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Executive Summary

As an increasing number of participatory democratic processes assume access to modern, high-speed
telecommunications services, the question is “are citizens in rural/remote areas being politically disenfranchised by
lack of adequate, affordable and equal communications infrastructure.”

By some measures, access to electronic media in Montana is on par with the rest of the nation. Statewide data
regarding high-speed Internet penetration is comparable to the national penetration level, and Montana’ citizens have
other means of information access including wireless hot spots, schools and libraries equipped with Internet, locally

owned low power FM stations and municipal web sites. However, statewide averages are misleading. A more careful
examination of the data, using county wide and local information where available, reveals several significant patterns
and gaps:

e Montana’s more metropolitan areas are experiencing significant population and economic growth, and much
of the growth in information access and on-line services is centered in these areas. The rural and remote
regions of the state are underserved and falling behind.

e Online services in Montana are uneven. While about two thirds of the counties have web sites, the services
offered in the rural areas are not comparable to those available in the metro areas, and well behind
national levels. Many of the rural county web sites are sponsored by business interests such as tourist
agencies, chambers of commerce or real estate interests. These sites offer little in the way of transactional
services that would enable citizen engagement in government.

e The results of our examination of county web sites show that the rural county web sites offer online services
in less than 50% of the categories defined in a national county and local municipality e-government
assessment.

e Evenin Montana’s metro counties, there are six of the twenty service categories where none of the counties
offer the service online.

e |Internet access in Montana is costly - above the national averages for all categories of service

e Services that would offer alternatives to costly travel, such as streaming video, document retrieval, filings
and registrations are available in Montana on an extremely limited basis. With energy and travel costs
rising, expanded e-government services could be a valuable investment.

e The aging demographics and population distribution also are reflected in the trends in electronic media
access.

o Internet services are less available in the areas with older and declining populations, and other
electronic media, such as low power FM and TV coverage are very limited in these same areas.

o Similarly, these areas are not being served by wireless hot spots or community networks, which
are much more prevalent in the more metro parts of the state, which are characterized by
population growth and lower median age.

The universal service fund has made a significant impact on the availability of telecommunications services in rural
areas. As noted above, the investments in internet access for schools and libraries has, on a per capita basis, favored
the less populated areas of the state. While universal service fund expenditures for internet access for schools and
libraries have been higher on a per capita basis in the rural areas of the state, the benefit to the general population
is limited. Universal service fund expenditures for individuals are restricted to providing only basic voice telephone
service for high cost areas or for low income users. These funds cannot be used to provide high speed internet service
for individuals.

Unlike the local exchange telephone carriers, who are monitored and regulated by the state Public Service Commission
(PSC) in Montana, the cable network operators are not subject to state oversight. While the local exchange carriers are
eligible for universal service funds and the cable network operators are not, this lack of oversight makes it difficult to
determine the extent to which cable-based internet service is reaching rural and remote areas. The cable operators
have a presence in 70% of Montana’s counties, but it is not possible to determine how many subscribers are served,
and whether these subscribers are clustered in the most densely populated areas or widely dispersed.

Recommendations:

e That an in-depth study of rural internet penetration be undertaken to more carefully identify and quantify
the availability of high-speed services. Specifically, the FCC should collect data at the census tract level
instead of zip code level,

e That universal service funds be extended to include provision of high-speed internet service to high cost
areas and support low-income citizens,

e That the Montana information technology plan to be extended to include standards for local government
web site and interactive services, and that resources be allocated to enable rural localities to implement
these services.

Data Collection and Analysis
The following paragraphs summarize the results of our efforts to obtain a comprehensive picture of the availability of
information via electronic means across the state of Montana.

Statewide high-speed Internet access (DSL, wireless, cable). We have invested substantial effort to obtain

accurate, current and detailed information on the availability of high-speed Internet services in rural areas. The
FCC annually surveys service providers and the most recently published data indicates that nationwide, high-speed
line! penetration grew by 55% (or 35.7 million lines) in the twelve month period from July 2006 to June 2007 [7]. For
Montana, the statewide results show that in June 2007, there were a total of 346,230 high-speed lines, or a 149%
annual increase. On the basis of lines as a percentage of population, Montana’s high-speed line penetration in June
2007 was about 36% compared to a national level of 34%.

