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FISCAL NOTE ANALYSIS

STATE OF ALASKA BILL NO. CSHB179(EDC)
2014 LEGISLATIVE SESSION

Analysis
This hill funds the current undiscounted portion of the broadband costs for Alaska public schools for FY15.

Beginning in FY16, the bill increases the funding by either 10% above the base amount in section 1 (a), or the amount
needed to bring the base amount up to the applicant's share for 10 megabits a second of the Internet Service.

The following assumptions are provided as the basis for the fiscal note calculation:
The FY15 base rate is estimated to be $13,788,750 using calculations provided to the Department in the spring 2013.

Starting in FY16, for all schools at 10 megabits per second, the base amount from FY15 is increased by 10%. Two-thirds of
the schools have at least 10 megabits per second, therefore the increase was determined by calculating .66 of a 10%
increase from the FY14 estimate (13,788,750 * .10 =1,378,875. * .66 = 910,057.). The FY16 rate for those schools with 10
megabits will be 14,698,807.

For all schools at less than 10 megabits, one-third of schools, EED worked with all internet services providers currently in
the schools to generate an estimate of what their pricing would be in order to increase their school clients to the 10
megabit level with dedicated bandwidth. EED added the estimates for their annual charges for increased service and
multiplied by .25, the average undiscounted portion for Alaska schools. The FY16 rate for those schools with less than 10
megabits will be 7,307,996.

The amount for FY16 was calculated as follows:
$14,698,807 = Current undiscounted portion of broadband costs for Alaska public schools
7.307.996 = Estimates of costs to bring schools under 10 Mbps to 10 Mbps
$22,006,803 = Total funds required to fully fund the undiscounted share of e-rate for FY15
Annual costs for FY17-FY20 were estimated by increasing the previous year's amount by 10%.

EED will provide grants to each eligible school district as a reimbursement for these services.

This legislation takes effect July 1, 2013.
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"... like electricity a century ago, broadband is afoundation for economic growth,
job creation, globalcompetitiveness and a better way of life. Itis enabling entire
new industries and unlocking vast new possibilitiesfor existing ones. Itis changing
how we educate children, deliver health care, manage energy, ensure public
safety, engage government and access, organize and disseminate knowledge."

Federal Communications Commission
The National Broadband Plan, Executive Summary

The specific claims, designs and estimates used in the creation and analysis of the network design in this
report are an amalgam of costs across the state and are representative of what it might take to build out

a broadband network. Further engineering studies would need to be done to determine the exact costs.



Broadband Task Force Draft Plan

PREFACE

We no longer need to debate the benefits and role that broadband plays in the economy. The use of broadband services is prevalent
in nearly all that we do from trade, commerce, education, and health care, to finance, government services, knowledge transfer,
social networking, or simply entertainment. Technology, the Internet, and connectedness are part of our daily lives. This is as true for
someone living in Seattle, Melbourne, or Stockholm as it is for someone living in Bethel, Point Hope, or Fort Yukon. Fast broadband
speeds are a necessity to conduct commerce, engage with the government, and to educate our children.

Planning for Alaska's broadband future is imperative because the state lags in adequate statewide infrastructure. In fact, a December
2012 "State Broadband Index" developed by TechNet, an advocacy group comprised of innovators and technology leaders, ranks
Alaska 49th of all 50 states in broadband adoption, network quality, and economic structure.1

A second snapshot of the nation's technological health, published in December 2012 by the Information Technology & Innovation
Foundation and called the "2012 State New Economy Index," benchmarked economic transformation in all 50 states by asking
one simple question: To what degree does the structure of state economies match the ideal structure of the New Economy?2 The
research measured five indicators: knowledge jobs, globalization, economic dynamism, the digital economy, and the capacity to
innovate. Alaska ranked 28th of all 50 states.

This plan is a blueprint toward merging the State of Alaska into the already technologically robust 21st century economy. The plan
offers creative and smart solutions to providing high-speed broadband and recognizes the state's commitment to digital learning, its
responsibility to provide educational opportunity to Alaskans, the need for enhanced telemedicine delivery, the commitment to job
creation, interest in natural resource development, and the need to provide response capabilities in the Arctic.

This plan offers 15 recommendations with funding options for achieving a new level of broadband service and concepts that should

be addressed by both the State of Alaska and private industry. In short, the plan addresses middle mile (the connections between

your broadband service provider and the Internet) and last mile infrastructure development (the broadband connection between

your home or wireless device and your broadband service provider) to:

e Encourage the development of businesses related to information technology, one of the fastest-growing segments of the U.S.
economy.

< Enable hospitals and clinics to make better use of telemedicine.

« Provide Alaskans with greater access to education through distance learning.

e Make Alaska more attractive to technology-driven businesses and corporations.

« Enhance public safety and emergency response systems.

4 AUGUST 2013



Alaska Broadband task Force

Introduction

The Federal Communications Commission (FCC) has

recognized that the transition from traditional telephony

to broadband is underway and anticipates that broadband

infrastructure will be the core delivery system for all forms of

communication by 2020. In setting the new standards for

broadband deployment and adoption throughout the country,

the FCC has established a goal for download/upload speeds.

The FCC has set the minimum performance expectation at

4 megabits per second (4 Mbps) download and 1 megabit

per second (1 Mbps) upload and expects this to increase.

The National Broadband Plan established a national goal for

100 million U.S. homes to have affordable access to actual

download speeds of at least 100 Mbps and upload speeds of

at least 50 Mbps by 2020, which is one of the key reasons why

the Task Force chose 100 Mbps both download and upload as

the goal for Alaska.3With that as the standard, the FCC says:

« Alaska ranks at the bottom in the percentage of households with access to broadband at 100 Mbps.4

= At even slower speeds of 200 Kbps, an FCC report issued in March 2011 noted that Alaska's percentage of residential broadband
connections was at 87.1 percent, which was lower than comparable percentages in 41 out of 56 states/territories/districts.5

Some 21,000 households in Alaska currently are not served by broadband, and more than half the nation's anchor institutions
(hospitals, schools, libraries, municipal or borough governments, etc.) with insufficient broadband capabilities are in Alaska.6So what
would the opportunity to access greater Internet speeds produce? Economic impact projections based on most recent demographic
and employment numbers from the 2011 Census show that a 1 percentage increase in broadband adoption could result in growing
the Alaska economy by $67.7 million. Other benefits would include:

e 1,890 obs saved or created7

e $49,184,413 in direct annual income growths

e $221,743 in average annual health care costs saved9

e $2,536,553 in average annual mileage costs savedid

e 1,256,220 in average annual hours saved1l

e $15,715,316 in annual value of hours saved2

e 3,276,906 in average annual pounds of CO2 emissions cuti3

e $19,933 in average annual value saved by carbon offsets

In a study commissioned by the Task Force, the University of Alaska, Anchorage'sinstitute of Social and Economic Research (ISER)

found that broadband infrastructure appears to reduce costs, increase market access, and lead to jobcreation and growthin total
employment.’5

AUGUST 2013 5



Broadband task force draft Plan

ISER looked at studies that examined the impact on sectors found in Alaska and said:

= Broadband can contribute to employment growth both as a result of infrastructure construction and spillover effects on the rest
of the economy, particularly in industry sectors with high transaction costs such as financial services, education, and health care.

e Broadband deployment positively impacts mining, construction, and information sectors. Some of these findings were echoed
in another study that found broadband expansion and employment growth vary across industries. The study found that the
positive relationship is especially good for: utilities, information, finance and insurance, professional/scientific/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.

According to ISER, broadband benefits can be classified in terms of:

= Efficiency: saving time in applying for grants and filing online reports and business data, keeping track of inventory, and managing
operations;

« Effectiveness: increasing 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; and,

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

Regardless of the benefits, it will be costly to build out the needed infrastructure. It is not likely that private orpublic funding
alone will provide the capital necessary to fully achieve the Task Force-defined broadband goals. At the same time, the Task Force
recognized that the introduction of public resources must not impede the further infusion of private resources, undermine past
private investment, or create unsustainable projects.

This plan is meant to establish baseline goals and recommendations including funding options that put Alaska on the road to securing
faster speeds, greater bandwidth, and encouraging broadband adoption.

6 AUGUST 201T



Alaska Broadband Task Force

The Statew ide Broadband Task Force

The Statewide Broadband Task Force was appointed by Commissioner Susan Bell in February 2011 to develop a plan that would
accelerate the deployment, availability, and adoption of affordable broadband technology throughout the state. The 22-person Task
Force was created to examine how Alaska should expand high-speed Internet to everyone across Alaska, to review the policies that
should encourage broadband development, to determine the cost of needed broadband infrastructure, and to create a blueprint for
the future.

The Task Force members, nominated by their respective organizations, understand the challenges of broadband deployment across
Alaska and have specific knowledge of communications systems, their normative uses, and the technology that supports them. Full
biographies can be found on the Task Force website at www.akbroadbandtaskforce.com.

Task Force Members/Organizations Represented

Government
Representatives

Community Anchors

& User Groups Providers & Suppliers

Stevi Morton Maureen Moore Rep. Bob Herron

Alaska State Hospital GCl Alaska House of Representatives
&Nursing Home Association Mike Todd Former Sen. Joe Paskvan

Karl Kowalski Alaska Communications Alaska State Senate

University ofAlaska Fairbanks Chris Brown Rich Gazaway

Mike Robinson AT&T Regulatory Commission of Alaska
AK Library Association Dave Goggins Brig. Gen. Mike Bridges

Mike Baker AK Telephone Association Alaska Dept, of Military and Veterans
Alaska Pacific University Affairs, Alaska Army National Guard
Bob Whicker Jim Kohler

AK Association of School Boards Alaska Dept, of Administration

Brad DeMontfort John Boucher

IBEW Local 1547 Alaska Office of

Bill Popp Management & Budget

AK Partnership for Econ. Dev. Renee Johnson

Jeff Tucker U.S. Dept, of Agriculture/

Alaska Municipal League Rural Development

Roberta Graham

Alaska Dept, of Commerce,
Community and Economic
Joseph Davis Development

Public Member-at-large

Myron Naneng
Alaska Federation of Natives
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Broadband Task force Draft Plan

Goals

The Statewide Broadband Task Force defined two key goals for
Alaska.

Goals

Make it possible for Alaskans to participate and be
competitive in the global community
by extending the full benefits of broadband technology to
every Alaskan.

By 2020, every Alaska household should have access to
100 megabits per second connectivity.

Task Force Meetings, Measures, and Consideration

The Task Force met regularly over the course of 24 months

and heard testimony from organizations, municipalities, rural
providers, community broadband administrators, educators,
funders, government agencies, regional Native corporations,

new project promoters, satellite providers, and schools/libraries.

A full list of presentations can be found on the Task Force
website as well as in Appendix C of this report.

The Task Force formed four subcommittees to collaborate and

address the following areas:

* Regional, national, and global competitiveness;

e Commerce needs and opportunities;

= Health care needs and opportunities, including economics
and services;

« Government services needs and opportunities, including
e-government and facilitation of government functions;

« Public safety needs and opportunities;

e Educational needs and opportunities from kindergarten
through post-secondary, including e-Rate funding;16

< Library needs and opportunities, including e-Rate funding;

* Broadband adoption, education, and outreach;

< Examination of solutions for infrastructure buitd and
operations, including costs, feasibility, affordability,
timetable, and funding sources;

« Current systems and infrastructure status, especially middle-
mile connectivity;

* Preparation of draft middle- and last-mile technical solutions
and recommendations;17and,

* Federal and potentially state regulatory issues, policy
research, and analysis.

In assessing the landscape for the future, the Task Force looked

at four potential routes that investors and/or governments take

in order to address this particular infrastructure outcome;

1. Directly enter the unserved regions as a service provider;

2. Enter the unserved regions as an infrastructure owner, but
contract operations with one or more service providers;

3. Stimulate investment to make the market more attractive to
private sector investment; or,

4. Enter into public-private partnerships for infrastructure and
service development.

Performance Measures that Will Define Success

Measures
Download Speeds
Upload Speeds

Latency1
Reach
Adoption/Usage19

User Cost
Reliability2
Progress

Target
100 Mbps
100 Mbps

20 milliseconds

(terrestrial within Alaska)
100 percent of homes and businesses with potential access/total market served

100 percent of homes and businesses with access connected,;
100 percent of school and adult population

Affordable at current rates or less
99.99 percent with backup systems
100 percent of Task Force recommendations enacted
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Alaska Broadband Task force
Guiding Principles

Early in its process and based on its goals, the Statewide Broadband Task Force adopted a set of principles to guide recommendations
for further action. In general, the Task Force decided that state-owned facilities would be the least desirable option because there
tends to be less innovation, more regulation (especially to enforce open access), and they may produce unintended consequences for
utilities. Other guiding principles included:

Guiding Principles

1. Fiber optic systems offer great capacity advantages at 100 Mbps and above, allowing for expansion to meet future
needs. Based on demand alone, fiber solutions become cost effective if total demand is 300 users or more. The
Task Force understands that the challenge of deploying and maintaining fiber in many parts of Alaska is difficult due
to a combination of population dispersion, terrain, ice scour, vast distances, and permitting challenges.

2. Where fiber is not economically justifiable or for communities with fewer than 300 residents, microwave is typically
the most affordable and technically achievable terrestrial alternative.

T" Satellite is a near-term solution for many communities, but will exhibit higher latency, which limits performance
capabilities. Satellite can be deployed as a middle mile solution for wireless or wire line end users. Although satellite
technologies deliver a different user experience, such solutions should be included in any final design.

4. Polar fiber projects are encouraged if project financing and deployment is a reality.2L

5. Support funding for last-mile infrastructure where federai programs are insufficient.

AUGUS | 2013 9



Broadband Task force Draft Plan

Implementation Practices

In addition to the above guiding principles, the Task Force endorsed the following implementation practices.

Implementation Practices

1 Encourage private ownership of “new” infrastructure as the preferred option in order to minimize the impact on the state budget.

2.

