restrict municipal broadband. However, the data are fuzzier. 

The trend is confirmed, but the precision is worse.

3 The precision is worse for normal reasons – sampled data are always a bit worse each year until the next complete 

census – and abnormal reasons as well, such as illegal immigrant populations’ beginning to shift from rural areas 

before ICE enforcement ramped up last fall. The National Broadband Map data has also deteriorated. This has 

only a tiny effect on the most broadband-deprived counties (because zero broadband is zero) but adds to the 

fuzziness in counties that may have broadband in micropolises and none outside the little population centers.

Chart by demographer Kenneth Johnson shows that within-country migration changed mainly 

for rural counties adjacent to metropolitan areas last year. But overall, deep-rural counties 

continued to lose population.

http://www.broadbandcommunities.com
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Rural counties not near metropolitan 
areas continued to lose population. 
These are precisely the counties less 
likely to be served by adequate (or any) 
broadband – especially outside small 
town centers.

In short, nothing really changed 
overall, compared with our earlier 
studies. Or did it? Remember, the rural 
counties overall grew by 33,000, but the 
adjacent counties grew by 57,000, which 
suggests they pulled 24,000 people from 
deeply rural areas. The losses in these 
deeply rural counties averaged three to 
four times that number annually from 
2010 to mid-2016.

CALCULATING POPULATION 

CHANGE

My analysis (and Pew’s, except for the 
definition of “rural”) relies on Census 
Bureau population data. Current 
numbers for county characteristics 
come from the American Community 
Survey (ACS) annual reports from 
2012 to 2016. Pew combines the 
annual totals to get a five-year change. 

I calculate on the combined change 
and on annual changes so I can get a 
better feel for data precision. Current 
Pew numbers for natural population 
increase or decrease and migration 
flows come from population estimates 
for 2014, the most comparable year to 
the ACS data because it is the midpoint 
of the 2012–2016 ACS data stream.

Between the once-a-decade census 
counts, everyone relies on the ACS. But 
the ACS in rural areas is tricky. Each 
rural census tract is sampled about once 
every three years. Often, a tract is an 
entire county. Urban areas typically have 
at least one tract sampled every three 
months or so. This is perfectly reasonable 
for the country as a whole. The most 
frequent sampling happens where most 
people live. Of course, the census also 
adjusts its population estimates for 
areas it does not sample in a given year 
by looking at similar counties it does 
sample, preferably nearby.

However, the precision of the 
comparisons declines the longer ago the 

last census was, and the last census was 
in spring 2010. 

POPULATION LOSS

The population of the United States 
as a whole has been rising. Starting 
in 2011, the number of abortions fell 
by 500,000 a year, and live births 
increased. The generally improving 
economy, plus Affordable Care Act 
family health coverage, allowed more 
families to afford children. But the 
economy has not improved uniformly, 
and many rural areas are still in poor 
economic shape. Many states did not 
expand Medicaid, raising insurance 
costs and cutting availability. Last 
year, another uncertainty was created – 
illegal residents began to be deported in 
large numbers.

For each of the 3,144 counties, 
I compared population gain or loss 
to its broadband coverage ranking 
within its state, as derived from the 
National Broadband Map, and to 
broadband availability for the country 
as a whole. I also disaggregated the 
state data by major economic activity of 
each county as defined by the United 
States Department of Agriculture 
and compared states that restrict 
communities from creating their own 
broadband networks with states that 
do not. Some of the “restriction” states 

MAJOR ARTICLES IN THIS SERIES

November-December 2014: “Bad Broadband 

Equals Low Population Growth” reported a clear 

relationship nationally between population loss 

from 2010 to 2013 and the percentage of each 

county’s population that had access to at least 25 

Mbps service

May-June 2015: “New Evidence on Muni Broadband” 

showed that lack of broadband access was the 

cause of population loss in a quarter to half the 

counties. The 20 states that restricted municipalities 

from building their own networks suffered four 

times the rural population loss rate of the 30 states 

with no such restrictions even though their overall 

population growth rates were higher. The restriction 

states also strongly tended to have much larger 

digital divides between have and have-not counties.

November-December 2016 : “Broadband: The Key 

Ingredient for Rural Economic Development” 

showed that lack of broadband was associated with 

population loss in rural counties whose dominant 

activity was farming, retirement, manufacturing or 

recreation, no matter whether the counties were 

rural or near-urban. The one exception was mining 

counties, whose population trends depended more 

on world commodity prices than on broadband 

availability.

November-December 2017: “Measuring Broadband 

and Job Loss: Population or Income?” found a clear 

relationship between broadband access and median 

family income but no income difference between 

states that restricted municipal broadband and 

those that did not.

Deep rural counties – those least likely to have 

broadband – continued to lose population. 

http://www.broadbandcommunities.com
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have loose restrictions. Others have 
tight restrictions. Some restrictions 
have been in effect for a century, some 
for only a few years. So I performed 
more than 100 data runs to make sure 
that including or excluding various 
states and other variables did not affect 
the overall conclusions.

The National Broadband 
Map (NBM) data on broadband 
availability comes from the Federal 
Communications Commission’s Form 
477. Because network deployers can 
claim many more premises on Form 
477 than are actually served, the  
NBM is wildly optimistic. The data 
quality peaked in 2014 and has 
declined since then. This creates much 
of the data fuzziness.

Many public-interest groups worry 
about the affordability of the broadband 
that is available. My data is not set up 
to examine that question in great detail, 
but I do not see much difference in 
population loss (and thus presumably 

job loss) due to the price of broadband. I 
do see a drop in take rate, but the effect 
is small compared with that of family 
size, presence of school-age children 
or type of economic activity. At any 
common prevailing price, if a household 
or business needs the broadband, a 
difference of $100 a month or more in 
cost has little effect. The only differences 
in population loss arise from up-front 
carrier charges of $10,000 (or more) to 
share the cost of a deployment.

Going forward, I will look at 
changing state laws – Tennessee and 
Alabama have become more welcoming 
to broadband deployments by electric 
co-ops, for example. I also note that 
ownership of 5G microcells raises 

the stakes for deployers unless they 
share facilities or go into business with 
small, Tier-3 local exchange carriers 
or municipal or co-op carriers. And of 
course, I will be watching changes in 
health insurance enrollment, Medicaid 
and deportations.

Another effect involves new 
broadband funding ($600 million for 
the Rural Utilities Service, $200 million 
a year in new rural-targeted small-
carrier subsidies from the Connect 
America Fund and a possible additional 
$600 million from the new farm bill in 
House-Senate conference committee 
negotiations as of press time). v

Contact the Hawk at steve@bbcmag.com.

The deteriorating quality of the National 

Broadband Map makes the data “fuzzy.” 

http://www.broadbandcommunities.com
mailto:steve@bbcmag.com
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I
n the 1990s, telecom providers were suddenly very excited 
about a new market they had discovered. After focusing 
for many years on single-family households in large  

metro areas, they identified apartment residents as their next 
big frontier.

They loved the growth, scale and geographic clustering  
in sunbelt cities such as Dallas, Atlanta and Phoenix. Dozens 
of new service providers popped up to target this newly  
found market.

At the time, all these companies made their money 
selling analog cable TV service, but they kept an eye on new, 
innovative products that would create additional revenue 
sources and differentiation.

In fact, GE Capital (yes, it was in this business at one time) 
developed something called Apartment 2000 to show property 
owners these innovations. It brought a full-scale, 1,150-square-
foot apartment display to numerous apartment trade shows, 
where its salespeople touted the technologies of the future.

At the time, the chairman of GE Capital-ResCom said 
that “residents will be able to shop for and purchase just about 
anything from the convenience of their apartment, where 
they can choose from thousands of movies whenever they 
want.” GE called Apartment 2000 a “hands-on, walk-through 
glimpse of the future.”

The most popular idea for this future was the ability 
to order a pizza directly from the TV remote control. GE 
brought this up in every sales meeting.

Around the same time, the real estate developer JPI 
produced a telecom view of the apartment future called 
Project 2000. JPI’s concept involved the ability to adjust a 
thermostat by telephone, the inclusion of high-speed internet 
access in each apartment, surround sound, video on demand 
and pizza ordering via TV. (What is it with apartment 
residents and pizza?)

The telecom predictions of the late 1990s imagined 
a world that brought more conveniences to apartment 
customers. Developers and providers wanted to make 
apartments seem more like single-family homes, with smart-
home features and in-unit entertainment concepts.

One of my favorite Apartment 2000 dreams was the smart 
refrigerator, which took inventory of everything residents 
purchased and printed out a notice when it was time to re-
order grocery items such as eggs or cheese.

Over the past 20 years, some of these ideas have become 
reality in one way or another. On-demand movies, smart 
thermostats and shopping from home are core parts of 
today’s digital lifestyle. But it took 20 years for some of these 
futuristic applications to take hold. 

What would you like to see now if you were visiting an 
Apartment 2030 or Project 2030 trade show booth? It’s an 
interesting question, and I’m sure there are dozens of opinions 
about what technologies might be included. 

TODAY’S FUTURE: INSTANT GRATIFICATION
Earlier this year, the National Multifamily Housing Council 
partnered with architecture firm KTGY to conceptualize the 
apartment of the future (10 years from now). Their conclusions 
emphasized “instant gratification” and “on-demand access” to 
goods and services (think Netflix or Amazon Prime).

One idea was a 3D printer in each unit that would 
allow residents to print their own furniture at the touch of 
a button. Other concepts included a “co-working space” 
for telecommuters within a property and a collaboration 
ampitheater space with a large video screen for residents to 
work together. Finally, a “wellness spa” offering a digital detox 
environment with a sauna, steam room and green spaces  
was included.

Of course, pizza ordering in the future wasn’t addressed. 
If it had been, I’m sure it would involve delivering locally 
sourced, organic ingredients to an apartment so a robot could 
make gluten-free pizza just as the resident’s driverless car 
dropped him or her off at the end of the day.

How will the future apartment affect your technology 
business? Being prepared for Apartment 2030 is important for 
all of us – even those who don’t like pizza. v

Bryan J. Rader is the president of UpStream Network, a 
broadband provider (formerly Access Media 3). Reach him at 
brader@upstream.network or by phone at 314-540-1114. 

Ordering Pizza by Remote

Visions of the future of multifamily technology keep changing.  

Are you ready for today’s future?

By Bryan J. Rader / UpStream Network

http://www.broadbandcommunities.com
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New Wireless Amenities 

Technology isn’t all that’s changing in multifamily wireless service. Today’s new business 

models are disruptive as well. 

N
early 95 percent of consumers say that high-
speed internet is their No. 1 home amenity. From 
smartphone dependency and cord-cutting to smart 

appliances, lighting and security, residents’ connectivity 
demands have reached an all-time high, and the trend 
continues upward. No longer is wireless coverage a nice-to-
have for multifamily communities – it’s a must-have, and 
buildings that do not embrace this new “fourth utility” will 
find residents moving over to the competition.

Adopting the right broadband model for a property 
is paramount. There has been significant disruption in 
multifamily connectivity, and new solutions can offer building 
owners key differentiation in the market. When navigating 
wireless internet for your property, be mindful of the following 
to ensure that your building’s wireless amenities drive resident 
satisfaction and financial success, now and in the future. 

• Multifamily communities are departing from 
traditional telecom models.
Traditional multifamily telecom models have significant 
limitations. Apartment communities leave residents to fend 
for themselves for internet access, and owners do not have 
significant economic participation in services. Owners also 
have little to no control over the quality and performance of 
internet services or the customer experiences they deliver. 

Next-generation service providers are solving these 
challenges by rolling out flexible business models that 
meet the demands of residents and communities with 
greater long-term profit creation. Binding customers 
to large bundled packages, contractual commitments, 
appointment-based installations and monopolistic policies 
is going the way of the dinosaur. Today these conditions 
are being replaced by customer-centric concepts such as 
convenience, complete coverage and reliability. 

Modern service providers custom design telecom 
networks for developers, owners and property managers 
with resident satisfaction top of mind. Advanced providers 
design, build and operate telecom networks propertywide, 
then send a single bill for all residents. The community 
can elect to charge individual residents directly or include 
services in residents’ monthly bills. This gives owners the 
option to create ancillary revenue. 

• Think beyond residential units.
Not only residents need connectivity – so do on-site 
employees and critical building systems, such as locks, 

climate control and cameras. Wireless coverage must 
extend propertywide to power intelligent systems used for 
energy management and sustainability. It must go beyond 
the lobby and residential units to deliver connectivity 
across the community in the pool, fitness center, elevators 
and garage. Opt for advanced network solutions that serve 
all corners of a property and send strong signals even to 
hard-to-reach areas. 

• Converged wireless networks win out. 

Wi-Fi is the dominant connectivity player for multifamily 
communities, but cellular coverage is also crucial. 

A recent report from the National Multifamily Housing 
Council and Kingsley Associates found that more than 92 
percent of residents are interested in reliable cell reception 
in their apartment communities. Perhaps more important, 
78 percent of those interested wouldn’t lease without it. 
Cell reception scored higher than secure resident parking, 
secure amenity access, a swimming pool or a fitness center. 

Converged network solutions that leverage both 
Wi-Fi and cellular are imperative for keeping up with 
connectivity demands while preparing for 5G, the next 
and newest wireless standard that is being built to keep 
up with the proliferation of connectivity. It is expected to 
converge unlicensed spectrum, like that used for Wi-Fi, 
with licensed cellular networks to power a fast, seamless 
wireless experience. 

High-capacity wireless internet, via both licensed and 
unlicensed spectrum, is the new foundation of today’s most 
appealing real estate venues. Just as building owners must ensure 
proper building foundations, safe electrical and plumbing 
systems and critical life-safety systems, they should also focus 
on wireless coverage. Owners can develop this new core 
competency by working with next-generation service providers 
that push the boundaries in wireless and innovation, delivering 
resident satisfaction and increased ROI for MDUs. v

Robert Grosz is a board member and an officer of the 
Multifamily Broadband Council and vice president for strategic 
alliances at Boingo Wireless. He can be reached at rgrosz@
boingo.com. For more information on MBC, contact Valerie 
Sargent, executive director, at vsargent@mfbroadband.org or 
949-274-3434 or visit www.mfbroadband.org.

By Robert Grosz / Multifamily Broadband Council and Boingo Wireless
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Video and Violence

Villanova and Rutgers universities share new research on a hot-button subject.

By Michael A. Kashmer / Digital Broadband Programming Consultant

T
he effect of violent video games on real-world behavior 
remains a hotly debated subject. Plenty of serious 
research, plus tons of anecdotal evidence, can support 

or deny either side of this national discussion.
Some sources claim there is a clear connection between 

playing violent video games and an increased level of 
aggressive behavior. Video games can be the single prominent 
factor, say those who look to blame the media, violent video 
games and young-adult entertainment in general.

Social research conducted at Villanova and Rutgers 
universities confirms that videos can be a powerful influence 
in shaping young minds but surprisingly finds that homicides 
consistently decrease after the release of new versions of  
violent games. The American Academy of Child and 
Adolescent Psychiatry (AACAP.com) also has helpful  
studies on this subject.

Children who watch shows in which violence is very 
realistic, is frequently repeated and goes unpunished are more 
likely to imitate what they see. In this age of sharply polarized 
views on so many subjects, I think we can all agree that 
parents need to pay attention to what their children watch 
on screens of any size. AACAP says that kids with emotional, 
behavioral, learning or impulse control problems may be more 
easily influenced by TV violence.

The colors, music, attractive virtual characters and 
amazing graphics pull children right in. Gary Slutkin, the 
founder of Cure Violence, an organization that works on 
reducing gun violence in parts of Baltimore and Chicago, 
doesn’t feel that virtual violence is in itself a cause of real-life 
violence, but neither does he think it’s harmless.

MORAL PANICS OF THE PAST

Some history can help put current alarms about video 
violence into perspective. More than 60 years ago, a similar 
correlation was made between comic books and dangerous 
behavior. During the 1950s, a congressional hearing centered 
on what caused “juvenile delinquency.” One comic book 
was singled out by testifying scientists as harboring sadistic 
fantasies and being a special threat to the ethical development 
of children. That comic was Superman.