These state-wide results indicate that high-speed line penetration in Montana is on par with the rest of the US.
However, these data do not show the gaps associated with rural areas. Figure 1, also obtained from the FCC annual
survey, shows the number of high-speed internet service providers per ZIP code area.
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Figure 1. High-speed providers by 5-digit ZIP code as of June 2007. [7]

These data show that there are substantial areas in the state where there are three or fewer high-speed providers.
Furthermore, the data do not reveal the actual coverage areas of the providers. That is, the presence of a service
provider in a ZIP code does not imply that service is available throughout the area, or whether it is available in only a
single community.

The number of Internet service providers (ISPs) in an area is a measure of access availability and options. We
examined these data in more detail, noting the number of ISPs by ZIP code area and compared Montana with the

nation overall. Table 1 provides results based on December 2006 FCC data [32].

1 The FCC defined a high-speed line as at least 200kb/sec in one direction in this data. The FCC definition of high-speed was revised to 768kb/sec
in 2008.

CITIZEN POLITICAL ENFRANCHISEMENT AND INFORMATION ACCESS: TELECOMMUNICATIONS SERVICES IN RURAL AND REMOTE AREAS / MONTANA MEDIA PARTNERSHIP (MMP) REPORT TO THE SOCIAL SCIENCE RESEARCH COUNCIL / NOVEMBER 2008

3



# of ISPs % of Montana ZIP codes % of nationwide ZIP codes
0 1 1
1 4 7
2 18 12
3 26 15
4 25 14
5 10 10
6 6 7
7 3 6
8 2 5
9 1 4
10 or greater 4 21

Table 1. Comparison of the number of ISPs in ZIP code areas: Montana versus US overall [32]

These data indicate that a large percentage of Montana areas are served by few or no ISPs. For example, about half
of the ZIP code areas in Montana have three or fewer ISPs, while only 36% of the nation’s ZIP code areas overall are
served by three or fewer ISPs. Conversely, on a national level, 21% of the ZIP code areas are served by ten or more
ISPs, while in Montana, only 4% of the ZIP code areas are served by ten or more ISPs.

Data on the number of high-speed Internet lines on a state-wide basis as a function of technology are collected
annually by the FCC [7]. These data are given in Table 1 and indicate that DSL tends to exceed cable in Montana.

DSL ‘ Cable ‘ Fixed wireless ‘ Other
98,339 74,246 7653 1162
54% 41% 4% 1%
Table 1. High-speed Internet service in Montana by technology, June 2007

(7]

We examined the availability of high-speed Internet access on a county-by-county basis by using yellow page listings
for each of the county seats in Montana’s fifty six counties. For each community, we looked at the numbers and types
of high speed service providers. While this analysis does not give a highly detailed view of coverage in remote areas, it
does illustrate the extent of Internet access and the choices available. Table 2 shows the results of this study.

Type of Internet Service Wireless High speed celular
% MT counties with service 79% 70% 75% 57%

Table 2. Percentages of Montana counties with various kinds of high-speed Internet access

These results show that DSL, cable and wireless are widely available, at least in the county seat communities, but
high-speed cellular service is lagging significantly. The data are limited in so far as it was not possible to determine
the geographic extent of any of the services. For example, it may be the case that a DSL, wireless or cable network
serves only the most densely populated down town area of the county seat, leaving most of the communities in

the county without service. Similarly, high-speed cellular service is typically limited to city center areas and major
highway corridors.

As part of our small grant effort, we have had discussions with the Montana Public Services Commission, the Montana
Telecommunications Association, several of the independent and cooperative telecommunications service providers
and cable television network providers. These have yielded mixed results, as the state does not regulate high-speed
services or the cable industry. Our assessment is that more granular data in high-speed penetration can best be
obtained by surveying specific communities.

