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ABSTRACT

ROLES FOR LOCAL GOVERNMENTAL, EDUCATIONAL, AND RELATED
ENTITIES IN RURAL TELECOMMUNICATION DEVELOPMENT

By

Ronald Kerner Siegel Jr.
The development of advanced telecommunication services in rural America has become
increasingly important in recent years. Advanced services are an essential tool when attempting
to maintain a suitable quality of life and successful economy in rural communities. Although
demand for such services has increased, infrastructure development and competitive services
similar to those in urban locations remain limited. This study assesses telecommunication uses
and demands of residents, businesses and public entities in rural northeast Michigan and suggests
policies, relationships and activities rural governmental entities should adopt to promote or
attract advanced telecommunication services in rural locations. Research suggests that
information technology use is relatively high and advanced telecommunication services to
compliment the technology are highly desired. The general recommendation of the study states
that local government, public service institutions, telecommunication providers, and related
entities must cooperate to aggregate the development of advanced telecommunication services

through organized planning, purchasing, and education.
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Introdliction

The development of advanced telecommunication services' in rural America has become
increasingly important in recent years. Advanced services are an essential tool when
attempting to maintain a suitable quality of life and successful economy. Although
demand for such services has increased, infrastructure development and competitive
services similar to those in urban locations remain limited. Rural telecommunication
providers are generally unwilling to introduce advanced services due to a lack of demand,
slow return, and high over-head investment costs.

While the needs of rural societies are over-looked, urban societies are becoming
increasingly technologically proficient as new telecommunication services and
complimentary technologies are made available. This trend will steadily increase an
already large technological divide that rural communities will not be able to bridge.
Without direct involvement from the states, lncal governments and related entities, rural
communities will continue to suffer from advanced telecommunication deficiencies that
will in turn slow the technological evolution of their society.

This study assesses the telecommunication use and demands of residents,
businesses and public entities in rural northeast Michigan and suggests policies,
relationships and activities rural governmental entities should adopt to promote or attract
advanced telecommunication services in rural locations. Although this research focuses

on a specific geographical area in the State of Michigan. it may be possible to generally

! For the purposes of this paper, the term ‘advanced services' refers to telecommunication services such as
Digital Subscriber Lines (DSL), Cable Broadband, T-x, OC-x and other high bandwidth applications.



infer that rural communities across the nation share similar characteristics and challenges;

in which case such communities may benefit from this paper’s ideas and/or solutions.



1. Telecommunications in Rural Environments

As the quality standards of telecommunication provision change and the take-rate of
advanced services increase on a national basis, rural telecommunication providers
continually find it difficult to answer the demands of the rural public. Urban and
suburban communities typically benefit from the implementation of new services and
technologies, unlike rural communities that rarely see new infrastructure investments and
service roll-out. A study by Robyn Greenspan revealed that,
*“19 percent of online rural residents have broadband connections at home,
compared to 36 percent of urban residents and 32 percent of suburbanites.
Availability is likely to be a factor as roughly 25 percent of rural users didn't think
they were able to get a broadband connection in their community, compared to 5
percent of urban users, and 10 percent of those in the suburbs.”
It is difficult for providers to justify the need to introduce new services since the low
population in rural areas create a longer than normal return on investment. Such barriers
result in a lack of new outside and central plant development and higher than normal

subscription rates.® It is therefore common to see communities with small, dispersed

populations and slow economies with limited advanced telecommunication services.

? Greenspan, Robyn. “The Digital Dirt Road Divide”. 23 February 2004.

< http://www.clickz.com/stats/sectors/demographics/print.php/3316541>

? This situation commonly occurs in rural areas that are served by large incumbent providers who do not
generally qualify for high-cost Universal Service funding. This statement may not apply for smaller
telecommunication providers who may otherwise qualify for and receive such funds to expand their
infrastructure.



