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EXECUTIVE SUMMARY:
TERRA REGION INTERNET USE STUDY AND LITERATURE REVIEW

The TERRA-Southwest project is extending broadband service to 65 communities in the
Bristol Bay, Bethel and Yukon-Kuskokwim regions. A stimulus project funded by a combination
of grants and loans from the Rural Utilities Service (RUS), TERRA-Southwest has installed a
middle-mile network using optical fiber and terrestrial microwave. Last-mile service will be
through fixed wireless or interconnection with local telephone networks.

The State of Alaska, through its designee Connect Alaska, also received federal stimulus
funding from the National Telecommunications and Information Administration (NTIA) for tasks
that include support for an Alaska Broadband Task Force “to both formalize a strategic broadband
plan for the state of Alaska and coordinate broadband activities across relevant agencies and
organizations.”

Thus, a study of the impact of the TERRA project in southwest Alaska is both relevant and
timely. This first phase provides baseline data on current access to and use of ICTs and Internet
connectivity in rural Alaska, and some insights about perceived benefits and potential barriers to
adoption of broadband. It is also intended to provide guidance to the State Broadband Task Force
in determining how the extension of broadband throughout the state could contribute to education,
social services, and economic activities that would enhance Alaska’s future. Results of the
research could also be used proactively to develop strategies to encourage broadband adoption,
and to identify applications and support needed by users with limited ICT skills.

The following are some of the conclusions from the TERRA Internet/broadband study and the
literature review that are relevant for the Task Force’s strategic plan.

Households: Internet and Broadband

Internet use is already quite widespread in remote communities, and two-thirds of users are online
almost every day. Thus, many people in the region are already “Internet-savvy,” but most are
dissatisfied with slow speeds and uneven quality of service, and would like faster and more
reliable connections.

Community access is important for Internet users, including those with home subscriptions.
Outside the home, they access the Internet at work and at school, and also at libraries and tribal
offices. About 60 percent think members of their household will access broadband elsewhere in
the community, even if they subscribe at home.

There is definitely enthusiasm about broadband—only 8 percent think their households definitely
won't subscribe (this is considerably fewer than among rural residents across the country). About
45 percent think their households would definitely sign up for broadband. The remainder, who
aren’t sure, are primarily concerned about cost—monthly subscription and overages or other
charges.



Concerning likely uses of broadband, personal communications and entertainment ranked highest
(social networking, downloading music and video, playing online games). However, 48 percent
said they expected to use broadband for education, 45 percent said they would use Skype or
similar services for video conferencing, and 39 percent said they would use broadband for work
or telecommuting. The interest in education and telecommuting indicate that broadband could
help residents upgrade their education and work from their homes or communities.

In many locations, more than one-third of households have their own VSATs (except in Bethel,
where cable and DSL access are available). Those households with satellite service may indicate
how early adopters of broadband may use the service, as they have chosen to upgrade to higher
speed Internet service than is currently available from local carriers. Some 88 percent of satellite
users accessed government services online, 87 percent accessed financial services, while 68
percent used the Internet for education, and 62 percent for work or telecommuting. These early
adopters of the fastest connections available provide some indication that future broadband users
will take advantage of broadband for work, education, and public and private sector services not
available in their communities.

Educational use of broadband from home is likely to increase, as more schools provide laptops to
students. To derive maximum benefit from the laptops (or tablets) students need to be able to
access the Internet from home, where laptops can also be shared with other family members.

Other services that residents thought they would use include online banking, reservation services,
and online shopping.

Cellphone penetration is high, with 87 percent of households having at least one cellphone and 60
percent of households having a smartphone. Primary use is for voice and text, but may also use
their mobile phones to access the Internet for social networking, browsing the web, and sending
and receiving photos, etc. However, bandwidth and speed are limited for these applications. Some
residents take their smartphones to school where they can use the WiFi connection. More than 50

percent also have an iPad or other tablet, or e-reader. There will thus clearly be demand for
mobile broadband.

The need for digital literacy training among people with limited experience in using the Internet,
the generally widespread use of computers and other devices, and upgrades in connectivity all
indicate a need for local employees with IT skills. These IT workers could provide training as well
as technical support in each community.

Organizations and Businesses: Internet and Broadband

Respondents from Native organizations commented that broadband could save them time in
accessing online information and software compared with time required using current Internet
services, and would be beneficial in applying for grants and filing reports with funders, and
helping tribal members applying for jobs. Some also noted opportunities to offer training in
villages, and to help local entrepreneurs develop websites to sell crafts and other products.



The tourism industry also requires reliable communications to support its operations and build
businesses. Fishing lodges and other wilderness tourism businesses rely on telephone and email to
respond to potential customers, and websites and travel agencies to attract business. Similarly,
businesses in hub communities use online services to attract customers and manage their
operations.

The seafood processing industry would definitely benefit from faster connectivity to run its
back-office operations, such as uploading catch information, payroll and other accounting data,
and using other software for business. They also have thousands of seasonal workers who want to
use the Internet to keep in touch with family and friends and to access entertainment. Broadband
wireless connectivity to boats and processing vessels would be used both to keep crews up to date
on operations as well as to provide personal broadband access for crews and seasonal employees.
These applications for logistics and back-office communications as well as for personal use by
employees are also likely to apply to other key industries in rural Alaska, such as mining and oil
and gas.

The study did not include data collection on educational institutions (schools, community
colleges, and others) or health services, as substantial information is available from other sources.
However, these sectors will continue to be major users of connectivity. Schools offer access to
online courses that are not available locally and provide computers that students use to access the
Internet for assignments and research projects. Continuing education for teachers is also available
online. Increasingly, schools are providing laptops or tablets for students to use in class and take
home, where it is expected that they and family members can access the Internet.

Alaska is a pioneer in telemedicine, with some 248 sites connected to the AFHCAN network that
links village clinics to regional hospitals, and regional hospitals to ANMC and other sources of
specialists and consultants such as radiologists. Both schools and rural health-care facilities
receive subsidies for connectivity from federal universal service funds.

Highlights from the Literature Review

Broadband infrastructure appears to reduce costs and/or increase market access, and thus lead
to job creation and growth in total employment. A World Bank study concludes that every 10
percent increase in broadband penetration accelerates economic growth by 1.38 percent in low-
and middle-income countries (which are perhaps more comparable to Alaska’s rural economy
than national economies of OECD countries).

Several studies have examined impact on sectors that are found in Alaska. For example,
broadband can contribute to employment growth both as a result of infrastructure construction
and spillover effects on the rest of the economy, particularly in sectors with high transaction costs
such as financial services, education, and health care. Another study found that broadband
deployment positively impacts mining, construction, information, and administration. Some of
these findings were echoed in another study that found broadband expansion and employment
growth varies across industries, and that the positive relationship is especially large for utilities;
information; finance and insurance; professional, scientific, and technical services; management
of companies and enterprises; and administrative and business support services. It also noted that



the relationship between broadband and employment growth is stronger in places with lower
population density.

Benefits can be classified in terms of:

* Efficiency, such as saving them time in applying for grants and filing online reports and
business data; keeping track of inventory; and managing operations;

* Effectiveness, referring to the quality of services provided such as in health and education;

* Equity, reducing the distance barriers between rural and urban communities by providing
access to information, entertainment, education, and other services not otherwise available
In remote communities;

* Reach, enabling Alaskans to extend their range electronically to market Alaska Native
crafts, tourism, and other local assets.

Concerning e-governance, a study found that increasing the broadband network significantly
reduces inefficiency in state economies. Another study stated that use of social media as part of e-
governance strategies increases social and digital inclusion and thereby political inclusion.

Studies of natural resource industries such as mining, fisheries, forestry, and petroleum report
that broadband can be used for logistics and back-office management, training of workers, and, in
some cases, supporting development of new markets or trading partners.

Concerning public safety and disaster communications, experiences with man-made and
natural disasters in the U.S. ranging from terrorist attacks to floods, oil spills, and forest fires have
demonstrated the need for telecommunications networks that are robust and interconnected. In
Alaska, beneficiaries could include village public safety officers, forest fire fighters, oil spill
response teams, and others.

However, several studies point out that broadband and other investments in information and
communications technologies (ICTs) may be necessary but not sufficient for economic
development. As one researcher points out, the impact of broadband is neither automatic nor
homogeneous across the economic system. Therefore, public policies may be needed in other
areas such as telecommunications regulation, education, economic development and planning,
and science and technology.

Estimating Benefits for Alaska

Estimating the value of benefits of broadband investment in Alaska was beyond the scope of
the current ISER research. However, several approaches could be considered to get an estimate of
the number of workers and organizations/businesses that would benefit, and some idea of new job
creation.

For example, beneficiaries could include:

e Education: total number of rural students and rural teachers
e Health care: total number of rural health aides
* Public safety: total number of Village Public Safety Officers (VPSOs)



* Alaska Native organizations: Alaska Native corporations, village corporations, tribal
councils, and Alaska Native nonprofits

* Resource industries: seafood processing companies, mining companies, oil and gas
companies, and others

* Tourism: ecotourism, tour operators, lodges, and others

* Other rural businesses: estimates of number of businesses, from state data

For workers in these sectors, their jobs may be enhanced and skills improved by access to
broadband. For many of these entities, economic benefits may be cost savings in terms of
increased efficiency or travel substitution. For example, research by ANTHC has documented
travel savings from telemedicine of over $2.85 million dollars for Medicaid from 2003 to 2009, so
that for every $1 spent by Medicaid on reimbursement, $10.54 was saved on travel costs. For
others, there may be increased revenue and possibly new jobs—for example, from more grant
funding received by Alaska Native organizations and more business for tour operators and lodges.

It is difficult to estimate the number of new jobs resulting from broadband availability, but it
may be possible to indicate some types of new jobs such as:

* IT workers/trainers in each community;

¢ Self-employed entrepreneurs who could sell crafts and other products online;

* New types of jobs such as environmental monitoring;

* Possibly new jobs such as telework to do back-office data entry or customer support.

Benefits in terms of upgrading skills and accessing services such as banking and online
shopping that would improve quality of life and save money or increase income could potentially
accrue to all adult rural residents.

Finally, it is worth noting that while the rural Alaska population is relatively small, it is also
young. For example, the median age in the Wade Hampton Census Area is 22.5; in the Northwest
Arctic Borough, 25.7; in the Bethel Census Area, 26.4; and in the Nome Census Area, 27.5. Rural
Alaska youth will grow up using computers and mobile phones, but will also need job
opportunities if they are to remain in their communities as adults.



AN ANALYSIS OF INTERNET USE IN SOUTHWEST ALASKA

1. Introduction

Alaska is the largest state in the U.S. (571,951 square miles or more than twice the size of
Texas), but with the nation’s lowest population density, of only 1.2 persons per square mile. Its
total population is about 710,000, of which 14.8 percent are Alaska Natives.' Approximately
two-thirds of the indigenous population lives in more than 200 villages, most of which are remote
settlements with fewer than 200 people. The concept of “rural” has a different connotation in
Alaska than in many other regions; some 75 percent of Alaskan communities have no road access.

Since the late 1970’s, all communities with at least 25 permanent residents have had telephone
service (primarily by satellite), but broadband connectivity remains limited to cities and to larger
towns. Extension of terrestrial broadband is challenging because of difficult terrain including
mountain ranges, remote islands, rivers and lakes, and permafrost, and the need to rely on boats,
barges and especially aircraft for equipment transport and access.

The TERRA-Southwest project is extending broadband service to 65 communities in the
Bristol Bay, Bethel and Yukon-Kuskokwim regions.” A stimulus project funded by a combination
of grants and loans from the Rural Utilities Service (RUS), TERRA-Southwest has installed a
middle-mile network using optical fiber and terrestrial microwave. Last-mile service will be
through fixed wireless or interconnection with local telephone networks

The State of Alaska, through its designee Connect Alaska, also received federal stimulus
funding from the National Telecommunications and Information Administration (NTIA) for tasks
that include support for an Alaska Broadband Task Force “to both formalize a strategic broadband
plan for the state of Alaska and coordinate broadband activities across relevant agencies and
organizations.”