3

4,

10

Current providers should competitively bid on portions/segments of the network additions to offer the greatest opportunity for
each of the current telecom industry providers to leverage their business’s unique needs with those of this project, while not
precluding new entrants.

A competitive bid process must be utilized to use the network and ensure non-discriminatory access for all providers if public
ownership is pursued.

Public funding support should be considered to augment private capital.

Infrastructure projects such as roads, ports, railroads, pipelines, and mines financed through the state budget process

must include broadband build out as part of the project budget. Incent the laying of high speed fiber and utilities at the

same time these major infrastructure projects are developed, and pursue the public-private partnership model to allow
telecommunication providers to become partners in providing broadband as part of the infrastructure project.

Permitting processes and policies should be streamlined for utility development and deployment, use of public rights-of-way,
utility easements - including broadband and telecommunications - and streamline and accelerate the process to incent
major developers to invest in broadband deployment throughout Alaska.

Establish clear guidelines for public-private partnerships.

When public funds are provided to match private funds, the project owner should be obligated to fund operations and
maintenance through a viable business plan and commit to non-discriminatory access for other providers.

Whenever public funding is used to augment private investment, the private investor should have the opportunity for return
on private investment reflective of the risk but exclusive of the public investment.

For projects where broadband providers elect to bid jointly, it is expected that participating providers will share in the
Operations and Maintenance expenses and proportion the capacity relative to carrier participation, while allowing non-
discriminatory access to other providers.

Promote long-term economic and technological sustainability. (See Broadband Checklist for Funders in Appendix Ft

Itis not likely that private or public funding alone will provide the capital necessary to achieve fully the Task Force-defined

broadband goals. At the same time, the introduction of public resources must not impede the further infusion of private

resources, undermine past private investment, or create unsustainable projects. To that end, any component of public

financing should:

0 Leverage available dollars and ensure that an owner/operator has sufficient commitment to long-term sustainability by
requiring a substantial loan or other private financing accompany any grant component.

0 Demonstrate the competency, experience, and resources necessary for each applicant, as part of a competitive
application process.

0  Build on prior investments by interconnecting with existing infrastructure if possible and prohibiting duplication of existing
facilities, except as required to provide network reliability.

Fortify essential anchor tenant customers and remove barriers to entry.

Collective anchor tenant demand is necessary to spur infrastructure investment and to provide ongoing support to completed
projects. Anchor tenants ensure project sustainability by supporting return on investment and repayment of loans, while
funding ongoing operations, maintenance, and future network expansions and upgrades. The State can uniquely serve and
support anchor tenants to ensure investment in lasting infrastructure to meet current and future demands for service. In

tumn, the “support-to-anchor tenant” model ensures competitive neutrality by appropriately putting the customer, rather than
the State, in the position of determining the service provider and technology that best meet customer needs.

Facilitation examples include tax incentives for anchor tenants, using the facilities for the state’s administrative network
traffic.
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Alaska’'s Challenge:
THE NEED FOR BETTER BROADBAND

Alaska ranks near the bottom of all states within the United
States in some important broadband categories. It is among the
lowest-ranked of ail states in terms of high-speed broadband
Internet access and the percentage of households with multiple
wire line providers, according to a 2011 report by the National
Telecommunications and Information Administration (NTIA).2

There are reasons why Alaska's communications infrastructure is
still developing and has not yet reached the entire population:
1 Geography. The geographic breadth and challenging terrain
make much of the state hard to service from an economic
perspective and make building, maintaining, and providing
communication services at an affordable price for the end
user difficult.
2. The Economics of Build Out. Even with the fast-paced
change of communications technology, which brings
more efficient and cost-effective solutions overtime,
the economics of statewide broadband infrastructure

deployment remain challenging.

Alaska Broadband Task Force

3. Lack of a comprehensive strategy. To connect all
communities to the level of service required by the FCCin its
National Broadband Plan and the Task Force's stated goals,
acomprehensive engineering, financing, and deployment
plan is needed.

4. Competing demands on public resources for infrastructure
projects. Resources to provide for avariety of demands will
be stretched.

Alaska's existing middle mile infrastructure is awork in progress.
As the image below depicts, the red lines represent existing
high-speed fiber optic networks already in place. The blue

lines represent GCI's TERRA Southwest and TERRA Northwest
projects, which bring fiber/microwave infrastructure to those
areas of Alaska. The new Verizon 4G LTE network utilizes the
existing backbone infrastructure. The TERRA project was built
with the assistance of a one-time federal grant and loan funding.
Without the combination of grants and loans, the project might
very well not have been undertaken. In the absence of terrestrial
network, communities are typically served by satellite.

Alaska’s Terrestrial Middle-Mile InfrastructureZ

Broadband infrastructure cost model provided by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks. 2012
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Broadband task force Draft Plan

Detail of S.E. Alaska Middle Mile Infrastructure 201224

AT&T Alascom

The issues surrounding greater broadband deployment and
adoption are also inclusive of whether or not communities are
going to fully participate in the economy. There is a gap between
the level of service available in remote areas of Alaska and that
of urban areas, causing serious challenges to residents.

In the ISER study, communities in the GCI TERRA Southwest
service area were examined prior to the offering of faster
broadband service to determine the anticipated use of
broadband and whether better connections/faster speeds would

be adopted by households and businesses.5

ISER found that:

. Internet use is widespread in remote communities, and two-
thirds of users are online almost every day. Although many
people in the region are already "Internet-savvy," 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
among those with home subscriptions. Outside the home,
users access the Internet at work, school, libraries, and
tribal offices. About 60 percent say members of their
household access broadband elsewhere in the community,
even if they subscribe at home.

There is definitely enthusiasm about broadband - only 8
percent think their households would not subscribe, while
45 percent think their households would definitely sign up
for broadband. The remainder of those surveyed [are not
sure] are primarily concerned about overall cost, monthly
subscription rates, overages, or other charges.

Uses of broadband vary. 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 videoconferencing, and 39 percent said
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they would use broadband for work/telecommuting.The
interest in education and telecommuting indicates that
broadband could help residents upgrade their education
and allow them to work from their homes or communities.
Other services residents thought they would use include
online banking, travel reservation services, and online
shopping.

Cell phone penetration is high, with 87 percent of
households having at least one cell phone and 60 percent
of households having a smartphone. 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. Clearly there will be demand

Alaska Broadband Task Force

for mobile broadband. Finally, the ISER study found that in
many locations, more than one-third of households have a
VSAT (very small aperture terminal) satellite antenna due
to the lack of access to broadband by other means. Some
ss percent of satellite users accessed government services
online, 87 percent accessed financial services, 68 percent
used the Internet for education, and 62 percent for work or
telecommuting. These early adopters provide an indication
of future broadband use for work, education, and public
and private sector services. The ability to generate wealth,
improve education, and access services depends highly on
the Internetto deliver needed educational and medical
services which contribute to the overall sense of well-being

for residents of these communities.

Thefollowing comments, gatheredfrom rural residents, educators, and community officials,
further underscore the impacts of slow or non-existing Internet connections:

“Internet access has arguably been a challenge since the Naval Base closed in 1997... we are limited to satellite for
off- island traffic, which has a high latency and is very easy to disrupt, either through solar interference, high winds, or
the satellite provider moving the satellite in and out of range. Satellite is very expensive, leading to Adak having some

of the highest costs of service with limited speed and throughput allowances. With these limitations our community,
including the city government, must heavily restrict usage to essential traffic, which sadly does not include security
software or utilization of services such as distance-training, web conferencing solutions, and other efficiency tools now
available to broadband users."
Layton Lockett, City Manager, Adak

"High schools need to offer core classesfor AK Performance Scholarships... to tap into online classes to get students to
qgualifyfor these scholarships. Offering college/AP courses has been difficult with our limited bandwidth."”
John Conwell, Superintendent of Unalaska Schools

"We have lots ofsingle points offailure. Better redundancy and higher bandwidth would be good. With the latency, it is
hard to host a videoconference."
Jim Jones, IT Manager, UAF Bristol Bay Campus

"We use broadband in our clinics. We are moving towards using video in consults. We now have 5 Mbps via satellite
paidfor with USFfunding. It is doing what it needs, but it is behind our need curve."
Edgar Smith, Eastern Aleutians Tribes

"Since our grantfunding for our dedicated T1 expired, it is hard to run the school.”
Adelheid Herrmann, Southwest Alaska Vocational Education Center
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Economic Opportunity

Today's global economy depends on fast broadband. A World
Bank study2 concluded 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 Organization for Economic Co-operation

and Development (OECD) countries.2Z/

According to the Arctic Communications Infrastructure
Assessment (ACIA), several studies show that investments in IT
and broadband have been favorable for social development and
that countries that have invested heavily have also experienced
higher productivity. The competitiveness and productivity of
businesses can increase through more efficient production

of goods and services, logistics, and new business processes.
Broadband makes it possible to work remotely. It enhances the
ability to launch and run a business from anywhere. It means
that people are able to work where they live instead of having to
live where they work.28

In Chevak, a community of approximately 900 people located
near the Western Alaska coast, Native artisans are renowned for
their work in basketry and doll making. Now efforts are underway
to preserve traditional art skills though enabling the younger
generation to use theirtechnology skills to create websites that
highlight the older generations' artwork and make them available
to the world for purchase. The result: village e-commerce and

an income stream for Native artisans. The creative process had
Elders bringing their artwork to the public school, where Internet
designers used mobile phone/tablet cameras and mobile apps

to take pictures of the artwork. Specifically, the YouSpin app

for iPhone/iPad was used to make 360 degree product photos
that were uploaded to the Elders' e-commerce website. A good
example of this work can be seen at http://chevak.weeblv.com/.
Here Maggie Atcherian's work is shown on awebsite created

by her 12-year-old grandson. Matt. Through this effort, both
generations are involved in sustaining cultural practices and
bringing them to a global audience.

14

The collaboration between Elders and their grandchildren would
not have resulted in e-commerce without good broadband
connectivity, a key to this effort's success. Reliable connectivity
with increased bandwidth speeds allows for the inclusion of
multiple methods of payment, the use of multimedia, the
addition of their sites to established marketers such as Etsy and
Ebay, and the options of different income producing methods for
the village. As the broadband capacities become more available
and affordable, villagers in Chevak can fully participate in online
activities and e-commerce opportunities.

In other parts of Alaska, representatives from the website Etsy,
headquartered in New York, visited five Alaska communities

to research the opportunities and challenges of setting up Etsy
online shops. The Alaska Native Arts Foundation hosted three
community events to introduce and inform artists about Etsy in
Anchorage, Savoonga, and Nome where more than 20 artists
attended. The Etsy team assisted nine Alaska Native artists in
Savoonga, Nome, Anchorage, Wasilla, and Sutton to establish
online shops.

Etsy's video on Inupiat artist Sylvester Ayek helped him realize
10,830 views and earn a profit on the sale of his work. To date,
artists including Ayek have sold 16 pieces, proving that Etsy is
an e-commerce option for Alaska Native artists to market their
work. Here again, the key is Internet connectivity in the regions.
Inthe urban centers, broadband speeds are robust and facilitate
the Etsy e-commerce opportunity. In more rural areas, the

common complaint isthat the Internet is very slow.

Of course, businesses in Alaska will always have to contend
with the physical realities of their operations, but higher-quality
access to services through the Internet can have a profound
impact on a community's economic opportunities:

. Economic growth can lead to business opportunities through
joint venture, individual entrepreneurship, or public-
private partnerships. Communication technologies are a
key elementto any business, especially those involving
partnerships. Communities with poor communication links
will be at a disadvantage.

. For many communities, postal service, facsimile, and
memory sticks are still the main communication modes.

. Higher-quality access to services can positively impact
Document/data transmission since Internet service is often
inadequate and large file transfer impossible. This can slow
the speed of business, frustrate users, and cause disruption
to communication on important issues.
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* With other areas of the country and the world operating
at faster broadband speeds, communities without such
access are at a significant disadvantage.

. Internet access also offers a means to purchase supplies
and equipment, which can reduce the cost of doing
business.

In its comments to the NTIA in 2009, the State of Alaska said

broadband could facilitate e-commerce and other e-service

applications in rural Alaska:
"The availability of the Internet through broadband
access offers the best methodfor advertising goods
and services in Alaska's rural communities. Enterprises
such as ecotourism businesses and Native handicrafts
arejust 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. Additionally,
broadband access encourages businesses to take
advantage of thefull 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"2

More entrepreneurs are working from home, which typically
requires high-speed broadband. Social media is becoming
increasingly important, and broadband is necessary to support
those platforms.

State and local policymakers must take these market
conditions into consideration when establishing
telecommunications policy, funding, or incentives for the
development and deployment of broadband solutions to all of
Alaska's citizens.
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Facts About Broadband and Jobs

Greater broadband availability is in Alaskals best interest in order
to grow the tech economy aswell asto create knowledgeable
workers and future jobs statewide. Today's entrepreneurs
demand reliable, high-speed broadband in order to meet their
obligations and grow their businesses. As high-speed broadband
becomes available, statistics showthat economic activities
increase and have the potential to become a transformative
platform for innovation and growth.

According to Information & Communication Technologies, the
effects of broadband on job creation can be significant. For each
directjob created because of greater broadband technology,
between 1.4 and 3.6 indirect and induced jobs are created.®
This positive employment also includes the jobs created due to
construction of broadband infrastructure and networks.

"Direct and indirect job creation will likely be more immediate,"
the report said. "In contrast, induced and especially
transformational jobs creation (industries that locate to an
arealjobs created due to long-term employment opportunities/
outsourcing and self-employment) will take more time to appear,
although such forms of job creation might have longer-lasting
and deeper impacts."3

Other studies and reports show that growth in the private
sector among information senvices - including publishing and
telecommunications jobs - accelerated in 2011, growing 5.1
percent after growing 3.0 percent in 2010.