1.1 Rural Environments (USA)

To fully understand rural telecommunication deficiencies, it is necessary to explore the
demographic characteristics, benefits, and challenges of rural environments. Rural
communities are typically described as geographically dispersed areas with low
population densities. The United States Census Bureau defines rural areas as, “any
incorporated place or census designated place with fewer than 2,500 inhabitants that is
located outside of an urbanized area.™

Whether or not a community is considered rural may depend purely on opinion; a city
that has a population of over 2,500 can still contain certain demographic characteristics
that would classify it stereotypically as a rural community. According to research that
was conducted by the Kellogg Foundation® in several hundred rural communities across
the nation, rural areas are commonly seen as closely-knit, traditional communities with a
superior work-ethic. They are serene. beautiful, populated with animals and their
landscapes have an abundance of trees and farm land. Figure 1.1 from the Kellogg study

outlines words or

4 The United States Census Bureau, “Urban and Rural Classifications.” n.d.,
<http://www.census.gov/geo/www/GARM/Ch12GARM.pdf> (12 June 2004)
3 W K. Kellogg Foundation, “Perceptions of Rural America™. 18 June 18 2004.
<http://www.wkkf.org/pubs/FoodRur/Pub2973.pdf>



Table One Table Twe
Which werds or phrases best characterize What oroblems do you think rural America
) faces? (munipie responses accemed)
rural America? imultimie responses accepted)
. : Lack of money/poor 10%,
A strong sense of farmly 33% Over-developmentisprawl 1%
’ ' Pricc of crops 142
] . v ‘ - . \%\‘
Hard working 3 Droughtvweather [FE
Commitment to community 2% Lack of opportunitics 11%
Strong rebigious beliefs 2% Decline of tamily farm B
. ) Isolated?lack of exposure 8%,
Self-sufficient 4% ) ! o
Pollutions T e
Loval to their country 11% sc hoolsieducation 6%
Tough or reslient 5% Influcnces from the cuy 4
. . Young people moving away +%
Behind the nmes 4% otk peal ’ ,
None 4%
Tolerant of others 3% Farmers selling Land 2%
Lacking iniuative 24, Behind the tmes 2%
o Transportation 1%
- : \,‘1 - L\‘
Sophisticated 1% Other 3%
Figurel.l Kellogg Foundation Figurel.2 Kellogg Foundation

http://www.wkkf.org/pubs/FoodRur/Pub2973.pdf http://www.wkkf.org/pubs/FoodRur/Pub2973.pdf

phrases that represent rural America. A strong sense of family, commitment, and work
ethic seem to best describe rural communities, while ideas of sophistication and lack of
initiative are rarely considered.

Rural communities commonly suffer from social and economic difficulties;
Kellogg research noted that 46% of rural respondents said they have considered leaving
their region due to these difficulties. Among the most serious problems are a lack of
money and opportunities to advance careers; 63% of the rural respondents believe that
those in rural areas have fewer opportunities than suburban citizens and only 6% believe
that rural residents have more. Figure 1.2 shows the most common challenges for rural
America according to the Kellogg Foundation. Such locations generally lack adequate
health care facilities, advanced or content rich education, cultural resources, and

opportunities for professional advancement. Education in rural areas is a continual



challenge due to low revenues and the inability to support larger school systems; the
same unfortunately applies for health care facilities. Youth retention is yet another
concern; due to the lack of higher education and career opportunities, rural youths are
more inclined to re-locate to more populated areas.

Our society commonly views rural America as farming communities, although
only 11.7% of rural employment consists of farming or related occupations. Most
occupations come from the service and manufacturing sectors, which employees over
half of rural residents. Rural communities have a deficiency in high-tech or information
technology (IT) jobs, mainly because there is no telecommunication infrastructure or
educated workers to attract such positions.

There is an increasing general need for change in rural communities; the divide
between rural and urban communities is increasing every year in terms of job
opportunities, economy, education, health care, public service and public safety. The
quality of life in urban areas is quickly becoming an American standard while the rural

segments of the nation are left looking for answers to its problems.

1.2  Benefits of Advanced Services in Rural Environments

In the last decade, both federal and state governments have acknowledged the highly
publicized lack of telecommunications in our society and have initiated an active role in
promoting advanced telecommunications in all areas of the country. The United States

Telecommunication Act of 1996 section 254 states.