Wireless hot spots and community networks A growing number of citizens use wireless hot spots (Wi-Fi access points)
to obtain Internet connectivity. These are now widely deployed in metro areas in public places such as coffee shops,
airport lounges, hotels, schools and libraries. Community and regional wireless networks have seen growing interest
and use, cities such as Philadelphia and San Francisco moving aggressively to assure that low-cost high-speed
access is widely available. We have examined the availability of wireless Internet in Montana and find that the state
has relatively few public access points. The CNET/Jwire web site lists over 263,000 Wi-Fi sites nationwide, with only
263 in Montana [13]. The most recently available data on community wireless networks lists over 350 initiatives

nationwide with only one in Montana [14].

Schools and libraries Schools and libraries are increasingly providing high-speed network access to their
communities. The Federal government, through a component of the Universal Service Fund (USF) has been subsidizing
the costs of telecommunications services and infrastructure investment in rural areas. We have examined the use of
the USF in Montana, and find that there has been substantial effort to reach out to rural areas. In 2007, over $4M was
made available through grants to over 300 schools and libraries in Montana, spread widely across the state [15, 16].
Figure 2 shows the locations of these investments.
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Figure 2. Schools and libraries in Montana receiving Universal Service Funds in 2006 for high-speed services and infrastructure. Data from [15, 16]
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Similar programs provide grants for infrastructure development and operations to Indian reservations [17, 18] and to
hospitals and health care clinics [16].

We have examined in detail the recent USF disbursements Montana schools and libraries for telecommunications
services and Internet access to determine the extent to which rural areas are benefiting from this program. In 2007
the USAC disbursed over $4M in Montana in the schools and libraries program in over 1300 grants. We aggregated the
data to the county level and examined the relationship between population and investment. Figure 3 shows the results
of the correlation between USF dollars per person spent on Internet and telecommunications services for schools and
libraries versus total county population and indicates that the less populated areas are receiving relatively greater
amounts of the investment.
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Figure 3. Correlation between County Population and USAC funds spent per capita for Internet services in schools and libraries, 2007 data

The results show that in 2007 the most populous counties received about $4/per person, while the least populous
counties received an average of $10/person. The distribution of USF grants by county and per capita is shown in
figure 4. The data indicate that the more remote areas in the north east section of the state are receiving more of the

funds.
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Figure 4. Use of USF funds per person for Montana counties

Community/county web sites The move toward e-government has led to widespread use of the Internet for
communications with and delivery of services to citizens and a recent assessment evaluates the availability of on-line
services [19]. In many communities, information ranging from school lunch menus to applications for fire permits,
from tax filing to license renewals, as well as real-time audio and videocasting of town meetings and other events are
available on-line. We have surveyed the use of web sites by local governments in Montana and find a wide range of
services and functionality available to those who have Internet access. Table 3 provides a sample of these findings.
We note that effective use of the more extensive sites is predicated on high-speed access, as many of the video and
audio services, as well as some of the image-intensive interactive services, are not feasible with low-speed dial

up lines. In this assessment, we used on-line service categories recently defined by the International City County
Management Association (ICMA) in their 2004 survey of electronic government in communities greater than 2500

people [27].

Table 3. Sample of web sites and on-line services for several of Montana’s 56 counties

We investigated in detail the scope and extent of web services available across the state. As Montana has hundreds
of small communities, many of which have populations of less than 1000 people, we chose to examine the services
available in the most populated town in each county, which is typically the county seat. We note that this approach
provides a reasonable basis for comparison with the results of the ICMA 2004 national study of on-line services in
towns with populations exceeding 2500 [27]. For Montana, thirteen of the fifty six counties have populations less than
2500. We classified the seven most populous counties (Yellowstone, Gallatin, Cascade, Flathead, Butte-Silverbow,
Lewis and Clark and Missoula) as “metro” and remaining forty nine as “rural”, as the these more populated counties
are not as representative of rural areas as the remainder of the state. Figure 5 shows the results, where we compare
rural and metro Montana county Internet services with the results of the ICMA study.
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Service All Montana Rural Montana Metro Montana (:gclvaul\ltzlgggriztti:r
Counties (56), % Counties (49), % Counties (7), % than 2500), %
Web site 79 64 100 91
tax payments 0 0 0 9
utility bill payments 2 0 14 9
payment of fines/fees 2 0 14 7
completl'on and submission of permit 9 0 1 10
applications T i
completl_on and subn|13|55|0n of business license 9 0 1 6
requests for local government records 5 0 29 27
delivery of local governments records to the
2 0 14 18

requestor
req_uests_for services, such as pothole‘rt_epair 2 0 14 30
reg!sFr_atlon for use of recreational faulltlez/ 0 0 0 16
voter registration 2 3 0 2
property registration, such as animal, bicycle