Another moral panic took place during the era of  
rock ’n’ roll. This time it was about how the forceful lyrics 

and driving beat would drive young people to distraction. 
Older citizens didn’t understand the style and music of Elvis 
Presley or Janis Joplin. Misinformation helped foster extreme 
positions on both sides.

I served in Vietnam as an officer aboard a Navy troop ship 
for nearly three years and was always amazed that some senior 
military officers had such strong feelings about what this 
music could do. They said pop music “would get the troops all 
riled up and make them harder to control.” If you just let the 
soldiers wander around, they thought, no one would get into 
any trouble. Right.

Aggressive behaviors are sometimes promoted in other 
ways. For example, some product names, especially those 
aimed at young male adults, run the gamut from being simply 
tasteless to bigoted and exploitive. 

Teenagers don’t have the luxury of standing back and 
looking at their social media usage. Their landscape changes 
constantly, with platforms coming and going quickly. For 
the young, a powerhouse such as Facebook is no longer the 
dominant social platform it once was.

In summary, there is much people still do not know about 
the relationship between video games and violence. One 
researcher, Rowell Huesmann, a psychologist at the University 
of Michigan, says 20 or 30 more years of study will be needed 
to get a better answer. Meanwhile, it is a judgment call. 

One last comment: Video screens deliver real-life violence 
in addition to imaginary violence. For example, a short article 
in The New York Times on July 29, “Why Families Were 
Separated at the Border,” by Manny Fernandez, contained 
graphic news reports and videos. What do youngsters think 
about seeing kids their own age physically pulled away, 
crying, from their mothers?

Is this violence OK? Ben Lujan, a congressman from  
New Mexico, recently visited a facility that held separated 
children and, visibly frustrated by what he encountered, had 
to walk out. v

Mike Kashmer has worked in cable TV for more than 30 years in 
distribution, finance and programming. His experience includes 
network startups and foreign-language programming. Reach 
Mike at mikekashmer@aol.com.
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Benefits and Challenges  
Of Regional Broadband 

For rural communities struggling to connect to the internet, working together at any 

point in the process can yield benefits. 

By Trevor Jones / OTELCO

C
onnecting rural communities to the internet is a 
significant challenge. Communities all around the 
country are rising to the challenge and building 

networks of their own. In many cases, communities have 
found benefits to working together in a regional fashion; in 
others, the political and organizational challenges of regional 
cooperation have forced towns to go it alone, at least at first. 

For those that have not moved forward yet, the benefits 
of banding together are great enough to work through the 
political and organizational challenges. At the end of the day, 
working together will make taxpayer dollars go farther and 
create opportunities to connect people where it might have 
been impossible because of lack of scale, distance from the 
middle-mile network, and low population density.

For those that decided to move forward alone, it is never 
too late to find ways to work together. Interconnecting 
networks can achieve added network diversity and reliability. 
Pooling resources can improve leverage for the purchase of 
wholesale internet connectivity, middle-mile transport and 
other needed services – especially at contract renewal time. 

• Extending the middle mile. Maine’s Three Ring Binder 
middle-mile network consists of three interconnected rings 
that offer great reliability and diversity. Unfortunately, it 
doesn’t connect to all of Maine’s underserved communities. 
This leaves many towns with the need to build through a 
neighboring community or two to get to the middle mile. 
By working together, towns can share the cost of connecting 
to a middle mile that isn’t nearby. Several regional groups in 
Maine are currently grappling with this issue and others by 
working together.

• Achieving middle-mile route diversity and 
redundancy. Towns can work together to develop 
regional networks and make internet service more reliable 
for their constituents even if their last-mile builds occur 
at different times. Case in point: Leverett and Shutesbury, 
Massachusetts. The MassBroadband 123 network connects 
all 123 towns in the Western Hills, but most of those 
towns, including Leverett and Shutesbury, are connected 
by a single fiber path. Leverett, one of the earliest 
successful municipal broadband projects in Western 
Massachusetts, is now talking to its neighbor Shutesbury 
about connecting Leverett’s gigabit last-mile fiber network 
with the last-mile fiber network Shutesbury is currently 

constructing to provide a second middle-mile path for 
both towns, improving reliability throughout the area.

• Achieving scale. For the last few months, I’ve been 
engaged with the Western Massachusetts towns of Florida, 
Hawley, Savoy and Monroe about building a multiplatform, 
fixed wireless network throughout the region. The 
combined total population of these communities in 2016 
was approximately 1,850, which translates to fewer than 
1,000 potential households. Individually, it would be 
difficult for any one location to justify building a broadband 
network, as the costs of the middle mile, construction 
and operation would be too great. Collectively, they are 
planning a broadband network with diverse middle-mile 
connections serving 96 percent or more of their population. 

• Leveraging wireless. The funny thing about wireless 
signals is that they don’t obey town boundaries (or any 
boundary) very well. The Florida-Hawley-Savoy-Monroe 
network will take advantage of this fact by connecting 
people in one town with towers in another. Scale is key 
with wireless networks. The broader the geographic 
coverage, the more efficient the network.

ADDRESSING CHALLENGES 
Though working together has many significant advantages 
when building a broadband network, regional broadband 
approaches are not without challenges. Depending upon how 
a project is funded, it may need the approvals of multiple 
local governments or even townwide voter approval of every 
town to move forward. This can be daunting. At times, it can 
be difficult just to get the broadband committees of multiple 
towns to agree on a meeting date and time.

In most cases, grappling with the challenges is worthwhile 
because of the benefits of working together. If you do have 
to go it alone at first, keep looking for opportunities to work 
across your region for the benefit of all, as Leverett and 
Shutesbury are doing. In the long run, your constituents will 
be better served. v

Trevor Jones is vice president of marketing, sales and customer 
service for OTELCO, which owns independent telephone companies 
in seven states and partners with several community networks in 
Massachusetts. Contact Trevor at trevor.jones@otelco.com.

http://www.broadbandcommunities.com
mailto:trevor.jones@otelco.com


  

  

  
 

Make any 
size property   
stand out.

● Ultra-fast Internet starting  
with a 1000 Mbps connection*

● Fast and reliable coverage with 
our latest Wi-Fi technology,  
including Wi-Fi calling capability

● Elevate your residents’  
entertainment experience

Limited availability in select areas. May not be available in your area. 

Visit att.com/fiberproperties to learn more.

*Actual customer speeds may vary and are not guaranteed. Download speeds are typically up to 940 Mbps due to overhead capacity reserved to deliver the data. Speeds may also vary 
based on factors including site tr content provider server capacity, internal network management factors, and end user device capabilities. For more information, go to att.com/speed101.  
©2018 AT&T Intellectual Property. All rights reserved. AT&T, the AT&T logo and all other AT&T marks contained herein are trademarks of AT&T Intellectual Property and/or AT&T ed companies.

https://www.att.com/fiberproperties
https://www.att.com/speed101


AU S T I N 
APRIL 8 – 11, 2019

Renaissance Hotel – Austin, Texas

www.bbcmag.com 877-588-1649

REGISTER NOW

TO SPONSOR OR EXHIBIT:
email: irene@bbcmag.com | phone: 505-867-3299

twitter.com/bbcmag

FIBER: PUTTING YOUR GIGS TO WORK

SPECIAL  
DISCOUNTED RATE

$410
Use VIP Code: Austin2019

(Save $540 off regular  
Summit price of $950)

Offer expires November 30, 2018

http://www.bbcmag.com
mailto:irene@bbcmag.com
https://twitter.com/bbcmag


TOP 10 TAKEAWAYS 

OVERHEARD AT THE  

2018 SUMMIT

10. Bad broadband is like Oliver Twist’s gruel.  
It might not be much, but if you’re hungry, 
you’ll take it.

 – Ann Treacy, Blandin Foundation

9. People start companies where they want to 
live – broadband is a piece of that.

 – Rollie Cole, Senior Fellow,  
Sagamore Institute for Policy Research

8. You can’t build it and hope they will come. 
You have to prepare people to want 
broadband.

 – Tim Will, Principal, Catalpa

7. If you want a tech ecosystem, you have to 
have a tech infrastructure.

 – Jory Wolf, VP of Digital Innovation, Magellan Advisors

6. Co-ops step up in delivering broadband 
where others won’t.

 – Jonathan Chambers, Partner, Conexon

5. I plan to live to be 100 because I want to 
see broadband across the United States.... 
we need to move forward with grace and 
veracity.

 – Jane Smith Patterson, Partner, Broadband Catalysts

4. Broadband is the new water; if you 
don’t have it you need to travel to get it, 
especially in Tribal communities.

 – Matthew R. Rantanen, Director of Technology,  
Southern California Tribal Chairmen’s Association

3. We aren’t going to get anything from 
Washington in the foreseeable future and 
it’s up to us. The key is local champions. 
Communities who have local champions 
can succeed; without this, odds of success 
are so much lower.

 – Jim Baller, President, Baller Stokes & Lide, PC

2. You don’t want your city to be part of the 
“digital rustbelt.”

 – Bob Bennett, Chief Innovation Officer,  
City of Kansas City, Missouri

1. Broadband is a Civil Right!

 – Nicol Turner-Lee, Fellow, Governance Studies,  
Center for Technology Innovation, Brookings Institution



Thanks, bbcmag, for a good Summit18. Strong vendor ecosystem and content to help 

ISPs, munis and more.

– Kevin Mitchell, Vice President, Marketing, Alianza

Information from each carrier on 

what they are doing to future proof 

their business models was very 

insightful and encouraging.

– Tony St. Pierre, MDU Marketing 

Manager, CenturyLink

Here’s what attendees are saying about the 2018 Summit!

APRIL 8 – 11, 2019 



Deeply appreciate that the presentation on innovation 
ecosystems never once used the word “blockchain.”

– Saul Tannenbaum, President, Upgrade Cambridge

Make plans to attend the 2019 Summit now.
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Ontario Is Investing  
For the 21st Century

Ontario, California, a fast-growing city in the Inland Empire, leverages its growth with an 

ambitious fiber-to-the-home network.

By Masha Zager / Broadband Communities

A
generation ago, Ontario, California, was 
a sleepy farm town surrounded by acres 
of fruit trees. Today, it’s an up-and-

coming city of 174,000, poised to double in size 
in the next 25 years, and an economic engine of 
California’s Inland Empire. 

The city has many advantages: location, 
infrastructure and a history of planning for 
growth, along with a skilled workforce, low 
labor and real estate costs and a positive business 
climate. It also has a city-owned fiber optic 
network that amplifies all its other advantages.

Ontario is 35 miles east of downtown 
Los Angeles, within commuting distance for 
people priced out of Los Angeles and Orange 
counties – or just seeking a less-stressful living 
environment. It isn’t merely an exurb but also a 
transportation hub easily accessible by interstate 
highway, railroad and air. 

That Ontario is well served by 
transportation isn’t an accident but rather a 
result of the city’s history as one of the first 
planned communities. In the 1880s, two 
brothers, George and William Chaffey, built 
Ontario close to the Southern Pacific Railroad, 
constructing advanced-technology tunnels to 
bring water into their “model colony” in the 
desert and selling water rights in conjunction 
with plots of land. The brothers also started a 
power company and an agricultural college. 

Their successors built a streetcar system, an 
airport and other infrastructure that helped the 
town develop, and eventually the orchards gave 

way to factories and residential developments. 
When the airport lost business after becoming 
part of Los Angeles World Airports, the city 
of Ontario and county of San Bernardino 
formed the Ontario International Airport 
Authority and took ownership of the airport in 
November 2016. Since that time, the airport has 
experienced rapid growth in passenger volume 
and cargo volume and continues to expand 
flight options, including daily direct flights to 
Taiwan on China Airlines and New York City 
via JetBlue. Amazon Prime flies out of Ontario, 
and UPS and Fedex have facilities there. 

THE NEW MODEL COLONY
Forward-thinking city leaders realized that 
continued economic growth would require more 
room, so they annexed 13 square miles of land 
in 1999 for a “new model colony” – now called 
Ontario Ranch – that could allow the city’s 
population to double. The city adopted master 
plans for the area in 2002, envisioning a 30-year 
transition from agricultural uses to single-
family, multifamily, commercial and business 
park/light industrial development. 

In place of suburban sprawl, the master 
plan calls for distinct neighborhoods connected 
by greenways, trails, open spaces, amenities 
and infrastructure. Walkability, livability 
and quality of life were prime goals. About 
47,000 residential units are expected to be built 
eventually; about 2,000 of these will be built 
and occupied by the end of 2018. 

http://www.broadbandcommunities.com


AUGUST/SEPTEMBER 2018 | www.broadbandcommunit ies.com | BROADBAND COMMUNITIES | 23

The Ontario Ranch Master Plan 
required developers to install conduit 
for fiber as part of their site preparation, 
and a great deal of conduit was built 
from 2003 to 2007, until the recession 
put a stop to development activity of 
all kinds. Having this conduit available 
proved critical later. 

In 2012, as development began 
to heat up again, the city restarted 
discussions about connectivity in 
Ontario Ranch. Elliott Ellsworth, 
Ontario’s IT director, explains that 
the city needed to connect City Hall 
to Ontario Ranch and designed a 
backbone ring for that purpose. He 
adds, “As we were looking at it, we saw 
that it could connect other city facilities 
and traffic cabinets, and that there 
were also underserved areas, especially 
on the commercial side, where we 
could make a difference.” The idea of a 
citywide fiber optic network was born. 

From that point on, things moved 
quickly. In 2013, the city approved a 
fiber optic master plan, and in 2014, it 
created a broadband division. By 2015, 
OntarioNet was officially inaugurated, 
and the city contracted with The 

Broadband Group to assess, design, 
and financially model the operational 
structure and technical requirements 
for the initiative.

FUNDING THE NETWORK 

To date, the OntarioNet initiative 
has focused on Ontario Ranch, city 
facilities and commercial areas largely 
because these parts of the network could 
be funded – Ontario Ranch through 
developer impact fees, city facilities 
as part of normal city operations, and 
commercial areas by business customers, 
including multifamily properties. As of 
today, because no funding is available 
for existing residential neighborhoods, 
there is still no official plan for 
OntarioNet to cover the entire city –  
but as Ellsworth says, “We’re a visionary 
group of people, so it’s certainly on  
our minds.” 

Persuading the developers of Ontario 
Ranch to pay for the buildout of 
OntarioNet through developer impact 
fees wasn’t easy. The developers expected 
to pay impact fees, which are standard 
throughout the United States. Such 
fees, which support the capital costs of 

the city infrastructure that makes their 
developments viable, typically cover 
water, sewer, public safety and other 
services that all cities provide.

But developers didn’t expect to 
pay for an FTTH network, and they 
balked. For one thing, they didn’t think 
the network was necessary – Verizon 
(and later Frontier, which purchased 
Verizon assets in California) was 
building out its Fios network into the 
new developments, and Time Warner 
Cable (later acquired by Charter) was 
building cable. 

For another thing, some developers 
were skeptical that the city could 
successfully build and manage an 
FTTH network. As Dave Bartlett, 
vice president for land at Brookfield 
Residential, one of Ontario Ranch’s 
major developers, explains, “Usually 
private investors do this.”

City officials disagreed. They 
believed Ontario Ranch residents 
would want a city-owned network as a 
third option and that such an option 
would spur the two other providers 
to deliver first-class service. They also 

Ontario installed a “proof of concept” FTTH network 

in the Park Place community of Ontario Ranch. 
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believed the city had the capacity to 
build and oversee the network. 

PROOF OF CONCEPT

As a proof of concept, the city put up 
the money to build fiber to the home in 
new neighborhoods of Ontario Ranch 
and connected the network to the 
internet. The project benefited greatly 
from the developers’ having put conduit 
in the ground during site preparation. 
The availability of conduit reduced the 
costs of building FTTH by more than 
60 percent.

Despite the developers’ fears, the city 
not only proved capable of building a 
network but also developed customized 
software for its operations support 
system and built an in-house inventory 
for conduit and fiber cables, saving 
between 20 and 40 percent on materials 
and eliminating delays in construction. 

Inyo Networks, the provider 
contracted to operate the network 
and deliver services, connected its 
first customer in December 2015. It 
charged (and still charges) $59.95 for 
symmetrical gigabit service with no 
contract – a better value than other 
providers offered. As a result, the other 
providers improved their offerings to 
compete with OntarioNet. 