“Consumers in all regions of the Nation, including low-income consumers and those

in rural, insular, and high cost areas, should have access to telecommunications and



information services, including inter-exchange services and advanced
telecommunications and information services, that are reasonably comparable to
those services provided in urban areas and that are available at rates that are

. . . . .6
reasonably comparable to rates charged for similar services in urban areas”.

Section 766 also states.
*“The Commission and each State commission with regulatory jurisdiction over
telecommunications services shall encourage the deployment on a reasonable and
timely basis of advanced telecommunications capability to all Americans (including,

in particular, elementary and secondary schools and classrooms)™.

Despite an increase in legislation from the government, rural America remains far behind
its urban counterpart in advanced telecommunication development. It is theoretically
simple for the federal and state governments to mandate development, but it is much
harder to implement strategies to spur it. Therefore. the issue of rural telecommunication
development is commonly left for the local governments to solve with the hope that the

quality of life and economic development of their communities will improve over time.
¢ Quality of Life

Quality of Life (QoL) is a general term to describe the degree of success or comfort in an

individual’s life. It is defined as.

® United States. United States Telecommunication Act .47 USC 157



“An individual’s perception of their position in life in the context of the culture
and value systems in which they live and in relation to their goals, expectations,
standards, and concerns. It is a broad ranging concept affected in a complex way
by the person’s physical health, psychological state, and level of independence.
social relationships, and their rclationships to salient features of their
environment.”’
The quality of life in rural areas can sometimes be viewed differently. Some rural
residents claim that the stereotypical characteristics of rural communities such as low
population, low crime and serene nature are a quality of life. Despite this, rural
communities are acknowledging that without advanced telecommunication infrastructure,
the quality of their lives is diminished significantly. The current trends of urban sprawl
or residents who work in populated areas and live in rural areas are magnifying this issue.
Additionally, the transplantation of urban retirees to rural areas and the purchase of
housing for vacation or investment add to the need for advanced services. This need
begins to develop when urban residents who are dependent on advanced
telecommunication services re-locate or partially live in rural areas and have minimal or
no access to their commonly used services. The quality of life of each urban resident
who experiences this problem is diminished, which creates problems for rural
governments who try to attract new businesses and residents to the community.
The common residence and business in America are becoming increasingly
dependent on integrated telecommunication technologies. A television with cable TV or

satellite is common in many rooms, with multiple broadband enabled computers

"Saskatoon Health Region. December. 2004
<http://www.sdh.sk.ca/ships/PHReports/senreport/Main/Glossary.htm>



communicating via wireless technology. Parents can easily reach their teenage children
on a cell phone and a young child can play broadband video games with another child in
China. Businesses can send emails to a worker’s PDA across the hall or an employee can
access a corporate mainframe in a city four states away. All of these uses make our lives
eagier, profitable, and more enjoyable. These benefits are unfortunately held back from
rural communities. beéause they cannot physically gain access to them. A virtual bridge
must be created to rural communities so the benefits of the urban society can slowly
supplement and improve the deficiencies of the rural society.

Quality of Health Care
Many public representatives have continually expressed the need for advanced
telecommunications to enhance rural healthcare. Advanced services will enhance
communications between emergency services and physicians and broadband services will
give physicians the opportunity to participate in distance learning. x-ray or document
sharing, consulting and other resources that are not possible without advanced
telecommunications. In the world of medicine, it is imperative to have instantaneous and
dependable communications and by improving such services in rural healthcare
environments, residents will surly see vast improvements in the quality of their services.

Quality of Education
The American schools system is becoming more dependent on computer technology
everyday. Computer labs and classrooms with high-speed Internet access are very
common in urban areas and schools are continually integrating learning with computer
use. Unlike urban school districts, rural schools rarely have access to new technology

and the telecommunications to support it. If rural schools can obtain access to advanced



services, the Internet can be utilized for its educational potential and distance learning can
be implemented to provide a broader range of curriculum that would otherwise not be

available to rural students.