Yet research conducted in 2011 by Connect Alaska,2the

state of Alaska's designated entity for the US Department of

Commerce's State Broadband Initiative, found that:

e Anestimated 6,000 businesses in Alaska are without
broadband; and,

e Alaskan businesses that can access and use broadband
service report annual revenues $200,000 greater than
Alaskan businesses that cannot or do not adopt broadband.

1

"The Bureau of Labor Statistics forecasts that jobs depending
on broadband and information and communication technologies
(ICT)y—such as computer systens analysts, database
administrators and media and communications workers—uwill
grow by 25 percent from 2008-2018, 2.5 times faster than the
average across al occupations and industries."3

2

"Broadband is becoming a prerequisite to economic opportunity
for individuals, small businesses, and communities. Those
without broadband and the skillsto use broadband-enabled
technologies are becoming more isolated from the modern
American economy. This isdue in part to the rapidly changing
nature of work in the digital age. Sixty-two percent of American
workers rely on the Internet to performtheir jobs."2

3

"Anew national report shaws that US public libraries continue
to expand astechnology centers for communities, providing
esserttial resources for job-seekers and support for critical
e-government senvices. In addition, asthe demand for e-books
increases, libraries are the starting place for free downloads.

... More than 74 percent of libraries offer software and other
resources to help patrons create resumes and employment
materials, and 72 percent of libraries report that staff helped
patrons complete online job applications."H

4

"Online Marketing (online resume posting) yields an 8 percent
chance of success in uncovering the next opportunity. This rate
matches those of 2003 when this strategy was still in its infancy.
Ablended strategy of using social networks like Linkedin, Twitter,
and Facebook, helps identify referral opportunities.”%
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Alaska's Tech Community

Economist and author Richard Horida said in his recent

book that robust economies offer three key elements:

talent, technology, and tolerance.FTo illustrate the first two
propositions, the Task Force sunveyed the growing number

of Alaska's Internet entrepreneurs and found reasons to be
optimistic. In Anchorage and Fairbanks alone, there isagrowing
community of entrepreneurs in the tech sector, including:3

Splatapult Game Studio, Anchorage, develops unigue,
creative, fun, and successful mobile games ranking in the
top ten in Apple's App Store, with one game selling nearly 2
million copies. Splatapult has five games in development,
including one that is ready for immediate release, targeted
at 38 million gamers in North America, Europe, and Asia.

Rogers Software, Fairbanks, Rogers Software Development
Inc. (R is afull-spectrum software development company
offering consulting and "hands on" services in all areas of
applications development: requirements gathering, project
planning and management, development, quality assurance,
training, installations, and support. Rogers develops

and supports SuperSalon, the world leader in point-of-

sale software for the salon/personal services industry.
SuperSalon is licensed in over 11,000 locations.

Simply Social, Anchorage, develops new software that helps
businesses more easily use social media sites like Facebook,
Twitter, and YouTube for marketing. The software could also
help political candidates and elected officials reach voters
and constituents. (The company's tools helped Rep. Ma
Costello garner support for House Bill 252 in 2012 to exempt
start-up technology firms from state corporate income taxes
until acompany's assets reach a certain level.)

Design-PT, Anchorage, is afull service, Alaskan-owned
service provider dedicated to supporting health care and
human service organizations throughout Alaska. For nearly
10years, DPT has provided highly skilled, specially trained
IT support staff and specialized services, with afocus on
simplifying ITfor clients.
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Sequestered Solutions, Anchorage, provides information
technology expertise to select clients on alocal, national,
and international level. Because half of the company's
clients are government-based, it excels in providing
complete security at low costs. Senvices include; security
analysis, virtual system design and conversion, system
certification, and accreditation.

Mind Matters, Anchorage, wes first conceived by Lyn
Freeman in 1992 to offer evidence-based training and
dasses on mind-body interventions, complementary and
alternative medicine, and integrative health care. Early
customers included the University of Alaska Anchorage,
Alaska Regional Hospital, Providence Hospital, and
individual chronic disease patients. Freeman was awarded
a National Cancer Institute grant in 2004 and subsequently
created the BENMSION Behavioral Medicine Intervention.

PangoMedia, Anchorage, was founded in 1997 as

an Alaskan IT consulting firm that provides software
engineering, document management, business intelligence,
and staffing solutions for its clients. Its customers include
federal, state, and local governments, Alaska Native
corporations, and private sector companies in the oil and
ges, telecommunications, and medical fields. In 2010,
PangoMedia was a runner-up for the coveted Anchorage
Chamber of Commerce "Best Business' Gald Pan award
based on its commitment to its community, employees, and
clierts.

GearSpoke, Anchorage, is awebsite offering aforum for
people in Anchorage to rent outdoor gear from neighbors
on the cheap (peer-to-peer rentals). Listings include tents,
outdoor grills, kayaks, fishing equipment, and sds. FHnancial
transactions are completely secure through PayPd.

Tenant Watch, Anchorage and Fairbanks, is a Consumer
Reporting Agency that has been providing fraud prevention
and risk reduction tools for property managers since 194
Tenant Watch provides aservice to screen potential renters,
helping landlords with only afew units to multi-property
management companies. The growing service inspects
credit reports, eviction history, and other court documents
including sex offender lists. The resulting report has atypical
turnaround time of within 15to 30 minutes of receiving a
renter's application.

1/
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The Transformation of Education

Online curriculum, mobile technologies, open online courses
(MOQCs), videoconferencing, and improvements in distance
education not only change the way education is delivered but
transform how students learn at all levels—K-12, post-secondary,
vocational training, and continuing education. Alaska's ability to
take advantage of these new educational opportunities depends
on the availability of affordable and reliable broadband.

The availability and quality of online curriculum continues to
improve but continually demands higher bandwidth for video
and continuous data transmittal. Access to adequate bandwidth
translates directly to better opportunity and improved chances
of higher student achievement. These levels of bandwidth are
limited by cost and delivery options. Satellite delivery of faster
speeds and more bandwidth is currently cost prohibitive unless
schoal budgets are supplemented or re-prioritized. Satellite
broadband to remote areas and the latency accompanying it are
complicated by complex educational applications that require
continuous data transmittal over the Internet.

In 2013, Gov. Sean Pamell led adigital learning effort when

he recommended increased funding for the Department of
Education and Early Childhood Development to expand a one-to-
one learning scenario for every one of the 129,000 K-12 students
and 83,000 teachers in Alaska by the end of 2017. If funded,

the program would be administered by the Alaska Schod Board
Association's Consortium for Digital Learning (CDL) and would be
phased in over a period of four years in cohorts of approximately
25,000 students and teachers per year. The CDLhas been a
catalyst for the Alaska Digital Initiative, which is dedicated to
providing teachers and students adigital platform for learning,
support for implementing digital and distance programs through
ADs "iTunes U' and the state's "Digital Sandbox' prograns,

and creating digital workshops throughout rural Alaska to help
communities better understand the digital economy.

The initiative remains an important tool for delivering distance
education throughout Alaska's schoals.

Legislation to support broadband in public libraries and to
promote broadband access for schools was also introduced in
2013. Currently, schools that cannot afford enough broadband
or do not have available broadband have to maeke decisions to
limit what kinds of educational content can be downloaded and
who can access this information.
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The mandated online testing capability is coming for every schoal in Alaska in the very near future, and high-speed broadband is a

particular challenge. A recommendation in June 2012 by the Smarter Balanced Assessment Consortium suggested a minimum of 5 -
10 Kbps per student for online assessments in 2014-15.3This would mean 1 Mops per every 100 students for testing. Many schools
in Alaska currently would be severely limited in access for regular instruction during testing windows with this requirement.
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Mobile technology is helping many schoodls improve student
achievement. Inan iPad project across nine Alaskan school
districts, students are showing improvement in reading literacy
and comprehension through an online differentiated reading
program.ZDSchoals that did not have adequate bandwidth had
scheduling issues when accessing the program, while schools
with adequate bandwidth had no such problems and could use
the software anytime without fear of taxing their bandwidth.
While almost all students showed increased achievement,
students who had the ability to access the program online at
home showed significantly more improvement over those who
did not access the program at home.4L

There are currently more than 120 schoals in Alaska with high
technology-use learning environments through one-to-one
programs associated with the Association of Alaska Schodl
Board's Consortium for Digital Learning (CDL). In these schodls,
students and teachers have a dedicated digital device (laptop or
iPad) throughout the year. These devices are used in the regular
curriculum to expand acoess to resources, engage students
through persondlized learning, and allow access to curriculum
in online programs. About 12 percent of all Alaska students
participate in such a program, with more students coming in
every yesr.

Videoconferencing hes become a mainstream method of
delivering instruction throughout Alaska. For exanple, the Lower
Kuskokwim Schoadl District (LKD) maximizes its use of highly
qualified teachers by using videoconferencing to deliver core
instruction between remote schodls in its district. LKSDaso
uses videoconferencing to provide language immersion dasses
in Yuplk, the aboriginal language of the area. The Kodiak Island
Borough Schodl District delivers music and math instruction
through videoconferencing to its rural schoals from the City

of Kodiak Schodls. In Southeast Alaska, the Chatham School
District has synchronized schedules between all of its island
schools sothat all students may participate in dasses through
videoconferencing.

More than 10,000 students are served through out-of-district
correspondence schools operated by other Alaska school
districts. These prograns offer educational opportunities to
students with individualized needs and desires that can't be
met in regular schodl. The parents of these children may have
specific curricular wishes, different strategies to meet specia
needs, or special drcumstances. Many correspondence schools
depend on distance delivery of curriculum and strong online
communication between parents and teachers. Limitations in

20

bandwidth at schodl and at home can limit curricular options
just asit can in traditional brick and mortar schools.

In post-secondary education, both the University of Alaska and
Aaska Padific University offer distance learning courses and
progras. The University of Alaska, which serves 17 campuses
throughout Alaska, is highly dependent on broadband services
to provide world-class education and conduct nationally and
internationally renowned research. The university hes seen

an eight-fold increase in its research and education network
demand since 2007, growing from 155 Mb to 1.24 Gb in 2012.
Bandwidth demands to rural campuses have increased from
256 Kb in 2007 to 5 Mb in 2012, a nineteen-fold increase. It

is anticipated that the demand for high quality, high-speed
videoconferencing, e-learning, and resource access will

only continue to grow asthe university competes to deliver
excellence in its educational programs.

Alaska is already experiencing the benefits of Internet usage in
the education systenms with e-learning. E-learning is planned
learning that predominantly occurs in situations where astudent
is not required to be in a pre-determined location.

E-Learning courses require communication through instructional
technologies. The courses are delivered in many forms, including
videoconference, audio conference, tele-courses, satellite
telecasts, and courses available via the Internet.

In 2012, about one in three University of Alaska students took an
e-learning course, compared with one of four in 2006. University
data shows that students who take at least one e-learning course
are more likely to graduate with any degree or certificate than
students who take no e-learning courses.

Soe of the outstanding statistics that have been compiled are:

»  The number of e-learning courses at University of Alaska
rose by 15 percent in the past 5 years, from 2,747 in 2008to
3,166 in 2012,

* In2012,19,022 University of Alaska students participated
in one or more e-learning courses, 28 percent more than in
2008 (14,868); and,

»  The number of graduate students taking e-learning courses
has more than doubled since 2008.
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Libraries in the Digital Age

Libraries in Alaska play avital role asthe only anchor institutions
in some communities. Public libraries are often the only provider
of free Internet access in acommunity. According to arecent
study, 41 percent of urban areas and 70 percent of rural areas in
the US are dependent on such access. £

Likewise, the advent of the Internet and digital media have
not diminished the relevancy of libraries, but rather just the
opposite. Public libraries have seen an increase in traditional
activities such as borrowing books while at the same time
becoming hubs for awide range of online activities. Recert
changes in the publishing industry have led to a dramatic shift
in library collections toward the use of e-books and digital
subscriptions that require online access to read or download.

Yet, public libraries in Alaska struggle to meet the expectations
of their patrons for adequate and reliable connectivity. For many
Alaskans, especially those in rural areas, the library istheir only
way to accessthe Internet. While most libraries in Alaska have
some level of connectivity, it is often expensive and of low speed
and high latency, making simple activities such as uploading
aresume painfully slow, and high bandwidth activities, such as
distance learning, often impossible.

Public Libraries in the OWL Project

Gutfof

A'ask&

Of the 98 Alaska public libraries in Alaska, 69 have moved away
from dial-up speeds through assistance from the Alaska OWL
Broadband Technology Opportunities Project. Of those with the
improved bandwidth, 41 are in off-road communities where the
majority (66 percent) depend on satellite for bandwidth delivery.
http://librarv.alaska.aov/idev/iowl.html
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Aaska public libraries lag behind the national average interms of
connectivity, with 55 percent of libraries connecting at less than
1.6 Mbps, versus only 23 percent nationally. Only 38 percent

of Alaska libraries reported that their Internet connectivity was
adequate, versus 58 percent nationally.ZB

The Alaska OWL Project is a grant-funded initiative
designed to increase the technology capabilities and
connectivity of public libraries throughout Alaska. Its mission
is to provide all Alaskans with the benefits and opportunities
that come with high-speed Internet, including e-government
services, distance education opportunities, and increased
access to professional development.

Libraries not only provide connectivity, they provide learning
opportunities for digital literacy and other technical skills that
are crucial to broadband adoption. Approximately 80 percent
of the public libraries in Alaska offer information technology
training to patrons. In addition, libraries often provide
community meeting rooms that are connected to the Internet
for collaborative work, learning, and entertainment.4Through
the OWL project, most public libraries also provide Alaskans
access to avideoconference network.

As broadband becomes a part of the basic infrastructure of
modern life, it is crucial that Alaska's libraries have accessto
affordable and high-speed Internet connections. Libraries are
key institutions in the efforts to erase the digital divide and
ensure that all Alaskans experience the benefits of broadband
connectivity.
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Health Care and Telemedicine

The expansion of robust, high-speed,
broadband services throughout Alaska
creates the foundational infrastructure
that enables health care providers

to improve the health of Alaskans
regardess of where they live. High
performing health care services such
as electronic medical or health records
(BEMREHR), telemedicine, digital x-rays, remote diagnasis,
electronic secure health information exchange, remote consults,
aswell as delivery of specific physician-to-patient care services
are made possible, without distance limitations, by broadband
Senices.