The city hoped the proof-of-concept 
network would show builders what the 

impact fees were all about, and that 
they would showcase the service, says 
Jimmy Chang, Ontario’s broadband 
operations director. 

By the time the first proof-of-
concept network was lit, residents in 
the neighborhood were already locked 
into two-year contracts with other 
providers. “We were 500 units behind 
the curve,” Chang says. But when new 
homes opened in these areas, between 
60 and 70 percent of homeowners chose 
the city network, and today more than 
450 residential customers are online. 
Businesses, too, are showing interest in 
OntarioNet – there are now 32 business 
customers. In addition, an 800-unit, 
luxury multifamily community being 
built in a new mixed-use development 
near the airport will soon be connected. 
City facilities, including more than 
50 traffic cabinets, are also receiving 
gigabit service. 

The fact that OntarioNet worked 
and that Ontario Ranch homeowners 
would subscribe to it convinced the 
developers that the network was a plus 
for them – though they still weren’t 
thrilled when the city reinstated the 
developer impact fee for it in 2017. 
These fees will eventually repay the city 
for the proof-of-concept builds and will 
pay for building out new neighborhoods 
currently under construction. 

Bartlett says broadband isn’t the 
prime consideration for home buyers, 
who are more interested in finding the 
right house in the right place with the 
right sense of community. Schools and 
recreational facilities are high on their 
lists, too. But once new residents realize 
they live in one of the few FTTH 
communities in Southern California 
and can load movies in 10 seconds, they 
are “intrigued and delighted.” Bartlett 
adds, “It’s one thing that contributes to 
what makes the community unique.”

Brookfield uses the fiber network 
to offer smart-home amenities such as 
automated lights and blinds, which 
appeal to tech-savvy millennials. 
However, what the company likes 
best about the network is that it is 
guaranteed to keep pace with the 
community’s future needs. “You’ve got 
to give the city credit,” Bartlett says. 
“They had a vision, and they stuck  
to it.” 

The Lewis Group, the city’s lead 
developer for Ontario Ranch, also cites 
OntarioNet as an example of the kind 
of technology that home buyers seek. 
In an interview with the Los Angeles 
Times, Randall Lewis, the principal of 
the Lewis Group, said, “We are hearing 
more and more from customers that 
they want to live somewhere with all 
the high-tech capabilities.”

PARTNERSHIP WITH INYO

The city of Ontario was always more 
interested in providing choices to 
residents than in being a service 
provider, so it designed OntarioNet to 
accommodate multiple service providers. 
However, because Ontario Ranch 
initially had few residents and was being 
built gradually, starting the network 
with a single provider made more sense. 
Through an RFQ process, the city 
selected a competitive local exchange 
carrier, Inyo Networks, to operate the 
network. It gave Inyo an exclusive right 
to sell services for five years and retain a 
share of customer revenue. 

Inyo Networks was a spinoff 
from Praxis Associates Inc., a design/
engineering firm that engineered and 
built FTTH networks for AT&T from 
2004 to 2010. Inyo focused first on 
building and operating middle-mile 

OntarioNet fiber is blown into existing conduit. 
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networks, including Digital 395, a 
BTOP-funded project in Nevada and 
California, and then became interested 
in last-mile projects that could take 
advantage of backhaul from Digital 
395. Inyo served businesses, cell towers, 
schools and other large customers in the 
area. OntarioNet was its first residential 
FTTH project, though it now provides 
services in several other towns. 

Nick Keeler, president and chief 
operating officer  of Inyo, says the 
company tried to simplify its residential 
product line by offering only a single 
tier of internet service: symmetrical 
gigabit, with no contract required. (It 
also offers voice and video services.) He 
explains, “It’s simpler to administer, 
and customers love the idea. There’s 
one product, one dollar amount, not 
multiple service plans.” The same plan 
is now in effect in the other FTTH 
communities Inyo serves.

Keeler says customers are happy 
with the OntarioNet service, and churn 
is very low. He sees OntarioNet as more 
of a draw for home buyers than Bartlett 
does, saying, “People tell us they moved 
to the area because they could get 
decent internet service.” 

Inyo is prepared for the advent of 
competition on the network in 2020, 
though Keeler hasn’t heard of much 
interest from potential competitors. 
Adding providers, should any want 
to join the network, will be fairly 
simple. A new provider could use the 
existing drops to the houses, and the 
change would be made at the software 
level. Traffic on the network would be 
segregated through virtual LANs. 

Inyo has a “great partnership” with 
the city, Keeler says. Asked what advice 
he can give other potential private 
partners for city-owned broadband, he 
says the biggest challenge is that cities 
“don’t move as fast as private entities 
because they have rules and regulations 
to protect public money. … Keep that 
in mind, and you won’t get frustrated.” 

OntarioNet is a valuable asset for 
the city, Keeler adds. “It made a big 
change in the market and forced the 
local competitors to step up their game. 
Hopefully that means better and faster 
services for everybody. That’s good for 
the community.”

ECONOMIC DEVELOPMENT 

Ontario’s economic development 
agency doesn’t miss a chance to tout 
OntarioNet to businesses seeking 
to move to the area. It markets the 
network online, in social media, in print 
publications, through special events, 
door to door and by word of mouth.

The effort seems to be working. 
Bradley Gates, business operations 
director of the economic development 
agency, calls the network “one more 
reason why a business should call 
Ontario home,” in addition to the city’s 
many other advantages. 

Gates says, “The need for access 
to fast, reliable and quality internet 
connectivity has never been greater. 
OntarioNet offers gigabit per second 
internet speeds at an affordable price 
for business. This service gives Ontario 
companies an edge when speed matters. 
OntarioNet is still in its infancy, 
with additional business customers 
subscribing each month, but initial 
feedback is extremely positive. … 
Anecdotally, both new and existing 
businesses are telling us how important 
this service is, and that they appreciate 
the investments being made by the city 
council to bring OntarioNet to the 
community.”

The city’s ability to bring fiber 
services to its own facilities also 
enables projects that boost economic 
development. For example, in August, 
the Ontario library opened the 
Lightspeed Makerspace, where residents 
can create 3D objects and digital art 
and use virtual reality. The opening-
night celebration featured a 3D printer 
and laser cutter creating a blue T-Rex. 
The makerspace, open free of charge to 
anyone with a library card, is intended 
to develop innovative thinkers in the 
community.

On a larger scale, the city connected 
its convention center and 10,000-seat 
arena, two of its primary assets,  
almost as soon as OntarioNet was lit. 
These facilities, each of which has 
about 1 million visitors per year, had 
struggled with inadequate broadband 
service. Now, they have a total of  
2 Gbps dedicated bandwidth (soon 
to be increased to 4 Gbps) for a much 
lower cost than they paid previously. 

Michael Krouse, president and CEO 
of the Greater Ontario Convention 
& Visitors Bureau (GOCVB), which 
operates the convention center and 
arena, says guest usage is now separated 
from the GOCVB’s business operations, 
which enables high quality of service 
for both groups. The servers that 
operate functions such as parking 
and food service are now all cloud-
based, which means the GOCVB no 
longer has to store and maintain large 
equipment in protected, air-conditioned 
rooms. Cloud-based servers are more 
economical, reliable and accessible than 
on-premises servers, Krouse says.

When the OntarioNet connection 
was installed, the GOCVB upgraded 
its Wi-Fi service so guests reliably 
receive 100 Mbps speeds. “If they’re in 
the arena, they want to film the event,” 
Krouse explains. “Now they can stay 
connected while they stream video.” 
When signing up for Wi-Fi, guests 
can opt to receive discount coupons 
for food-service items in the arena 
or communications about additional 
events in the arena. The GOCVB now 
has a marketing database of half a 
million email addresses.

Krouse says the improved 
connectivity at the convention center 
and arena keeps the city in the running 
for booking many large events. “It’s a 
minimum expectation now,” he says. 
“We’re keeping up with the changing 
technology demands of existing and 
new customers.” And the booming 
attendance at the convention center 
means more business for the city’s 
60 hotels, which are seeing higher 
occupancy and higher room rates. 

What does OntarioNet mean for 
the city of Ontario? Nate Rosenberg, 
vice president of business strategy for 
The Broadband Group, sums it up this 
way: “The city of Ontario is leading 
California by investing in fiber, the 
infrastructure of the 21st-century 
economy. It is a testament to the city’s 
vision and leadership that others are 
now following in its path.” v

Masha Zager is the editor of BroadBand 

Communities. You can reach her at 
masha@bbcmag.com.
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Predicting Broadband Effects

A new type of statistical model helps cities estimate broadband’s effects on their 

economic well-being.

M
any studies connect broadband 
to national growth in income, 
employment or other indicators. 

There is also plenty of anecdotal evidence about 
cities that have attracted jobs through better 
broadband – or have been passed over by site 
selection committees because their broadband 
wasn’t good enough. 

Inspired by these studies and anecdotes, 
localities have invested in broadband 
infrastructure, either directly or through various 
partnerships with private providers. Their results 
have been mixed. Some have achieved dramatic 
turnarounds in their local economies, most have 
seen at least some positive effects and others 
have little to show for their efforts. 

This variation may reflect differences in 
how well the networks are built, operated and 
marketed. There’s also evidence that broadband 
is more effective when it’s part of a coherent 
economic development strategy. 

However, there may also be inherent 
differences among cities that affect their 
potential gains from better broadband. But 
until now, there has been no way to predict 
results for any particular city. Are there cities 
that can’t benefit from an investment in 

broadband? Conversely, are there cities for 
which investing in broadband is an especially 
good bet? 

BRIDGES TO NOWHERE?

In 2005, the Alaskan congressional delegation 
secured more than $200 million in federal 
funding for a bridge between Ketchikan and 
Gravina Island, which has 50 residents. (To 
be fair, the island also has an airport.) Widely 
ridiculed as the “bridge to nowhere,” the project 
was never constructed, and then-governor Sarah 
Palin canceled the state matching funds in 
2007. Whether the bridge would have boosted 
the development of Gravina Island will never 
be known, but most Alaskans had a hard time 
imagining that it would. 

A few years later, political opponents 
picked up the phrase “bridge to nowhere” to 
criticize the broadband stimulus programs 
in the American Recovery and Reinvestment 
Act. In retrospect, most of the networks these 
programs funded appear to have yielded 
positive economic results, but funding recipients 
couldn’t demonstrate that they weren’t building 
to the broadband equivalent of Gravina Island. 
Nor could funding agencies judge which 
applications would yield the biggest bang for 
the buck, economically speaking.

Now, researchers at the University of 
Connecticut, with assistance from the state 
broadband office, have developed a model 
that predicts city-level benefits from increased 
broadband speeds. The model won’t produce 
numbers that cities can “take to the bank,” 
but it can be useful for two purposes: first, 
reassuring municipal governments that they 

How can a city know whether an 

investment in broadband will be justified 

by increased tax revenues, employment  

or wages? 
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are not building bridges to nowhere; 
second, helping state funding agencies 
prioritize broadband projects. 

Elin Swanson Katz, agency head 
of the Connecticut State Broadband 
Office, who initiated the project in 
2015, says, “Working with the state 
economic development agency, we 
were delighted to have the opportunity 
to support the efforts of Sudip 
Bhattacharjee and his students in 
developing this unique statistical 
analysis tool for a question that has 
hampered the efforts of towns and 
investors alike: Does the introduction 
of a fiber network in a town actually 
provide benefits in excess of the costs 
of creating it? The model is a giant first 
step toward creating an objective tool 
for predicting an accurate answer to 
that essential question.”

BUILDING THE MODEL

Researchers began by defining 
and measuring broadband quality, 
economic outcomes, and other relevant 
characteristics. Like all economic 
models, this one is limited by data 
availability, so researchers didn’t have 
access to every measure they might 
have wanted – such as broadband 
prices or even the precise number of 
broadband providers in a town. 

Briefly, they defined broadband 
quality by average upload and 
download speeds (as measured by 
Ookla), the (approximate) number and 
type of broadband providers, and the 
percentage of households connected. 

Economic outcomes used were 
median household income, number 
of annual housing permits, average 
wage, employment, and property 
tax revenue. All five outcomes were 
provisionally given equal weight. State 
and local governments that use this 
model can choose to predict a subset of 
these outcomes and/or assign different 
weights to the outcomes, depending on 
their preferences and values.

When they examined a sample of 62 
Connecticut towns over the 2008–2013 
time period, the researchers found that 
broadband quality was indeed related to 
economic outcomes. But did broadband 
quality affect the local economies, or 

vice versa? A fortuitous sudden bump 

in broadband speeds when Comcast 

and Cox converted to DOCSIS 3.0 

showed definitively that the direction 

of causality ran from broadband to 

economic outcomes. (This part of the 

study is described in a second paper, 

which is yet to be published.)

In addition to broadband quality, 

the researchers considered many other 

variables to find out what might affect 

the cities’ responses to improved 

broadband. Ultimately, because 

many of these variables were closely 

correlated, the researchers reduced 

the number to a minimum. The three 

that appeared most significant were 

size category (small, medium, large), 

distance from the nearest big city and 

median age.

Using these variables, the 

researchers used data from any 52 

towns to calculate the effect of raising 

broadband speeds to 50 Mbps/15 Mbps 

or 100 Mbps/25 Mbps on each of 

the five economic variables and on a 

combined economic index. They then 

applied the model to the remaining 10 

towns in the sample to see how well 

it predicted their experiences. This 

process was repeated multiple times, 

using different towns in the 10-town 

validation set. The average predictive 

value over the six-year period was 86 

percent. The economic indicator most 

accurately predicted was tax revenue. 

MEDIUM-SIZED TOWNS  

BENEFIT MOST

The researchers found that the same 

broadband speeds affect different towns 

in different ways. 

• Most towns benefit economically 

from internet speed increases.

• Medium-sized towns benefit most, 

followed by small towns and then 

by big cities. 

• A few small towns actually suffer 

economically from increased 

broadband speed. These towns 

have relatively fewer broadband 

providers, have higher median ages 

and are located farther from big 

cities. The difference in the number 

of broadband providers (both fixed 

and mobile) is most striking.

The researchers speculate that big 

cities benefit less from broadband 

speed increases because they already 

have relatively good infrastructure 

and internet speeds, so the marginal 

economic benefit of introducing more 

high-speed internet is low.

Medium-sized and small towns, 

on the other hand, have low average 

broadband speeds, so raising their 

speeds to 50 Mbps or 100 Mbps 

represents a sizable jump more likely to 

have an impact. 

Differences in benefits among the 

medium-sized and small towns, the 

researchers say, reflect which towns 

are best poised to take advantage of 

increased broadband speeds. Towns 

that are far from metropolitan centers 

and have aging populations are not 

attractive to employers, even if they 

have good broadband. And if they 

have few broadband providers, their 

broadband prices will likely be high, 

negating some of the benefit of high-

speed broadband.

Sudip Bhattacharjee, the lead 

researcher from the University of 

Connecticut, explains that increased 

broadband speed “doesn’t suddenly 

change the economics of the town; there 

have to be businesses that can use it.” 

The cities most likely to benefit from 

broadband are mid-sized cities, not too far 

from bigger cities, with multiple broadband 

providers and younger populations. 
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USING THE MODEL

Several cities and states are already 
considering using this predictive model. 
How they do this will depend on 
their similarity to the cities studied in 
Connecticut. Bhattacharjee says, “If the 
new city looks similar to the cities in 
the study sample, they wouldn’t have to 
redo the model – they could just plug 
in their numbers. However, if their 
demographics or other factors are very 
much out of our sample – for example, 
if they were extremely rich or extremely 
poor – they would probably need to 
re-estimate the model.”

He cautions that regional differences 
will also have to be taken into account. 
For instance, in densely populated 
Connecticut, residents often work in 
cities they don’t live in. In Texas, this is 
less likely to be true. 

Bhattacharjee believes the model 
will be most useful as a planning tool 
for states. He says, “If municipalities 
make their own decisions, they are 

locally optimizing for themselves but 
not globally optimizing for the state. 
The big picture for the state might be 
different.” If a state can predict which 
cities will benefit most from broadband 
investments, it can direct funding to 
those cities and use the gains from tax 
revenues to fund later investments in 
the remaining cities. 