e Economic Development

Economic development has long been a problem among rural communities, something
that economic developers have tried hard to improve. Businesses generally refrain from
opening in rural communities unless their business model serves a specific rural function.
This is commonly due to low populations, a shortage of IT proficient workers, and a lack
of advanced telecommunication infrastructure in rural areas. Businesses in general, have
become dependent on electronic commerce to supplement profits and improve outreach
to buyers; something that is becoming especially important to businesses in remote
locations that have few tools to reach new customers. Advanced telecommunications can
provide new strategies for rural businesses to maximize their profits and simultaneously
assist in the economic development of their communities. Rural residents and businesses
will eventually assimilate the uses and gratifications that compliment such services and
small businesses will become technologically proficient as well as the employees that run
them. The ability to attract large businesses that drive economic development is severely
limited without the telecommunication infrastructure needed to support its business
operations. The introduction of advanced telecommunications services and technologies
are a key tool to attract new businesses, supplement the reach of entrenched businesses,

improve the unemployment rate, and drive the economy of rural communities.

10



1.3 Barriers Preventing Ubiquitous Advanced Telecommunications®

¢ Rural Characteristics

Geography
Rural Geography and the challenges that it creates for telecommunication development
are commonly over-looked. The hilly terrain not only makes it difficult for providers to
reach subscribers, but also creates dead-spots for wireless providers who offer unlicensed
and fixed services. Vegetation and large trees typically pose a problem for wireless
dependent providers that suffer from interference due to the presence of water in the
leaves of the vegetation. Additionally, the abundance of vegetation that inhabits the right
of way and needed easements causes an extensive amount of clearing for providers when
infrastructure is built. This clearing can also cause unrest with residents who do not want
the natural beauty of rural areas to be disturbed.

Populations
The population concentrations in rural areas continue to be a problematic situation for the
development of advanced services. Rural areas generally have low populations with both
year-round and seasonal residents who own vacation properties. Additionally, rural
populations are commonly dispersed with small clusters that tend to be far apart.
Advanced services are sometimes available in close proximity to these clusters, but are
generally not accessible to more reclusive customers who are too far from the providers.

Low populations and fluctuating demand from seasonal residents reduce profits and

¥ 1t should be noted that the rural telecommunication characteristics and deficiencies explored in this
section are typical of rural northeast Michigan and are not necessarily applicable for all rural areas.

11



investment return for rural providers and commonly prevent them from investing in
upgraded services.

Commercial Presence
The commercial presence in rural communities is typically small when compared to
urban areas. This lack of business development is troubling for telecommunication
providers who count on large business accounts that demand advanced and more
profitable services. The Northern Lakes Economic Alliance (NLEA) suggested in their
2004 LinkMichigan report that, “The relatively low density of business and residents
directly affects the level of demand for broadband services and therefore the profitability
of businesses offering broadband services.™
The NLEA also stated that, “each potential customer is a relatively large fraction of the
entire market in smaller communities. In some cases, a single broadband user, such as a
school, large business, or the municipality itself, may represent a significant portion of
the total broadband market.”"
Therefore, one large business in a rural community can account for a significant amount
of revenue and if none are present, rural providers are typically reluctant to implement
more advanced services even if the residential population demands it.

Public Education
The lack of public exposure to advanced telecommunications has created an educational
barrier between the rural public and typical telecommunication services that are
commonly used in urban areas. The NLEA LinkMichigan study stated that, “when

exposed to broadband services, members of the community showed a great interest and a

° Northern Lakes Economic Alliance. “Link NLEA Broadband Study”. 2004. 26.
'NLEA, 26.

12



desire for more education to both help them understand the potential these services offer,
and for information on where and how to obtain the services.”
The NLEA also said that, “there is a clear link between user familiarity and the demand
for user broadband services in the NLEA region.”
In theory, if rural communities are able to obtain a significant amount of exposure to the
uses and gratifications of advanced services, demand will steadily increase as familiarity
increases. If a lack of exposure and education continues, demand will remain low and
rural providers will ignore the needs of a small minority public that desire advanced
services.

Demand
Demand has remained a key problem for rural telecommunication providers and those
that seek to improve availability in rural areas. As previously mentioned, without the
development of product education that will spur demand and an increase in commercial
presence, rural providers will continue to utilize legacy services in rural areas until the
return on revenues are high enough for implementation. Until rural communities can
aggregate enough demand, advanced services will remain an urban convenience.