Healthy
ALASKA

Telemedicine refers specifically to the delivery of medical care at
adistance using information technology. The health of patients
can be monitored remotely, and interventions can occur more
rapidly. Broadband technology hes enabled telemedicine to
improve the quality of care, reduce costs, reduce time and
travel, and make specialists more accessible to patients.

The $787 hillion American Recovery and Reinvestment Act
signed by President Cbama in 2009 included approximately

$1.2 hillion in electronic medical records (BVR) stimulus,

which provided for electronic medical records implementation.
Haspitals and health organizations are working to complete the
movement to BVR integration because they believe it will
improve patient care and provide long-term savings inthe health
field. The electronic medical records stimulus also provided
incentives to help physicians convert to paperless medical
records.

By storing health information electronically through
computerized medical records, health care providers are able to
track patient problems more accurately and efficiently, ensuring
more timely and improved patient treatment. Heightened
efficiency through electronic medical records storage fosters
amore effective medical practice. Having instant access to
electronic health records allows providers to chart information
during their patient encounters as opposed to several hours
later. Intheory, this enhances accuracy of the patient's health
record. Proponents of BVREHRS also argue that digital medical
record storage helps prevent filing and treatment errors.
Efficiencies by doctors and insurance companies eventually lead

to patients saving noney, too.
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For decades, telemedicine has offered the promise of technology
to change the way health care is delivered. Health care delivery
organizations including hospitals, dlinics and physicians, aswell
as health care payers and government, face a set of challenges,
including the rapidly growing cost of health care, inconsistent
quality, and unequal distribution and accessihility.

Benefits that telemedicine can offer include:

e Specialist and consult senvices,

»  Renote monitoring of patients' health, enabling frequent or
more rapid interventions;

*  Renmote diagnosis and care, avoiding or delaying costly
patient transportation from rural locations to urban medical
centers, hospitals, nursing homes, or physician offices;

»  Efficient use of providers' time;

Reduction in travel costs for patients and their families; and,

Equitable distribution of health senvices, especially between

urban and rural areas, reducing the social inequality caused

by geography.

Avariety of telemedicine applications and services are in
productive use throughout Alaska at varying degrees of maturity
and levels of success. Alaska currently has four health care
systerrs with telemedicine services:

» The Indian Health Service;

e \Veterans Affairs;

»  Aaska Psychiatric Institute; and,

»  Providence Health and Services;

These organizations provide a range of senvices: telemedicine
deployed at subspecialty clinics in rural communities, patient in-
home monitoring, emergent acute psychiatric evaluation to
some underserved communities, inpatient services for remote
monitoring of intensive care patients, and real-time evaluation
of patients presenting stroke conditions, suicide prevention,
emergency care, and elQU services.

While telemedicine is viewed as a potential opportunity to
alleviate some of the challenges within health care delivery
systerrs, the fundamental mechanism underlying the delivery of
telemedicine is high-speed, reliable broadband services.
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Blectronic health records and health information exchange are
still in their infancy in Alaska, but studies across the country
are showing cost savings benefits and improved patient safety
through more timely acoess to health data and reduction in
unnecessary health procedures. Patients who have access to
their own medical record via an electronic connection have
helped to improve medical record accuracy and have shown
improvements in health and welfare.%

The Public Safety Network

Congress passed the Middle (ass Tax Relief & Job Creation Act
in 2012 creating a new Nationwide Public Safety Broadband
Network (NPSBN). The legislation, Public Law 112-96, allocates
the 700 MHz D Block spectrum to public safety, provides $7
billion federal funding for the network, and establishes a
nationwide governance structure, the Frst Responder Network
Authority, referred to as FrstNet.

Public safety and first responder agencies in Alaska, including law
enforcement, Department of Corrections, Village Public Safety
Officers, fire, emergency medical senvices, hazardous materials
response, 911 dispatch centers, and emergency management,
will begin planning for Alaskals public safety broadband network
with the underlying understanding that there is a strong need
for amodern, fast, robust, communications delivery network.
The exchange of information between those in need and those
able to provide service will be enhanced by the application of
broadband services.

While the State of Alaska currently maintains a public safety two-
way radio system called the Alaska Land Mobile Radio (ALMR)
network4balong the major state highways, there are still large
aress of the state that do not have even rudimentary 911 call-
taking and dispatch services. Public safety and first responders
use ALIVR systerrs because they provide a private dedicated
wireless communications capability in mobile environments. The
use of other systens such as cellular and the public telephone
does not provide, by law; the priority and security required by
first responders in public safety roles.4/
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Operating the ALMR system on the existing State of Alaska
Telecommunications Systens (SATS microwave backbone also
provides a stand-alone communication system unencumbered
by commercial traffic. Long-term development and expansion
of the SATSrequires examining the incorporation of fiber

optic connectivity where appropriate, especially asthe private
telecommunications industry continues to expand its fiber optic
footprint.

When FirstNet comes online it will have the potential to enhance
and expand the State's ALIVR system with a vast range of
broadband public safety applications that can potentially aid all
state public safety organizations in providing faster, and in many
cases more cost-effective, emergency senvices.

Some of the services enabled by broadband include:

»  Renote video display that allows scenes from rural
emergency situations such as floods, earthquakes, and
fires to be sent back to an emergency operations center
to evaluate the soope and breadth of a disaster. For fire
departments, it may include mapping of an area, pre-plans
of abuilding, or real-time video of alarge incident;

»  Data management allows organizations to access data
management systerrs in order to meet the reporting
requirements that agencies may have. For exanple, both
fire and BIVIS agencies have data reporting requirements to
the State that are submitted electronically,

»  Emergency scenario modeling software allows responders
to predict evacuation areas and distances;

e Crime Scere Investigation allows local law enforcement
officers to take crime scene videos and photos and transmit
them to a crime lab; and,

»  Computer-aided dispatch means responders can aocess
computer-aided dispatch centers and record management
systers.
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Broadband and the Arctic

Fromanational and Pan-Arctic perspective, cyber-infrastructure
will become an imperative as shipping regimes, national security,
investments, and tourism increase. Already the United States is
asignatory to the Arctic Council's Search and Rescue agreement
that calls for each of the eight Arctic nations to be prepared to
assist in emergency rescue operations, whether related to oll

spill response or rescue of ships and passengers at sea

"Broadband communications and connections to the Internet
remain a challenge in large areas of the Arctic, thus placing

limits on movements of and access to data and information, and
education and outreach opportunities for northern residents,”
according to the Arctic Research Plan, 2013-2017, published
recently by the Executive Office of the President's

National Science and Technology Council.8"As data on the Arctic
environmental systerms has become voluminous, the need for
more sophisticated hardware, software, standards, and sharing
agreements has increased.”

Asthe number of vessels, shipping, research, and cruise ships
transiting the Northern Sea Route and the Northwest Passage
continues to increase, 30 does the demand for increased
communications capahilities in the region. The Arctic will
eventually become amajor transportation route.

There are two major fiber cable projects proposed to be built
between Asia and Europe that could have passible opportunities
for Arctic regions. Arctic Fbre LLChas proposed afiber line
linking Tokyo and London through the Bering Strait and the
Northwest Passage.®lts Alaska-based partner, Quintillion
Networks, proposes to construct five spur lines to Nome,
Kotzebue, Wainwright, Barrow, and Prudhoe Bay south to
Fairbanks. Polarnet, a Russian project, proposes the Russian
Oyptical Transarctic Cable System (ROTACS) on an alternate
route from London to Beijing and Tokyo through Russian Arctic
waters.DAdditionally, there is a proposed terrestrial link from
Prudhoe Bay to the Chukchi Sea utilizing the Arctic National
Broadband Network that wes partially funded in Fy12 with $4
million from the State of Alaska.

Projected Arctic Ice Extent & Sea Routes

2004,ACIA/ Map ©Clifford Grabhom
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Alaska’s Broadband Infrastructure

According to mapping conducted by the Scenario Networks for Alaska and Arctic Planning (SNAP) at the University of Alaska,
Fairbanks, communities within Alaska that do not have access to the terrestrial high-speed fiber backbone are numerous. The
locations of these places are represented by the white drdes on the map below.5L

Places Without High-Speed Broadband, 2012

Broadband infrastructure cost model provided by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks. 2012

The SNAP mapping scenario allows a user to rall over each of these map locations and access information related to that location's
demographics and businesses.2Population figures, occupied housing, and the number of businesses are identified in each location
by the Alaska Business Survey. The occupied housing is added to the number of businesses to estimate the number of broadband

users. Some places are highly unlikely to have high-speed fiber and will most likely only have broadband access via satellite service.

These are the communities most difficult to access and includes the villages found on the Saint Lawrence Island, the Pribilof Islands,
and furthest west in the Aleutian Islands.
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Terrestrial Options to Connect Alaska Communities

S\AP designed its broadband mapping model to connect rural locations to
the existing fiber backbone. The white lines below represent the proposed
network that would link the communities and villages currently without high-
speed fiber. These white lines were then used to calculate the linear distance
of each connection in the existing network. The linear distance is one of the
variables used to estimate costs of service, along with the number of users at
each location.

The cost computation was based on the number of users and the connection
distance. The cost model includes providing high-speed broadband using
micronave and fiber optic facilities at the 100 Mbps speed recommended by
the Task Force.

When there were fewer than 300 users on the entire proposed network,
microwave was the most viable economic option. But when there were
greater than 300 users, fiber optic cable became aviable option to support a
larger number of users. For this reason, fiber is the technology of choice for
the majority of the proposed networks. Costswere estimated on the per mile
cost incurred by providers to deliver the service multiplied by the number of
miles from the mainline fiber to the community. Costs for specific projects
will vary based on factors like location, geography, logistics, permitting
requirements, and land availahility.

No. of
Downstream
Users

15
30
45
60
75
90
105
120
225
240
255
270
300
500

MW
Cost/Mile

$26,000
$28,400
$29,600
$30,800
$32,000
$33,200
$59,200
$61,600
$96,000
$97,200
$98,400
$99,600

Fiber Optic
Cost/Mile

$120,000
$120,000
$120,000
$120,000
$120,000
$120,000
$120,000
$120,000

Potential Routes to Connect Rural Communities with 100 Mbps Broadband

Broadband infrastructure cost model provided by the Scenarios Network
for Alaska and Arctic Planning, University of Alaska, Fairbanks. 2012
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The Satellite Option
For purposes of the Task Force analysis, fiber and microwave are the "terrestrial” broadband options. The other broadband option,

satellite, was considered separately because so much of the state is off the road system and hard/expensive to reach with terrestrial
fiber/microwave options.

In assessing satellite options, the Task Force examined next generation geostationary satellite construction currently being planned
by Viasat and Spacenet. 58However, additional next generation satellites are likely to be launched by others such as SESWorldSkies,
EchoStar, Telesat Canada, and Intelsat astheir current satellites reach their end of life within the next five to ten years. The Task
Force looked specifically at the cost of participating as a customer with one or more transponders dedicated to Alaska on these
future satellites. The Task Force also explored with the Alaska Aeraspace Corporation the possibility of constructing a series of polar
orhiting satellites that would be launched from the Kodiak Launch Complex.

The Alaska Aerospace Corporation proposed a configuration of two polar launches of four satellites (one satellite on the first launch
and the final three on the second launch) at an inclination of 63.4°. The satellites would be on two orbital planes (two satellites

per plane) and would provide 24/7 coverage to all of Alaska and to latitudes as low as Honolulu, H. The passibility of reselling
transponders to federal agencies, security groups, oil companies, and other states was considered.

In some regions of the state, broadband delivered by satellite isthe only practical alternative. Thus, the real question iswhether

or not the State of Alaska should be merely a customer of satellite broadband services or an actual owner of a next generation
broadband satellite serving those regions of Alaska.

Internet Coverage with Four High Earth Orbit Satellites

TheWorld 180 150 120 SO 60 30 0 30 60 90 120 150 180

Percent Coverage
= 100%
= >90%
=>75%

= >50%

Source: Alaska Aerospace Corporation. 2013

AUGUST 2013 27



Broadband task Force D raft plan

Mobile Broadband

Mohile, or wireless broadband, is an attractive option, but an investment in new cell towers and connecting middle mile transport
networks would have to be made. According to a recent FOCfiling by The Brattle Group on behalf of GQJ, there were an estimated
647 cell sites in Alaska as of 2Q2012, only 134 of which were delivering broadband speed to residents (wireless service of 768 Kops
down/ 256 Kops up).31 The Brattle Group estimated that providing additional mobile broadband service to the approximately 17,500
unserved Census Blocks in Alaska, serving approximately 122,000 residents, would require upgrading the 511 existing cell sites and
building an additional 321 new cell sites. These 832 cell sites (511 upgrades + 321 new sites) are in addition to the existing cell sites
that already receive wireless service of 768 Kips down/ 256 Kbops up.

The total number of cell sites in Alaska needed to provide mohile broadband service (excluding those that already provide mohile
broadband service) would be 968 (511 upgrades+ 321 new sites+ 136 existing cell sites). Bven that deployment would leave about
1,900 residents unserved by wireless broadband. The cost of providing mobile broadband service to all of these targeted areas

in Alaska is estimated to be approximately $596 million, including capital costs and the present value of five years of operations,
maintenance, and backhaul costs.