T 0 0 0 3

|_registration
Forms that can be downloaded for manual
completion (e.g., voter registration, building 9 6 29 28
permits, etc.)
communication with individual elected and 57 53 86 66
__appointed officials

GIS mapping/data 11 6 29 27
Employment info./applications 41 39 57 60
Council agendas/minutes 9 6 29 76
Codes/oydinances _ 2 3 0 66
Elegtronm newsletter sent to residents/ 0 0 0 28
businesses
Streaming video 0 0 0 9

Figure 5. Comparison of on-line services in Montana counties with ICMA study results.

While this figure compares results of the 2004 ICMA study with current (2008) conditions in Montana, the trend to
more extensive use of the Internet would favor the availability of more on-line services nationally if more recent data
were available. It is clear that Montana has fewer on-line services in almost every category. Only 64% of the rural
counties even have web sites, while in 2004 over 90% of the areas surveyed by the ICMA offered web sites. None of
the Montana counties offer streaming media delivery and only a small percentage offer any kind of interactive on-line
services, such as registrations or access to documents or databases.
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The difference in on-line services between rural and metro Montana counties is striking. Table 4 compares the average
number of on-line services for the metro and rural area counties.

Average number of on-line services per web site

All counties (56) 1.2
Rural counties (49) 0.9
Metro counties (7) 3.6

Table 4. Comparison of on-line services in Montana Counties

The rural areas are disadvantaged in both the availability of web sites (64%) and the number and types of on-line
services provided.

Local radio and TV coverage Media consolidation has been an increasing concern for rural areas, where small market
size has resulted in aggregation and with the potential for loss of local control and the availability of local content
[20]. As community dialog, using broadcast media is seen as an essential component in the democratic process, we
have explored the availability of locally owned and operated broadcast systems in Montana. In particular, we have
examined low power FM, a relatively new means of empowering communities. Figure 6, obtained from FCC license
filings, shows the coverage of conventional commercial FM broadcast services and low power FM broadcast, There are
currently 33 LP-FM stations in Montana, and about half of these are locally owned [21].

Figure 6. Coverage of Montana commercial FM stations. Data from [21].

Figure 7 shows the coverage of the low power FM stations.

© 0GIS 2008

Figure 7. Coverage of low power FM stations in Montana. Data from [21].

It is apparent from these figures that large sections of the state are not served, and the low-power, locally owned FM

media reaches only the most populated regions of western Montana.
Television coverage in Montana is also limited. Figure 8 show the coverage areas of the commercial and not for profit

licensed TV stations.

! Flathead

Valley

Figure 8. Coverage area of Montana TV stations

These data indicate that broadcast TV coverage is not ubiquitous. While satellite TV and satellite radio are universally
available, these services typically have very limited local content.




01

8002 YIGINIAON / TIINNOI HOYYISTY FINFIS T¥ID0S FHL OL 14O (dININ) JIHSYINLYYA V1IN YNYINOIW / SyINY JLONFY ANY TvdNY NI SIOIAYIS SNOILYIINNININODITAL *SSIIIV NOILYINYOANI ONY INFWISIHONYYANT T¥OILINOd NIZILID

Demographics and electronic media access
Montana has an aging population, with a statewide median age of 39.2 years in 2006 [28].Figure 9 shows the median
age by county.

2006 Population Estimates - Montana
Median Age of Population
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Figure 9 Median age in Montana by county [28]

The state-wide median age in 2000 was 35.3 years and in 2006 it had increased to 39.2 years. The median age
distribution across the state is marked, with the rural area tending toward even older populations, as shown in
Table 5.

Region Median Age
All Montana Counties (56) 42.6 years
Rural Counties (49) 43.3 years
Metro Counties (7) 38.2 years

Table 5. Median age of population in Montana counties, 2000 census data

These data show that the rural area population is aging relative to the metro area counties, and as indicated above,
have fewer on-line services available.