Bill Vallee, state broadband policy 
coordinator for the Connecticut 
Broadband Office, sums up the findings 
as follows: “In trying to develop a basic 
toolkit for Connecticut towns to use 
in preparing financial and marketing 

materials in the effort to attract fiber 

project investors, it is key for towns to 

more fully recognize the actual risks 

and rewards that are possible from a 

long-term investment in a fiber project. 

Though elected leaders are experienced 

with more common infrastructure 

projects, fiber presents a unique model 

that requires specialized due diligence 

and effort. We’re hopeful that this 

UConn statistical model will become 

far more developed as an essential 

tool, especially as more refined data is 

generated and utilized over time.” v

For more information, see “Predictive Models to Measure the Impact of 

Fiber-Optic Broadband Speeds on Local Towns And Communities,” by 

Aindrila Chakrabortya, Sudip Bhattacharjee, James R. Marsden, Ramesh 

Shankara, Elin Swanson Katz and William L. Vallee Jr., Telematics and 

Informatics 35 (2018), pp. 1408–1420.
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Impact of CAF II–Funded Networks

Two typical rural exchanges are likely to remain underserved even after upgrades 

supported by the Connect America Fund. This study, conducted by the Blandin 

Foundation, concludes that CAF funding is insufficient to support rural economic 

development and that more transparency is needed if states and localities are to 

supplement CAF funds strategically. 

By Bill Coleman / Community Technology Advisors

A
merica is plagued by a stubborn and 
growing rural-urban digital divide: 
Thirty-nine percent of rural areas lack 

access to broadband of 25 Mbps download/ 
3 Mbps upload, compared with 4 percent 
of urban areas. This opportunity gap is a 
significant barrier for people who live, work 
and learn in rural communities. In contrast, 
communities served by gigabit networks 
experience clear economic benefits.

Making investments to close these rural-
urban gaps can be a challenge for large 
telephone companies. The returns on investment 
in rural exchanges are rarely competitive with 
those in more densely populated areas, as high 
costs for network infrastructure often outweigh 
possible short-term economic returns from a 
small, dispersed customer base. 

The FCC’s Connect America Fund (CAF II) 
program is designed to close the financial gap 
so large carriers, regulated as price-cap carriers, 
can improve broadband services in areas 
otherwise too expensive to serve. These carriers 
have accepted payments from the FCC to 
deploy broadband services to a targeted number 
of households in their service areas. Over the 
five-year program, four companies serving 
rural Minnesota will receive federal funds for 
broadband deployment. Construction using 
CAF II dollars began in 2016 and must be 

complete by the end of 2020. Service providers 
must offer broadband at speeds of at least 10 
Mbps downstream and 1 Mbps upstream 
and meet other performance and pricing 
requirements.

But is CAF II funding adequate to 
encourage providers to deploy networks in 
less densely populated exchanges that deliver 
services comparable to the networks they build 
in more densely populated areas? 

There is reason to believe the funding is not 
adequate. Though new FTTP networks provide 
the best infrastructure platform for robust 
rural connectivity, rural fiber deployments can 
range from $4,000 to more than $10,000 per 
passing, depending on population density and 
terrain. However, in Minnesota, CenturyLink 
is receiving $2,354 per household and Frontier 
$2,936 per household. 

A STUDY OF TWO EXCHANGES
This article examines CAF II–funded 
broadband network deployments in two 
rural Minnesota telephone exchanges, one 
(Lindstrom) owned by Frontier and the other 
(Braham) by CenturyLink. These exchanges 
contain characteristics seen throughout the 
state. Both are quite rural, with small cities, 
farms, exurban and rural homes, wetlands and 
lakes. Of the two, the Braham exchange is the 
more rural and less densely populated. 

http://www.broadbandcommunities.com
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Community Technology Advisors 
conducted the primary field research for 
this study in the summer of 2017. Using 
base maps and a GPS-enabled camera 
to take pictures of various electronics 
boxes located in public rights-of-way, we 
mapped CAF II–funded improvements 
within the two exchanges. Electronics 
boxes clearly identified as electric utility, 
railroads or traffic/lighting control 
devices were not mapped. 

Where boxes could not be 
definitively identified, we assumed 
they were digital subscriber line 
access multiplexers (DSLAMs), 
possibly overstating the deployment 
of electronics and the resulting service 
areas. DSLAMS are the field electronics 
that connect newly deployed fiber 
lines and the existing copper lines that 
connect to customers.

Because neither provider 
responded to requests for comments 
and corrections on this report, our 
conclusions are based on observations 
of field deployments.

Prospective service areas surrounding 
the DSLAMs are indicated with 3,000-
foot radius and 9,000-foot radius circles. 
It is likely that customers within 3,000 
feet of a DSLAM will be able to receive 
broadband services at or above 25 
Mbps/3 Mbps; those within 9,000 feet 
of the DSLAM will be able to receive at 
least 10 Mbps/1 Mbps.

Possible limitations in this approach 
include the following:

1 Copper lines do not radiate directly 
from a DSLAM but follow the 
roads. Each turn adds distance that 
limits deliverable capacity. 

2 Broadband speeds vary greatly 
depending on the condition of 
the copper lines. It would not be 
unusual for copper lines in rural 
areas to be at or even beyond the 
ends of their expected useful lives. 
Conversely, copper lines could be of 
higher quality than assumed.

3 One or more DSLAMs could have 
been missed in this field inventory. 

4 Spare copper pairs that would allow 
two or more pairs of copper lines to 
be bonded together may be available.

5 Ongoing technical improvements in 
electronics and software could allow 

for future improvements in DSL 
capabilities.

Despite these uncertainties, we 
believe this methodology provides 
a reasonably accurate picture of the 
impact of these deployments. This 
confidence is backed up by ongoing 
conversations with rural broadband 
customers across the state in community 
and regional meetings, with many 
interactions documented through 
emails and video testimonials.

UNDERSTANDING THE 

NETWORKS

The CAF II–funded, fiber-connected 
electronics within these service areas 
are “nodes” or DSLAMs connected by 
fiber to the providers’ central offices; 
existing copper telephone lines serve 
as the last mile (or more) from nodes 
to customer premises. The quality of 
internet service over copper degrades 
with distance. That means homes closer 
to the node will have faster service. 

Homes or businesses within 3,000 
feet of a node can generally experience 
sustained speeds of 25 Mbps/3 Mbps or 
more. Properties within 9,000 feet can 
generally experience speeds of at least 
10 Mbps/1 Mbps. Beyond 9,000 feet, 
properties generally will experience 
speeds slower than 10 Mbps/1 Mbps. 

The maps of the two exchanges 
suggest two challenges for communities 
in CAF II areas: 

• First, the newly built CAF II–
funded networks do not provide 
service that meets Minnesota’s state 
speed goals, which are 25 Mbps/3 
Mbps by 2022 and 100 Mbps/20 
Mbps by 2026, to all households. 

• Second, the lack of transparency 
from CAF II recipients about their 
network deployment plans makes it 

difficult for communities to do their 
own planning and leverage public 
investment. 

FRONTIER’S LINDSTROM 

EXCHANGE

The Lindstrom exchange includes 
most of Chisago Lakes, a scenic 
area straddling U.S. Highway 8, 
including the towns of Chisago City, 
Lindstrom, Center City and Shafer. 
The community has a small-town or 
exurban feel; it has an excellent school 
system and easy access to Twin Cities 
metropolitan area work opportunities. 
The numerous lakes, wetlands, woods 
and small farms make living outside 
the boundaries of incorporated cities 
attractive. The rural residents are widely 
and generally evenly dispersed across 
the exchange, with higher densities 
around the many recreational lakes. 

In a 2015 survey of more than 800 
county households,

• 27 percent said they used the 
internet to operate their businesses.

• 31 percent said they would start 
home businesses with better 
internet.

• 35 percent said they would 
telecommute with better internet 
service.

• 45 percent said they would use the 
internet for educational purposes.

• 86 percent said they would use the 
internet for all kinds of purposes if 
it was available.

Each Frontier DSLAM connected 
by fiber optic cabling was verified 
based on the easily identifiable fiber 
optic cable pole markers. Frontier fiber 
was generally installed along each 
paved county road in the exchange. 
For the most part, Frontier utilized a 
standardized equipment installation 
throughout the exchange, with a 

Studies of upgrades to two Minnesota 

exchanges show that carriers are installing 

fiber to the node, and few households will have 

access to broadband speeds of 25 Mbps/3 Mbps.
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DSLAM on the right, cross-connect in 
the center and power meter on the left.

To see the impact of CAF II 
investments toward meeting the 2022 
state broadband goal of 25 Mbps/3 
Mbps, view the 3,000-foot-radius 
circles on the map. As noted earlier, 
customers within 3,000 feet of a 
fiber node can receive services at the 
25 Mbps/3 Mbps level and possibly 
much faster if a provider deploys either 
vectoring or pair bonding technology.

There is another prospective 
opportunity for vastly improved 
services – direct fiber connections – for 
customers who seek higher levels of 
broadband services. This option, in 
the Lindstrom exchange or in future 
deployments by any provider, depends 
on the proximity of a customer to the 
fiber routes and the provider’s network 
design. If handholes (which provide 
easy access to fiber underground in 
the same way manholes provide access 

to tunnels under roads) were installed 
along the route between the nodes, 
especially at driveways leading to 
farms, rural businesses or high-end 
homes, a provider could offer solutions 
to customers with high demands 
for bandwidth and a willingness to 
pay for installation and improved 
services. With fiber construction costs 
of $20,000 per mile, proximity to a 
handhole is critical.

 At this time, it is unknown whether 
handholes were part of the network 
design. Industry experts consulted for 
this study note that such subsequent 
enhancements would add operational 
complexity to the network, ranging 
from electronics to technician training.

The map suggests that

• Approximately 10–15 percent of 
the land area is within a 3,000-foot 
circle and thus capable of receiving 
25 Mbps/3 Mbps or better.

• Relatively few areas are outside the 
9,000-foot-radius circles, where 
available service is likely to be less 
than 10 Mbps/1 Mbps.

• Most of the land within the 
exchange is within a 9,000-foot 
circle but outside a 3,000-foot circle, 
indicating that for most customers, 
broadband service availability would 
be between 10 Mbps/1 Mbps and  
25 Mbps/3 Mbps.

Note that the study measured 
land area, not the number of potential 
customers. If customers are concentrated 
near the nodes, a higher percentage of 
customers could receive 25 Mbps/ 
3 Mbps service. 

CENTURYLINK’S BRAHAM 

EXCHANGE

Braham is located in east-central 
Minnesota directly north of 
Minneapolis-St. Paul. The exchange 
straddles four counties – Chisago, 
Isanti, Kanabec and Pine. It is farther 
north than the Lindstrom exchange, 
considerably more rural (less densely 
populated) and observably less 
prosperous. 

Though data is not available by 
exchange, city data indicates that both 
income and house values are lower here 
than in the Lindstrom area. Population 
growth is slower. Braham is classified 
as 100 percent rural, compared with 
Lindstrom, which is only 6 percent 
rural; there is little, if any, pressure 
here for suburban-like development. 
Because the distance to the Twin Cities 
is greater, residents are more likely to 
be employed locally in small regional 
center communities. 

The exchange includes small towns 
(Braham is the largest community and 
has just under 2,000 people), wetlands, 
small lakes and relatively small farms. 
Significant numbers of people live in 
the rural countryside along county and 
township roads.

Though business development 
opportunities for CenturyLink in the 
Braham exchange may seem limited, 
the city of Braham recently partnered 
with a small wireless ISP to bring 
fiber-based internet services to its 

The results of field examination of Frontier’s CAF II network deployment for the Lindstrom 

exchange (outlined on the map in gray). Each dot represents an identified DSLAM. Each red circle 

has a 3,000-foot radius; each blue circle has a 9,000-foot radius.
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new business park in response to the 
requirements of a prospective tenant.

A broadband survey in Isanti 
County in fall/winter of 2017 suggests 
a need for network improvements. 

CENTURYLINK’S 
INFRASTRUCTURE 
INVESTMENT STRATEGY
CenturyLink focused its CAF II 
infrastructure investments in the 
more densely populated portions of 
the Braham exchange. Most of the 
identified deployment is in the eastern 
and southern portions of the exchange. 

Though new fiber routes were 
clearly marked with the traditional 
white and orange posts, large areas of 
the exchange seem to depend on buried 
copper lines. Based on the “buried 
cable” warning signs and the older 
pedestals, industry experts consulted 
for this study advised that fiber 
connectivity was highly unlikely.

A variety of equipment has been 
installed, seemingly dependent on 
population density. In the denser areas, 
DSLAMs were larger, with varying 
numbers of ports. In the less dense 
areas, 24-port DSLAMS were common.

In the field, we saw equipment 
that was new and some DSLAMs 
that appeared to be older and to have 
been installed in earlier years. In some 
areas west of Highway 65, DSLAMs 
appeared to be connected to copper 
lines rather than fiber. Given their 
apparent age, it is likely that these older 
DSLAMs might be fed by bonded T-1 
lines with far less bandwidth capacity 
than new, fiber-fed DSLAMs. 

It is also possible that some of 
these older DSLAMs were taken out 
of service, but not removed, when the 
new equipment was installed. This is 
most likely to have occurred in the areas 
where DSLAMs are quite close together. 

Compared with Frontier’s 
Lindstrom exchange, CenturyLink 
has numerous interlocking red circles, 
with DSLAMs located less than 1 mile 
apart. Unfortunately, it was not possible 
to determine which, if any, DSLAMs 
are now inactive. 

• Significant portions of the Braham 
exchange are more than 9,000 

feet from a node, indicating that 
internet service below 10 Mbps/1 
Mbps would be available to 
residents and businesses in these 
locations.

• In the areas where CAF II 
investments were made, there 
is relatively consistent coverage 
within the 9,000-foot-radius circles. 
This suggests that, in these areas, 
customers should have access to 
sustained 10 Mbps/1 Mbps speeds.

The areas to receive broadband 
coverage of at least 25 Mbps/3 
Mbps are relatively limited, based 
on CenturyLink’s CAF II–funded 
upgrades to date. Actual speeds in 
these areas could range up to 80 Mbps 
depending on proximity to electronics, 
vectoring and pair bonding. Vectoring 
is generally not effective at distances 
greater than 3,000 feet.

Without feedback from 
CenturyLink, it is unknown whether  
or not the carrier has completed its 
CAF II–funded deployments in this 
area. It is possible that CenturyLink 
will install additional fiber and 
electronics in the future. 

However, the upgrades deployed 
to date leave many areas unserved. 
People living in areas left behind see 
their neighbors getting service but don’t 
know whether they too eventually will 
be served. 

ARE 10/1 SPEEDS ADEQUATE?
This study raises two challenges for 
CAF II–eligible rural communities 
and policymakers: first, the adequacy 
of CAF II–funded networks to meet 
communities’ present and future 
needs; second, the need for greater 
transparency as to how, where and 
when the networks are built. 

CAF II program critics have 
roundly derided the FCC’s 10 Mbps/1 
Mbps requirement as inadequate 
at a time when the FCC’s own 
minimum broadband standard is 25 
Mbps/3 Mbps and when providers 
in competitive markets are regularly 
delivering gigabit symmetrical service. 

Doug Dawson, a nationally 
recognized telecommunications 
consultant and president of CCG 
Consulting, elaborates:

These upgrades will improve 
broadband in the affected areas, 

The results of field examination of CenturyLink’s CAF II network deployment for the Braham 

exchange (outlined on the map in gray). Each dot represents a DSLAM (some may be inactive). 

Each red circle has a 3,000-foot radius; each blue circle has a 9,000-foot radius. 
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but only by a small amount. 
Some residents in these areas 
today can get very slow DSL, 
under 1 Mbps. There are also 
numerous WISPs (wireless 
internet service providers) 
operating in the area offering 
speeds under 5 Mbps. And 
everybody always has the option 
of satellite broadband, which is 
universally disliked due to the 
latency and data caps.