The Brattle Group calculated the present value of five years of federal Competitive Higible Telecommunications Carrier (CETO

and USFHgh Cost support for wireless carriers in Alaska to be roughly $467 milllion, assuming continuing support levels. Current
FQCrules for providing high cost support for this type of deployment are still in development, and it is uncertain what funding will

be provided at this time. Verizon unveiled its new 4G LTE network in July and hes invested more than $110 million in its Alaska
operations. The network, however, utilizes existing infrastructure, and the coverage area extends from Anchorage to Fairbanks, North
Pdle, Juneau, Eage Rver, and the Matanuska-Susitna region. Additionally, GJ and Alaska Communications have agreed to combine
mobile assets in a new, jointly-owned limited liability company, The Alaska Wireless Network, LLG to reach avast majority of the
state's population.
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RECOMMENDATIONS

During 24 months of meetings, the Statewide Broadband Task Force heard about the need for a more robust broadband
infrastructure from more than 30 organizations and other stakeholders including small communities, educators, health,

officials, providers, and entrepreneurs. Task Force members aso examined multiple documents and reports and met with key
stakeholders including educators, business leaders, and municipal executives. As such, the Task Force offers the following general
recommendations to deliver 100 Megabits per second to every Alaska household aswell as specific recommendations in the areas of
education, jobs, and public safety.

General Recommendations

Alaska should:

1 Adopt aminimum service objective of access to broadband service of 100 Mbps (up and down) to households and businesses
throughout Alaska by 2020, aligning with the FGCs goal for connectivity as outlined in the National Broadband Plan.5This
objective should:

Recognize that speeds and deployment would be phased in over time; and,

Recognize that anchor institutions, (e.g. library, schoal, hospital, university, public safety, and governments including federal,
state, municipal, tribal, and local) should be considered drivers of service to mess market end users and may demand a
service objective in excess of 100 Mops.

2. Establish an Office of Broadband Policy to manage the statewide plan, coordinate future palicy, and market the importance of
broadband adoption. This office would:

Coordinate with other agencies regarding uniform acoess methods and procedures for broadband infrastructure placement
on state lands and facilities;

Educate community leaders and key stakeholders about adoption of broadband;

Coordinate the development of educational, economic, and health programs adaptable to e-platforms in partnership with
providers and other e-organizations;

Pursue programs that provide training for digital literacy and broadband adoption; and,

Work to ensure the adequate deployment of broadband initiatives in collaboration with stakeholders.

3. Prioritize rapid deployment of broadband access that improves current senvice levels. This deployment should:

Negotiate with national satellite providers to consider deploying high-speed spot beams throughout Alaska on planned or
deployed next generation satellites;

Reach all locations as quickly as possible using satellite and terrestrial connections to deliver service at 10 Mops or greater
per household or economic unit. Once built, terrestrial connections can be upgraded to deliver the plan's 100 Mops service
at later dates;

Implement middle mile connectivity for each community starting with major hub communities based on total demand
(number of homes/businesses/anchor institutions), and ensuring that communities can support the speeds offered by any
initial middle mile deployment of at least 10 Mbps using all available technologies;

Support hub community last-mile implementation through grants and loans where new middle mile accessis being
deployed, such as high bandwidth fiber;

Encourage each community to develop and implement its own last-mile solution, compatible with the Task Force goal of 100
Mbops to every household and business sothat a uniform system is developed;

Promote/encourage innovations and new wired and wireless technologies in the deployments; and,

Explore ways to incent 24-hour Internet access at community centers/meeting places and existing anchor institutions.
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Establish technical standards to be used for the qualification of propased construction projects wishing to gain financial support

pursuant to the Task Force's recommendations.

Establish public-private partnerships with industry innovators and entrepreneurs to rapidly accelerate broadband development

and deployment within Alaska.

»  Consider public-private partnership models for technology training, production, and adoption in communities at the margins
of technology (i.e., rural, low-income, immigrant, senior populations).

Encourage public and private advocacy efforts to maximize federal Universal Service Fund (USH support for Alaska.

*  Recognize and document the impacts to Alaska of Universal Service Fund reform;

» BEnsurethe Alaska Universal Service Fund is targeted to support infrastructure and broadband utilization, furthering all of the
Task Force godls; and,

»  Examine the Alaska Universal Senvice Fund (AUSH to determine if revisions to the fund are necessary.

Ensure network diversity through terrestrial (overland) means on the key Alaskan high density backhaul fiber routes. For

example, interconnecting with Canadian Telecom networks at key cross border points could provide fiber-ring architecture

between Canada and Southeast Alaska.

Streamline current state e-government systems and foster improved user access, ease of use, application development, and

deployment through MyAlaska.

Streamline the permitting process for broadband deployment projects through the Office of Project Management and Permitting

(OPIVP) within the Department of Natural Resources to improve financial viability and shorten broadband deployment timelines.

» The OPMP would facilitate state, local, tribal, and private permitting/access; champion and aggressively pursue support
of accelerated regulatory permitting at the federal level; conduct a broadband review as part of any state-funded project,
to associate broadband infrastructure advancement complementary to the primary project; facilitate the laying of fiber in
connection with roads, ail or gas pipelines, and other applicable infrastructure projects; and,

«  The OPMPwould establish an online clearinghouse with links to state, federal, and local agencies involved in the project,
along with links to relevant forms for permits to construct infrastructure. Other agencies involved would be asked to
continually monitor the site to ensure accurate and complete information.

Road to Resources Projects

This map created by the Department of Transportation & Public Facilities details the existing Roads
to Resources projects that could include high speed fiber cables inthe project design.
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Jobs Recommendations

Alaska should:

1 Establish palicies and procedures that attract and encourage investment in "Big Data' communication industries (such as data
centers) in Alaska.

2 Create training programs for knowledge workers, technicians, and web-based industries through the Alaska Department of Labor
and Workforce Development that provide hands-on, long-term training to build business-level proficiency in digital media skills.

Education Recommendations

Alaska should:

1 Establish and fund the Alaska Center for e-learning and e-commerce (AkCee) under the Alaska Distance Education Consortium to

stimulate demand for broadband through increased e-learning, e-health, e-government, and digital literacy programs:

»  Coordinate the needs for e-learning/digital learning (at all levels) and e-commerce, e-govemment, and e-health senvices
with their respective stakeholders across the state to ensure alignment with the broadband Task Force gaals;

»  Encourage the design, development, and promotion of web-based platforms for distance education;

 Establish a shared communications network to give post-secondary institutions, researchers, and university innovators
accessto grid computing, cloud-based applications, tele-presence networks, and connections to academic research
networks; and,

» Incent Internet technology innovators to patent their innovations for funding purposes.

Create an incentive for organizations to provide digital literacy programs that facilitate broadband adoption.

3. Establish funding to help anchor institutions such as schoals and libraries acquire the service goal for connectivity (100 Mops)
when it is available in their communities.

4. Establish priority funding for all universities in Alaska not connected to an acadenic network with the service goal (100 Mbps) to
expand their connectivity infrastructure.

N

Public Safety Recommendations

Alaska should:
1 Ensure public safety and emergency services receive the highest priority for state and national emergency communications
acoess to the broadband network including the state's Emergency Operations Center.
2 Future broadband planning should be done in
collaboration with FirstNet and the Public Safety
Broadband Network aswell as with state and local
providers to ensure there are efficiencies in planning, build
-out, deployment, and adoption.
»  Broadband planning must ensure interoperability,
focus on appropriate technologies, and leverage
funding streans;
e System upgrades should be tied to state and regional
Emergency Response Coordination Centers (local
emergency planning efforts, State Trooper posts,
local police departments asfirst response / incident
command centers); and,
»  Redundancy should be established for communities
on terrestrial networks via satellite, the configuration
of network rings, or other options.
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WHAT WILL IT COST?

In addition to recommending infrastructure solutions, the Task Force evaluated the cost of new broadband infrastructure and
reviewed possible funding mechanisms. The Task Force consulted others in the funding discussions, including the Alaska Department
of Revenue, the Alaska Housing Finance Corporation, and the Alaska Industrial Development and Export Authority (ADEA).

Findings:

1 The Task Force agreed that public resources should not be considered as the only funding source. In fact, it is likely that neither
public nor private funding alone will provide the capital necessary to fully achieve the Task Force-defined broadband goal of 100
Mbps to every household by 2020.

2 Pudlic funding, if available, should not impede further infusion of private resources, undermine past private investment, or
create unsustainable projects.

3. The Task Force recognized that the future cost of broadband deployment would be different than estimated in this report due to
avariety of factors.

4. Understanding the cost of broadband adoption, notjust deployment, would be critical to develop public policies that provide for
realistic targets based on economic considerations.

With that philosophy in mind, the Task Force also recognized that if private investments could return a profit on infrastructure
development, investments would already have been made in rural broadband infrastructure. But because of Alaska's remote
landscape and diffused population, a profitable return has been and will continue to be challenging.

Background: The Task Force identified three approaches as it began to review cost calculations:

1 Conventional engineering based on estimating the coverage requirements impased by the goal and then using those estimates
to project the necessary investment to fulfill the goal. This is the methodology followed for the investment estimation of
Australia's National Broadband Plan

2. The "top down approach” based on first determining the amount of financial resources needed and then sizing the amount of
coverage that will be achieved given those resources. To some degree, this isthe approach that has been followed in the United
Sates with the Broadband Technology Opportunities Program

3. The "public policy” framework, which defines targets, such as coverage and speeds, but leaves the amount of investment
required unaddressed. The objective would not be to provide extremely precise estimates but to gauge the investment in
broadband required in order to have a sense of the resultant social and economic returns.

Ultimately, the Task Force adopted the “public policy” framework, focusing its recommendations to meet the target of 100 Mbops

(up and down) to every Alaska household by 2020 while utilizing current, conventional engineering methodologies to gauge the
investment required for purposes of informing the development of those recommendations. Cost estimates were averaged across
the entire state. The Task Force found that whether delivered by fiber, micronave, or satellite (or acombination) the cost to build out
the required infrastructure would be in excess of $1 hillion.

Estimated Total Investment Required to Achieve Goal for 2020

Middle Mile New Construction (fiber & microwave) $610 million
Add to Existing Microwave System $30 million
Last Mile (ail state households/businesses) $580 million
Total $1.2 billion
Additional Alaskans with High Speed Fiber Access 80,000
Additional Alaskans with High Speed Microwave Access 20,000

Every individual segment of the network will have actual costs reflective of the terrain and other
environmental characteristics and can vary widely from unit costs derived from these universal estimates.
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While agreeing that private sector investment should be the primary funding of broadband development, the Task Force also
considered that, to date, private sector investment hes been in areas where dermand and demographic density would generate

an appropriate rate of return on investment. Over time there will be additional broadband facilities constructed by Alaska's
telecommunications companies either based solely on market opportunity or with anecdotal economic incentive from ary number of
sources. The Task Force recognized, however, that there will remain a number of locations for which significant economic support or
subsidy will be required to allow for construction and operation of the broadband facilities needed to meet the Task Force objective.
For that reason, telecommunications infrastructure should be an important part of major construction projects.

Example: Delivering High Speed to Hydaburg

According to the estimates developed by SNAP, the cost of delivering 100 Mbps of broadband speed by fiber to Hydaburg -128
households and 6 businesses - would be $12.24 million.

Location: Hydacurg
Occupied Housing: ﬁg

No. Businesses:

Microwave (local)

Microwave (total)

Fibre Optic (local)

Fibre Optic (total)

Broadband infrastructure cost model provided by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks. 2012
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Example: Delivering High Speed to Unalaska

According to the estimates developed by S\NP, the cost of delivering 100 Mbps of broadband speed by fiber to Unalaska- 927

households and 73 businesses - would be $72.4 million.

34

Location:

Occupied Housing:

No. Businesses:
Costs

Microwave (local)
Microwave (total)
Fibre OpJic (focal)
Fibre Optic (total)

Unalaska
927

SNA

SNA

S 4.080.000
S 72.480.000

Broadband infrastructure cost model provided by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks. 2012
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Example: Delivering High Speed to the Pribilof Islands

According to the estimates developed by NAP, the cost of delivering 100 Mops of broadband speed by fiber to the Pribilofs-162
households and 10 businesses-would be $31.4 million from Dutch Harbor.

Location:
Occupied Housing:
Mo. Businesses:

Microwave (iocai)
Microwave (total)
Fibre Optic (focal)
fibre Optic (total)

Broadband infrastructure cost model provided by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks. 2012
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Example: Delivering High Speed to Point Hope

According to the estimates developed by SNAP, the cost of delivering 100 Mops of broadband speed by fiber to Point Hope -186
households and 11 businesses - would be $67.5 million.

Broadband infrastructure cost model provided by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks. 2012
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Federal Universal Service Funding

Created in 1997, the FOCs Universal Service Fund (USH) system has played perhaps the biggest role to date in funding the
development of telecommunications and broadband systems/infrastructure throughout Alaska. In 2010 alone, the US-contributed
more than $300 million to the state in the form of subsidies for rural health care communications, network deployment in high-cost
areas of the state, subsidies to connect schools and libraries, and discounts for basic telephone service for low-income households.

In 2010, the FaCpublished the National Broadband Fanto fulfill its directive under the American Recovery and Reinvestment
Act of 2009 (ARRA). The National Broadband Plan called for a number of initiatives to improve broadband across the United
States, including reforming the entire US-systen the first major US-reform since the program waes established under the
Telecommunications Act of 1996. Toward that end, the FQCissued the US- Reform Order in November 2011, which put in place
aprocess to transition the US-program from afocus on traditional voice telephone service to one that focuses on broadband
development (wireless and wireline).

For Alaska, the most significant program change has been the creation of three new universal service funding mechanisis (the
Connect America Fund, the Mobility Fund, and the Renote Areas Fund) to gradually replace the old systemthat distributed funds
under the high-cost section of the program. In addition to replacing existing federal universal service support mechanisns, the new
funding mechanisms are now designed to extend and maintain broadband service to the "unserved" portions of the state where
only slow, or even no, broadband access is available. The new funds will provide federal support to wire line, wireless, and satellite
providers based on a combination of changes to legacy procedures, cost models, and reverse auctions. The newfunds all have the
slight potential to benefit certain parts of Alaska. However, there is atradeoff: subsidies slated for these programs are limited and are
likely to decline for Alaska in the coming years.