Thus, a study of the impact of the TERRA project in southwest Alaska is both relevant and
timely. This first phase provides baseline data on current access to and use of ICTs and Internet
connectivity in rural Alaska, and some insights about perceived benefits and potential barriers to
adoption of broadband. It is also intended to provide guidance to the State Broadband Task Force
in determining how the extension of broadband throughout the State could contribute to
education, social services, and economic activities that would enhance Alaska’s future. Results of
the research could also be used proactively to develop strategies to encourage broadband
adoption, and to identify applications and support needed by users with limited ICT skills.

2. Previous Studies

Several recent studies have examined broadband adoption and reasons for nonadoption among
U.S. residents, with some data disaggregated by various demographic and ethnic criteria (age,
education level, urban/rural, gender, ethnicity, etc.) The Federal Communications Commission
(FCC) carried out a study in 2009 to examine broadband adoption and use; the top reason given
by non-users for not using the Internet was affordability. * The 2010 report Exploring the Digital



Nation by the National Telecommunications and Information Administration (NTIA), states that
“persons with low incomes, seniors, minorities, the less-educated, non-family households, and the
nonemployed tend to lag behind other groups in home broadband use.” It provides detailed
analysis of broadband adoption gaps: for 26 percent of non-broadband users, the main reason for
non-adoption was that home broadband Internet was too expensive. Among those who did not use
the Internet at all, price and perceived relevance were cited as key considerations. > °

While helpful in increasing our understanding of barriers to adoption among various groups
including minorities, these studies do not have samples of Alaska Natives large enough to provide
any valid findings. For example, the NTIA study states that 42.6 percent of American
Indians/Alaska Natives used broadband at home, but there is no separate breakdown for Alaska
Natives.” The FCC report also states that the sample of Alaska Natives is too small to report
results.® Within that category, it is also important to disaggregate Alaska Natives by urban and
rural, as broadband availability is very limited in rural Alaskan communities, which are primarily
inhabited by Alaska Natives. Thus, while NTIA data indicate that 70 to 76 percent of Alaskans
use broadband, this estimate is likely to be highly skewed by the urban population.’

The FCC’s recently released Eighth Broadband Progress Report estimates that 53 percent of
Alaska Natives living in “village areas” do not have access to broadband.1® Connect Alaska has
conducted some broadband usage surveys, but it does not appear that their sample is adequate to
identify usage and perceived needs of people in remote communities, particularly Alaska
Natives.'' However, the metrics used in these studies may not be relevant for small Native
communities where access may largely be at schools, libraries, community centers, or tribal/local
government offices.

3. Current Connectivity

Connection to the Internet in the region has been by satellite backhaul, with a variety of
technologies linking users to local switches and satellite terminals. Some local companies offer
DSL. WiFi connects to satellite facilities in many villages. However, the throughput ranges only
from dial-up (19.2 kbps) to 128 kbps or in some cases, 256 kbps. The limited transmission rates
plus satellite latency make Internet service very slow for users. Bethel is the only community with
cable modem service, and available packages with 2 mbps or more. Some households and
businesses have installed VSATs with download speeds ranging from 256 kbps to 1.5 mbps or
greater.

Most of the communities now have cellular service, although coverage may be limited for
people out on the land or on the water. Much of the region now has EDGE (2.5G) service, while
some areas have only 2G GSM service.



4. Analytical Framework and Research Methodology

We propose an analytical framework for broadband adoption that takes into
consideration the geographical and cultural environments in indigenous communities of rural
Alaska. Elements of the framework include:

Personal Use:
o Through smartphones or tablets, etc. that could access broadband using local WiFi
networks or 2.5G mobile networks that may be available in some communities.
Household Use:
o Members of a single household using facilities at home.
*  Community Use:
o Public use of broadband at community centers, libraries, Tribal offices, or other
publicly accessible locations.
Institutional Use:
o Use of broadband by employees or clients of organizations such as small
businesses; major regional businesses such as fisheries, aviation, and tourism;
Native corporations and nonprofit organizations; tribal councils, etc.

To gather information on these various categories of users and usage, two major forms of

data collection were adopted:

* Telephone interviews with a random sample of residential telephone subscribers in
TERRA communities;

* Telephone interviews with key informants such as Tribal leaders, managers of local
businesses, managers of Native corporations and nonprofit organizations.

The residential component of this report is based on a telephone survey of a sample of the
approximately 9,700 households in the communities to be served by of the TERRA Southwest
project. A random sample was drawn from both landline and mobile phone numbers assigned to
residents of the region; cellphone numbers were included because many residents now rely on cell
phones as their primary means of voice communications. We contracted with Marketing Systems
Group of Horsham, PA to provide two stratified random digit dial samples, one of land lines and
one of cellular lines in southwest Alaska.

Delays in obtaining funding resulted in interviewing during June and early July when some
residents were involved with commercial or subsistence fishing; as a result, the sample included
more residents with post-secondary education, and slightly more respondents from larger
communities than would be expected from a random sample. The responses were therefore
weighted to represent the demographics of the region.

We stratified the sample to ensure that there would be adequate representation of households
in small villages as well as larger towns, and of the different geographic/cultural regions in the
area. There were eight land line strata and two cell strata. Each land line stratum was defined by
the prefixes assigned to communities in the relevant geographic area. Numbers within each
stratum were selected in proportion to their share of listed telephone households from active



blocks (area code /exchange/two-digit block number with at least one residential directory
listing). The sample provider pre-screened the land lines for non-working and business numbers.
The two cell strata were defined by the 1000-series blocks associated with each of four switching
centers (the Bethel-area stratum contained only the numbers associated with the switching center
in Bethel, and the Bristol Bay stratum contained numbers associated with the two switching
centers near Dillingham and one in the Bristol Bay Borough). Numbers were selected in
proportion to the number of active cell numbers in each of the relevant 1000-series blocks.

To weight the sample across the strata, we created a preliminary weight for completed
interviews in each land line stratum to total households in that stratum, and each cell stratum to
the estimated number of household with cell phones in the cell switch area. However, because we
started with two separate stratified samples (land line and cell), the preliminary weights had to be
adjusted downward so that the two samples together were weighted to just the total households in
the area surveyed. We calculated the secondary weights (one for the entire land line sample and
one for the entire cell sample) that would be proportional to the relative numbers of completed
interviews in each sample and together would weight the total sample correctly to total
households reported in the 2010 census.

We conducted the telephone survey over six weeks from June 5 to July 17, 2012. A total of
340 interviews were completed, with screening to assure that there were no duplicate respondents
from the same household. Interviewers were trained in human subjects protection and in the
protocols of this survey over two days in late May, 2012. Calls were monitored by a supervisor to
ensure calls were made at varying times and days. Interviewers made up to 12 calls before a
number was excluded. Once an appropriate respondent was reached, the interviewer obtained
informed consent, conducted the survey and entered the data into an electronic database.

The instrument included several questions used in the U.S. Census Bureau’s Current
Population Survey (2011) in order to compare results from this study from those reported in the
NTIA’s Digital Nation reports. Some questions were also drawn from the Organization for
Economic Co-operation and Development’s (OECD) latest ICT user survey.'”

Indicators used in developing the interview protocol include:
* Availability of mobile phones
* Uses of mobile phones
* Availability of Internet at home
* Means of accessing the Internet
* Current monthly charge for Internet at home
* Use of Internet elsewhere in community
* Internet applications
* Reasons for not subscribing to Internet
* Intent to subscribe to broadband
* Intended uses of broadband
¢ Reasons may/will not subscribe to broadband
* Sources of information for community and region
* Sources of information for state and outside Alaska
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5. Demographics

Household income varies substantially throughout the region, with the highest household
income in the Bristol Bay Borough, and lowest in the Wade Hampton and Yukon-Kuskokwim
Census Areas. Commercial fishing is the major industry in the Bristol Bay Borough, while
subsistence fishing and hunting are mainstays of the local economy in most villages. With its low
cash income and relatively young population, the Wade Hampton Census Area has the lowest per
capita income ($11,269) in the state."

As reflected in the income disparities, employment opportunities vary greatly within the
region. The lowest unemployment rate (4.1 percent) is in the Bristol Bay Borough where the
primary economic activity is commercial fishing, while 21.5 percent were unemployed in the
villages in the Wade Hampton Census Area and 14.9 percent in villages in the Yukon-Koyukuk
Census area.

Table 1: Income and Household Size'

District Median Household Income Average Household Size
Bristol Bay Borough $84,000 2.56
Dillingham Census Area $60,800 3.42
Bethel Census Area $52,214 2.66
Lake and Peninsula Borough $40,909 3.30
Wade Hampton Census Area $37,955 4.28
Yukon-Koyukuk Census Area $33,712 2.61
Alaska $66,521 2.68

Table 2: Unemployment Rate: May 2012"°

Bristol Bay Borough 4.1%
Lake and Peninsula Borough 8.0
Dillingham Census Area 10.2
Bethel Census Area 15.4
Yukon-Kuskokwim Census Area 14.9
Wade Hampton Census Area 21.5
Alaska average 7.3%

In our household survey, 44 percent of the respondents were working full time (as employees
or self-employed), 23 percent were working part time or were seasonally employed, and 23
percent did not currently have paid employment. As reflected in Table 2 above, the number of
respondents who were not employed was highest in the villages.

Respondents were not asked to state how much they earn, but only about education and
employment, which we found to be highly correlated — i.e. those with college education tended to
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be employed full time; those with only high school education had higher rates of part time or
seasonal employment. Unemployment was highest among those with high school education or
less. In general, respondents with more education were more likely to be working, and to be
working more hours, than those with less education.

Table 3: Racial Identification and Additional Languages

Alaska Native 73%
Caucasian/white 23
Other 4
Speak Native language at home 56%
Speak another language at home 3

Approximately 73 percent of those interviewed identified themselves as Alaska Natives, while
23 percent stated they were white or Caucasian, and 4 percent were other racial categories.

About 56 percent of respondents spoke a Native language at home, with the highest
percentage (64 to 77 percent) in the villages. An additional 3 percent spoke another language at

home in addition to English.

Table 4: Education Levels:

Less than high school: 7 %

Completed high school 46 %
Some college (includes vocational) 26 %
4-year college degree or higher 21%

The percentage of respondents in the survey with more than high school education was
somewhat higher than the overall regional average. The highest percentage of college-educated
were in the towns, while high school completion was the most common level in villages.

As noted above, part of the explanation for higher education levels and more respondents with
jobs is likely the timing of the survey — during fishing season, where people involved in both
commercial and subsistence fishing were more likely to be away from their homes or out of cell
phone range.

6. Mobile Phones: Access and Use

Respondents were asked about cellphone ownership and use because mobile devices can be an
important means of accessing and sharing information, and smartphones may become an
increasingly important means of accessing the Internet. Cellphone penetration was very high
throughout the region, with an average of 86.7 percent of households having at least one
cellphone. Access was high in all subregions, with the highest being in interior villages (90.5
percent). Of these, a high percentage were smartphones, e.g. iPhone, Android phone, or
Blackberry.
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Just 10 percent of mobile phone users said they used the phone only for voice calls. The most
popular application after voice was texting, with 83 percent saying they use their phones to
receive or send text messages (which would not require additional bandwidth). However, half the
respondents with cellphones said they use their phones to browse the web, and more than 40
percent listed other applications, most of which would require smartphones. There was little
variation in most popular uses across the region, although respondents in Bethel and Dillingham
were more likely to use their phones for email than other respondents (48 to 54 percent). Some 30
to 35 percent of respondents in Bethel and Dillingham used them for mapping or GPS navigation.