The same tendency is noted in overall population distribution. The rural areas of the state, particularly the eastern
regions, are experiencing a marked decline in population and an aging of the remaining residents, as indicated in
figure 10, which shows the percentage change in population by county between 2000 and 2007.

Montana County Population Change
Percent Change Between Census 2000 and 2007 Estimates
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Figure 10. Percentage change in Montana population by county, 2000-2007 [28]

While the state’s population overall has not changed significantly in the last decade (Montana’s overall growth was
6.2%, less than the national change of 6.9%), the shift in demographics has been marked. The areas on increased
population growth and lowest median age are generally in the western portion of the state and associated with the
metro area counties where high speed internet access and on-line services are more widely available. The seven metro
counties grew on average 11% over the past seven years, with Gallatin and Flathead counties showing growth rates
of 28.8% and 16.6% respectively. These same counties have relatively younger populations, with the percentages of
people 65 or older in 2006 being 8.8% and 12.9% respectively, whereas the statewide average in 2006 was 13.8%.

In contrast, the areas with declining and aging population are generally much more rural and remote from the more
urban population centers as shown in figures 9 and 10.

On-line service costs

We have estimated the costs of obtaining high-speed access across Montana by examining the published pricing
plans of the various DSL, cable and wireless internet service providers. Side-by-side comparisons are difficult as there
are no standards for upstream and downstream speeds or additional features such as multiple e-mail addresses,
on-line storage space, contract terms and conditions, equipment installation and rental costs, etc. Table 6 provides

a summary of our findings, where average monthly service costs over a range of speeds, for alternative access
technologies are presented for Montana and compared with national averages for the various access alternatives
[30]. The national cost for high-speed internet access, averaged across all technologies, is currently $35/month [31].

Location/Service tvoe DSL, $/Month Cable, $/Month Wireless, $/Month

= (500kb/s— 1.5Mb/s) | (1Mb/s — 8Mb/s) (256kb/s-1Mb/s)
Montana $30 - $70 $70 $50 - $100
National average $30-$40 $45-$55 $50

Table 6. Monthly Prices for High-speed Internet Service
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It should be noted that there are numerous “hidden” costs including modem purchase or rental, installation and
bundling. It is common in the cable industry to offer Internet service only to customers subscribing to video services
and then to offer discounts to customers who subscribe to voice services. The entry for Montana cable Internet service
reflects a combination of basic cable and Internet service. Similarly, wireless service requires a radio transceiver and
antenna.

Discussion

By some measures, access to electronic media in Montana is on par with the rest of the nation. Statewide data
regarding high-speed Internet penetration is comparable to the national penetration level, and Montana’ citizens
have other means of information access including wireless hot spots, schools and libraries equipped with Internet,
locally owned low power FM stations and municipal web sites. However, statewide averages are misleading. A more
careful examination of the data, using county wide and local information where available, reveals several significant
patterns and gaps. Examination of the availability high-speed Internet access at the community level, rather than at
the county level is not feasible from published data. The relatively large number of Montana’s ZIP codes (over 50%)
that have three or fewer ISPs suggests that services in remote or sparsely populated areas are not readily available.
Montana’s more metropolitan areas are experiencing significant population and economic growth, and much of the
growth in information access and on-line services is centered in these areas. The rural and remote regions of the state
are underserved and falling behind.

Online services in Montana are uneven. While about two thirds of the counties have web sites, the services offered

in the rural areas are not comparable to those available in the metro areas, and well behind national levels. Many of
the rural county web sites are sponsored by business interests such as tourist agencies, chambers of commerce or
real estate interests. These sites offer little in the way of tranactional services that would enable citizen engagement.
The results of our examination of county web sites, given in Figure 5, show that the rural county web sites offer online
services in less than 50% of the categories defined in the ICMA e-government assessment. Even in Montana’s metro
counties, there are six of the twenty service categories where none of the counties offer the service online. Services
that would offer alternatives to costly travel, such as streaming video, document retrieval, filings and registrations
are available in Montana on an extremely limited basis. With energy and travel costs rising, expanded e-government
services could be a valuable investment. These results are not unique to Montana. A qualitative study of broadband
internet use in rural Pennsylvania identified similar trends [29]. In that study, which focused on specific communities
and used a case study approach, the results indicate that highly interactive use of the Internet for e-government was
generally weak in rural counties, particularly where there was little tourism, and local governments rarely made use of
the internet.