Other portions of the US-program are still under review, but the overall effect is that Alaska recipients of federal US-support are
facing increased service obligations while enduring significant decreases to federal US-support levels under the current FQCreform
measures. This uncertainty has had a chilling effect on some investment options in Alaska communications infrastructure. The Task
Force agrees that funds dedicated to Alaska should not be diverted and that Alaska and its telecommunications industry should
continue advocating Alaska's position on the FOCs reform measures by stressing Alaska's unique characteristics in terms of bath
demographics/ geography (with no comprehensive road system and rural areas characterized by small population centers dispersed
across vast geographical expanses) and infrastructure (with no statewide terrestrial communications network). These dynamics
should continue to be cited asjustification for additional federal US-support to allow expansion of broadband services throughout
Alaska and, at the very least, demonstrate that existing funds for Alaska should not be diverted to other locations.
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HOW DO WE PAY FOR IT? FUNDING OPTIONS

State of Alaska Funding

Asthe state considers the cost of developing a broadband network in Alaska, it must be underscored that the deployment and
maintenance of broadband infrastructure will be costly and largely uneconomical to private enterprise due to the sparse population,
vast land expanse, lack of acomprehensive road system, limited construction seasons, and vast imposing topography.& The challenge
of expanding broadband services throughout Alaska is exacerbated by the fact that federal support (Universal Service Fund) for
Alaska service providers is decreasing despite federal expectations that telecommunication companies upgrade voice networks to
broadband-capable networks.

In consultation with awide variety of advisars, the Statewide Broadband Task Force hes identified the following possible options for
state funding of broadband Internet infrastructure and senvices.

Grant Programs:

« Beginningin Fr2015, include in its annual budget a matching grant program for proposed broadband infrastructure projects.
These projects must:

0 Haveat least a50 percent match from other sources of funding;
0 Meet the Task Force goal of 100 Mbps (up and down) for broadband service; and,
0 Not duplicate existing broadband infrastructure.

» Bxplore the creation of a state broadband equalization subsidy between urban and rural rates sothat both are comparable in
price and service level. Rural areas with broadband service comparable to that of urban areas (price and service) would not be
eligible. This program could be patterned after the Power Cost Equalization (FCE) program, which is astate-funded program.=8

» Consider creating a competitive state grant for organizations that provide training for digital literacy, workforce development,
and broadband adoption.

» Qreate astate grant to reduce the local contribution required from eligible schools and libraries participating in the E-Rate
program.®
0 Thegrant could match the community e-Rate contribution, and/or create a state-based program to provide funding for

universities and tribally-owned colleges.

Loan Programs:
« The State could consider ways to promote further deployment of broadly delivered broadband infrastructure:

0 Establish a broadband financing programwithin ADEAto be capitalized with a one-time $250 million legislative
appropriation and administered consistent with Task Force principles. This might require amending the definitional section
of the agency's statutes to add the term "broadband infrastructure project.” As such, the fund would be separate from
ADEASs existing revolving fund and would establish a new loan program through which AIDEA could make loans, offer loan
guarantees for broadband-related middle and last-mile needs, or take an ownership position in broadband infrastructure.
»  Forexanple, through AIDEA, the state could consider anchor tenancy, and/or investment in a next generation satellite

that could provide interim speeds of at least 100 Mops to all regions of Alaska. If a state-supported investment was
mede in asatellite, management of the satellite capacity and wholesale Internet services to retail broadband providers
and anchor institutions would be contracted through a competitive bid process.
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Permitting & Assessments:

» Require that infrastructure projects such as roads, ports, railroads, pipelines, and mines financed with state appropriations
include broadband build out as part of the project budget. This could be via bringing a telecommunications provider into the
public-private partnership arrangement, or via amandatory percentage for development of broadband infrastructure (similar to
1 percent for art requirements) or a budget not based on a percentage, but on actual costs. Reverse auction or otherwise incent
the laying of high speed fiber and utilities at the same time these magjor infrastructure projects are developed.

»  Streamline permitting for access acrass state land and work to coordinate the permitting process across federal and Native-
owned land.

»  Bxaminethe Alaska Universal Service Fundto determine if revisions to the fund are necessary, including ensuring statutory
authority for funding broadband senvices.

H * o *
. k\ * M

AKX XA KX gFFreoe

AUGUST 2013 39



Broadband task force Draft Plan

N ext Steps

It isthe Task Force's fervent hope that this plan does not languish, but becomes a living document that helps guide stakeholders and
policymakers as they engage in conversation, consider future broadband development, and make decisions. With that in mind, and
to generate further action, we offer the following action iterms.

» The Task Force shall publicize and seek public comment on the plan in multiple venues including awebsite, presentations at
stakeholder conferences and meetings, and testimony to appropriate legislative committees.

« Establish an Cffice of Broadband Policy within state government to manage the statewide plan, promote future policy, and
market the importance of broadband adoption. Without such an office, the plan languishes.

» The Governor and legislature should review the plan before the next legislative session and consider possible legislation to enact
recommendations and funding options that are appropriate at this time.

Conclusion

We have reached a point in the development of modern communications wherein the Internet is firmly woven into our fabric of
everyday life. America isin arace to the top in order to compete in the globalization of trade and development. In Australia, the
government is investing $43 billion over eight years through

its National Broadband Network to bring an advanced, fast,

and reliable Internet backbone to the entire country that

will include 12 Mbps at a minimum to the most rural and

remote regions of the country. In Sweden, the government

has endorsed a National Broadband Strategy (2009) and

committed $34.9 million in public funds to deliver minimum

speeds of 100 Mbps to 40 percent of households and

businesses by 2015, and to 90 percent of households and

businesses by 2020. The French government will spend $27

billion over the next 10 yearsto bring high speed broadband

to the entire country, although exact speeds have not been

committed. Mearwhile, the United States, through the

F3C is spending $4.3 hillion for broadband deployment and

support for rural and remote regions of the country to affect

efficient and reliable communication systens. These are

signs that the rest of the world is making the investments to

ensure their citizens' basic needs are met.

Aaska is part of this race. The same factors that maeke
broadband deployment difficult in Alaska—geographic
remoteness, lack of roads, high costs—also mean that
Alaska, more so than other states, has the most to gain

from making sure that affordable and reliable high-speed
broadband is available to al its residents. Very soon, socia
pressure will be too great for government and civil society
not to act, whether collaboratively or alone. Aclear plan isin
the best interest of the state.
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End Notes

1 State Broadband Index, http://www.technet.org/technet-state-bv-state-broadband-report/.

2 The Information Technology and Innovation Foundation, www.ibf.ore.

3 Nabonal Broadband Plan, http://www.broadband.gov/plan/2-goals-for-a-high-oerformance-americal.

4 Nabonal Broadband Map, http://www.broadbandm3p.gov/rank/all/state/percent-PODulabon/within-nabon/speed-download-greater-than-IQOmbps/ascending.
5 Federal Communicabon Commissions, June 2012, http://transibon.fcc.gov/Dailv Releases/Dailv Susiness/2012/db0614/DQC-314630Al.pdf.

6 Recovery Act, http;//w.ww,recovery.goy/Tran.s;Parencv/R.eciP)entReportedData/pages/RecipientProiectSummarv508.aspx?AwardldSur=104253 or http://lwww.
connectednabon.org/BloaPost/alaska%E2%80%99s-statewide-broadband-access-growing.

7 Calculated based on findings from Crandall, littan, and Lehr (Robert W. Crandall, Robert E. Litan, and William Lehr, "The Effects of Broadband Deployment on Output
and Employment: A Cross-Sechonal Analysis of U.S. Data," Issues in Economic Policy: The Brookings Insbtubon, No. 6, July 2007, p. 2. Fora two-year bme frame, this
regression generated .593 as the coefficient for the impact of broadband expansion on employment. As such, this growth is calculated based on a .2965 (.593/2)
annual coefficient. According to the United States Bureau of Labor Stabsbcs, Alaska's employment was 318,700 for May 2012.

8 Based on a mean annual income of $52,050 in Alaska (Source: United States Bureau of Labor Stabshcs, May 2012).

9 Based on an average savings of $217 by 35% of home broadband users (source: "The Economic Impact of Sbmulabng Broadband Nabonally," a report by Connected
Nabon available here: http://www.connectednabon.org/ documents/connected nabon eis study execubve summary 022120Q8.odfl

10 Based on 66% of home broadband users driving an average of 102 fewer miles per month because of their online acbvibes (source: "The Economic Impact of
Sbmulabng Broadband Nabonally," a report by Connected Nabon available here: http://www.connectednabon.org/ documents/connected nabon eis study
execubve summary 02212008.pdf). valued at $0,585 per mile, the General Services Administrabon reimbursement rate (http://www.gsa.gov/graphics/ogp/FTR
Amend 2008 05 Order.odf). This calculahon only factors in the 76.6% of new broadband users who would be age 16 or older, based on the 2007-2011 average ACS
populabon distribubon for the state of Alaska (US Census, 2007-2011 American Community Survey 5-Year Esbmates).

11. Based on the average broadband user saving 15 hours per month by conduchng transacbons online (source: "The Economic Impact of Sbmulabng
Broadband Nabonally," a report by Connected Nabon available here: htto://www.connectednahon.org/ documents/connected nabon eis study execubve
, valued at $12.51 per hour, one-half of the average hourly wage for Alaska (Source: United States Bureau of Labor Stabsbcs, May 2012).

12 Ibid.

13 Based on 66% of home broadband users driving an average of 102 fewer miles per month because of their online achvibes (source: "The Economic Impact of
Sbmulabng Broadband Nabonally,” a report by Connected Nabon available here: http://www.connectednabon.org/ documents/connected nabon eis study

of gasoline producing 19.4 Ibs. of C02 gas (Source: United States Environmental Protechon Agency). This caiculabon only factors in the 76.6% of new broadband
users who would be age 16 or older, based on the 2007-2011 average ACS populabon distribubon for the state of Alaska (Source: US Census, 2007-2011 American

Community Survey 5-Year Eshmates).

14 Calculabons based on the average value of $13.41 per ton for the carbon emission offsets charged by major U.S. carbon offset providers, as reported by Carbon

15 University of Alaska Anchorage, http://www.iser.uaa.alaska.edu/Publicabons/2012 11-TERRA.odf.

16 E-Rate refers to the Universal Service Fund Schools and Libraries Program and provides discounts of up to 90 percentto help most schools and libraries in the
United States obtain affordable telecommunicabons and Internet access, (http://www.usac.org/sl/about/getbng-started/default.aspxl.

17 Last Mile refers to the broadband connecbhon between your home or wireless device and your broadband service provider. (http://blog.broadband.
gov/?entrvid=10657).

18 Latency isthe bme it takes for a packet of data to travel from one designated pointto anotherin a network, commonly expressed in terms of milliseconds, (http://
www.fcc.gov/measuring-broadband-america/2012/iulvl.

19 Adoption means the choice to acquire and use a new invenbon or innovabon; in this case Broadband Internet (http://elsa.berkelev.edu/~bhhall/papers/
HaliKhan03%20diffusion.pdfl.

20 Reliability is an attribute of any computer-related component (software, or hardware, or a network, for example) that consistently performs according to its
specificabons. (http://whabs.techtarget.com/definibon/reliabilitv).

21 Polar Fiber isa reference to undersea fiber opbc cable routes through the Arcbc Ocean. At least three companies have outlined the project so far: Arcbc Fibre from
Canada, Polarnet from Russia, and the Arcbc Link proposal from Alaska. (http://www.alask3disDatch.com/arbde/archc-fiber-c3ble-proposed-link-asia-and-europe).
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22 NTIA, http:/lwww2.ntia.doc.gov/files/broadband-data/Provider%20bv%20Speed%20Tier%20JUNE%202011.pdf.

23 Map produced by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks, based on middle-mile infrastructure reported by the
Regulatory Commission of Alaska. http://www.alaska.edu/oit/bbtaskforce/geAlaskaBroadbandProiect.htnnl.

24 Map provided by AT&T Alascom.
25 University of Alaska Anchorage, http://www.iser.uaa.alaska.edu/Publications/2012 11-TERRA.pdf.

26 See World Bank (2009) Information and Communicationfor Development: Extending reach and increasing impact, chapter 3, available at:
http://siteresources.worldbank.org/EXTIC4D/Resources/IC4D Broadband 35 50.pdf.

27 The OECD isan international economic organization of 34 countries founded in 1961 to stimulate economic progress and world trade, http://www.oecd.org/.

28 See Arctic Communications Infrastructure Assessment Report (2011) A Matter ofSurvival: Arctic Communications Infrastructure in the 21s Century, Section 8.3,
Prepared by Imaituk Inc. available at: http://www.aciareport.ca/resources/acia full-vl.pdf.

29 Comments submitted April 9, 2009, by the State of Alaska, Office of the Governor, to the NTIA Broadband Technology Opportunities Program in response to the
NTIA and USDA Rural Utility Service requestfor information about the American Recovery and ReinvestmentAct of 2009 Broadband Initiatives.

30 See World Bank (2011) Broadband Strategies Handbook; Table 1.1: Estimated Broadband Employment Creation Multipliers in Various Countries, htto://
siteresources.worldbank.org/INFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/2012-Q2-ICTPolicvNotes.pdf.

31 Job creation isa part of some states' and countries' broadband plans. For example, according to Information & Communication Technologies, the national
broadband plan for Australia, Germany, Ireland, Korea, Spain, and the U.S. all include projections of job creation through broadband infrastructure deployment/
network construction.

In Alaska today, physicians, clinics, and hospitals are in various stages of acquisition, implementation, and adoption of electronic medical records. Organizations such
as the Alaska e-health Network (www.ak-ehealth.org) exist to provide services from electronic medical record readiness, vendor selection, and provider workflow/
design to implementation, training, and IT Services.