The really bad news for these 
areas is that this upgrade is 
going to be in place for a long 
time. The FCC is probably not 
going to think about the CAF 
II areas again until well past 
the end of the CAF timeline, 
perhaps not until 2025. By 2025, 
the average household in the 
country is going to probably 
want a 100 Mbps connection if 
the current broadband growth 
trends continue. 

In response, the FCC pointed to 
the fact that the federal broadband 
standard was 4 Mbps/1 Mbps at the 
time the CAF II program was being 
designed. Defenders of the program 
also point out that the limited federal 
funds available should be used to 
provide some level of broadband to the 
largest number of households.

To address concerns about the 
capability of the technologies used in 
these CAF II–funded upgrades, internet 
service providers often point to new and 
emerging technologies that can greatly 
enhance the capacity of DSL, such as 
G.fast, vectoring and pair bonding. In 
the case of G.fast, however, a review of 
the online literature indicates that its 
successful deployment requires so much 
fiber that it is most suitable in urban 
settings with multiple-dwelling-unit 
buildings where fiber optic cabling is just 
outside the building. 

Even if G.fast and vectoring worked 
well in the rural settings where CAF 
II networks are being built, upgrading 
the networks to incorporate these more 
advanced technologies would require 
additional investment by providers. 

Another defense of the 10 Mbps/1 
Mbps expansion is that it is good 
enough or at least better than nothing. 
Although the CAF II–funded upgrades 
do result in access to broadband services 
of at least 25 Mbps/3 Mbp for some 
rural residents, many more residents 
these upgrades serve will end up with 
access to speeds much slower than that. 

The 10 Mbps/1 Mbps access 
requirements also does not satisfy 
Minnesota broadband goals. Accepting 
lower speeds for some parts of 
Minnesota creates second-class status 
for rural residents. 

LACK OF TRANSPARENCY 

Another issue with the CAF II program 
is its lack of transparency. CAF II does 
not require participating providers to 
share or report on any specifics in their 
network plans beyond the total number 
of households to be served. 

The program includes some interim 
milestones, beginning with 40 percent 
of the recipients’ statewide build 
commitment being completed by the 
end of 2017. (CenturyLink reports it 
is on track to complete 60 percent of 
its CAF commitments by the end of 
2018.) Policymakers have asked the 
FCC to improve transparency of CAF 
II plans and projects, so far to no effect.

This puts community leaders of 
unserved areas in a quandary. CAF II 
upgrades do not meet the state speed 
goals, but they are better than what 
residents currently can get. But how 
much better?

In public meetings and statements, 
CAF II recipients underscore their 

commitments to offer broadband 
speeds that meet or exceed the CAF II 
10/1 requirements, often emphasizing 
the faster speeds available only closest 
to the nodes. 

Nationally, CenturyLink claims 
that about 70 percent of the homes in 
its target areas served to date with CAF 
II–enabled networks have access to 
speeds of 20 Mbps or higher.

In Minnesota, community leaders 
and policymakers are evaluating these 
statements in the absence of an on-
the-ground picture of what’s actually 
being built. This lack of clarity about 
how participating carriers are spending 
their CAF II funds inhibits planning 
and informed stewardship of public 
resources. 

CONCLUSION

With the firm link established 
between quality broadband availability 
and community economic vitality, 
community leaders want to ensure 
that their residents, businesses and 
institutions are not left behind, whether 
downtown in the county seat or miles 
from town on a farm or a lake. Next-
generation people and technologies will 
demand an even higher standard of 
broadband quality.

CAF II funding increases internet 
speeds to some customers, but for many 
the increase is not enough to meet the 
state’s broadband goals for either 2022 
or 2026. In sum, CAF II investments 
in Minnesota are being spent to build 
networks that don’t meet today’s federal 
definition of broadband and won’t meet 
state goals for the future. 

Moreover, lack of transparency 
in proposed CAF II network plans 
and timelines is making it difficult 
for impacted communities to plan 
accordingly to ensure their broadband 
needs are being adequately met.

Despite these challenges, Minnesota 
can boast examples of communities 
and CAF II recipients working together 
to finance networks that offer better 
service than CAF II–funded networks 
alone. Projects in Martin County and 
in Chisago County’s Sunrise and Fish 
Lake Townships have combined state 
and CAF II funding to build networks 

A few projects have combined state and CAF II 

funding to build networks that meet state goals 

for broadband service. 

http://www.broadbandcommunities.com


In 2018, our

Telecommunications

Industry Track featured

37 educational sessions!

"There [are] just so many things to see, so

  many people to visit with, so many great

  sessions. I would totally recommend this

  conference to anybody."

- Andrea Stainback, CenturyLink, 7-time attendee

March 26-28, 2019 | Tampa
Owned and Produced by Infrastructure Resources, LLC

Zero Damages.
Reaching the Goal Together.

 Register by October 11 & SAVE! 
CGAconference.com | 866.279.7755

100%
MONEY-BACK

SATISFACTION

GUARANTEE

Hosted by:Hosted by:

https://www.eiseverywhere.com/ehome/350317/home/?&t=6242eee6e2706c709904458175078418


ECONOMIC DEVELOPMENT 

40 | BROADBAND COMMUNITIES | www.broadbandcommunit ies.com | AUGUST/SEPTEMBER 2018

that meet state goals. To qualify for 

state grants, providers were required  

to commit to high-speed networks  

(25 Mbps/3 Mbps with scalability to 

100 Mbps), far higher levels of service 

than the CAF II–funded projects in the 

Lindstrom and Braham exchanges. 

Examples include the following:

• Frontier has committed to delivering 

ubiquitous 25 Mbps/3 Mbps service 

with densely deployed fiber and 

DSLAMs in Nobles County.

• CenturyLink, using bond funds 

from the township residents in 

addition to CAF II and DEED 

funds, is deploying a fiber-to-the-

home network capable of gigabit 

speeds in Fish Lake and Sunrise 

Townships in Chisago County.

These projects demonstrate the 
potential of Minnesota’s nationally 
renowned Border to Border Broadband 
grant program as an effective tool for 

leveraging state funds to impose state 
requirements – geared toward state 
goals – to ensure maximum public 
benefit from public investments. 

In addition, greater transparency 
on the part of CAF II recipients would 
benefit communities and providers 
alike. Though recognizing that plans 
sometimes change, maps showing 
planned CAF II deployments over the 
next three years (through the end of 
the program) would help communities 
partner with their providers for better 
networks, as in the examples cited 
previously. The same holds true of the 
FCC’s Alternative Connect America 
Cost Model (A-CAM) subsidies to 
medium-size rate-of-return carriers.

With greater transparency from 
CAF II recipients, state elected 
officials and the Office of Broadband 
Development could build effective 
strategies for maximizing the value of 
CAF II and A-CAM dollars for the 
benefit of Minnesotans, including 

designing programs that require a fair 
mix of public resources – federal, state 
and local – to spur even more and better 
rural deployment in a predictable way.

Maximizing the public benefit 
from public investments is good for 
everyone. 

Better broadband through 
transparency and collaboration is 
possible. v

Bill Coleman, president of Minnesota-
based Community Technology 
Advisors, assists clients with broadband 
infrastructure investment, technology 
promotion and training. He helps 
communities make the connection 
between telecommunications and 
economic development. Contact him 
at bill@communitytechnologyadvisors.
com. Read the full report at https://
blandinfoundation.org/content/uploads/
Impact-of-CAF-II-funded-Networks_
WEB.pdf.
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Closing the Digital Divide 
In Indiana

When small providers band together, they can increase their clout and boost regional 

economies. That’s why the Intelligent Fiber Network, a partnership of small telephone 

companies, is expanding and upgrading its statewide infrastructure. 

By Masha Zager / Broadband Communities

I
ndependent rural telephone companies are 
one of the great – and often overlooked – 
broadband success stories. Hundreds of these 

small companies, all of which have deep roots in 
their communities, have built out high-quality 
broadband, often fiber to the home. Most of 
them have been assisted in their efforts by the 
federal universal service high-cost program and 
many by loans from the Rural Utilities Service. 

But even with dedication and access to 
federal support, there are limits to what they 
can accomplish individually. For one thing, 
they cover only about one-third of U.S. rural 
areas. And though many of them “edge out” 
beyond their territories to provide (unsubsidized) 
competitive services, they are limited by access to 
capital, lack of name recognition and small scale. 

Another problem is that, because their 
territories are small and remote, their costs of 
accessing the internet are high. Traditionally, 
they have depended on large operators for 
connectivity to the outside world – and that 
connectivity comes at a high price. It isn’t 
unusual to see a rural telco offer fiber-to-the-
home internet services with DSL-type speeds, 
even though its access network is robust.

One strategy many telcos have adopted 
is forming statewide or regional partnerships 
to provide the services they must otherwise 
purchase from third parties. In 2002, 20 
independent telcos in Indiana joined to create 

the Indiana Fiber Network (IFN), recently 
rebranded as the Intelligent Fiber Network; 
since that time, IFN has deployed more than 
4,500 route miles of fiber optic cable as well 
as multiple internet points of presence. This 
middle-mile network provides transport for its 
member-owners and other operators, reducing 
their costs for internet access. Other services 
include capacity leasing and wholesale access. 

As time went on, IFN expanded beyond its 
original mission. Today, about half its revenues 
come from providing competitive fiber access, 
co-location and transport services in the 80 
percent of the state outside its member-owners’ 
territories. In these areas, it serves cell towers, 
health care providers, educational campuses 
and large enterprises, among others. More 
than 4,000 buildings are now on-net, receiving 
Ethernet service speeds of up to 100 Gbps.

Though IFN itself isn’t eligible for USF 
funding, some of its customers, such as rural 
health care systems, are, and Jim Turner, 
IFN’s CEO, says that funding “helps make 
some projects more realistic.” However, those 
customers can use their USF funds to pay 
any provider, so that doesn’t put IFN on any 
different footing from its competitors, such as 
Comcast, Zayo or AT&T. 

A GREAT LEAP FORWARD
In April, IFN announced that it had begun a 
multiyear, multimillion-dollar network upgrade 
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to increase capacity, improve stability and increase efficiency 
– all of which should enhance customers’ service experience. 
By the time of the announcement, the company had already 
invested $20 million in rural and urban areas, according to 
Turner, and it expects to spend a total of about $50 million in 
the short term. 

“This is a significant upgrade to IFN’s packet network,” 
says Darryl Smith, IFN vice president of operations. “This is a 
multiphased project, scheduled to be completed in late 2019, 
leveraging the latest technology. The platform upgrades and 
architectural changes IFN is implementing will position our 
network to handle the capacity and demands created by new 
protocols, such as 5G, as they become more widely available.”

Turner says the upgrades fall into two principal categories: 
upgrading the core network to ensure that it has the stability 
and reliability that customers demand and expanding the 
network to allow it to acquire new customers. He explains 
that “IFN was built to the locations where customers asked 
us to build, but now we’re stepping back and looking 
strategically at where we want to be. We’ll build in those 
places and offer more commodity-type products.” 

Now that it isn’t selling only “what’s right in front of 
us,” Turner says, the company is gearing up its marketing 
department to help identify potential customers and product 
offerings. More important, it is revamping its operations to 
“make sure we can deliver on what we’re selling.” 

A LONG-TERM VISION

The current expansion is only the beginning of Turner’s vision 
– the network could keep growing for a long time. IFN’s 
board recently approved a five-year growth forecast that may 
call for a total investment of between $100 and $125 million. 

IFN’s funding comes from equity invested by the 
member-owners and from a debt facility with CoBank, a 
member-owned financial institution that serves cooperatives, 
agribusinesses and rural public utilities. Turner says, “We 
probably will both increase our debt and seek additional 
equity from our members. We’re even exploring bringing on 
new member-owners. … There may be other incumbent local 
exchange carriers that want to join. We’re even looking at an 
interesting idea of bringing in investment from a wholesale 
electric generation and transmission company and some 
rural electric cooperatives. A few rural electric membership 
cooperatives have shown interest in doing fiber-to-the-home 
plays in their service territories. Rather than trying to fight 
them, can we partner with them and help find more creative 
ways to get fiber into every nook and cranny of Indiana?”

THE PARK 30 PROJECT 

In May, IFN announced a contract with Whitley County, 
Indiana, to serve the Park 30 Business Center, a new 
industrial park developed by a electric cooperative, as well 
as additional businesses nearby. IFN is also constructing 
facilities in and around the industrial park to service area 
businesses along the fiber route. It started providing lit fiber 
services in the park in July.

“We have come to realize that for businesses to flourish 

in Whitley County, broadband internet infrastructure is just 

as important as other services like water, sewer and roads,” 

says George Schrumpf, president of the Whitley County 

Commissioners. “Expanding the county’s fiber footprint will 

grow the businesses all along the U.S. 30 corridor.”

August Zehner, IFN’s vice president for sales and 

marketing, says that as part of a buildout for a large 

customer, IFN built fiber through several small towns in the 

northeastern corner of Indiana. That made Park 30 and some 

other nearby business parks accessible for a reasonable cost, 

and the local economic development agency jumped at the 

chance to extend the fiber. 

From a financial standpoint, the Park 30 project was a big 

investment for IFN (Whitley County also contributed to the 

project), and Turner says the company is very happy with the 

initial response from business tenants. “It really enabled the 

park,” he adds. “Tenants have multiple options for fiber.”

Recently, a number of local governments and economic 

development agencies throughout Indiana have become more 

interested in bringing fiber into their communities, Zehner 

The Intelligent Fiber Network 

http://www.broadbandcommunities.com
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says. To justify extending fiber to a 
community, IFN often works with 
such organizations to line up potential 
customers in advance. If enough  
health care providers, schools and  
large businesses want high-bandwidth 
fiber or redundant fiber paths, IFN 
knows a project has a good chance of 
succeeding financially.

THE FINAL FRONTIER

Turner is optimistic about the prospect 
of working with electric cooperatives, 
whether or not they become members 
of IFN. Residents and small businesses 
in the rural areas of Indiana outside 

the small telcos’ territories are still 
poorly served, and many are turning to 
their electric providers for help. “These 
electric co-ops will tell you their No. 1 
issue at meetings is broadband,” he says. 

However, in addition to the 
significant hurdles involved in building 
and operating broadband networks, 
electric co-ops also face problems 
connecting to the internet. “A lot of 
carriers won’t interconnect with them,” 
Zehner explains. Because IFN follows 
telecom integration standards, it can 
serve as a buffer between the co-ops and 
the larger internet. If the co-ops can 
use IFN’s core network and wholesale 

distribution services or if they partner 
with the telcos that are IFN’s member-
owners, their customers will have new 
opportunities for better broadband. 

In addition, Turner says, if IFN 
can work with its counterparts in 
the electricity world – the wholesale 
generation and transmission companies 
– it could use the utility poles and 
fiber that these companies have already 
installed, which would save money 
for everyone. “It’s a great natural 
opportunity,” he says.

IFN, in short, hopes to play the 
role of matchmaker, facilitating win-
win-win partnerships that can bring 
high-speed fiber connectivity to rural 
businesses and homes. Ultimately, as 
Zehner points out, the real winners will 
be rural Indiana consumers. v

Masha Zager is the editor of BroadBand 

Communities. You can reach her at 
masha@bbcmag.com.

IFN, as a middle-mile network operator, can 

serve business customers and industrial parks 

that its member telcos can’t reach. 

http://www.broadbandcommunities.com
mailto:masha@bbcmag.com
http://www.centurylink.com/mdu
mailto:irene@bbcmag.com
http://www.bbcmag.com
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Prosperity and Broadband Access 

Only fiber to the premises can support the new knowledge economy.

By Mario Blandini / DASAN Zhone Solutions 

V
irtually everything has changed in the 
internet age. 

There were times when people 
flocked to cities for work. Lured by the 
opportunity for prosperity, people moved to 
major cities, driving massive population growth. 
During the Industrial Revolution, people 
moved to places such as Detroit to work on the 
assembly lines of automotive manufacturers, 
and in the tech boom, professionals flocked to 
Austin, Boston and Silicon Valley. Now these 
metro areas are bursting at the seams. Though 
a major city can be attractive for professional, 
educational or social reasons, rural communities 
are equally attractive and full of opportunities – 
but only if they have the great equalizer: access 
to high-speed internet. 