Table S: Respondents’ Uses of Mobile Phones in Addition to Voice Calls:

Sending or receiving text messages 83%
Taking photos or videos 62
Browse the web 51
Listen to music or other audio 49
Play games 48
Access social network sites 44
Download apps 41
Share photos or videos 41
Send/receive email 37
Watch videos 22
Use maps or GPS 22

Some respondents said they were able to use their smartphones for social networking at
school, apparently by using the school’s WiFi network rather than the mobile network. Others
said that connectivity over smartphones was too slow for services such as email, Skype, GPS or
maps, and streaming audio or video, news feeds, etc. One noted that she would use many of these
services on her phone in Anchorage, but that it was “dumb” to try many of them in her
community: “Using the Internet on my mobile phone is like pulling teeth.... It just doesn’t make
sense to use it unless you want to wait two days for something to load.” Another said that he
cannot text in his home community, but does text while traveling.

The high penetration of smartphones and major uses for services other than voice and text
indicate that mobile devices are likely to be an important means of accessing broadband services
in the region. A respondent commented that cellular service seemed to be forgotten or ignored in
the broadband rollout. Another pointed out that there are dead spots within the community where
basic cell service won’t work and calls drop, noting that “people’s lives depend on being able to
‘reach out and touch’ somebody.”
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7. Access to the Internet

Internet access is already quite widespread, with a total of 59.8 percent of respondents having
Internet service at home. However, penetration was much higher in the towns (84.9 percent in
Bethel, 78.6 percent in Dillingham, and 77.6 percent in Bristol Bay Borough) than in the villages,
where less than 50 percent of households have Internet service.

Table 6: Have Internet Service at Home

Bethel 84.9%
Dillingham 78.6
Bristol Bay Borough 77.6
Villages: Dillingham, Lake and Pen Borough 47.6
Villages: Bethel/Wade Hampton/YK 43.4

Connecting to the Internet.

Generally, those who had Internet at home used whatever technology was available locally to
connect: DSL, cable modem in Bethel, and terrestrial wireless. However, satellite service (via
VSAT) was the most common means of accessing the Internet in Dillingham (42 percent) and
Bristol Bay (39 percent), and for more than 30 percent of village subscribers. The only region
with very low satellite use was Bethel (2 percent of subscribers), which has both cable and DSL
service.

Some 8.5 percent of those with Internet at home subscribe only to dial-up service, with the
highest percentage being in the Bristol Bay Borough and Bethel/Wade Hampton/YK Census
Region villages.

Table 7: Technologies Used for Internet Access

Satellite | Fixed Mobile
Cable | (VSAT) | Wireless | broadband plan
Dial- modem (smartphone or
up DSL | service USB stick)

Bethel 2% 25% 65% 2% 27% 9%
Bristol Bay
Borough 16% 34% 6% 33% 0% 6%
Dillingham 10% 17% 36% 42% 16% 16%
Villages Bethel
Wade Hampton YK | 14% 30% 7% 30% 32% 12%
Villages Dillingham
L&P 2% 23% 5% 39% 28% 2%
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Ownership of Devices:

Of those households with Internet connections, more than 80 percent have a laptop computer,
while more than 60 percent have a desktop computer, and virtually all of them are used for
Internet access. Some 60 percent also have smartphones, and more than 90 percent of those also
are connected to the Internet. Many households also own other electronic devices such as game
systems, tablets and iPods (MP3 players), and most of these are used to connect to the Internet as
well.

Table 8: Ownership of Devices among Internet Subscribers

Device Ownership Percent who use device
connect to Internet

Laptop computer 82.0 % 97.0%

Desktop computer/PC 62.6 98.4

Smartphone 59.4 95.5

Game system (Wii, Xbox, PlayStation) 58 58.0

Tablet, iPad, e-book reader 54.5 82.7

Netbook 133 98.4

Internet Access at Other Places:

At least two-thirds of respondents said that someone in their household accessed the Internet
from another location in the community. The most popular locations were the workplace and
schools. The workplace was the most common among those in Dillingham, Bethel and the Bristol
Bay Borough, while schools were most popular in the villages.

More than 40 percent said they accessed the Internet at someone else’s house. Other locations
were libraries (more than 40 percent of those in towns), while the Tribal office was a popular
access point in villages. About a quarter of household members in Bristol Bay and Dillingham
used Internet cafes or WiFi hotspots.

Of those without home Internet access, more than 60 percent had someone in the household
who accessed the Internet elsewhere in the community: most commonly at school or at work.
However, those with Internet at home also tended to go online elsewhere in the community at
work (77 percent) or at school (59 percent). Residents also tended to use libraries where they were
available, and Tribal offices in villages. Some noted that the library is closed during summer
months; schools also generally are not open.

Of those who reported Internet access at school, 80 percent said school students in their
household used the Internet at school, while 49 percent said other household members accessed
the Internet at school. In the villages, 54 percent of households had members other than students
using the school’s Internet facilities. Clearly, school access is important for many residents. Yet
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as more schools participate in “one laptop per student” programs, those without Internet access at
home will remain at a disadvantage.

Table 9: Internet Use Elsewhere in Community

Do you have Internet service

Someone in the HH accesses in your home?

the Internet at: Yes No Total
School 59% 63% 60%
Work 77% 51% 67%
Library: not at school 37% 25% 32%
Community center 11% 19% 14%
Tribal office 27% 38% 31%
Internet cafe, coffee shop, or 15% 11% 14%
Wi-Fi hot spot

8. Internet Usage
Frequency of Use:

More than two-thirds of Internet users in the TERRA region are on online every day or almost
every day.

Table 10: How often do people in your Household use the Internet?

Every day or almost every day 69%
At least once a week 14%
At least once a month 5%
Less than once a month 8%
Don’t know 3%

As might be expected, frequency of Internet usage is correlated with education: almost all (99
percent) of those with a four-year degree or higher and 79 percent of those with some college or
vocational training used the Internet every day or almost every day. Frequency of usage was
considerably lower among those with just a high school education or who had not completed high
school.
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Table 11: Frequency of Internet Use by Education Levels

Less

than High | Vocational

High | School | or some 4-year College Degree
People in HH use Internet School | / GED college or higher
Every day or almost every day 35% 61% 79% 99%
At least once a week, but not
every day 31% 18% 14% 1%
At least once a month, but not
every week 18% 8% 2% 0%
Less than once a month 16% 13% 5% 0%

100% | 100% 100% 100%
Internet Applications:

The most popular use of the Internet is for email, followed closely by general searches for
information and social networking. Online shopping is very popular (76 percent of households),
likely because choice of goods in small communities is very limited, and postal rates are
relatively inexpensive. About 62 percent said their households used the Internet for online
banking and for accessing government services. These applications are significant because
villages have no banking services, and many government forms and other information are
available online. Most communities would not have any local access to these government
services. Another important application is for education and training, with 56 percent of
households using the Internet for education-related tasks such as school projects or online classes.
Library resources are extremely limited in villages.

Table 12: Respondents Reporting Someone in their Household uses Internet for:

All Satellite Users
Email 85% 95%
Finding information such as news, weather, sports 82 91
Social networking such as Facebook, Twitter 81 94
Online shopping 76 90
Download and/or stream music or videos 65 85
Online banking or other financial services 62 74
Accessing government services, forms, information 62 88
Uploading content such as photos or videos 61 77
Education or training, school research, online class 56 68
Maps, GPS 44 65

Several respondents commented that they would like to do many of these things: such as use
Skype, play online games, or download videos, but that the current connection was too slow or
unreliable. One said that getting online real-time flight information is important, particularly since
when they get flights, there is only one per day, and they need to know whether it is on time.
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Some noted that the connection would crash repeatedly if they tried to download videos. Others
were concerned about price, discussed in more detail below.

Satellite users, who have opted to install their own broadband connections, use more of these
applications, and some much more intensively. For example, 90 percent go online for online
shopping, 88 percent to access government services or information, 68 percent for education or
training, and 62 percent to work from home. Their use may indicate how early adopters will use
and benefit from terrestrial broadband.

Internet usage is much greater among those with more education. Those with less than high
school education appear at a major disadvantage in terms of benefiting from Internet use for other
than entertainment. Only 19 percent said they used the Internet for online shopping (compared to
70 percent to 96 percent of those with more education), so that those with least income are likely
paying most by relying on local stores or occasional visits to cities by family members. Only 1
percent said they accessed government information or services online, compared with more than
80 percent of those with some college education or more. This disparity points to the need both
for community access and for digital literacy training and assistance from “infomediaries” so that
people with less education can take advantage of broadband services.

A more positive indicator is that 37 percent of households where the respondent had less than
high school education include a member who uses the Internet for education — most likely school
students. As computers and the Internet are increasingly integrated into school curricula even in
small village schools, the next generation is likely to be both computer literate and able to take
advantage of a wide range of applications.
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Table 13: Internet Applications by Education Level

Less 4-year
than High | Vocational | College
Hish School or some Degree | Total
g /GED college or
School )
higher
-Email 58% | 78% 92% 99% | 84%
-Social networking (e.g. Facebook, Twitter, etc.) 74% 74% 90% 89%, 81%
-Work from home or telecommuting 14% 21% 47% 70% 38%
-Online shopping 19% | 70% 88% 96% | 76%
-Find information (such as news, weather, and
sports information) 30% 78% 91% 99% 82%
-Download and/or stream music or videos 58% 64% 60% 76% 65%
-Internet phone calls or video conferencing, like
Skype 11% 19% 32% 50% 28%
-Accessing government services, forms, and
information 1% 47% 82% 93% 62%
-Education or training (such as research for
school or taking a class online) 37% 43% 64% 82% 56%
-Look for jobs 15% 41% 52% 51% | 44%
-Online banking or other financial services 259 50% 69% 93% 62%
-Healthcare information or appointments 15% 18% 359% 62% 329,
-Maps/GPS 14% | 29% 54% 77% | 44%
-Upload content like photos or videos 259, 58% 56% 84% 61%
-Sell goods or services online ( such as using
eBay or through a website) 11% 16% 26% 37% 22%

9. Considerations about Internet Service

Those surveyed said the most important considerations about Internet service are: reliability

of connection (90.8 percent), connection speed (89.5 percent), and price (81.7 percent). These
three factors were consistently ranked highest in all subregions. Some users also specifically

expressed concern about data usage limits, which could be considered an element of price. Two

other factors — a specific service provider and ability to get online outside your house — were

considered important by a smaller number of respondents, 57.6 percent and 41.1 percent

respectively.
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Table 14: Which of the following do you consider important about Internet service?

Reliability of Connection 90.8%
Connection Speed 89.5
Price 81.7
Service Provider 67.6
Ability to get online outside house 41.1

Several added comments about reliability and speed. One pointed out that reliability is very
important because the respondent takes online classes and does banking online. Several noted that
they would like to stream videos, access other services such as online games but speed is too
slow. “We try [to download music or video], but it never works.” “When we do stream video, it’s
really slow, always cuts on and off.”

One respondent said that Internet subscriptions cost too much while raising children, and that
“not many people in the village have Internet.” Another responded stated “it’s sometimes
impossible [to afford the Internet] unless you’re well off.” In Bethel, where higher speed service
is already available, some respondents complained about the service being expensive, and usage
caps restrictive. A Bethel resident said the family would like to use Xbox online and to stream
video, but they already go over their usage limit, with their bill routinely exceeding $300 per
month.

Price of Internet Access:

Internet users pay a wide range of charges for monthly Internet access, from less than $20 per
month (apparently for dial-up service) to more than $100 per month. One third of subscribers pay
between $50 and $80 per month. Some 30 percent of respondents with Internet service said they
paid more than $100 per month, with the highest number in Bethel (48 percent of subscribers) and
Dillingham (37.5 percent).

About 57 percent of satellite users paid between $50 and $80 per month, with an additional 21
percent paying more than $100 per month for broadband speeds of 1.6 mbps or more.