Broadband functionality is mandatory for the effective use of EMRs. If the clinical workflow is hindered rather than supported by high performance, both physician
clinical focus and productivity are impeded as well as overall health care delivery to the patient and their families. Providing patient-specific information atthe

point of care regardless of the geographic location ofthe patient or the provider isevolving towards a standard expectation rather than an exception. And, while
Health Information Exchange is notwidely used, certainly approved physician access to portals within at least some EMRs in productive use at hospitals and clinics is

providing real-time patient information to providers across the care continuum.

32 See Connect Alaska (2011) Business Technology Assessment, available at: http://www.connectak.org/sites/default/files/connected-nation/Alaskalfiles/ak biz 2012,
pdf.

33 Federal Communications Commission, www.broadband.gov. Accessed 6/24/11.

34 National broadband plan, http://www.broadband.gov/plan/13-economic-opportunitv/.

35 American Library Association, htto://www.ala.org/news/mediapresscenter/presscenter/onlinemessagebook/nlw talkingpoints.

36 Career Change Challenge, http://careerchangechallenge.com/50-iob-search-statistics-vou-need-to-know/.

37 Richard Florida (2005) Cities and the Creative Class Cities. Routledge.

38 This is a sample list of technology startups provided by the Anchorage Economic Development Council and the University of Alaska, Fairbanks.

39 Smarter Balanced Assessment Consortium (2012). The Smarter Balanced Technology Strategy Framework and System Requirements Specifications. Available at:
http://www.smarterbalanced.org/wordpress/wp-content/uploads/2011/12/Technologv-Strategv-Framework 2-6-13.pdf.

40 Association of Alaska School Boards 2011 - 2012. HD6. "iPad for Literacy” project. Summary available at: http://cdl.aasb.org/wp-content/uploads/2013/02/
Executive-Summarv-HD6-iPad-Proiect.pdf.

41 Ibid.
42 Davis, 2009; Hoffman, Bertot, and Davis, 2012.
43 Hoffman, Bertot, and Davis, 2012. http://www.ala.org/research/sites/ala.org.research/files/content/initiatives/plftas/2011 2012/plftas|2 statetables.pdf.

44 Bill & Melinda Gates Foundation, 2011; Hoffman, Bertot, and Davis, 2012; Lehr, 2010. http://www.ala.org/research/sites/ala.org.research/files/content/initiatives/
plftas/2011 2012/plftasl2 statetables.pdf.
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45 American College of Physicians, http://annal5.org/article.asox?articleid=1033220.
46 Alaska land mobile radio, http://alaskalandmobileradio.org/.

47 Current ALMR Users State of Alaska (Public Safety/Troopers, Natural Resources, Administration (ETS), Military & Veterans Affairs (DMVA), Environmental
Conservation, Transportation & Public Facilities, Corrections, Alaska Railroad Corporation). Subtotal = 4,723.

Local Municipalities & NGOs (Anchorage = 2,664, Other municipalities and NGOs =2,963). Subtotal = 6,414.

Department of Defense (DOD), Federal Non-DOD, FAA, FBI, immigrations & Customs Enforcement, IRS, National Park Service, NOAA - Fisheries Enforcement, Alcohol
Tobacco & Firearms, Department of Justice (DEA), Bureau of Land Management, U.S. Customs, U.S. Marshals, U.S. Fish & Wildlife Service. Subtotal = 724.

Total = 17,488.

48 Executive Office of the President. National Science and Technology Council (2013). Arctic Research Plan FY2013-2017. Available at: http://www.whitehouse.gov/
sites/default/files/microsites/ostp/2013 arctic research plan.odf.

49 Quintillion Networks, http://auintiliionnetworks.com/network.ohp.
50 PolarNet, htto://www.polarnetproiect.ru/press/20120117-future-en.html.

51 Broadband infrastructure mapping model produced by the Scenarios Network for Alaska and Arctic Planning, University of Alaska, Fairbanks, under a sub-award
grant from the NTIA State Broadband Initiative in 2012.

52 See httn://lwww.alaska.edu/oit/bbtaskforce/meetings.html# to download SNAP's broadband scenario map as a KML file that can be viewed via the Google Earth
application.

53 "Next generation satellites refers to the latest generation of geostationary broadband satellites operating in the Ka band frequencies (approximately 20 Ghz to 30
Ghz).

54 Federal Communication Commissions, Feb 2013, htto://acos.fcc.gov/ecfs/document/view?id=7022121914.

55 Federal Communications Commission (2010). Connecting America: The National Broadband Plan. Chapter 2. Goal #1. Available at: htto://download.broadband.
gov/plan/national-broadband-plan-chapter-2-goals-for-high-performance-america.pdf.

56 On July 26, 2013, the Federal Communications Commission adopted an order that suspends parts of its USF High Cost Fund reform order that deal with rate-of-
return carriers in Alaska, in effect stopping cuts to subsidies those carriers now receive for a period of nearly two years. http://transition.fcc.gov/Dailv Releases/
Daily Business/2013/db0726/DA-13-1656A1.pdf.

57 Anticipated service revenues are limited in many areas due to low population densities and household income levels below national averages. While private
investment is necessary to spur broadband infrastructure investment throughout Alaska, public funding mechanisms are also necessary to ensure Alaskan residents
receive broadband service at rates and levels approximating those in the continental United States.

58 The PCE is designed to equalize power cost per kilowatt-hour statewide, with a target cost approximating the average cost per kilowatt hour paid by customers in
Anchorage, Fairbanks, and Juneau. The PCE program provides economic assistance payments to eligible electric utilities based on electric sales to community facilities
and residential customers, with the service provider required to reduce the effective rate per kWh for usage up to 500 kWh per month per customer.

59 The federal government E-Rate program provides subsidies for Internet access, telecommunications services, internal infrastructure, and basic maintenance of

internal connections to schools and libraries. The subsidies pay a percentage of costs based on need, with rural and low-income schools receiving the greatest subsidy.
This support goes to service providers that provide discounts from 20 - 90 percent based on the level of poverty and the urban/rural status ofthe population served.
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Appendix A: Glossary of Broadband Terms

ADSL - Asymmetric Digital Subscriber Line is a type of DSL that works by splitting your existing telephone line signal into two; one for
voice and the other for data. (http://www.ecs-computers.com.au/downloads/ADSLQuickGuide.pdf).

Alaska OWL Project - A grant-funded initiative designed to increase the technology capabilities and connectivity of public libraries
throughout Alaska, (http://librarv.alaska.gov/dev/owl.html).

American Recovery and Reinvestment Act 0 f2009: In February of 2009, U.S. Congress passed this $787 billion economic
stimulus package signed by President Barack Obama that entails creating new jobs and saving existing ones, spurring economic
activity, and investing in long-term growth while fostering unprecedented levels of accountability and transparency in government
spending. (http://www.recoverv.gov/About/Pages/The Act.asox).

Arctic Communications Infrastructure Assessment - The Arctic Communications Infrastructure Assessment (ACIA) identifies
the issues and challenges facing governments and service providers in ensuring the Canadian Arctic are properly connected for the
benefit of Arctic citizens and all Canadians, (www.aciareport.ca).

Bandwidth - Bandwidth refers to the amount of data that can be transferred during a second, usually expressed in bits per second.
(http://lwww.dslreports.com/faa/694).

BIP (Broadbandilnitiatives Program) - BIP funding for loans, grants, and loan/grant combinations will assist with addressing the
challenge of rapidly expanding the access and quality of broadband services across rural America and to meet the objectives of the
Recovery Act. (http://www.rurdev.usda.gov/utp bip.html).

Broadband - Broadband commonly refers to high-speed internet access that is always on and faster than the traditional dial-up
access, (http://www.broadband.gov/about broadband.html).

Broadband Adoption - Adoption means the choice to acquire and use a new invention or innovation; in this case broadband
Internet. (http://elsa.berkelev.edu/~bhhall/papers/HallKkhan03%20diffusion.pdf).

BTOP (Broadband Technology Opportunities Program) - A $4.7 billion program grant administered by the NTIA to support
the deployment of broadband infrastructure in unserved and underserved areas, to establish new public computer centers with
broadband access, and to sustain broadband adoption, (http://www2.ntia.doc.gov/about).

Community Anchor Institutions - Community Anchor Institutions (CAl) include schools, libraries, medical and health care
providers, public safety entities, colleges and other institutions of higher education, and other community support organizations and
entities. (http://www.broadbandmap.goV/source/maps#communitv-anchor-institutions).

DCCED - Alaska Department of Commerce, Community and Economic Development promotes a healthy economy, strong
communities, and protection of consumers in Alaska, (http://www.commerce.state.ak.us/).

Deployment- Process of distributing the technology (installing, setting up, and running) available for use; in this case making
broadband available for all residents, (http://www.pcmag.com/encvclopedia/term/41136/deplovment).

Digital Sandbox - Alaska's Digital Sandbox (www.alaskadigitalsandbox.org) is open to the public; however contributors must

request and be approved by EED. This digital repository is a place educators can access, upload, download, and share resources 24/7,

as well as receive constructive feedback from content experts on how to improve the resource for quality and usefulness.
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Download - It is a process of moving files from the web source to your computer with Internet access. (htto:/Awww.
monevsupermarket.comvbroadband/glossanv/).

Downstream - Datathat goes from the Internet to your computer such as emails, website, etc. that are downloaded from the
Internet, (http:/Amwwv.monevsupermarket.convbroadband/glossarvy).

E-Government -The Office of E-Government and Information Technology (E-Gov), headed by the Federal Government's Chief
Information Officer (CI0), develops and provides direction in the use of Internet-based technologies to meke it easier for citizens
and businesses to interact with the federal government, save taxpayer dollars, and streamline citizen participation. (http://mww.
whitehouse.gov/omb/e-gov).

E-Learning - Online learning has various definitions, but an essential component for all is the use of computing and
telecommunication technologies to deliver and receive course materials, (https:/Amwwv.excelsior.eduweb/student-online-success-
guide/online-learning).

Electronic Health/Medical Records - Adigital health care infrastructure that encompasses and leverages digital progress and
can transform the way care is delivered and compensated. With BHRs, information is available whenever and wherever it is needed.
(http:/Amwwv.healthit. gov/providers-professionals/benefits-electronic-health-records-ehrs).

Federal Communication Commission - The Federal Communications Commission regulates interstate and international
communications by radio, television, wire, satellite, and cable in al 50 states, the District of Columbia, and US territories. It wes
established by the Communications Act of 1934 and operates as an independent US government agency overseen by Congress.
(www.fce.gov).

First Net - The Middle Qass Tax Relief and Job Creation Act of 2012 created the FHrst Responder Network Authority as an
independent authority within NTIA, to provide emergency responders with the first high-speed, nationwide network dedicated to
public safety, (http:/Aww.ntia.doc.gov/categorv/firstnet).

FTTH (Fiber to the Home) - FTTH refers to the use of fiber optic cables to carry digital information directly to homes and
businesses. FTTH replaces our copper and coaxial cables that had previously been installed in our service areas. (htto:/Amaw.
southslope.convabout-us/fiber).

ISER- University of Alaska Institute of Social and Economic Research works to enhance the well-being of all Alaskans through non-
partisan research that helps people understand social and economic systens in order to support informed public and private decision
meking, (http:/Amwmw.iser.uaa.alaska.edw).

Last Mile - Last Mile refers to the broadband connection between your home or wireless device and your broadband service
provider. (http://blog.broadband.gov/?entrid=10657).

Latency - Latency is the time it takes for a packet of data to travel from one designated point to another in anetwork, commonly
expressed in terms of milliseconds, (http:/Amww.fcc.gov/imeasuring-broadband-america/2012/iulv).

LTE Mobile Broadband Service - The long term evolution isthe last step toward the 4th generation of radio technologies designed

to support wireless Internet aocess via cellphones or ary handheld devices, (http://innovation.verizon.com/content/damvvic/
portals/95/docs/LTEY@20Theda20Future%a200f%a20Mobile%a20Broadband¥a20Technologv. pdf).
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Megabits or Kilobits - The connection speed of broadband usually denoted by Mbps or Kps. (httos://support.speedtest.net/
entries/21057567-What-do-mbps-and-kbps-mean-L

Microwave - Theterm refers to electromagnetic energy having afrequency higher than 1gigahertz (billions of cydes per second),
corresponding to wavelength shorter than 30 centimeters. Microwave transmission technology is commonly used in terrestrial
telecommunications, (http://searchnetworking.techtarget.convdefinition/microwave).

Middle Mile - The connections between your broadband service provider and the Internet. (http://blog.broadband.
gov/?entrvid=10657).

Mobile broadband - Mobile broadband is called wireless wide area network (MWM/AN) technology; provides wireless high-speed
Internet access through portable devices, (wwv.windows. microsoft.com/en-us/windows7/what-is-mobile-broadband).

National Broadband Plan - The National Broadband Plan sets out a roadmap for initiatives to stimulate economic growth,
spur job creation, and boost America's capabilities in education, health care, homeland security, and more. The plan indludes
sections focusing on economic opportunity, education, health care, energy and the environment, government performance, civic
engagement, and public safety, (http:/Amww.broadband.gov/plany).

NTIA - The National Telecommunications and Information Administration (NTIA), located within the Department of Commerce, is
the Executive Branch agency that is principally responsible by law for advising the President on telecommunications and information
policy issues, (Wwww.ntia.doc.gov/about).

Organization for Economic Co-operation and Development - CECD provides useful information and promotes poalicies that will
improve the economic and social well-being of people around the world, (http:/Ammw.oecd.org/about/).

RCA - The Regulatory Commission of Alaska (RCA) regulates public utilities by certifying qualified providers of public utility and
pipeline senvices and ensuring that they provide safe and adequate services and facilities at just and reasonable rates, terms, and
conditions. (http://rca.alaska.gov/RCAWeb/home.aspx).