The internet boom – the current era –  
introduced the idea of “knowledge workers.” 
Today, instead of moving to a city to pursue a 
specific field of work, knowledge workers can 
work from anywhere in the country for major 
companies. Instead of moving to San Jose to 
work at a technology company headquarters, a 
knowledge worker can deliver that same work, 
remotely, from a town in the Sierras or the 
middle of Wisconsin. With high-speed internet 
access, small towns have the opportunity to 
offer “big city jobs.” 

According to the U.S. Census Bureau, 
increased access to high-speed internet can 
improve delivery of education, health care, public 
safety and other services. Broadband access 
presents the opportunity to bring prosperity 
and increased economic value to businesses and 
households in rural America. Companies cannot 

find enough qualified knowledge workers, and 
those potential employees cannot find housing 
where the jobs are posted. Providing for ourselves 
and our families using our brains rather than 
our hands presents a human opportunity in the 
internet age.

THE (RURAL) AMERICAN DREAM 
Roughly 23.4 million Americans who live in 
rural areas lack a broadband connection, and 
many places are not equipped for the internet 
boom. Of the rural communities that have 
broadband access, only a few have high-speed 
capabilities. Whether they receive internet 
access via a local cable company or DSL, speeds 
are much slower than those in urban areas. 

Telecommunications providers in local areas 
must make a profit to sustain service, so any 
solution must pay for itself via revenues from 
its use. Even municipally owned entities must 
make the business model work. Broadband 
based on fiber to the premises (FTTP) can be 
properly designed, maintained and extended to 
support future workloads because data demand 
will continue to increase.

An everyday example of data growth that 
exceeds classic consumer and business networks 
is multimedia or video. From SD to HD to 4K 
and beyond, classic networks often reach their 
limits, particularly when they must operate with 
high bandwidth in both directions. Only FTTP 
services provide this investment protection and 
future-proofing capability. 

THE CASE OF OZONA CABLE
For one rural telecommunications provider 
that partnered with DASAN Zhone Solutions 

https://connectamericansnow.com/new-coalition-bring-internet-rural-america/
http://www.broadbandcommunities.com
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(DZS) to bring fiber to its community, 
providing access to high-speed internet 
was as much a business opportunity as 
an opportunity to impact peoples’ lives. 
Ozona Cable, a small cable and internet 
provider located in a small town in 
western Texas, recently implemented an 
FTTP network infrastructure. 

As the sole cable company in Ozona, 
Texas, Ozona Cable provided television 
services to businesses and residents in 
town. To grow the businesses within 
the community, Ozona Cable needed to 
find a way to extend its service offerings 
beyond basic television. 

At the time, there was only one other 
internet service provider – a national 
company that doesn’t have a local office 
or service technicians to support local 
residents. When Tony Shields, owner 
and general manager of Ozona Cable, 
realized internet services were a need 
in its community, as well as a business 
opportunity, he set out to design an 
FTTP network to deliver affordable 
high-speed internet to local businesses 
and eventually the entire community. 

Ozona Cable called on Multicom, 
a distributor and system integrator for 
end-to-end communications solutions 
based in Longwood, Florida, to help 
select an affordable, reliable FTTP 
solution. Ozona Cable’s two biggest 
priorities were to maintain uptime 
and resolve technical issues quickly. 
Because Ozona is more than 200 miles 
from the nearest large city, waiting 
for a technician to physically travel 
to Ozona was not feasible. It needed 
system support from a technical team 
that could access the system remotely, 
at any time of the day. Multicom 
identified DZS as the ideal partner for 
the Ozona project. DZS equipment 
was significantly more affordable 
than other manufacturers’ offerings, 
and it had a dedicated professional 
services organization to deliver remote 
technical support. In July 2017, Ozona 
Cable began laying a 4-mile-long fiber 
infrastructure in town so it could begin 
to build the pipeline for its business. It 
also installed the DZS 1RU MX-180GE 
optical line terminal at the Ozona 
Cable headquarters and 2400 ZNID 

Series optical network terminals at each 
customer location. The DZS hardware 
and software is capable of providing 
1 Gbps symmetrical service to each 
customer. 

After the new system went live, 
Ozona Cable secured four new large 
enterprise customers: the local water 
department, two oil and gas companies 
and a hardware store. The enterprise 
customers have had highly positive 
experiences and say the high-speed 
internet access helps make their 
operations faster and easier. The water 
department says the town’s water 
meters work faster, and the department 
can now read customers’ meters 
digitally and remotely. 

Since July 2017, Ozona Cable has 
experienced 15 percent revenue growth 
and expects the growth to continue as 
more enterprise customers and small 
businesses adopt the services. 

FTTP: THE ROADMAP TO 

ECONOMIC PROSPERITY 

FTTP helps enable access to jobs across 
many industries and allows citizens to 
migrate out of major cities. As citizens 
profit, their increase in buying power 
fuels broader economic prosperity 
and presents additional opportunities 
for telecoms to deliver additional 
services and value to those citizens. 

New telecom infrastructure is often 
justified by how much consumers 
can spend rather than how much 
knowledge workers can produce. FTTP 
broadband internet provides this two-
way opportunity for prosperity today. 
Through the end of this century, FTTP 
opens up the opportunity to further 
monetize upstream bandwidth that 
classic broadband internet cannot.

The social case that enables 
transformation from labor to 
knowledge work is arguably greater in 
magnitude. The combination of new 
levels of consumption and productivity 
changes the lives of individuals, 
families and entire communities. 
This combined opportunity has true 
potential for industrial diversification 
and economic growth that also 
improves the quality of life for people  
who use the network to not only 
consume but also to deliver their work.

Broadband internet access based 
on fiber is a win-win strategy for 
the advancement and prosperity of 
individuals and business alike. v

Mario Blandini is head of global 
marketing for DASAN Zhone Solutions, 
a supplier of network access solutions for 
service provider and enterprise networks. 
Learn more at http://dasanzhone.com.

To help local businesses grow, Ozona Cable built an FTTP network. 

http://www.broadbandcommunities.com
https://dasanzhone.com/
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Topics in Economic Development

A roundup of recent research on broadband and economic issues

A
new paper from Purdue University 
projects the net benefits that could 
result from installing rural broadband 

in the areas served by rural electric member 
cooperatives (REMCs) in Indiana. Seven 
Indiana REMCs were studied, and their 
benefit-cost results were extrapolated to the 
entire state. Benefits included savings from 
telemedicine, education, business investment, 
consumer savings and farm income.

The benefit-cost ratios ranged from 2.97 
to 4.09 for the seven REMCs. From a societal 
perspective, extending this investment through 
the rest of Indiana is clearly quite attractive. 
However, the anticipated revenue from 
customers is not adequate to cover the total 
system costs, so some form of external assistance 

will be needed to incentivize the investments.
The sum of net present value of benefits 

for the seven cooperatives was $2.25 billion, 
or $24,293 per member. Extrapolating the net 
benefits for these seven REMCs, the total for 
the state of Indiana would be $12.0 billion if 
the broadband investment were made statewide. 
That translates to $1 billion per year annuitized 
over 20 years at a 6 percent interest rate. 

In addition to the benefit-cost analysis, the 
report quantifies additional state and federal 
tax collections and cost savings as a result of the 
broadband investments in these seven REMCs. 
These tax/cost enhancements amount to $56.5 
million in year three, or 27 percent of the total 
net benefits of $208 million. 

See: “Estimation of the Net Benefits of Indiana Statewide Adoption of Rural Broadband,” by Alison 
Grant, Wallace E. Tyner and Larry DeBoer, August 2018, Purdue University Center for Regional 
Development, www.pcrd.purdue.edu/files/media/006-RPINsights-Indiana-Broadband-Study.pdf 

Benefits of Electric Co-ops’ Investments in Broadband 

Smart cities enabled by broadband technology 
can play key roles beyond traditional economic 
development, according to a new study 
published by ABI Research. Cities can redefine 
and restructure their economies through the 
deployment or stimulation of new economic 
paradigms, such as smart contracts for trade, 
distributed microgrids for energy and shared 
mobility for automotive and transportation. 
New paradigms include the following:

• Sharing Economy: Consumers and 
enterprises abandon asset ownership and 
instead use pooled assets in a more efficient, 

“as a service” manner. Examples include 

future driverless car sharing. 

• Peer-to-Peer Economy: A special 

case of the sharing economy, peer-to-

peer models link consumers directly in a 

disintermediated way. Examples include 

car sharing as well as home and office space 

sharing. Other examples include parking 

space and electric vehicle charging station 

sharing. Peer-to-peer models are still based 

on private asset ownership. Consumers and 

small enterprises can also engage in peer-to-

peer lending as well as invest in each other’s 

The New Urban Economy

https://www.pcrd.purdue.edu/files/media/006-RPINsights-Indiana-Broadband-Study.pdf
http://www.broadbandcommunities.com
http://www.pcrd.purdue.edu/fles/media/006-RPINsights-Indiana-Broadband-Study.pdf
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projects, practices explored by 
startups such as MyBit. 

• Crowdsourced Economy: 

Citizens can collectively contribute 
to information services, engage in 
city project crowdfunding initiatives 
and send back surplus energy locally 
generated through microgrids. 

• Service Economy: Suppliers and 
vendors can sell services linked to 
their physical products as a way to 
derive additional revenue streams. 
Examples include over-the-air 
software updates and real-time 
cybersecurity monitoring. 

• On-Demand Economy: Near-
real-time delivery for e-commerce 
purchases (Amazon Prime’s 
one-hour delivery guarantee), 
mobility as a service and e-freight 
address a growing need for instant 
gratification within a real-time 
economy increasingly organized 
around offering services immediately 
whenever or wherever they are 
required. Accomplishing this 

necessitates fundamental changes 
in generating and sourcing assets 
and services as well as decentralized 
demand-response approaches. 

• Decentralized, Distributed 

Economy: New industrial practices 
such as microgrids and additive 
manufacturing hold the promise 
of moving to a more decentralized 
manufacturing and service delivery 
economy, which will be critical 
for realizing on-demand and 
crowdsourcing models. 

• Autonomous and Intelligent 

Economy: To fully realize many of 
the new economies outlined above, 
various forms of automation will be 
required, ranging from driverless 
cars to AI-driven, holistic demand-

response energy networks.
• Green, Sustainable Economy:

Cities are currently the largest 
polluters, but they hold the promise 
of becoming eco-oases because of 
their scale and density. 

• Digital Economy: Technologies 
such as blockchain can drive a 
revolution in trade and financing. 
Examples include the deployment 
of smart contracts and e-freight 
brokerage for e-trade, virtual 
currencies, and crowd- and peer-to-
peer funding.

This structural smart urban economy 
growth is forecast to yield a recurring, 
sustainable growth of 2.8 percent by 
2026, with $10 trillion incremental 
GDP generated in the next 10 years.

See “Role of Smart Cities for Economic Development,” by Dominique Bonte, January 2018, ABI Research, www.abiresearch.com 

To test the assumption that broadband 
access strengthens a region’s economy, 
Will Rinehart of the American Action 
Forum used a linear regression model 
to examine the effects of broadband 
coverage by census tract on various 
economic indicators. 

He found that the percentage 
of the population with access to 
25 Mbps/3 Mbps broadband didn’t 
explain the unemployment rate, 
median household income, change 

in employment or rate of population 
change in rural regions. An analysis 
using the 4 Mbps /1 Mbps standard 
for broadband similarly turned up no 
connection. Rinehart says this analysis 
calls into question whether the 25 
Mbps download/3 Mbps upload metric, 
the older 4 Mbps download/1 Mbps 
upload metric or any other availability 
standard provides a reasonable 
understanding of the underlying 
economics of rural communities.

The FCC adoption index was also 
tested using the same model. This 
index is extremely imprecise; adoption 
is reported by a score of 1 through 
5 rather than by actual percentages 
of households with broadband 
connections. However, even with this 
imprecise measure, Rinehart found 
that adoption explained economic 
trends four times better than access to 
25 Mbps/3 Mbps broadband.

See “A Look at Rural Broadband Economics,” by Will Rinehart, American Action Forum, August 2018,  
www.americanactionforum.org/research/a-look-at-rural-broadband-economics 

Broadband Adoption Predicts Economic Outcomes Better Than 
Availability

The British government sponsored 

a study of its superfast broadband 

program, which subsidized the rollout 

of advanced broadband (originally 

mostly fiber to the node, but more 

recently fiber to the home). Between 

2011 and 2016, about 2.5 million 

premises received internet speeds above 

24 Mbps that would not have done so 

without the program, and others were 

upgraded sooner than they would have 

been. Average take rates reached 38 

percent for premises upgraded in the 

first phase of the program. 

Benefits of the UK’s Superfast Broadband Program 

New economic paradigms can generate  

$10 trillion in additional GDP over 10 years.

https://www.abiresearch.com
https://www.americanactionforum.org/research/a-look-at-rural-broadband-economics
http://www.broadbandcommunities.com
https://www.abiresearch.com/
http://www.americanactionforum.org/research/a-look-at-rural-broadband-economics
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• Making superfast broadband speeds 
available improved local economic 
performance. In postcodes with 
subsidized coverage, employment 
rose by 0.8 percent (49,000 jobs), 
and company revenue grew by 
1.2 percent ($11.6 billion per 
year) in response to the upgraded 
infrastructure. Productivity of local 
economic activity, approximated by 
revenue per worker, increased by 0.32 
percent as a result of faster available 
download and upload speeds. More 
than 80 percent of these impacts 
were driven by the relocation of firms 
to postcodes receiving subsidized 
coverage. In firms that did not 

relocate, productivity increased by 
0.38 percent. 

• Exploratory research suggested that 
the economic impacts of broadband 
increase substantially with faster 
speeds. 

• Subsidized coverage supported 
reductions in unemployment. The 
number of individuals claiming 
Jobseekers Allowance fell by 8,800 
by 2016, and the number of long-
term claimants fell by 2,500. These 
impacts are estimated to have 
increased national economic output 
by $49 million by June 2016. 

• Households in areas that received 
upgrades tended to use social 

networks more frequently and 
considered the internet to have a 
more important role in connecting 
them to others in this way. 
Similarly, those in upgraded areas 
were more likely to consider the 
internet essential to accessing 
entertainment content. The role of 
the internet in accessing educational 
content also emerged as an area of 
growing importance. 

• Econometric analysis suggested the 
program had a positive effect on 
well-being, although effects varied 
across age groups. These benefits 
were valued at $286 per premises 
upgraded per year. 

By 2016, the program is estimated 
to have delivered a benefit-to-cost ratio 
of $1.96 per $1 of gross public sector 
spending. As benefits will continue into 
the future, this understates the overall 
benefit-to-cost ratio. 

See “Evaluation of the Economic Impact and Public Value of the Superfast Broadband Programme, Final Report,” prepared for the  
Department for Digital, Culture, Media and Sport by Ipsos MORI, Simetrica, George Barrett and Dr. Pantelis Koutroumpis, August 2018,  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734855/Superfast_Integrated_Report.pdf 

Broadband is a transformational tool 
that can help least developed countries 
(LDCs) overcome vulnerabilities, grow 
economies and enhance livelihoods, 
according to a new report from the UN 
Broadband Commission for Sustainable 
Development. However, broadband 
use is not yet high enough to have a 
measurable impact on these economies.

The report highlights progress in 
four LDCs – Cambodia, Rwanda, 
Senegal and Vanuatu – in expanding 
infrastructure and improving 
affordability of broadband. 

• Rwanda is building a 4G/LTE 
wireless broadband network 
that will cover 95 per cent of its 
population by 2018.

• Senegal has made effective use 
of public-private partnerships to 
achieve broadband access for all.

• Vanuatu has an initiative to achieve 

98 per cent broadband coverage by 
2018.

• Cambodia has some of the least 
expensive mobile internet prices in 
the world.

All four study countries made 
progress in connecting government 
institutions and digitizing back-office 
administrative processes. In Rwanda, 
there are also online public services 
aimed at businesses and citizens. 