Reasons for Not Having Internet Service:
Among those who do not subscribe to the Internet at home, the most important factor listed in

all regions was cost. Additional factors cited were concerns about privacy, availability of Internet
elsewhere in the community, and reliability and availability of Internet service.
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Table 15: Reasons for not subscribing to Internet service

Cost of Internet service 66%
Concerns about privacy 52
Can use Internet elsewhere 49
Internet not reliable 42
Internet not available 42
Did not have computer 30
Computer could not support Internet access 17

Of those citing cost as a concern, the monthly charges for Internet service were by far the
most important, cited by 87 percent.

Table 16: Most important costs of Internet service among nonsubscribers

Cost of monthly Internet service 87%

Cost of installation 58

Cost of computer or other equipment 53

Privacy Concerns:

Privacy remains an important issue for ICT users in southwest Alaska. Compared to providing
personal information over the telephone, 40 percent said they were more concerned when using
the Internet, while 47 percent were equally concerned about providing personal information on
the phone or online.

10. Interest in Broadband
Intent to Subscribe at Home:

About 45 percent of respondents thought their households would sign up for broadband, while
an equal number (46 percent) said they weren’t sure, or “it depends....” There was little variation
among education levels, with 40 percent of those with high school education saying they would
subscribe, compared with 51 percent of those with college degrees. Those with post-high school
vocational training was most likely to subscribe, with 67 percent saying they thought their

household would sign up.

Among those who said “it depends,” their primary concern was price (55 percent).
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Table 17: Do you think your Household will sign up for Broadband?

Villages -
Villages - Dillingham
Bristol | Dillingham | Bethel/Wade | and Lake &
Bay City (plus | Hampton/YK | Peninsula
Bethel | Borough | Aleknagik) | Census Areas Boroughs Total
Yes 42% 42% 46% 49% 35% 45%
No 11% 4% 7% 6% 14% 8%
Don't Know/Depends 47% 46% 47% 45% 51% 46%
Of 'Don't Know/Depends':

DEPENDS ON: Cost 87% 66% 55% 36% 59% 55%

DEPENDS ON: 17% 17% 14% 7% 5% 11%
Packages/Available Services

DEPENDS ON: Connection 4% 17% 12% 2% 9%
Speed

DEPENDS ON: Service 8% 6% 1%
Provider

DEPENDS ON: Connection 9% 17% 9% 3% 2% 6%
Quality

DEPENDS ON: Whether have a 4% 14% 10% 9%
need for it

Intent to Use Broadband elsewhere in the Community:

Almost 60 percent of respondents said they thought they would use broadband somewhere
else in the community when it was available, with the highest percentage (71 percent) from the
villages in the Dillingham, Lake and Peninsula Boroughs region. This projection points to the
need for community access to broadband through schools, libraries, and/or other locations.

Table 18: When broadband is available, will you use it elsewhere in the community?

Yes 60%
No 19
Not if I have to pay 2

Issues that Impact Decision to Subscribe:

About 8 percent thought their households definitely would not sign up for broadband. Those
with less than high school education were more likely than others to say that they definitely

would not sign up for broadband.

Among those who thought their households might not or definitely would not sign up for
broadband, price was their overwhelming concern, cited by 72 percent. Only 16 percent of those
who said “no” or “it depends” did not think their households had a need for it, although this

percentage was higher in villages.
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Table 19: Reasons may/will not sign up for Broadband

Price/cannot afford it 72%
Do not have equipment 27
Do not want/see need 16
Privacy concerns 14
Do not know how to use it 11
Worried about content 11

The concerns about equipment and skills were higher in villages, with 41 percent in villages
saying that they did not have necessary equipment such as computers, and 16 percent saying they
did not know how to use the Internet. These responses point to the need for digital literacy
training, and for ongoing community access.

Broadband Applications:

Respondents were asked to identify broadband services they thought they or other household
members would likely use. The top services listed were social networking, downloading music,
downloading TV/videos/movies, and school or other education like online classes. Several of
these are similar to services that Internet users said they do already, although likely much more
slowly. However, playing online games and Internet telephony and video calling are services that
few use now.

Table 20: How Household Members may use Broadband

Social networking 63%
Downloading music 60
Downloading video/TV/movies 56
School or other education 50
Playing online games 48
Video calls or conferencing, e.g. Skype 47
Work or telecommuting 40

Education appears to influence how people may use broadband. In general, predicted usage is
higher among those with more education. While about 40 percent of those with less than high
school education said they might use broadband for entertainment, only 15 percent thought they
would use it for education. Again, these responses point to a need for community access and
training in digital literacy.
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Table 21: How Household Members may use Broadband by Education Levels

4-year

Less College

than High Vocational | Degree

High School / or some or

School GED college higher Total

-Social networking 39% 61% 73% 62% 63%
-School or other education like online
classes 15% 45% 60% 63% 50%
-Download music 39% 63% 60% 60% 60%
-Download video/TV/Movies 399, 55% 58% 64% 56%
-Play online games 30% 51% 60% 31% 48%
-Work or telecommuting 26% 31% 449, 61% 40%
-Video calls or conferencing like with
Skype 17% 43% 53% 59% 47%

11. Source of News

For comparison with NTIA studies, respondents were also asked about their sources of news.
After pretesting, the topic was divided into two questions: news about their community and
region, and news about the rest of Alaska and outside Alaska.

Personal communications and mass media remain important sources of information for
TERRA region residents. The most cited source of news about their communities and the region
was talking with friends/family/coworkers, followed by reading local newspapers/magazines, and
listening to the radio. These responses show the ongoing importance of the “moccasin telegraph”
to share local and regional information, and the role of local newspapers and community/regional
radio stations.

Most important sources for news about the rest of Alaska and Outside were TV (68 percent)
and the Internet (47 percent), followed by radio and print media. This ranking of sources more
closely mirrored national responses.

Table 22: How do you get News?

About Community About Rest of Alaska
and Region and Outside
Talking with friends/family/coworkers 61% 22%
Reading newspapers or magazines 57 29
From the radio 55 30
From TV 49 71
From the Internet 38 47
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12. Comparison with National Data
Mobile Phone Access and Use:

The following section presents some comparisons with national data, primarily from the
NTIA’s Digital Nation and from FCC reports.

Concerning mobile phones, about 87 percent of households in the TERRA region have at least
one cellphone; nationwide, 86 percent of adults have cellphones. Thus, the percentage of TERRA
region residents with mobile phones in the TERRA region is about the same as in the nation as a
whole, and higher than in rural areas nationwide. It appears that TERRA region residents are
more avid users of some applications such as text messages, accessing web pages, and
downloading applications than U.S. cellphone users in general, despite the limited mobile
bandwidth in the TERRA region. (Note that comparisons are not identical, with nationwide data
for all adults, and TERRA region data for households.)

Table 23: Cellphone Use Nationwide and in TERRA Region:

Nationwide: All adults'® TERRA Households

Percentage with a cellphone 86% 87%

Percentage of those with cellphone who:

Send or receive text messages 66 83
Send or receive pictures 52 41
Send or receive email 26 37
Send or receive Instant Messages 28 N/A
Access Web pages on the Internet 28 51
Get a map or directions to another location 27 22
Download an application to your cell phone 20 41
Download or stream music or video 17 22

Reasons do not Subscribe to Broadband:

TERRA region residents appear to be much more concerned about price of broadband than
others across the U.S. who do not subscribe to broadband. As noted above, 72 percent of TERRA
residents cited price or affordability as the main reason they may not or will not sign up for
broadband, followed by 26 percent concerned that they did not have the necessary equipment at
home, and 15 percent who did not want or see the need for broadband.

At the national level, among non-Internet users, 47.2 percent said they were not interested in

broadband, 22.3 percent did not have computers or had inadequate computers, and 18.6 percent
thought broadband would be too expensive. Among those with dial-up at home (who may be
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closer to most TERRA region respondents, 37.1 percent of rural residents thought broadband was
too expensive, while 18.8 percent were not interested.'’

Table 24: Reasons may/will not sign up for Broadband: National and TERRA Region

TERRA Region National Rural National non-Internet
Users Dial-up Users Users'®
Price/cannot afford it 72% 37.1% 18.6%
Do not have equipment 26 0.2 22.3
Do not want/see need 15 18.8 47.2
Privacy concerns 14 0.4 0.3
Do not know how to use it 10 0.4 4.3
Worried about content 10

Use of the Internet Elsewhere in the Community:

Residents in the TERRA region are more likely to use community access facilities such as
schools, libraries, and community (or tribal) centers than rural residents across the U.S.

Table 25: Use of Public Access Facilities: National Rural and TERRA Region

National Rural"’ TERRA Region
Library 34% 32%
School 22 60
Community center 13 14
Church 4 N/A
Tribal office N/A 31

13. Internet Use by Businesses and Organizations

In order to understand how businesses and organizations in the region currently use the
Internet and how broadband may impact economic activities, we interviewed approximately 25
organizations including seafood processors, small businesses, a bank, a regional air service,
tourist lodge, village Tribal councils, and Native organizations. We also reviewed transcripts of
interviews conducted by SWAMC (Southwest Alaska Municipal Council) as part of its broadband
strategy project.

We did not contact schools or health service providers, as they already receive federally

subsidized broadband. However, ISER will collect data on use of broadband services at libraries
in the TERRA region as part of its evaluation of the OWL (Online with Libraries) program.
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Tribal Councils and other Native Organizations:

Tribal councils and other Native organizations in the region are major Internet users, but point
out that there are often problems with slow speed and outages. Some have installed their own
VSAT systems. Several were concerned with reliability problems such as latency and outages
during bad weather on VSAT networks.

Several said their work depends on Internet access; one Tribal council member said they
“depend on it more and more on the Internet to carry out the duties of the Tribe.” Email is critical
to communicate with their board of directors, with villages, with consultants, etc. Online access is
also important for submitting grant proposals and filing reports on grants and other funding. It is
difficult to download documents and useful software. One said that working at the desk with
clients is difficult because of the slow upload and download of necessary forms and information.
Some said they receive numerous documents electronically, but that the people they work with in
the villages have very unreliable and slow connections and small mailboxes.

One representative said cloud-based downloads can take hours. A regional Native
organization sends their newsletter to Anchorage for printing, and said that uploading the
electronic version to send to the printer can be extremely slow. They also want to participate in
web conferences and offer online training to employees in their field offices. Some other
organizations do not allow webstreaming for training because they have bandwidth.

A Tribal Council representative said he thought the impact of broadband would depend on
how each organization decides to use it. “High speed internet could possible help improve
communication between our local office and the federal grant/funding agencies. The way we use
it now makes reporting a lot easier with the federal government in a lot of ways.... I can see
broadband might be able to improve communication between agencies that we seek money from
such as the Denali Commission, Fish and Game, CDQ programs, our regional corporation -
possibly bring in more business to our area.” However, he was concerned about skills and the
need for training: “How will I get staff up to date on the new equipment? Will they need to take a
class on how to efficiently use the Internet service or broadband?”

He also thought broadband might help improve communications between local service
organizations and the health corporation and other social services in the region. He pointed out
that their community “is in a tough spot because we're so far away from the central location where
we get our services from in the Kuskokwim/Bethel region. Even our nonprofit AVCP is out there
and we often don't know what's going on there.”

Fisheries:

Seafood processors in the Bristol Bay region hire thousands of seasonal employees to work
both on shore and in offshore fish processing vessels. One company said they employ 4000 to
5000 seasonal workers each year. Some are stand-alone seasonal operations; others have seasonal
facilities in Bristol Bay and elsewhere, with head offices typically in Washington State. Several
seafood processors have installed their own VSATSs for Internet access. Online office uses include
email, sending accounting and payroll information to head office, and interacting with customers
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and suppliers, as well as general web access. They also transmit e-ticket fishing data to the State
government. Some use cloud-based services that are difficult to reach for file backup and access
to software.

Generally, they find satellite service slow, with frequent outages, but preferable to available
terrestrial services. One operates a Virtual Private Network (VPN) through AT&T with last mile
connection from the local phone company. They all state that faster and more reliable Internet
access would save time and improve efficiency. Cell phone use for business is generally confined
to voice calls. Complaints include limited bandwidth from local mobile service providers and lack
of roaming from major operators used by headquarters staff such as AT&T and Verizon.