Cost of Services
In 2004, $44,233,855.03 was issued by the Universal Service Administrative Company
(USAC) to various entities in Michigan that qualified for Universal Service Funding
(USF)."" This amount was higher than most states and suggests that Michigan had a

significant amount of providers in high-cost areas that needed federal assistance. This

' Universal Service Administrative Company. Funding Commitments FY2004.
<http://www.sl.universalservice.org/funding/y2004/waves/state_totals.asp>

13



implies that demand is low in Michigan high-cost (rural) areas and the cost of services is
higher than normal. Due to the low average income that is generally associated with rural
communities, rural providers do not typically roll out advanced services that its
customers can not afford. As mentioned above, rural areas do not typically have
institutions that demand high bandwidth services, which in turn limit the demand and
feasibility of the services. Additionally, rural services are typically more expensive than
urban services due to low demand, low populations, and slow investment returns. This
situation tends to develop into a viscous circle where low demand creates high costs and

in turn lowers demand even more.

e Un-assigned and Un-served Exchanges

Rural locations are commonly located near unassigned territories or exist within them.
For example, as of May 1%, 2005 there are currently sixteen unassigned territories in the
State of Michigan that are not served by an incumbent local exchange carrier. These
dispersed locations are not generally served due to low populations and demand. These
areas create difficulties when trying to develop ubiquitous networks because they create
large gaps in basic telecommunication infrastructure and usually lack transport backbone.
Such areas are unfortunately served upon the discretion of the local exchange carriers and
are not usually required to build infrastructure in them.

Un-served areas continue to be an even more frustrating problem for consumers.
These territories exist within assigned exchanges, but are typically not served for the
same reasons as the un-assigned territories. Past communications with consumers in
these areas have expressed a great amount of frustration due to continual marketing from

providers that claim to serve areas, but in the end claim that they do not offer such
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services or charge an exuberant amount of money to do so. These areas present a severe
challenge to the ubiquity of rural telecommunications, because they are essentially hidden

gaps in provider coverage that are commonly ignored or over-looked.

e Technical Barriers

Backbone Infrastructure
A lack of backbone infrastructure can be a significant challenge when attempting to
improve service in rural locations. The most common backbone pipelines are typically
high-speed fiber optics, which are typically owned by incumbent providers, consortiums
or resellers who sell services to competitive local exchange providers (CLEC) and
Internet Service Providers (ISP). General opinion suggests that most rural areas lack
sufficient backbone to support broadband infrastructure, although it varies with each area.
Incumbent providers typically own proprietary backbone, but do not usually make them
accessible to other providers. In the case of Michigan, companies like Great Lakes
Comnet have built or are planning to build fiber optic cable throughout the state for the
transport of services, but have typically not installed them in the most rural areas as

shown by the arrow in figure 1.3.
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Figure 1.3 Great Lakes Comnet Fiber Backbone (2005)
http://www.glcom.net/glc_network_map.pdf

The Northeast Michigan Council of Governments (NEMCOG) and Michigan State

University stated in their LinkMichigan Broadband Services Report (BSR) report that,

“in recent years, the telecommunication backbone has experienced substantial growth and

little has changed in the access network. The tremendous growth of Internet traffic has

accentuated the lag of access network capacity.”I2

Until incumbent rural providers open access to their fiber or new fiber infrastructure is

built, rural communities will not be able to gain the access needed for advanced services.
Last Mile Infrastructure

As shown above in figure 1.3, the west side of Michigan does have access to fiber

backbone, which is more than likely due to a larger amount of populated areas that have

more competitive providers serving them and more invested telecommunication

infrastructure. The NLEA stated that, “contrary to public opinion. the backbone capacity

12 Northeast Michigan Council of Governments, Michigan State University Site for Information and
Telecommunication Experimentation. “Broadband Services Report™. 2004. 60.
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into the region (west coast of Michigan) does not currently represent a limitation to the
availability of broadband services.”

The NLEA also said, “As such, there appears to be no reason why providers in the NLEA
region would be unable to scale backbone capacity as needed, the problem is the “last
mile” distribution capacity down to the resident and rural end users throughout the
region.”"

Despite having the least amount of backbone infrast<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>