The four countries have examples 
of innovative broadband interventions 
in health, such as online exchange of 
medical images and the use of drones 
for dispatching blood and vaccines 
to hard-to-reach areas. In education, 
multimedia teaching materials have 
been developed, and online learning is 
available at postsecondary institutions. 
CCTV and drones are used in Vanuatu 
for disaster monitoring. 

Still, most of these interventions are 
pilot programs driven by development 
partners.

Narrowband services, such as text 
messages in the health and agricultural 
sector and mobile money, have 
already helped improve livelihoods, 
says the report. A study of mobile 
communications in Senegal showed 
that each 10 percentage point increase 
in mobile penetration increased GDP 
by 0.5 percentage points.

The report notes that the use of 
broadband has not grown to match 
its increasing supply because of 
challenges such as low digital literacy, 
unaffordability and lack of relevant local 
content and applications. Much work 
remains to be done, including making 
a strategic commitment to broadband, 
expanding digital literacy and awareness 
and supporting local e-businesses to 
make productive use of broadband. 

See “Broadband for National Development in Four LDCs: Cambodia, Rwanda, Senegal and Vanuatu,” July 2018,  
http://broadbandcommission.org/Documents/publications/wgmostvulnerablecountries.pdf

Least Developed Countries Benefit From High-Speed Internet

Unemployment fell as a result of the U.K.’s 

subsidized rollout of “superfast” broadband. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734855/Superfast_Integrated_Report.pdf
http://www.broadbandcommunities.com
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fle/734855/Superfast_Integrated_Report.pdf
http://broadbandcommission.org/Documents/publications/wgmostvulnerablecountries.pdf
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Proving a Negative

The RUS has new funds to spend on connecting unserved areas. But how can applicants 

prove an area is unserved? 

By Jonathan Chambers / Conexon

T
he Rural Utilities Service must decide 
where to allocate funds for its new rural 
broadband pilot program. Congress 

determined that the funds be used only in areas 
unserved by broadband, defined in the first year 
as areas in which 90 percent of the households 
lack 10 Mbps/1 Mbps service. Prioritizing 
spending to areas most in need is good policy, 
and if the government published a list of such 
areas, the RUS could direct applicants to that list. 

Alas, no such list, no such data, no such 
maps exist. In the words of Sen. Jon Tester, D.-
Mont., “The maps stink” – by which he means 
the National Broadband Map overstates service 
coverage and is generally unreliable. 

If the RUS relies on the National Broadband 
Map and excludes all areas in which federal 
money is already being spent or an ISP claims 
10 Mbps/1 Mbps service, only about a quarter 
million households in the country will qualify 
for the RUS program. This strains credulity. 

It is left to the RUS and potential applicants 
to develop methods to determine which areas 
lack 10 Mbps/1 Mbps service availability 
to at least 90 percent of the households. As 
Congress has directed the RUS to coordinate its 
broadband activities with the FCC, focusing on 
applying FCC rules and protocols to the RUS 
broadband program may be helpful.

ACTUAL VERSUS ADVERTISED SPEED 

The FCC does not rely solely on the National 
Broadband Map when it spends the public’s 
money on broadband networks, and neither 
should the RUS. The FCC has long used its 

own testing program, Measuring Broadband 
America (MBA). Earlier this year, the FCC 
adopted a testing protocol (https://docs.fcc.
gov/public/attachments/DA-18-710A1.pdf) 
to ensure that the public’s funds are spent on 
actual, consistent, measurable speeds. The 
National Broadband Map and the underlying 
Form 477 data, by contrast, reflect self-reported, 
advertised speeds. (Facilities-based broadband 
providers file Form 477 semiannually to show 
where they provide service.) 

Having spent years analyzing 477 data and 
MBA data, I can say with some confidence 
that where 10 Mbps/1 Mbps is the maximum 
advertised speed, testing will show that the 
service would not meet the FCC’s testing 
protocol for 10 Mbps/1 Mbps under the 
Connect America Fund. That may sound 
contradictory, but when the 477 data says 
10 Mbps/1 Mbps is the maximum speed, 
it generally means the actual, consistent, 
measurable speed is less than 10 Mbps/1 Mbps.

This distinction is the whole enchilada. 
Maximum advertised speed is typically a 
ceiling; the FCC’s testing protocols ensure a 
floor. Congress offered no judgment on ceilings 
versus floors in the broadband legislation. 
However, given the attention it recently paid 
to the inadequacy of the National Broadband 
Map, Congress is unlikely to want the RUS to 
use theoretical, sporadic, untested broadband 
speeds. The RUS should adopt actual speeds, 
rather than advertised speeds, as the standard 
for determining whether areas are served  
or unserved.

https://docs.fcc.gov/public/attachments/DA-18-710A1.pdf
https://docs.fcc.gov/public/attachments/DA-18-710A1.pdf
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COMPONENTS OF 

BROADBAND QUALITY

The FCC does not use speed in isolation 
as a measure of broadband, and neither 
should the RUS. Speed alone does 
not define broadband. A speed of 10 
Mbps/1 Mbps with only a 10 GB per 
month data cap is not broadband. The 
average household use of broadband 
has grown a hundredfold over the past 
decade to 200 GB per month. 

Similarly, 10 Mbps/1 Mbps with 
a latency of 750 milliseconds is not 
broadband because voice and other 
key broadband applications require 
low-latency networks. Nor is 10 
Mbps/1 Mbps broadband if it is priced 
at $100 per month. Rural households 
are generally more impoverished than 
the national average, and putting the 
price of an essential service out of reach 
effectively means it is not available. 

Speed, capacity, latency and 
affordability are all components of 
the FCC’s requirements for spending 
public funds on broadband networks. 
In the recently concluded Connect 
America Fund auction, the baseline tier 
for bidding included 25 Mbps/3 Mbps 
speed, 160 GB per month capacity, 100 
milliseconds or better latency and a 
price point no greater than the average 
price for such service in urban areas. 
The optimal tier in the auction (for 
which there was no bidding penalty) 
was 1 Gbps, 2 TB, 100 milliseconds 
and the average urban price. Similarly, 
the RUS should indicate that an area 
is unserved if the internet services 
available fail any of those components. 

The RUS could adopt a definition 
of “unserved” that includes all four 
components. For example, served could 
mean 10 Mbps/1 Mbps or faster speeds, 
160 GB or greater monthly capacity, 
100 milliseconds or better latency, 
priced at $55 per month or less.

UNIVERSAL SERVICE 

The FCC’s statutory mandate is 
universal service, and the RUS programs 
should adopt universal service as their 
goal. In some cases, the FCC’s Connect 
America Fund program obligation 
calls for reaching just 95 percent of 
households, but that is still markedly 
different from service as displayed in 

the National Broadband Map. The 
map displays a census block as served 
by a particular speed if an ISP reports 
availability to even a single location in 
that census block. When the underlying 
technology is distance sensitive, as is 
the case particularly with copper- and 
spectrum-based services, the mapping 
significantly overstates availability. For 
example, a household 2,000 feet from 
a telephone company central office 
or DSLAM might receive 10 Mbps/1 
Mbps speeds, but a household in the 
same census block 10,000 feet from 
that same central office or DSLAM 
assuredly will not. The map treats both 
households as served. 

Treating partially served census 
blocks as if they are fully served 
will result in an underinvestment 
in rural America. The appropriate 
geographic area is the home, not the 
census block, but data isn’t collected 
on such a granular basis. This is a 
real and difficult problem. When 
the state of New York designed its 
broadband program, it surveyed ISPs 
about partially served census blocks 
and found 25 to 50 percent additional 
unserved households. However, no such 
data exists on a national basis. 

One way to address the problem 
of partially served blocks is to use a 
safe harbor assumption – for example, 
to treat all partially served blocks as 
if they were 50 percent served. For 
more granular evidence, the RUS 
could adopt a sliding-scale safe harbor 
between 10 percent and 90 percent of 
the households in a census block. 

EVIDENCE OF CONSUMER 

DECISIONS

Another criterion – one the FCC doesn’t 
use – is evidence of consumer decisions. 
If, by means of surveys or other 
outreach, it becomes evident that fewer 
than 10 percent of the households in an 
area subscribe to an ISP’s service, the 
RUS should count the area as unserved. 
Congress has proscribed funding to 
areas where broadband is available to 
more than 10 percent of the households. 
It would be perfectly reasonable for the 
RUS to include consumer decisions as 
one of the demonstrations that an area 
is served or unserved. 

Ready Solutions for

Residential Fiber

CFTT Fiber Transition Terminals

Ideal for low density  ber circuits, CFTT
serve as a customer demarcation point for
 ber entering the customer premises.

4 and 8 port models available

Charles Fiber Distribution Points
Superior environmental protection,
more supported  ber types, and best

overall value in above-grade  ber pedestals

Charles Fiber Flexibility Points
Scalable, low cost alternative to placing a

large cabinet  ber distribution hub 
in the outside plant. Available in 72, 96,

144 and 288  ber counts
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http://www.charlesindustries.com
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If an ISP’s service is so poor and 
unavailing that fewer than 10 percent 
of households subscribe to it, consumer 
decisions should be prima facie evidence 
that broadband is unavailable. Can you 
think of even one other essential service 
to which fewer than 10 percent of 
households subscribe? Can you imagine 
fewer than 10 percent of households 
subscribing to electric service? Failure 
of households to subscribe to a service 
should be a sufficient demonstration 
that the National Broadband Map 
is wrong and service is not available. 
Let’s not rely on the 477 data in that 
circumstance. Instead, let’s take the 
word of the local residents. 

OVERCOMING THE 

PRESUMPTION OF SERVICE

If the National Broadband Map 
can’t be relied on, applicants to the 
RUS broadband pilot program need 
a procedure to demonstrate that the 
areas they propose to serve are currently 
unserved. I suggest they take the 
following steps:

1 Identify the census blocks in the 
area and download the FCC’s 477 
data for those census blocks. The 
census blocks in which no ISP 
claims 10 Mbps/1 Mbps service 
count as unserved. 

2 For census blocks in which an ISP 
claims 10 Mbps/1 Mbps service, 
identify the provider(s) and check 
whether their service offerings meet 
all four criteria for broadband. If 
no ISP meets all criteria, count the 
census block(s) as unserved.

3 For those census blocks in which 
an ISP claims 10 Mbps/1 Mbps 
and the service offering meets the 
broadband criteria, employ the FCC 
testing protocols adopted July 6, 
2018, specifically with respect to 

the time of testing, frequency and 
number of tests to be performed. 
The tests should be performed 
at peak times at the locations of 
subscribers to ISPs that claim 10 
Mbps/1 Mbps service. 

The FCC requirement for the 
number of test locations depends 
on the number of ISP subscriber 
locations, as shown in Table 1.

3 Using Table 1, determine the 
number of test locations based on 
the number of subscribers in the 
area that will be tested. It may be 
difficult to get data on the number 
of an ISP’s subscribers. Though the 
FCC collects such data, it does not 
make the data public, except in the 
aggregate by technology. One could 
make a good faith assumption that 
the number of subscribers within 
the test area is proportionate to the 
aggregate data (see, for example, 
https://www.fcc.gov/internet-access-
services-reports). As this number 
is being used only to establish the 
number of test locations, such an 
estimate would be appropriate. If the 
FCC or the ISP were to make the 
individual data publicly available, 
ISP-specific data could be used.

4 Identify test locations for subscribers 
at the requisite service level. This 
step will be the most difficult 
because, despite the 477 data, there 
may be few, if any, such subscribers. 
If a good faith effort to locate 
subscribers fails to turn up enough 
to conduct the requisite tests, the 
area should be considered unserved. 

5 Conduct tests from a sufficient 
number of test locations to 
determine the percentage of tests 
that meet or fail to meet the 10 
Mbps/1 Mbps standard. If 90 
percent or more locations fail, the 
area should be considered unserved. 

6 If fewer than 90 percent of the 
locations fail, use the percentage 
of failures to calculate the number 
of unserved households and adjust 
the area in which the applicant 
is seeking funding. For example, 
locate the DSLAMs in an area 
and determine whether successful 
tests are at households closer to a 
DSLAM than failed tests. If so, 
adjust the proposed application to 
account for the distance sensitivity 
of the ISP’s technology. 

7 Prepare an application that can 
show through a variety of tests 
and measures that 90 percent of 
the households in the area lack 
broadband. 

8 If an ISP contests an application as 
including an area already served, the 
RUS should require testing specific 
to the area and at least as rigorous 
as the FCC testing protocol. If 
the National Broadband Map no 
longer carries a presumption of 
service, contrary evidence gathered 
by an applicant should shift the 
presumption. Furthermore, the ISP’s 
tests should be made available to the 
applicant and to the community. 
To the extent that an ISP can 
demonstrate the requisite service 
to specific areas in the application, 
those areas should be removed.

My perspective on the National 
Broadband Map comes from time spent 
working with the data inside the FCC 
and outside the FCC from the time 
at which the FCC stopped using the 
State Broadband Initiative data and 
switched to the 477 data. The SBI data 
was inconsistent, and the 477 data is 
unreliable. Policymakers should not 
use data they know to be unreliable 
without allowing for challenges to 
the data. The steps I have outlined 
recognize the shortcomings in the data 
and permit a targeted approach for the 
RUS broadband pilot. v

Jonathan Chambers, formerly chief of the 
FCC’s Office of Strategic Planning, is a 
principal of Conexon, which works with 
rural electric membership cooperatives 
to bring fiber to the home to rural 
communities. Contact him at jonathan@
conexon.us.

Number of Subscribers at Locations 

per State and Tier Combination

Number of Test Locations

50 or fewer 5

51–500 10 percent of total subscribers

More than 500 50

Table 1: FCC Testing Protocols

https://www.fcc.gov/internet-access-services-reports
https://www.fcc.gov/internet-access-services-reports
http://www.broadbandcommunities.com
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3-GIS Helps Enable Huntsville Build 

Huntsville Utilities supplies electricity, gas, water and dark fiber, which it leases to Google 

Fiber for a gigabit FTTH network. Here’s how it uses software to track its fiber assets.

By Steven S. Ross / Broadband Communities

T
he publicly owned utility in Huntsville, 
Alabama, has embarked on an ambitious 
project to bring fiber to the city’s 

fast-growing population and its business and 
commercial centers. Its business plan has 
never been tried at this scale. As described 
in the October 2017 issue of BroadBand 

Communities, Huntsville has committed to 
build 1,000 miles or more of new fiber, and 
Google Fiber has committed to lease it. The 
lease improved the return on investment for 
Huntsville’s build and shifted most of the risk 
away from the utility.

The plan required a large step up in the 
sophistication of the utility’s approach to facilities 
management. To manage its fiber assets more 
effectively, it turned to 3-GIS, headquartered 
conveniently nearby. But convenience was not a 
major consideration in the decision. 

When it comes to keeping track of telecom 
assets, getting organizations to change 
established ways of doing things is not easy. 
3-GIS is one of many firms that base their 
systems on software provided by Esri – 
accessible both on the web and with desktop 
software, ArcGIS. 

Other vendors partner with other mapping 
software suppliers. These are almost all 
mature, cost-effective solutions easily used by 
technicians in the field and by management 
specialists. But all require some getting used to 
for fiber deployers that have relied on older tools 
such as computer-aided design (CAD) software 
or even spreadsheets. BroadBand Communities

interviewed Stacy Cantrell, Huntsville Utilities’ 

vice president for engineering, to get the details 
about her organization’s experience.

BROADBAND COMMUNITIES: How big a 
system is Huntsville Utilities building, and 
where do things stand now? 

STACY CANTRELL: We started with about 
100 miles of what we call legacy fiber. The 
system will be 1,000 to 1,100 miles when 
finished, and we are now about 30 percent 
complete. The first broadband customers 
were served in May 2017.

BBC: Had you used 3-GIS from the outset?
SC: No. We started with 3-GIS only in fall 

2016 when the deal closed with Google 

Stacy Cantrell

http://www.broadbandcommunities.com
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Fiber. We pulled 3-GIS in before we 
started any new fiber construction. 
But we have not even migrated 
our legacy fiber over to the system 
because we have not had time. We 
have been focused on getting the 
new stuff built. 

BBC: Was Google Fiber happy with your 
choice? 