Some fish processors provide Internet connections for seasonal employees, ranging from an
Internet room or cafe, to widespread coverage of the premises with free WiFi, to renting modems
to employees in other locations with better service, to limited pay-for-use services. Some workers
bring smartphones and tablets that can access WiFi. Seasonal employees visit the public library
for online access, but library facilities may be limited in summer. One manager thought that
access to broadband would be a real “morale booster” for seasonal employees.

Fixed wireless that could reach offshore could be useful to seafood processors. Large
companies with operations at several locations in Alaska said that their vessels are equipped with
satellite terminals, but that marine satellite service is expensive. They noted that processing
vessels are often only one to three miles offshore, and that they would definitely use terrestrial
broadband if it were available both for business communications and for personal use by
employees living onboard for extended periods. They would also use group email to send updates
to the fleet on relocation, fishing opening and closing times, etc. One manager thought
communication to the boats could also be used for direct marketing with customers. He said now
the only way to reach the 200 fishing boats with mission-critical information is to make cell
phone calls to each one individually.

Some independent commercial fishermen use the Internet extensively; they may also have
VSATs at home for business as well as family use. One noted that the ability to access the
Internet while traveling is very important for fishing and rural jobs.

Banking:

A manager of a regional branch of a major bank said businesses in the region can be
hampered by lack of adequate Internet connections to take advantage of many of the tools of e-
banking such as remote deposit, which allows customers to scan and email checks without
mailing. Also, downloading of software can be problematic. Businesses are stuck using old-
fashioned practices, so that there are no cost savings or “lean operations.” Banks want to know
who they can help businesses, but many solutions are stymied by inadequate broadband. The bank
representative said that when working with clients in their offices, he often needs to call to
Anchorage for customer service rather than use online tools. Also, unconnected customers are
difficult and expensive to serve, requiring duplicative systems. He noted that some customers are
interested in using smartphones to make payments (m-banking); however, smartphone use is
limited because of slow mobile networks except where they can use WiFi.
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Air Services:

An air service based in Bethel uses the Internet for several purposes. The flight coordinator
said that he uses the Internet to check weather before dispatching planes using NOAA’s
Automated Surface Observing System ( ASOS, an automated weather service which gives
updates every 10 minutes), looking at web cams in communities that have it for local weather,
and following flights with Flight Fleet Asset View which allows him to follow flights online. To
serve local business in Bethel, the air service has Internet-based charter and YKHC travel
requests. Passengers can also arrange Medicaid travel online.

Tourism:

There are numerous lodges in the Bristol Bay region that cater to sports fishing guests from
outside Alaska who provide revenue for several months during the fishing season. The lodges
generally rely on websites, phone contacts and email to generate business. One lodge manager
stated that voice communication is only by cellular service from Bristol Bay Telephone that is not
very reliable. The lodge has a satellite terminal for Internet access with limited bandwidth for
email communication. They would definitely upgrade to terrestrial broadband, but he has been
told that the lodge is outside the range of planned last mile service. Improved communications
would be useful both to make sure that potential customers can reach them, and to provide more
online services for staff and guests.

Small Business:

Small businesses interviewed included legal and accounting services, an automobile repair
shop, and retail stores. The auto mechanic said the Internet helped him to repair vehicles, as he
was able to look up online service manuals and other documentation.

A local business owner said they use their satellite Internet connection for their lodge, store
and fuel store. He said few other businesses in the community use the Internet.

A staff member of a Native organization noted that they want to get into more web-based
applications designed for small and medium-sized businesses such as online QuickBooks.
However, when several people get online in their office, access is extremely slow, and there is a
great loss of productivity: “We feel we are back in the 90s. It turns a two-minute task into 20
minutes.”

Economic Development:

Representatives of Native organizations and businesses pointed out that broadband will be
important for economic development. “We are pushing for tourism in rural Alaska. Broadband is
necessary for tourism for both vendors and visitors.” One organization is trying to help local
people who want to do websites to sell fish products, arts and crafts, but “trying to develop tools
and designs for web marketing using limited bandwidth is challenging.”
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14. What Difference may Broadband make in the Region?

Since broadband is just being introduced in southwest Alaska, we can only suggest what its
future impacts may be. One indication is from respondents who stated how they may use
broadband. Personal connections and entertainment ranked highest (social networking,
downloading music and video, playing online games). However, 48 percent said they expected to
use broadband for education, 45 percent said they would use Skype or similar services for video
conferencing, and 39 percent said they would use broadband for work or telecommuting. The
interest in education and telecommuting indicate that broadband could help residents upgrade
their education and work from their homes or communities.

Another indication of potential uses of broadband is the experience from current satellite
service subscribers, who have chosen to upgrade to higher speed Internet service than is currently
available from local carriers. Some 88 percent of satellite users accessed government services
online, 87 percent accessed financial services, while 68 percent used the Internet for education,
and 62 percent for work or telecommuting. These “early adopters” of the fastest connections
available provide some indication that future broadband users will take advantage of broadband
for work, education, and public and private sector services not available in their communities.

Others thought they would benefit from online banking and reservation services.
Some thought that online shopping would allow them to buy cheaper goods than were available
locally, but that there could be a negative impact on local stores that would lose business once
people knew online ordering was cheaper and the service proved to be reliable.

Respondents from Native organizations commented that broadband could save them time in
accessing online information and software compared to time required using current Internet
services, and would be beneficial in applying for grants and filing reports with funders, and
helping Tribal members applying for jobs. Some also noted opportunities to offer training in
villages, and to help local entrepreneurs develop websites to sell crafts and other products.

The tourism industry also requires reliable communications to support their operations and
build their businesses. Fishing lodges and other wilderness tourism businesses rely on telephone
and email to respond to potential customers, and websites and travel agencies to attract business.
Similarly, businesses in hub communities use online services to attract customers and manage
their operations.

The seafood processing industry would definitely benefit from faster connectivity to run their
back office operations, such as uploading catch information, payroll and other accounting data,
and using other software for their business. They also represent a source of many new customers
in the thousands of seasonal workers they hire for up to four months who want to use the Internet
to keep in touch with family and friends and to access entertainment. Broadband wireless
connectivity to boats and processing vessels in Bristol Bay would be used both to keep crews up
to date on operations, as well as to provide personal broadband access for crews and seasonal
employees. These applications for logistics and back-office communications as well as for
personal use by employees are also likely to apply to the mining and petroleum industries.
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However, reliable communications remain necessary but not sufficient for rural economic
development. As one respondent put it: “I think right now they're a lot of other important factors
that could improve our economy ... such as access to property and making inexpensive loans
available for residents.”

15. Conclusions

Mobile Use and Demand: Mobile phone use is very widespread. Besides voice calls, the most
popular use of cellphones is for texting (which requires very little bandwidth). However, many
residents now own smartphones that provide some Internet access over 2.5 G networks or WiFi,
and are eager to get Internet access on these and other mobile devices.

Internet Use: Many Southwest Alaska residents including village residents already use the
Internet either at home or at work or school. Two-thirds of those who access the Internet are
online every day or almost every day.

Internet Applications: While applications for social networking entertainment are very popular,
the Internet is also used extensively for education (schoolwork or distance education), online
shopping, and accessing government forms and services. Respondents indicate that the
connections are too slow for some online course requirements, and that users sometimes have
difficulty downloading forms or using other online services.

Interest in Broadband: About 45 percent of residents interviewed said their households would
definitely subscribe to broadband service. Only 8 percent thought they definitely would not. The
remainder said “maybe” or “it depends....” Price was their primary concern.

Cost: Internet subscriptions can require a significant commitment of disposable income in regions
where unemployment is high and much paid work is seasonal. Among those who do not subscribe
to the Internet, the most cited reason was monthly subscription cost. Monthly cost is also the key
concern among those who are not sure or not likely to subscribe to broadband.

Community Access: Residents of towns are more likely to have Internet service at home than
those in villages, but use of the Internet outside the home is widespread, most commonly at
schools or at work, also at libraries and Tribal offices. Many of those with Internet service at
home also go online elsewhere in the community, and 60 percent think they will use broadband
outside the home. Concerns about price of monthly service also indicate that availability of
broadband at schools, libraries, or other community locations will be important to ensure access.

Digital Literacy: Some residents, particularly in villages, state that they do not have the necessary
equipment or skills to use broadband. Thus, digital literacy training and technical support will
likely be necessary if rural Alaskans, particularly those living in remote villages, are to benefit
from broadband.
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IT Employment: Concerns among both residents and organizations serving villages about need for
digital literacy training and technical support indicate that there will be a need for more technical
support workers, particularly in villages.

Productivity: Commercial businesses and nonprofit organizations all stated that broadband would
be very beneficial in improving their productivity.

Funding and Jobs: Regional nonprofit organizations and Tribal councils said that broadband
would help them to access funding and training opportunities that are otherwise not available.
Such opportunities could enable them to expand their services and hire additional employees.

Seasonal Employment: Seafood processors and tourist lodges are major employers of seasonal
workers who would use broadband to stay in touch with family and friends, and for entertainment.
Costs of access would be paid either by the employer or by individual employees.

Regional Information: Interpersonal communications (the mukluk telegraph), local papers, and
radio remain the most important sources of local and regional news.

Comparison with National Studies: While rural Alaskans are quite similar to other Americans in
their current use of the Internet and aspirations for broadband, there are some important
differences. A higher percentage intend to sign up for broadband than in other rural regions.
However, price is a more dominant concern among rural Alaskans. More rural Alaskans access
the Internet and plan to access broadband elsewhere in their community, even if they subscribe at
home.

NOTE: Part 2 of this study consists of a literature review that provides an extensive bibliography
and provides key findings from research conducted elsewhere that are relevant for Alaska.
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LITERATURE REVIEW:
BROADBAND FOR ALASKA DEVELOPMENT

At the request of members of the State Broadband Task Force, we have prepared a literature
review concerning the role and impacts of broadband in social and economic development. The
review lists references under the following headings:

* Economic Analyses and International Organization Studies
* Rural and Regional Development

* Alaska and the North

* Adoption

* Sector Studies:

o Education and Libraries

o Health Care

o E-Commerce, Rural Business and Natural Resources

o E-Government

o Public Safety and Disaster Communications

We have attempted to highlight references relevant to Alaska, with a focus on rural, remote,

and northern regions, and on sectors important to the Alaska economy. In general, references are
from the period 2005 to the present, although some earlier studies that appear highly significant
are included. Some studies listed under one heading include several topics (such as education and
healthcare as components of rural development).

It is important to note that the references listed are illustrative and not exhaustive. Many more
publications are available on each of these topics. The bibliography includes the National
Broadband Plan because it refers to many potential benefits of broadband included in the sector
analyses, but it does not include policy documents such as FCC Notices and accompanying
filings. It also does not include a complete list of State broadband plans. Links to many of these
can be found on the Alaska Broadband Task Force homepage.

References to authors in the text refer to full citations in the bibliography.
International Comparisons

International organizations such as the International Telecommunication Union (ITU) and
Organization for International Cooperation and Development (OECD) collect national data on

broadband availability and pricing (see OECD 2011). The OECD reports on its membership,
which is comprised primarily of industrialized countries, while the ITU reports on all of its more
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than 200 member states. The World Bank has also published data and case studies on information
and communication for development (IC4D) (see World Bank 2009 and 2012).

OECD data for 2011 rank the U.S. 15" in broadband subscriptions per 100 inhabitants at 27.7
percent. All northern countries except Russia rank higher: Denmark (37.9%), Norway (35.7%),
Iceland (34.6%), Sweden (32.5%), Canada (32.0%), and Finland (29.6%)." Of course, these are
national data, and do not reveal disparities within countries. However, with the exception of
Greenland, broadband access is widespread throughout these countries. Finland, which has
declared2 Internet access a human right, is extending broadband to all, including its northern
regions.