The Montana state government has an IT plan that was updated in March 2008 [12]. The plan lays out goals and
action items addressing a broad range of topics but most of the plan is focused on the interaction between the state
government and various agencies rather than citizen engagement. The plan does include goals to improve the quality
of life of Montana citizens and to improve government services. The objectives and action items associated with
these goals address expansion of public safety services, share geographic data across the enterprise and require new
agency applications and systems to consider geographic technology and data as a part of the design. The IT plan
provides a platform for increased engagement of citizens and government and could be expanded in both scope and
depth to assure greater access and broader participation.

The aging demographics and population distribution also are reflected in the trends in electronic media access.
Internet services are less available in the areas with older and declining populations, and other electronic media, such
as low power FM and TV coverage are very limited in these same areas. Similarly, these areas are not being served by
wireless hot spots or community networks, which are much more prevalent in the more metro parts of the state, which
are characterized by population growth and lower median age.

The universal service fund has made a significant impact on the availability of telecommunications services in rural
areas. As noted above, the investments in internet access for schools and libraries has, on a per capita basis, favored
the less populated areas of the state. While universal service fund expenditures for internet access for schools and
libraries have been higher on a per capita basis in the rural areas of the state, the benefit to the general population

is limited. Universal service fund expenditures for individuals are restricted to providing only basic voice telephone
service for high cost areas or for low income users. These funds can not be used to provide high speed internet service
for individuals.

Unlike the local exchange telephone carriers, who are monitored and regulated by the state Pulic Service Commission
(PSC) in Montana, the cable network operators are not subject to state oversight. While the local exchange carriers are
eligible for universal service funds and the cable network operators are not, this lack of oversight makes it difficult to
determine the extent to which cable-based internet service is reaching rural and remote areas. The cable operators
have a presence in 70% of Montana’s counties, but it is not possible to determine how many subscribers are served,
and whether these subscribers are clustered in the most densely populated areas or widely dispersed.

Internet service costs in Montana tend to run higher than the US overall. The data in Table 6 show that for all access
technologies, the average cost in Montana exceeds the US average by 20%-40%. In Montana and elsewhere in the US,
DSL tends to be the least expensive alternative, but also tends to support lower access speeds than DSL. In Montana,
while cable is available in almost as many counties as DSL, the actual number of DSL lines exceeds the number of
cable lines. There is no data available on the actual extent of either the DSL network footprint or the cable network
footprint, but the use of universal service funds to provide basic telephone service may have an effect, as a basic

telephone line is needed to provide DSL.

Conclusions

Broadly speaking, in Montana the availability of the infrastructure that is required to enable e-government appears
to be on par with the nation overall. On a statewide basis, the percentage of high speed internet lines in Montana
is comparable to the national level. Internet penetration in the state has grown faster in the last year than in other
areas. However, these conclusions mask the problems of achieving connectivity and useful services in rural and
sparse areas, as the statistics are strongly weighted by the more populous urbanized areas. The overall population
density in Montana is 6.2 people per square mile, but the population density is only 2.9 people per square mile in the
rural regions. Data comparing internet penetration in rural areas in comparison to metro areas is not available.
Internet penetration is a necessary but not sufficient pre-condition for e-government engagement. Our study of the
availability and functionality of local web sites indicates that Montana overall, and the rural areas in particular are
way behind the nation in the availability of interactive web-based services.

Recommendations

We recommend

e That an in-depth study of rural internet penetration be undertaken to more carefully identify and quantify the
availability of high-speed services. Specifically, the FCC should collect data at the census tract level instead of zip
code level,

e That universal service funds be extended to include provision of high-speed internet service to high cost areas and
to support low-income citizens,

e That the Montana information technology plan to be extended to include standards for local government web site
and interactive services, and that resources be allocated to enable rural localities to implement these services.
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