SC: It has gone well. We have had a few 
bumps. The fiber build has been a 
new process for both of us. Most 
important, we had to work through 
ways to exchange information in 
ways that made sense for both 
parties.

BBC: For that legacy 100 miles, how much 
detailed information did you have?

SC: In the original fiber build, which 
supported our electric grid, we did 
not formally document even the 
number and location of hubs, poles 
and so forth. Some staff members 
had the information in their heads, 
but the organization did not. 

We have been far more careful 
with the new build, thanks to the 
3-GIS software. Every enclosure, 
every item in the network we are 
building requires a lot more than 
just the 96-count fiber or whatever. 
There is other fiber connected to 
that, cabinets with splits, and the 
numbers and types of splits (four-
way or eight-way). There are no splits 
in the legacy network’s 100 miles.

BBC: Have you had the need, or even the 
time, to use the more detailed data 
you are collecting on the new build?

SC: No need yet. But eventually, 
we, Google Fiber and any other 
tenants will be able to lower costs 
and improve service as we analyze 
sources of trouble and predict 
staffing and budgetary needs more 
accurately. Remember, we are 
essentially leasing dark fiber.

BBC: Is there any additional 
functionality you would like to have?

SC: We struggled to produce 
constructible prints to provide to 
contractors. We want to do better 
there.

BBC: Is 3-GIS working on this need?
SC: Yes. 3-GIS is aware of the problems 

with construction prints and is 
trying to improve the output. 
And as more contractors do more 
construction, we have been focusing 
on construction documentation, 
especially for bigger projects.  

BBC: Where do the outputs go?
SC: Into Google’s system as well as 

into our GIS. We use Bentley and 
Microstation for our CAD needs.

BBC: Is Google Fiber using the data you 
supply, maybe combining with their 
demographic data for marketing?

SC: They are committed to serving the 
entire city and have been marketing 
in Huntsville for a long time, so it 
doesn’t matter in our situation. They 
do not have full access to all the data 
we collect, but they do need all the 
port assignments for houses passed 
and all the fiber routing, the fibers 
on the poles and in the ground. 

They do not directly link into 
our system, either. We send them 
files. We do coordinate with them, 
giving notice of areas we are about 
to turn over to them and the 
predicted date they can start serving. 

BBC: Are they sharing their data with 
you on what they are doing? 

SC: No. Our agreement with Google is 
that we will build out to the target 
number of households passed. But 
we try to tell them what we will 

be ready to turn over months in 
advance. They don’t tell us where  
to build.

BBC: What’s next? 
SC: Our goal when we finish and 

migrate our systems is to have 
everything on the same platform to 
truly connect the legacy network 
and what we have been adding to 
fulfill our commitment to Google 
Fiber. Now we are still, in effect, 
running two networks. 

BBC: Has this experience helped on the 
electric side and with other users of 
your poles? 

SC: Yes, absolutely, especially in pole 
attachment tracking. There are lots 
of new communications with other 
users of the poles.

BBC: Huntsville has a lot of diversity 
in premises to be served, more than 
normal for its size. It is also growing 
fast. Any feeling you are having 
trouble keeping up?

SC: Yes, but we have stabilized. The 
model here has been unique, in the 
way we are partnering with Google 
Fiber. We knew how to build good 
plant, but we did not know how 
to do this. The consultants and 
contractors we have worked with 
have been great, and everyone has 
come out better. v

Editor-at-large Steve Ross can be reached 
at steve@bbcmag.com.

Huntsville Utilities installers can update  

the fiber asset database in the field.
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Smart Security  
In Multifamily Buildings

Property owners can benefit by including smart home security offerings as standard 

features in apartments. 

By Mike Moran / Ooma

T
he use of smart security is on the 
rise, and according to research by the 
Fredonia Group, consumer demand 

is expected to increase by approximately 10 
percent per year through 2025. The market 
share for internet-connected security devices 
is already significant, and smart security 
technology is being used in 57 percent of smart 
homes, according to Nielsen.

As ISPs, developers and building managers 
explore new technology solutions, they should 
consider the ways integrating consumer home 
security can add value.

TODAY’S HOME SECURITY 
TECHNOLOGY
The advanced technology of today’s home 
security mitigates many challenges of legacy 
security systems, which often require old-
fashioned landline connections, long-term 
contracts and permanent installation that 
includes drilling holes and running wires.

By contrast, new smart home security systems 
are easily customizable and can wirelessly pair 
with an unlimited number of sensors. The 
infrastructure of security has gotten easier 
because hard wiring is no longer needed. Instead, 
internet-enabled smart devices can communicate 
wirelessly through a user’s Wi-Fi network.

Sensors can include any of the following: 

• Door and window sensors
• Motion sensors

• Security cameras
• Water sensors
• Garage door sensors
• Sirens
• Smoke alarms. 

Users have complete control of their security 
from their mobile devices, so there’s no need 
for external monitoring services. A system will 
instantly send an automated notification to 
alert a user if a sensor detects activity. This helps 
residents protect their valuables and lets them 
stay in the know about activity in their homes, 
such as when a dog walker enters the front door 
or their children get home from school. Systems 
can also be customized with sensor integration. 
For example, an activated motion detector 
could be set up to trigger a siren. 

After receiving alerts, users can control 
security devices remotely through their mobile 
devices. For example, a user could activate a siren 
if an intruder is seen on video footage and then 
deactivate the siren after the threat is neutralized.

It’s easy to take 911 access for granted. 
However, today’s smart technology means that 
a user could discover a home intruder or a fire 
while at the office or on an overseas vacation. In 
these situations, time is critical. A good smart 
home security app allows users to dial 911 within 
the app immediately after seeing the notification.

The emergency call should not go to a 
national 911 phone bank. Instead, calls to 911 
should automatically connect the dispatcher 

http://www.broadbandcommunities.com
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to the user’s home, even though the 
call may come from a remote location. 
This feature closes the loop on strong 
security from the moment of detection 
to the report of a threat.

BENEFITS TO PROPERTY 

OWNERS AND MANAGERS

In multifamily properties, residents and 
property managers are aligned in their 
desire for security and safety.

The benefits of smart home security 
to end users are significant, and the 
majority of users, according to Nielsen, 
say the technology has increased their 
peace of mind while securing their 
possessions.

Because of the strong benefits to 
consumers, smart security systems 
can be a way for a business to add 
value during development projects or 
technology initiatives. Here are four 
key business benefits:

1 Adding tech-forward technologies 
such as smart home security 
positions projects to be ahead of 
the curve as consumer demand 
continues to increase.

2 Smart home security can provide 
a competitive edge, potentially 
attracting more consumer interest 
than other real estate options that 
don’t offer it.

3 Adding home security could increase 
business revenues, either through 
bundling monthly security fees or 
through increased rental rates.

4 Because security deters burglars 
(research conducted at the University 

of North Carolina shows that most 
burglars try to determine whether 
an alarm is present, and about half 
discontinue the attempt after finding 
one), taking steps to reduce break-
ins can help protect the reputation 
of a commercial project, thereby 
protecting its market value.

These business incentives are not the 
only ways commercial projects benefit; 
there are operational benefits as well.

Smart home security can reduce 
the operational tasks of property 
managers or administrators responsible 
for building security. When end users 
monitor their home security, they 
contribute to a building’s overall safety.

Furthermore, smart home security 
can reduce potential damages. For 
example, when an under-sink water 
sensor signals a water leak, a resident can 
take action on it immediately even if he 
or she is not at home. This reduces the 
potential damage that could occur if the 
leak weren’t discovered for hours or days.

PARTNERING FOR SMART 

SECURITY 

ISPs, developers and building managers 
don’t need to reinvent the wheel when 
implementing smart security. Instead, 
they can partner with trusted security 
providers.

For example, when one ISP 
was running a fiber line to a new 
multifamily housing project, it wanted 
to add home security to the selection of 
consumer services offered to residents. 

That’s when it turned to Ooma Home, 
a trusted provider of customizable 
smart home security solutions. Through 
the partnership, residents were able to 
access home security packages as a part 
of their internet service.

In another scenario, a commercial 
property owner partnered with Ooma 
Home to provide home security to all 
the building’s tenants. The security 
service was bundled as part of the 
building association’s service fees, 
streamlining the solution for tenants 
while adding value to the property.

CUSTOMIZABLE SECURITY

Adding home security systems at 
the scale of commercial projects can 
have an endless number of variables 
or special circumstances. That’s why 
security solutions should be completely 
customizable to fit the needs of a project.

At Ooma, reps coordinate with all 
parties involved to customize solutions 
that match security goals, desired 
customer offerings and price points. In 
particular, security solutions can allow 
end-user security to be coordinated 
directly with Ooma or consolidated 
into other property management fees or 
ISP service charges. v

Mike Moran is a channel sales 
manager at Ooma, a provider of smart 
communications solutions, including 
VoIP telephone service and customizable 
security systems. Learn more at www.
ooma.com/home-security.

The Ooma Home family of sensors, with the Ooma Butterfleye camera

https://www.ooma.com/home-security/
https://www.ooma.com/home-security/
https://www.ooma.com/home-security/
http://www.broadbandcommunities.com
https://www.ooma.com/home-security
https://www.ooma.com/home-security


BROADBAND APPLICATIONS

62 | BROADBAND COMMUNITIES | www.broadbandcommunit ies.com | AUGUST/SEPTEMBER 2018

Smarter, Safer Cities Need Fiber

The internet of things promises to streamline municipal functions. Key to the success of 

any smart-city initiative is a robust fiber backbone.

By Diane Bloemker / Arch Fiber Networks

C
ities are growing. By 2050, more than 
67 percent of the world’s population 
will live in cities, according to 

the United Nations. That’s an increase of 
more than 50 percent over today’s numbers. 
Although cities can expect a host of benefits 
from this population increase – more talented 
professionals, more businesses, more tax 
revenue – they’ll also see major strains on their 
infrastructures and resources. 

Smart solutions for waste management, 
safety, public transportation and more are 
needed to keep up with population growth and 
streamline municipal operations. Technology, 
specifically the deployment of internet of things 
(IoT) devices across metropolitan areas, may be 
the answer city officials have been searching for 
to keep up with this fast-approaching growth. 
But the success of smart cities will depend on 
the successful deployment of 5G networks and 
the availability of strong fiber backbones to 
support the significant bandwidth required to 
run hundreds of smart sensors and devices.  

HEIGHTENING SAFETY, 

STREAMLINING OPERATIONS

IoT is a relatively simple concept with far-
reaching implications for enterprises and cities 
alike. At a basic level, IoT refers to a network of 
interconnected devices and sensors that collect 
data and communicate with one another. With 
minimal human supervision, this data can be 
analyzed, monitored and acted upon in real time.

The term “smart cities” was coined to 
describe pioneer cities that have started to 
leverage the power of these devices to tackle 
operational, safety and quality-of-life challenges 
– empowering them to accomplish more 
with less human power. Though the concept 
of smart cities is still in its infancy, there are 
already some standout examples of how IoT is 
transforming the way cities approach and solve 
decades-old challenges:

• Preventing water shortages 

Among other smart initiatives, Barcelona has 
made use of in-ground sensors to monitor 
park irrigation, preventing overwatering and 
even water shortages. Though its transition 
to being a smart city is relatively recent, 
the foundation of its robust fiber network 
was laid decades ago when two municipal 
buildings were connected with fiber. Today, 
Barcelona boasts more than 300 miles of 
fiber throughout the city – which it will 
leverage as it transforms into a smart city. 

• Increasing the safety of high-risk areas 

Oklahoma City has just installed a system of 
more than 300 cameras throughout the city, 

Barcelona, which started laying a fiber 

backbone decades ago, now uses in-

ground sensors to prevent overwatering  

in city parks. 

http://www.broadbandcommunities.com
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continuously capturing footage. 
This enables police and firefighters 
to monitor hundreds of locations 
throughout the city from anywhere 
in real time.

This smart safety initiative 
goes a step beyond the use of 
latent sensors to monitor crime 
and promote safety. The police 
department’s vehicle fleet is 
equipped with laptops that have 
access to the network, meaning that 
any police officer, anywhere, has the 
same access to data and documents 
he or she would have in the office. 

• Monitoring and maintaining 

key infrastructure 

Hong Kong’s ideas for transforming 
into a smart city are still in the 
blueprint stage, but its vision is 
lofty: “Embrace information and 
technology to build a world-famed 
Smart Hong Kong characterized by 
a strong economy and high quality 
of living.” 

To do this, the city will roll 
out smart solutions to everyday 
problems that affect the well-being 
of its citizens with a view toward 
revitalizing its economy, reducing 
its resource consumption and better 
maintaining its infrastructure. 

One such solution Hong Kong 
is looking into is whether drones 
or sensors can monitor its aging 
infrastructure continuously and 
signal when maintenance needs 
to be done. Yet another involves 
using remote sensors to monitor 
air pollution and waste bins for a 
cleaner, greener city. 

Cities have long dealt with the 
problems of preserving key resources, 
maintaining infrastructure and 
promoting the safety of their citizens. 
Smart devices automate and streamline 
the process of solving these problems, 
offering infinite opportunities to lower 
operational costs and stay competitive. 

5G AND FIBER 

A mere five years from now, nearly 30 
billion sensors will be deployed across 
the globe with the goal of automating 
and managing essential city functions, 

according to the International 
Data Corporation. To support this 
astronomical growth in bandwidth 
needs, smart cities of the future  
will depend on the deployment of  
5G mobile connectivity and strong 
fiber backbones. 

5G is the long-awaited, next-
generation model of mobile networks, 
promising blistering speeds, near-zero 
latency and as much as 1,000 times 
the bandwidth of current mobile 
connectivity. It will make possible a 
future of smarter, safer cities. 

At least in cities, 5G will use high-
frequency waves in the millimeter 
spectrum. Millimeter-spectrum waves 
are capable of carrying much more 
information than the spectrum used for 
4G wireless, but they do not travel as 
far. To overcome this hurdle, telecom 
companies will transition from large 
cell towers to small cell sites – which 
may be deployed at streetlights – each 
covering a range of about 250 meters. 

Though 5G small cells will 
drastically increase the speeds and 
quality of experience of mobile 
connectivity, they will be responsible 
for carrying data only those last 250 
meters – data will make most of its 
journey along the wireline network. In 
fact, 90 percent of all internet traffic 
will still travel along the wireline 
network, even in a 5G mobile network. 
To realize the theoretical speeds of 5G 
mobile networks, cities must continue 
to invest in deploying strong fiber 
backbones.

Although copper can be used – and 
worked well for 2G and 3G speeds – 
legacy copper-based mobile backhauls 
are already stressed at 4G speeds and 
are simply insufficient for 5G. Fiber 

beats copper in almost every attribute 
important to networking: speed, 
reliability, security and scalability. 
Fiber can carry 10-gigabit signals more 
than 12 miles before speed drops off, 
and copper can carry 1 Gbps signals 
only 300 feet. Fiber is also much more 
secure and has nearly 6,000 times the 
bandwidth capabilities of copper.

The speeds fiber backbones provide 
are limited only by the equipment 
transceiving data, meaning fiber 
infrastructure has virtually limitless 
scalability as technology continues to 
improve. That’s why cities across the 
world continue to invest capital in 
fiber. More than $144 billion will be 
spent through 2019 on fiber-related 
expenses, according to a report from 
the International Telecommunication 
Union. 

Cities such as London, Barcelona 
and even Louisville have already begun 
experimenting with the potential of 
IoT devices to improve the efficiency 
of internal processes and enhance the 
quality of life for their citizens, using 
fiber to ensure the strongest, most 
reliable connections. Those that lay 
a strong fiber foundation today will 
be the cities that reap the greatest 
benefits from the transition to 5G and a 
smarter, safer future. v

Diane Bloemker is a sales representative 
for Arch Fiber Networks, a fiber  
optic development company. Arch Fiber 
Networks specializes in the design, 
permitting, construction and  
deployment of multiduct conduit  
systems in the Greater St. Louis 
metropolitan area. Learn more at  
www.archfibernetworks.com.

Hong Kong is investigating using drones 

or sensors to monitor the city’s aging 

infrastructure for needed repairs and 

monitoring air pollution and waste bins to 

make the city cleaner and greener. 
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