The ITU has just published The State of Broadband 2012: Achieving Digital Inclusion for All,
a report published for the UN Broadband Commission, which it cochairs with UNESCO (ITU,
2012). The report includes data on broadband penetration in all its member states, and case
studies on digital inclusion, making broadband affordable, and getting people online.

The ITU (2007) has created a Digital Opportunity Index (DOI) based on 11 information and
communication technology (ICT) indicators, grouped in 3 clusters: opportunity, infrastructure and
utilization. The Digital Opportunity Index measures these aspects, including price and
affordability of ICTs (including Internet and mobile) relative to average income. According to
this index, South Korea ranks first, and the U.S. ranks 20", Other northern countries rank higher
tha}rll the U.S.: Denmark 3rd, Iceland 4th, Sweden 9th, Finland 11th, Norway 12th, and Canada
17%.

Economic Analyses and National Studies

Numerous economic analyses have attempted to quantify the contribution of broadband to
economic growth, primarily measured by GDP. While these studies can point to potential
outcomes of broadband investment, most focus at the national level, and particularly on
industrialized economies (such as the U.S. and other OECD countries). Alaska’s economy and
remote indigenous population have more in common with some developing countries. However,
broadband investment in developing regions remains limited to date.

Researchers have taken several approaches to analyze the impact of telecommunications, and
more recently, broadband, on economic development. Macroeconomic studies have analyzed
multiyear and multi-economy data sets, typically examining communications infrastructure
investment and GDP growth or employment. Microeconomic studies at the firm level have
examined broadband impact on productivity and growth in sales or revenues. Case studies have
also examined impacts in various sectors or industries.

' OECD data for December 2011. Accessible at
http://www.oecd.org/internet/broadbandandtelecom/oecdbroadbandportal.htm

? Personal communication, Kirsti Westphalen, Consul General of Finland in Los Angeles, September
2012.
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An example of the macroeconomic analysis approach is a recent World Bank econometric
analysis of 120 countries showed that for every 10-percentage-point increase in the penetration of
broadband services, there is an increase of in 1.2 percentage point increase in per capita GDP
growth in high income economies, and 1.38 percentage increase in developing countries. (2009).

In a report for the ITU, Katz (2012) summarizes the main findings:

A review of the research on the economic impact of broadband indicates
multiple effects. First and foremost, the evidence is fairly conclusive about the
contribution of broadband to GDP growth. While the amount of this contribution
varies, the discrepancies can be related to different datasets as well as model
specifications. Secondly, broadband has been found to have an impact on the
productivity at the firm level. Evidence generated both at the micro-economic and
macro-economic level appears to confirm this effect. In addition, research has been
successful in identifying the existence of a critical mass, indicating the existence of
increasing economic returns of broadband penetration. On the other hand,
consistent with the research at the ICT level, broadband economic impact could be
mediated by a lag effect, indicating that adoption does not automatically translate
into growth but that it would require the accumulation of intangible capital,
defined as the changes in business processes and firm culture that lead to
assimilation of improved business processes.

He notes that broadband can contribute to employment growth both as a result of
infrastructure construction and spillover effects on the rest of the economy, particularly in sectors
with high transaction costs such as financial services, education, and health care. Numerous
studies have also identified consumer surplus in the form of benefits to the customer not captured
in GDP data such as transportation savings and access to entertainment and social services. These
are typically measured as the difference between what users are willing to pay for broadband and
prices of broadband services.

However, Katz also notes several caveats:

First, broadband exhibits a higher contribution to economic growth in countries
that have a higher adoption of the technology.... Second, broadband has a stronger
productivity impact in sectors with high transaction costs, such as financial
services, or high labour intensity, such as tourism and lodging. Third, in less
developed regions ... broadband enables the adoption of more efficient business
processes and leads to capital-labour substitution and, therefore loss of jobs....
Fourth, the impact of broadband on small and medium enterprises takes longer to
materialize due to the need to restructure the firms' processes and labour
organization in order to gain from adopting the technology .... Finally, the
economic impact of broadband is higher when promotion of the technology is
combined with stimulus of innovative businesses that are tied to new applications.
In other words, the impact of broadband is neither automatic nor homogeneous
across the economic system. This emphasizes the importance of implementing
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public policies not only in the areas of telecommunications regulation, but also in
education, economic development and planning, science and technology, and
others. (italics added)

This research grew out of numerous studies on the role of telecommunications in socio-
economic development beginning in the late 1970s (see Hudson 2006). In general, time-series
analyses showed that while economic development contributed to telecommunications growth
(countries with higher GDP had higher investments in telecommunications and other
infrastructure), there was a small but significant contribution of telecommunications to economic
development (investment in telecommunications led to higher GDP per capita). With the rapid
diffusion of mobile telephony in the developing world during the last decade, researchers have
attempted to quantify its impact on economic growth. A study by Waverman et al. (2005)
examined the impact of mobile phones in developing countries, and concluded that differences in
the penetration and diffusion of mobile telephony certainly appear to explain some of the
differences in growth rates between developing countries.

A review by Holt and Jamison concludes: “The lesson from the US appears to be that
broadband has a positive economic impact, but that impact cannot be analyzed with any
precision.” They note that “One of the difficulties learned from studies of the effects of ICT is
that impacts evolve....”

This conclusion is perhaps most relevant for Alaska, as is Katz’s comment that “the impact of
broadband is neither automatic nor homogeneous across the economic system.” Forecasting
overall economic impact of universal broadband in Alaska is challenging, given the structure of
the Alaska economy, with its dependence on natural resources and on public sector services.
However, research on rural development and case studies of sectors relevant to Alaska provide
insights about potential impacts. These are reviewed in the sections below.

Rural and Regional Development

Hudson (2006) states that telecommunications can contribute to socio-economic development
in general and rural development in particular, through improving:

e Efficiency

* Effectiveness

* Equity, and

* Reach.

All of these are relevant to the Alaska context. In the TERRA survey, managers of Native
organizations, rural industries such as seafood processing, and rural tourism businesses in
southwest Alaska all stated that broadband would make their work more efficient, saving them
time in applying for grants and filing online reports and business data; keeping track of
inventory, boats or aircraft; and managing their operations.

Effectiveness refers to the quality of services provided. In education, for example, online
courses and other content can improve the quality of education available in small village schools.
Remote students taking University of Alaska distance education courses say they need broadband
to participate more effectively in the online activities and interaction. Use of telemedicine
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facilities improve the quality of village health care by making it possible for physicians at
regional hospitals to diagnose and recommend treatment for village patients, and by sending
patient data and test results electronically rather than waiting for hardcopies.

Equity-related benefits in Alaska result from reducing the distance barriers between rural and
urban communities by providing access to information, entertainment, education, shopping and
other services that are not otherwise available remote communities.

Reach refers to the ability of Alaskans to extend their markets electronically to market Native
crafts, fish and other products, wilderness recreation and tourism, and other local assets.

Studies of the impact of broadband in other rural regions can provide some indications of
potential impact in Alaska. Shideler et al. (2007) found in Kentucky that broadband deployment
had a significant impact on a region’s employment growth.

Broadband infrastructure appears to reduce costs and/or increase market access,
and thus lead to job creation and growth in total employment. At the sectoral level,
broadband deployment positively impacts mining; construction; information; and
administration, support, and waste management and remediation services.
Broadband deployment does contribute to employment growth within real estate,
rental, and leasing; arts, entertainment, and recreation; and other services;
however, for these three sectors, other economic variables appear to be more
influential to job growth than the availability of broadband.... Weak evidence
suggests that broadband availability may positively impact retail trade;
professional, scientific, and technical services; and health care and social
assistance, though the impact is likely to be indirect given the supporting nature of
these industries to the economy.

A study on Broadband Internet’s Value for Rural America by the U.S. Department of
Agriculture (Stenburg et al. 2009) focuses on agriculture, but some of its findings appear relevant
for Alaska. Their analysis of farm use of broadband supports the hypothesis that people embrace
terrestrial broadband when given the option. They suggest that as farm operators “increase their
participation in e-commerce, their relationships with local suppliers are likely to weaken. Farm
operators may increasingly opt for distant suppliers to secure lower prices or better access to
niche inputs. Suppliers with an established Internet presence, including local ones, would appear
better positioned to retain customers within the local economy.” They also find that household
characteristics such as age, education, presence of children, and household income are significant
factors in adopting broadband Internet use. Generally, rural economies benefit from broadband
availability: “In comparing counties that had broadband access relatively early (by 2000) with
similarly situated counties that had little or no broadband access as of 2000, employment growth
was higher and nonfarm private earnings greater in counties with a longer history of broadband
availability.”

In reviewing research on broadband and rural development for the Alberta government, Irshad
(2009) concluded:
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* Development of a community of broadband users requires more time, support, and
investment than is usually anticipated.

* Technology training is a necessary component for adoption and deployment of broadband
in rural communities.

* The best community developments are led by the community itself — specifically those
local early adopters and champions — and not by outside enthusiasts or technologists.

* E-learning is a growing market but e-shopping, communications and entertainment are the
primary drivers of domestic broadband take-up.

A study by Kolko (2010) for the Public Policy Institute of California found that the
relationship between broadband expansion and employment growth varies across industries, and
that the positive relationship is especially large for utilities; information; finance and insurance;
professional, scientific, and technical services; management of companies and enterprises; and
administrative and business support services. He also noted that the relationship between
broadband and employment growth is also stronger in places with lower population density,
“consistent with the theory that smaller or more isolated areas may benefit more from high-speed
connections, giving businesses in these areas access to larger markets. However, even for most
high density areas, the relationship between broadband and growth remains positive on balance,
just not as large as for lower-density areas.” His conclusion appears relevant for rural Alaska:
“None of the other place characteristics—such as having a more educated workforce, having a
better climate, or being a vacation destination—affects the relationship between broadband
expansion and employment growth.”

The North

Experience from across the North, particularly from Canada, provides valuable insights for
Alaska, in terms of broadband planning for remote areas and services provided by and for
indigenous populations.

In 2011, a Canadian Arctic Communications Infrastructure Assessment (ACIA) was
completed to identify “the issues and challenges facing governments and service providers in
ensuring the Canadian Arctic is properly connected for the benefit of Arctic citizens and all
Canadians.” The realities they cite that have led to the state of Canadian Arctic infrastructure are
similar to those in Alaska:

1. The geographic facts make the entire Arctic region challenging from an economic
perspective for building, maintaining and evolving communication services that meet
users’ needs at an affordable price, without significant public investment;

2. The existing network investment models in the North are not meeting the rapid pace
of increasing change and convergence of communication services available in the
South.

3. There is currently no comprehensive strategy for connecting all Arctic communities

to the level of service required within communities or between communities. (Imaituk,
2011)

The assessment reviews existing telecommunications capacity, problems, technology options,
and requirements, primarily for government services in Arctic communities. It also includes
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maps showing which services are available in each community in the Canadian Arctic, as of
February, 2011. Among its recommendations are:

* Commit to service parity among Arctic communities, and set minimum connectivity
standards for all Arctic communities that assure service parity to southern urban centers.

* Investment strategies for Arctic communication networks must include provisions for the
increasing rate of change of technology, and the continuous introduction of new consumer
services and devices.

* Investment models should allow for, and encourage competing services in as many market
segments as possible, thereby promoting consumer and government choice, and
innovation and improved services.

This report could serve as a template for much of the material required in an Alaska
broadband plan. It is interesting to note that the unit of analysis the ACIA uses is the community
rather than the household, to achieve “parity to southern urban centers.”

There are several examples of indigenous entities providing broadband capacity and services
in Canada. Qiniq (meaning “to search”) is a network delivering broadband connectivity to 25
communities in Nunavut in the Canadian Arctic. As in most of Alaska, in Nunavut there are “no
highways, no power or phone lines, no fibre optic networks, and no microwave relays linking
communities” and the most common method of supplying communities with goods is air or barge.
The Nunavut Broadband Development Corporation (NBDC) was formed to establish Internet
services in Nunavut communities; participants included Nunavut government officials, Inuit
organizations, and private sector companies. Initial federal government funding enabled the
NBDC to produce a business case for broadband in Nunavut and to build some of the
infrastructure. Qiniq states that the cost to build the Nunavut network with satellite distribution
and local fixed wireless was $9 million. Qiniq also provides local support, with each community
having a community service provider, a local person who was trained to “install wireless
modems, handle basic troubleshooting, and involve people in the initiative.” Involving local
people was seen as one of the key factors in achieving success. (Qiniq, 2012)

Another network serving remote northern communities is K-Net (the Kuh-ke-nah Network),
an aboriginal-owned community ICT network that provides access to the Internet to Cree and
Ojibway communities in northern Ontario. These remote communities are similar in isolation (no
road access) and size (300 to 900 people) to Alaska Native villages. K-Net contracts with carriers
to provide bandwidth for communities, and helps communities to establish local ISPs. It also
contracts with health care providers to provide telehealth networks, and with the Ontario Ministry
of Education to support an online high school (Keewaytinook Internet High School -- KIHS )
through which students in remote communities can complete their GED. K-Net also provides
computer training and skills development for community members and community networking.
K-Net also manages a satellite-based network providing videoconferencing services to Native
communities in northern Ontario, northern Quebec, and northern Manitoba. K-Net
videoconferencing facilities are also used for social gatherings to link elders in remote
Northwestern Ontario villages. (See www.knet.ca and Fiser and Clement, 2009)

The Ktunaxa Nation Broadband Network is located in southeastern British Columbia, and was
originally conceived to disseminate the disappearing Ktunaxa language. It has utilized the
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FirstVoices initiative, which “is a suite of web-based tools and services designed to support
Aboriginal people engaged in language archiving, language teaching, and cultural revitalization.’
Community learning centers (CLCs) operate in Ktunaxa Nation communities resulting from a
partnership with the University of British Columbia (UBC). (Slonowski, 2008).

b

Another Native-owned communications provider is GwaiiTel, which makes high-speed
Internet service available to residents of seven communities of Haida Gwaii (Queen Charlotte
Islands). GwaiiTel was formed by the Gwaii Trust, a nonprofit organization established to
enhance environmentally sustainable social and economic benefits to Haida Gwaii/the Queen
Charlotte Islands through its perpetual trust fund. Connection to the mainland is over North
America’s longest over-water radio link for Internet transmission. GwaiiTel invested more than
81 million (Canadian) to build infrastructure connecting the islands’ communities, with funding
from the Gwaii Trust Society and a grant from grant from Industry Canada’s Broadband for Rural
and Northern Development Pilot Program (BRAND).

“K-Net, Ktunaxa, and Qiniq are powerful examples of Aboriginal organizations taking control
over the what and the how by responding to the realities of the communities, and strengthening
them in the process. K-Net started as a response to the need to maintain contact with the youth
that left the communities to further their education, Ktunaxa was born by the concern of the loss
of the traditional language, and Qiniq emerged from the vision of a practical initiative to decrease
the isolation of the communities.” (McMahon, 2011) GwaiiTel is another example of a Native
initiative to provide broadband to isolated northern Native communities.

Hudson (2011) compares telecommunications policies concerning rural and remote regions in
the U.S., Canada and Greenland. Greenland now has submarine fiber links to Europe via Iceland
and to North America via Newfoundland, and is upgrading local access, but prices remain high.
In Canada, there is a relatively small high cost fund, but nothing comparable to the U.S. E-Rate
program. In 2011, the Canadian Radio-Television and Telecommunications Commission (CRTC),
which is comparable to the FCC, stated that broadband users should be able to “stream higher-
quality audio and video and to participate in video conferencing at reasonable quality using online
services. This capability will enable users to engage in such activities as participating in distance
learning and online consultations with professionals (basic e-health).” To accommodate such
uses, the CRTC set a target for broadband access of a minimum of 5 Mbps download and 1 Mbps
upload. The CRTC noted that “while many Canadians in urban areas already have access to
broadband Internet services at or above these target speeds, such speeds are not currently
available to most Canadians in rural and remote areas.” It also stated that target speeds are to be
actual speeds delivered, not merely those advertised. It expects that “the target speeds set out
above will be available to all Canadian homes, regardless of their geographic location, through a
range of technologies” by the end of 2015. (CRTC, 2011)

Adoption

The Digital Nation series of studies by the Economics and Statistics Administration and the
National Telecommunications and Information Administration (NTIA) in the Department of
Commerce provide detailed analyses of broadband adoption in the U.S., with data disaggregated
for many variables including ethnicity, age, education, income, and urban vs. rural location.
(NTIA 2010, 2011). In 2011, about 7 out of 10 households in the U.S. were broadband
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subscribers. The analysis found a strong correlation between broadband adoption and socio-
economic factors, such as income and education, but that these differences did not explain the
entire broadband adoption gap that exists along racial, ethnic, and geographic lines. “Even after
accounting for socio-economic differences, certain minority and rural households still lag in
broadband adoption.” The most important reasons households without broadband Internet or dial-
up service gave for not subscribing were lack of need or interest (47 percent); lack of affordability
(24 percent); and inadequate computer (15 percent). Households reporting affordability as the
major barrier to adoption cited both the fixed cost of purchasing a computer and the monthly
subscription costs as important factors.

Another national study was carried out by Horrigan (2009) as part of the FCC’s research for
the National Broadband Plan. At that time, about 65 percent of Americans used high speed
Internet at home. There were three primary reasons why the 35 percent of non-adopting
Americans did not have broadband: cost, lack of digital literacy, and broadband was not
sufficiently relevant for them to purchase it. The main dividing lines were socio-economic,
particularly income and education. Horrigan also provides data on adoption among various ethnic
groups, seniors, and people with disabilities.

As noted in the introduction to our TERRA study report, these studies provide many valuable
insights, but their sample for Alaska is small, and the data on rural Alaska are too limited to be
useful.

Other research has examined various barriers to adoption. Some case studies had similar
findings on adoption to the national studies. LaRose et al. (2011) found in Kentucky: “Prior
experience with the Internet, the expected outcomes of broadband usage, direct personal
experience with broadband, and self-efficacy had direct effects on broadband intentions. Age and
income, but not education or ethnicity, also had direct impacts.” They conclude: “Public
education efforts in a community participating in the ConnectKentucky initiative had an
incremental effect on broadband adoption by positively affecting residents' perceptions of
broadband service.”

A report on broadband adoption in low income communities prepared for the FCC by the
Social Science Research Council concluded that:

* Broadband access is increasingly a requirement of socio-economic inclusion, not an
outcome of it -- and residents of low-income communities know this.

e Price is only one factor shaping the fragile equilibrium of home broadband adoption, and
price pressures go beyond the obvious challenge of high monthly fees. Hardware costs,
hidden fees, billing transparency, quality of service, and availability are major issues for
low-income communities.

e Libraries and other community organizations fill the gap between low home adoption and
high community demand, and provide a number of other critical services, such as training
and support. (Dailey et al., 2010)

Concerning communications in tribal regions, Mark Goldstein of the United States
Government Accountability Office (GAO) testified before the U.S. Senate Committee on
Commerce, Science, and Transportation that lack of telecommunications training and knowledge
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among tribal members is a barrier to improving their telecommunications. He quoted a tribal
official who stated that: “tribes without technically trained staff would be at a disadvantage in
negotiating with service providers. This official added that having tribal members trained in
telecommunications was necessary to ensure that a tribe’s planned improvements included the
equipment and technology the tribe wanted and needed.” (Goldstein, 2006)

Goldstein noted that some tribes are addressing the shortage of technically-trained tribal
members to plan and implement improvements on tribal lands through mentoring and
partnerships with educational institutions. Examples include the Yakama Nation that proposed to
connect a local university to its telecommunications system in exchange for technical training for
its staff, and The Mescalero Apache Tribe, which “improved its technical capacity by hiring
technically trained staff and pairing them with less trained staff, creating a technical mentoring
program.” (Goldstein 2006)

There have been many studies on models of community access. In developing countries, a
telecenter often provides communications facilities for those without equipment or connectivity.
Similar approaches have been used in other contexts such as “community online access centres”
in Australia, and CTCs (community technology centers) in the U.S. Such centers often also
provide training, and may include “infomediaries,” resource people who can help users to find
information as well as to use a computer. (Hudson, 2006)

Sector Studies
Education, Libraries, and Research

Alaska’s experience with using telecommunications to support rural education dates from
satellite experiments in the 1970’s, which distributed first audio and then video educational
content to village schools. In the 1980’s, the LearnAlaska project produced some educational
programs for villages, and delivered video content requested by teachers on the same transponder
at night so that they could set the school VCRs to record the materials for future use. (See ISER
2011 and Hudson and Pittman 1999.) In the 1990s, village high school students were able to take
some satellite-based telecourses delivered by regional and national educational consortia in
subjects such foreign languages and advanced mathematics and sciences that were not offered in
village schools. With the advent of the Internet, courses and research materials became available
online. Schools added computers and sought to connect them to the Worldwide Web. Local
libraries also became an important source of information from the outside world. Community
residents without computers or connectivity could use library computers to send e-mail, do
research for class projects, purchase goods available online, search for jobs, and find other
information or connect with distant family and friends.

Distance education is important for Alaska at the K-12 level to augment capacities in rural
schools, for access to post-secondary education and training in rural areas, and for continuing
education such as for health aides, teachers, and public safety officials. Many studies have
demonstrated that distance delivery can be as effective as in person instruction (see, for example,
Bernard et al, 2004 and Daniel, 2005). In higher education, the University of Alaska delivers
courses online to reach students unable to attend classes on campus, and leases broadband
capacity to link its rural campuses to the main campuses. As more universities around the world
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make courses available online, broadband will be the means by which Alaskans can take
advantage of these new resources.

Libraries are a major resource for community access to computers and the Internet across the
U.S. including in Alaska. Bertot (2009) points out that “... public libraries are in a perpetual cycle
of planning and implementing various [public access] services and resources. Either hardware
needs to be updated or replaced, or there is a software update that needs to be installed, or
libraries are looking to the next technology coming down the road. In short, the technology
planning to implementation cycle is perpetual.” Users increasingly expect “a ‘MyLibrary.com’
experience that allows for seamless integration across the library’s services but also facilitates the
use of personal technologies (e.g., iPods, MP3 players, and USB devices). Thus users expect the
library’s services to resemble those services offered by a range of information service providers.”

As noted in the TERRA survey report, both schools and libraries are important for community
access in rural Alaska. While facing needs for frequent upgrading of facilities as pointed out
above, they benefit from subsidies for connectivity from the E-Rate program, part of the FCC’s
universal service fund (USF). Typically, Alaska’s schools and libraries qualify for subsidies
ranging from 70 to 90 percent of the charges for connectivity. From 1998 through 2011, Alaska
received more than $211 million from the E-Rate program, among the top states in per capita
support in the country.’

Researchers in Alaska will also have increasing need for broadband. University researchers
rely on connectivity to access information, share computing resources, and collaborate with
colleagues around the world. The Alaska State Committee on Research (SCoR) has recently
drafted a plan for the future of science and technology in Alaska that includes education and
training for future innovators, research coordination, and improvements in telecommunications
infrastructure among its priorities (Alaska State Commission on Research, 2012).

In addition, regional and field research centers funded by the federal government such as
the Centers for Disease Control, U.S. Geological Survey, the Department of the Interior , and the
Barrow Arctic Research Center (which also has research facilities in the village of Atqasuk and
supports research in Chukotka, Russian Siberia) require broadband connectivity to transmit field
data, access remote computing facilities, and collaborate with other researchers. Also, broadband
in the form of videoconferencing can enable indigenous experts in the North to participate in
research, for example, to identify and explain artifacts held in distant museums and research
collections (Garrick, 2008).

Healthcare

Alaska has been a pioneer in rural telemedicine, dating from experiments with NASA
satellites in the 1970s. Previously, village health aides had relied on two-way radio for a daily
“radio call” with doctors at regional hospitals and to reach hospitals in an emergency. The radio
system was notoriously unreliable in much of remote Alaska, and in some cases, radios were only
in teachers’ homes and not at the clinic. The experiments on NASA satellites showed that reliable

* Derived from data available at WWwWWw.usac.org
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voice communication between health aides and doctors could improve diagnosis and treatment of
village patients, and generally resulted in fewer patient evacuations (Hudson and Parker, 1973).
These experiments were followed by installation of commercial satellite earth stations that
brought telephone service to every permanent community of at least 25 people and a dedicated
voice network linking village clinics to regional hospitals. This investment required the
collaboration of the State government, the Public Health Service, and the private sector.

The AFHCAN (Alaska Federal Health Care Access Network) was established in the 1990s to
provide greater support to village health aides by adding a terminal in each clinic with a computer
and peripheral equipment such as an electronic otoscope, EKG monitor, and digital camera. The
system was originally designed to operate over low bandwidth, but upgrades now include
videoconferencing for training and patient consultations, and current implementation of an
electronic health records (EHR) system. The increased bandwidth has been possible largely due to
FCC Universal Service Fund (USF) subsidies for rural health care, which pay the difference
between the costs of connectivity in rural areas and Anchorage. In 2011, Alaska received more
than $44.7 million, more than 53 percent of the total amount allocated by the fund.*

Today, Alaska remains a global leader in telemedicine, with 248 sites and more than 33,000
cases per year. Research by ANTHC has also documented travel savings of over $2.85 million
dollars for Medicaid from 2003 to 2009, so that for every $1 spent by Medicaid on
reimbursement, $10.54 was saved on travel costs. (Ferguson and Kokesh, 2011)

In a study of electronic health record (HER) adoption throughout the Indian Health Service,
Sequist et al. (2007) found that, of responding physicians, two-thirds felt that the HER
implementation process was positive. The majority (87%) of clinicians felt that information
technology could potentially improve quality of care in rural and underserved settings through the
use of tools such as online information sources, telemedicine programs, and electronic health
records.

However, Bahensky (2008) notes that financial barriers and a large number of health
information technology (HIT) vendors offering different solutions present significant risks to rural
health care providers. “Although evidence in the literature has demonstrated benefits of adopting
HIT such as EMRs (electronic medical records), important technical, policy, organizational, and
financial barriers still exist that prevent the implementation of these systems in rural settings” .

E-Commerce, Rural Business and Natural Resources
E-Commerce:

In its comments to NTIA in 2009, the State of Alaska pointed out how broadband could
facilitate e-commerce and other e-service applications in rural Alaska: “The availability of the
internet through broadband access offers the best method for advertising goods and services in
Alaska’s rural communities. Enterprises such as ecotourism businesses and Native handicrafts
are just two examples of how broadband can aid economic development. Internet access also
offers a means to purchase supplies and equipment which can reduce the cost of doing business.

* Derived from data available at www.usac.org
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Additionally, broadband access encourages businesses to take advantage of the full range of
internet services such as federal tax preparation and reporting, internet banking, grant and loan
applications, participation in training opportunities, networking through trade associations,
research and general communications.” (State of Alaska, 2009) A study for the USDA Alaska
Service Center added: “Broadband, in combination with renewable energy development, could
also open the door for job creation in placement of server farms and electronic document
storage.” (USDA, 2010)

It should be noted that most Alaska businesses are very small. More than 60 percent have 4 or
fewer employees, and a total of 89 percent of businesses have fewer than 20 employees.
However, half of Alaska jobs are in firms with 100 or more employees.’

A study by Connect Alaska (2011) cites examples of how Alaska businesses use technology

more intensively or differently from businesses elsewhere in the U.S. For example:

* Among Internet-connected businesses in Alaska, almost three-fourths (72% or 12,000
businesses) research or book business travel arrangements online, significantly higher than
the average among Connected Nation states/territories.

e Seven out of ten rural Alaskan businesses (70%) that use the Internet track and control
their shipments online, which is vital for remote businesses; this is significantly higher
than the average among rural businesses in Connected Nation states/territories.

* Nearly three out of five (57%) Internet-connected Alaska businesses in the High Tech
sector provide online training; this is significantly higher than the average within the High
Tech sector across Connected Nation states/territories.

Connect Alaska also found that across Alaska, 23% of businesses (approximately 5,000)

allow employees to telework. This is similar to the percent of businesses that allow teleworking in
other regions where Connected Nation operates.

However, there may be barriers to adoption of broadband by rural businesses. Pociask (2005)
finds both demand-side and supply-side barriers. Demand may be low not only because of small
populations but also where rural residents are somewhat older, less wealthy and less educated
than urban households — factors that appear to correlate with less online and broadband usage. He
also identifies supply-side reasons that may explain why some rural small businesses use
broadband services less than urban small businesses, generally where broadband prices are higher
than in urban areas. Other studies examine barriers to e-commerce adoption among small
businesses. For example, Darch (2002) found that lack of knowledge and technological skills plus
structural issues were barriers to engagement in e-commerce by small- to medium-enterprises
(SMESs) within the food industry in Australia.

Natural Resources:

Alaska’s economy is heavily dependent on natural resources. The petroleum industry has
broadband capacity linking its facilities in Prudhoe Bay with Valdez and Anchorage, and with
operations and management support elsewhere in the U.S. or overseas. Exploitation of additional
petroleum reserves around the state will require communications for operations, logistics, and

5 Alaska Department of Labor and Workforce Development, Alaska Economic Trends, vol. 32, no. 9, September
2012.
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environmental monitoring. Similarly, the mining industry will need reliable communications to
link its mine explorations and field operations with management and support in urban centers in
Alaska and elsewhere in the U.S., while fisheries companies require communications from
offshore to onshore canneries and supply bases in Alaska, and to management and support
facilities typically located in Washington State.

Broadband may also be used to deliver onsite training for employees of Alaska’s natural
resources industries. For example, Cardinali (2010) examines strategies to compete in petroleum
industry labor provisioning and skills training, with an analysis of solutions “to better produce,
assemble, distribute and share open knowledge resources across open and interoperable networks
while personalizing them for different skill gaps, personal media and location of use.”

Concerning mining, Shideler et al. (2007) found in Kentucky that broadband deployment had
a positive and significant impact on the mining industry. He considers that this result is “not
surprising, because the industry relies heavily on broadband technology for many of its
production and communication processes, including the transmission of market prices on which
production decisions are made.” However, the sample size was too small for generalization.

Much of the research on ICTs and fisheries concerns use of cellphones to enable fishermen in
developing regions to find out competitive prices for their catch, just as small farmers have been
able to get information on prices from urban markets for their crops, rather than relying on local
middlemen. (See Waverman, et al., 2005.) Availability of GPS is also useful for navigation. See,
for example, Omar (2011). Managers of commercial fishing and seafood processors interviewed
for the TERRA survey said that broadband would be useful for management and back office
support, as well as for personal use by seasonal employees. These applications would also likely
apply to other major natural resource industries such as mining, oil and gas, and forestry.

Sustainability:

Dodd (2007) states that broadband contributes to environmental sustainability on many
different levels:

It increases access to information, improves international accountability,
provides a platform for lobby groups and concerned individuals to raise awareness
and creates new markets for sustainable products. Broadband will be central to
international activity to reduce carbon emissions, manage the risk that changing
environmental conditions will bring and to the growth of the clean technology
industry. The application of broadband to these purposes is the true value of the
infrastructure. The key to ensuring a sustainable society will be dependent on ICT
developments adhering to environmental sustainability principles and committing
to a ‘life cycle’ management approach.

Saunders (2007) notes that access to satellite imaging and geo-positioning data accessible
through broadband connections can contribute to benefits including improved water management,
crop assessment, land clearing, soil erosion, salt contamination and pollution.

Broadband is also likely to be an important component of strategies to develop ecotourism
and other ecosystem services through websites and online support for reservations and logistics.
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E-Government

The terms e-government and e-governance are often used interchangeably, but e-governance
has a somewhat wider meaning. Dawes (2008) states that e-governance “comprises the use of
information and communication technologies (ICTs) to support public services, government
administration, democratic processes, and relationships among citizens, civil society, the private
sector, and the state.” She examines five interrelated objectives: a policy framework, enhanced
public services, high-quality and cost-effective government operations, citizen engagement in
democratic processes, and administrative and institutional reform. Her assessment of e-
governance in U.S. states and local governments concludes that the greatest investment and
progress have been made in enhanced public services and improved government operations.

At the state level, Thompson and Garbacz (2008) find that increasing the broadband network
significantly reduces inefficiency in state economies. At the municipal level, Schwester (2009)
states that e-government adoption is a function of financial, technical, and human resources.
Holding all other factors constant, he found that municipalities with higher operating budgets,
more full-time IT staff, and technical hardware are more likely to have a comprehensive e-
government platform.

The Scandinavian countries have perhaps the longest experience with e-government. Flak et
al. (2005) explored the factors that shape the development of municipal e-government in Norway.
Their research suggests that the dominant stakeholder in development is the bureaucratic
administration (rather than citizens or politicians). Administrators had a strong focus on internal
efficiency and cost reduction; the majority of respondents reported cost reduction as the major
driver behind e-government development. However, the researchers also identified a need for a
more citizen-centric approach emphasizing the need for improving access and service quality for
citizens.

In municipal e-government in Sweden, Grunden (2009) found that management also increased
its focus on efficiency. However, e-government demanded new competencies of both employees
and clients. She concludes that “internal and external digital divides are social consequences of
the implementation of e-services.”

Landsbergen (2010) addresses potential roles of social media in e-governance. He identifies
several mechanisms through which social media may improve governance, and postulates that
“social media increases social and digital inclusion and thereby political inclusion. It also
supports the identification of new leaders and leading organizations.” He concludes that “a better
way to think about social media is that it merely provides a small window of opportunity, which
for a short period of time, allows government to comprehensively reexamine how it does things,
and thereby, provides the opportunity to change policies and procedures in a way that improves
government.”

Public Safety and Disaster Communications

Connectivity can be vitally important for public safety and disaster communications.
Experiences with manmade and natural disasters in the U.S. ranging from terrorist attacks to
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floods, oil spills, and forest fires have demonstrated the need for telecommunications networks
that are robust and interconnected. Thus, research on broadband connectivity and public safety
primarily concerns technical issues such as interconnection of various dedicated networks and

technological innovations, primarily in wireless that could augment existing networks. See, for
example, Peha (2006) and Hallahan and Peha (2010).

An example of adaptations for disaster communications that could be useful in Alaska is dual
use of technology. “During peaceful times, dual-use technology, such as a mobile phone, operates
as an everyday personal communications device, but during an emergency it transforms into an
information sensor and disseminator. This overcomes aversion to using different communications
equipment during a crisis and eliminates the time lag caused by government agencies collecting,
processing, and distributing crisis-related data.” (Underwood, 2010)

The California Institute for Telecommunications and Information Technology (Calit2) has
developed a peer-to-peer incident notification system that allows people to collect and relay
information about events, such as wildfires and traffic accidents, to first responders and the
general public using mobile phones. “The notification system is available in California's major
cities and is based on speech recognition, allowing commuters to call in and report incidents, or
call in and listen about events that could disrupt their travel.... Conversely, the system can notify
all users of an incident via a voice call or text message.” (Underwood, 2010) The developers note
that unlike traditional disaster management systems that are inflexible and constrained by
capacity, the peer-to-peer system can scale to deliver real-time information during a disaster, as
there is no single channel of information and no single point of information control.

Conclusion

The research reviewed above indicates that it will be difficult to predict macrolevel impacts of
universal access to broadband in Alaska. However, the studies do provide insights into how
broadband may impact both the public and private sectors in the Alaska economy.

The bibliography contains many more studies that appear relevant for understanding the

potential impact of broadband in Alaska development, and strategies that may be needed to
optimize the benefits resulting from further investment in broadband infrastructure.
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