Russian Optical Transarctic Cable System - Russian firm Polamet's project that will begin in August 2013 to build this system on
laying fiber-optic cables. The cables will span approximately 14,700km through the Northern Sea Route, connecting London to Japan,
with various connection branches including to Murmansk and Beijing, (http://polarnetproiect.ru/).

satellite - Satellite broadband is an alternative option for residents that are unavailable to get traditional fixed broadband

service such as ADAL. Satellite broadband uses a satellite dish to provide two-way access to broadband services. (htto:/Awwv.
thinkbroadband.com/guide/satellite-broadband.html).
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SNAP - Scenario Networks for Alaska and Arctic Planning is located at University of Alaska Fairbanks; works with stakeholders to fill
increasing needs for climate information and adaptation planning, (http:/Awwv.snao.uaf.edu).

Social Networking - Aweb-based service that allows individuals to expand their contacts by making connections through web
platform, (http://icmc.indiana.edu/voll3/issuel/bovd.ellison.html).

State Broadband Index-The index uses three categories to develop the state rankings that illuminates the broadband
landscape: adoption, network speeds, and economic structure. (http:/Awwv.technet.org/wp-content/uploads/2012/12/TechNet
StateBroadband3a. pdf).

Telecommuting - It isawork arrangement that allows employees to work from home instead of commuting to a physical location
for work. fhitp.7/mashable.com/2013/05/llteiecommuting-infoeraphic-2/).

Telemedicine - Telemedicine seeks to improve a patient's health by permitting two-way, real time interactive communication
between the patient, and the physician or practitioner at the distant site. This electronic communication entails the use of interactive
telecommunications equipment that includes, at a minimum, audio and video equipment. (http:/Ammw.medicaid.gov/Medicaid-
CHIP-Programtinformation/Bv-Topics/Deliverv-Svstems/Telemedicine. htm).

TERRA Project - THRRAIs QJ's (Alaska based provider) vision to build a next-generation communications network for the remote
and rural areas of Alaska, (http://terra.gci.con).

Universal Service Fund - As mandated by the 1996 act by the FGG the fund isto ensure all Americans should have accessto
communications services, (http://transition.fcc.goviwcb/tapd/universal servicel).

Upload - It isa process of transferring the files from your computer to the web via Internet access. fhttp:/Aww. monevsupermarket.
com/broadband/glossarvy/).

User Cost-The price that end users pay for broadband service.

Wi-Fi - W-H isavery popular networking technology that provides high speed Internet and networking connections by using a
router which transmits radio waves, (http://networkwire.org/what-is-wifi).
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APPENDIX B:
Broadband Fact Sheet

1. Whatis broadband?

Broadband means providing two-way data transmission
with advertised speeds of at least 768 kilobits per second
(Kbps) downstream and at least 200 kilobits per second
(Kbps) upstream to end users, or providing sufficient
capacity in a middle mile project to support the provision
of broadband service to end users.

2. How does broadband differfrom wireless servicefor
your computers or phones?

Wireless service for your computers or phones uses
towers, antennas, and base stations to provide the service.
The upstream and downstream speeds are not measured.
Broadband can also use wireless technology; however, the
upstream and downstream speeds are measurable.

There are two types of broadband wireless technology: 1)
fixed wireless broadband service, and 2) mobile wireless
broadband service. Fixed wireless technologies use longer
range directional equipment which can provide broadband
service in remote or sparsely populated areas where other
types of broadband would be too costly. Mobile wireless
broadband services have a more limited range.

3. How many communities have access to broadband?

There are 126 communities in Alaska that currently
have access to the Internet. These communities include
technologies ranging from fiber to fixed wireless service.
Please see Appendix Ffor the complete list of the
communities and their available technologies.

4. Internet usage by community

According to the State of Alaska Department of
Commerce, Community and Economic Development's
(DCCED) definition of "rural community,” 70% of rural
Alaskans subscribe to Internet service, which is lower than
the non-rural average of 87%. In addition, 55% of the rural
population, as defined by DOCED, subscribe to Internet
service at home compared to 78% among non-rural
Alaskans.
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Please refer to Appendix Ffor the complete list of
communities with Internet usage.

5. Average costfor Internet service

The cost for Internet service varies on the type of service
(fiber, satellite, dial-up) and location of the customer
(rural versus urban). The overall average price for Internet
service is $64.00/month. In rural Alaska, the average price
is slightly higher at $71.00/month. Urban Alaska enjoys an
average price of $63.00/month.

6. On average, the number of buildings in rural
communities/ villages that are wired

According to the State of Alaska Department of
Commerce, Community and Economic Development, 75%
of all rural communities are wired with computers. Of
those, 70% have access to the Internet.

Household access to the Internet is a lower percentage
in southwest Alaska. This area was researched by the
University of Alaska, Institute of Social and Economic
Research (UAA - ISER). The ISER study found that the
average percentage of Internet access was 66%.3

7. How does this compare to rural areas in other states?

Please reference Appendix Gfor a list of other states and
their adoption rates both rural and non-rural. Alaska is also
listed for ease of comparison.

8. How many satellites serve the state?

Currently there are nine (9) satellites that provide
telecommunication services to the geographical area of
Alaska. They are (in order of newest launch first): ViaSat
1 launched October 2011, Galaxy 18 launched May 2008,
Galaxy 28 launched June 2005, GE 23 (AMC 23) launched
December 2005, AMC 15 launched October 2004, Galaxy
23 launched August 2003, Horizons | (Galaxy 13) launched
October 2003, AMC 7 (GE 7) launched September 2000,
and Aurora Il (AMC 8) launched December 2000.
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Iridium and GlobalStar also provide satellite coverage for their satellite phone service. This coverage extends over the
geographical area of Alaska.

9. What is the National Broadband Plan and how does it impact Alaska?

The FQCissued the National Broadband Plan (NBP) in March 2010 per the American Recovery and Reinvestment Act of
2009. It is a document encompassing more than 200 recommendations for improving broadband availability, adoption,
and utilization, with the goal of making broadband ubiquitous for Americans. The NBP set a national goal of 100 Mbps
Internet service within 10 years (the "10 squared" objective).

The NBP states the FOCs goal should be to replace all legacy high cost programs with a new program (the Connect
America Fund, or "CAF") that preserves existing broadband connectivity and advances universal broadband. This change
in funding strategy can affect Alaska. Please see the "National Broadband Plan" (pages 31 - 33) under the "Future
Funding Opportunities Section" for a detailed explanation.

There are additional ways that the NBP affects Alaska. First, it recommends setting aside additional spectrum for mobile
broadband. Second, it aims to connect community anchor institutions (CAl) such as schools, hospitals, and government
offices with 1 Gbps access. Third, it advocates consumer energy management via broadband. Fourth, it promises an
interoperable public safety broadband network.
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Appendix C
Broadband presentation to the Alaska Broadband Task Force

10.

11

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

James Hemsath of the Alaska Industrial Development and Export Authority (AIDEA) presented on ways to promote,
develop, and advance economic growth and diversification in Alaska in relation to broadband development.

Brent Legg of Connect Alaska provided a Business Technology Assessment, which took an in-depth look at broadband
use across all sectors of the state's economy.

Jeff Ottesen of the State of Alaska Department of Transportation and Public Facilities presented a new research
study, the Alaska Deep-Draft Arctic Port Evaluation, which detailed new opportunities in the arctic region due to
thawing sea ice and permafrost.

The Broadband Availability Gap from the Federal Communications Commission (FCC) was examined.

Hugh Short of Alaska Growth Capital presented an overview of the North Slope Borough's proposed Arctic National
Broadband Network, which received $4M in state funding toward a terrestrial fiber optic cable link between Barrow
and Deadhorse that would be suspended from telephone poles.

Carrie Sykes of the Central Council Tlingit and Haida Indian Tribes of Alaska presented the Southeast Alaska
Broadband Strategic Plan. The plan stressed broadband is the key to Southeast Alaska's economic future and quality
of life for residents.

Nate Borson presented the state-funded broadband plan for the City of Gustavus, the purpose of which is to develop
a last mile community broadband network that will last 20 years or more, deliver coverage, accommodate growth,
and contribute to statewide strategies for bringing broadband service to remote Alaska communities.

The California Broadband Task Force report was examined.

The Task Force's Technical Committee examined a report on capacity requirements for middle mile broadband
deployment.

Testimony given before the U.S. Senate Committee on Commerce, Science, and Transportation was reviewed. The
document detailed challenges to assessing and improving telecommunications for Native Americans on tribal lands.
Chuck Russell of GCI updated the Task Force on GCI's USDA-funded TerraSouthwest fiber-microwave terrestrial
broadband infrastructure project in Southwest Alaska.

Renee Johnson of the USDA presented an overview of the USDA Rural Utility Service Telecommunications loan and
grant programs.

Jim Kohler of the Alaska Department of Administration briefed the Task Force on Universal Service Fund reforms
impacting broadband development policy in Alaska.

A compendium of recent broadband resources with an emphasis on Alaska was examined.

Connect Alaska gave a report on federal Universal Service Fund (USF) reform proposals, and discussed ways in which
Alaska's telecommunications industry could be affected.

A cost estimate and comparison of middle-miie infrastructure development from the Technical Committee was
reviewed.

An e-learning report was presented by the University of Alaska, which focused on expanding e-learning, while
showing a strong correlation between broadband use and success in education.

Ethan Berkowitz presented a project briefing on the Arctic Cable Company's plans to link Asia, North America, and
Europe by undersea fiber optic cable through the Northwest Passage.

Department of Public Safety's Major Matt Leveque updated the Task Force on public safety broadband network
planning activities and the Interoperability Communications Committee.

A report from the U.S. Government Accountability Office was examined.

Dr. Heather Hudson of the University of Alaska Anchorage's Institute for Social and Economic Research (ISER)
conducted research on GCl's Terra Southwest broadband network, and its effects on the region. ISER later presented
its completed report to the Task Force.

The University of Alaska Fairbanks' Scenarios Network for Alaska and Arctic Planning (SNAP) was granted a sub-award
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23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Alaska broadband Task Force

to do research on the economic effects of broadband in Alaska and a potential middle-mile broadband solution for
rural Alaska villages. Dr. Keith Cunningham of SNAP later presented the completed report to the Task Force.

The Minnesota Broadband Task Force report was examined.

Information from the National Public Safety Telecommunications Council was presented in a document that
explained what states and locals need to know to prepare for rollout of the Nationwide Public Safety Broadband
Network.

The North Carolina Broadband Plan was examined.

Don Pumphrey from NorthwestTel outlined a proposal for a terrestrial U.S.- Canada fiber optic network that would
link the Yukon Territory of Canada with Southeast Alaska.

Ed Allen of the Alaska Aerospace Corporation presented the Task Force Technical Committee with a scenario for
broadband coverage across Alaska using polar earth-orbiting satellite technology.

Matthew J. Desch, CEO, Iridium Communications Inc., presented Iridium's capabilities.

Chairman of the Federal Communications Commission Julius Genachowski and Senator Mark Begich met with the
Alaska Broadband Task Force and other stakeholders to discuss current reform proposals by the FCC and their effects
on Alaska.

FCC Commissioner Jessica Rosenworcel joined the Alaska Broadband Task Force with Sen. Mark Begich to hear from
the Task Force and user groups about the challenges with current telecomm capacity and economic, social, and
health improvement opportunities with improved capacity.

Elizabeth Pierce and Hans Roeterink briefed the Task Force Technical Committee on Quintillion Network's plans to
tap into Arctic Fibre's under-sea fiber optic cable through the Northwest Passage to bring high-speed broadband to
Alaska's northern and western communities.

Andy Varner of the Southwest Alaska Municipal Conference (SWAMC) briefed the Task Force on SWAMC's USDA-
funded broadband grant to research potential broadband applications that can now be exploited for economic
development in Southwest Alaska as a result of United Utilities' new TerraSW terrestrial fiber/microwave project in
that region.

CEO Glenn Katz of Spacenet, a provider of satellite-based Internet network services as well as hybrid satellite/
terrestrial networks and network management services, showcased options for satellite coverage in Alaska using
next-generation satellite technology.

Two documents, Telecommunications and Information Systems History in Alaska and a Congressional Research
Service report to Congress on reforming USF, were reviewed.

Dr. Bob Whicker briefed the Task Force on the Association of Alaska School Board's Alaska One-to-One Digital
Learning Initiative.
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Appendix D: Alaskan Communities With

Community

KETCHIKAN

SAXMAN

SOUTH
TONGASS

THORNE BAY

PETERSBURG-
KUPREANOF

PORT
ALEXANDER

SITKANO 1
WRANGELL

JUNEAU
ANGOON
CORDOVA

CRAIG
GUSTAVUS
HAINES

HOONAH
HYDABURG
KAKE

KASAAN

KLAWOCK
KLUKWAN
METLAKATLA
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Technology 1 Technology 2

FIBER

FIBER

FIBER

FIXED
WIRELESS

CABLE

MOBILE
WIRELESS

CABLE

CABLE

CABLE
CABLE
CABLE

CABLE

MOBILE
WIRELESS

DSL

MOBILE
WIRELESS

CABLE

MOBILE
WIRELESS

FIXED
WIRELESS

FIXED
WIRELESS

DSL
DSL

CABLE

CABLE

CABLE

MOBILE
WIRELESS

DSL

DSL

DSL

DSL

DSL

DSL

MOBILE
WIRELESS

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

Internet Connectivity

Technology 3

DSL

DSL

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS
MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

FIXED
WIRELESS

Technology 4 Technology 5

FIXED
WIRELESS
FIXED
WIRELESS
FIXED
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS
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Community

SKAGWAY
TATITLEK

CHISTOCHINA

COPPER
CENTER

DELTANA
DOT LAKE
GAKONA

KENNY LAKE

MANLEY HOT
SPRINGS

MCGRATH
MENTASTA
MINTO
NENANA
NORTHWAY
TANACROSS
TETLIN

TOK
TYONEK
FOX

TWO RIVERS
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Y

Y

Technology 1
DSL

DSL
DSL
DSL

DSL

MOBILE
WIRELESS

DSL

DSL

MOBILE
WIRELESS

FIXED
WIRELESS

DSL

MOBILE
WIRELESS

DSL

FIXED
WIRELESS

DSL
DSL
DSL
DSL
DSL

DSL
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Technology 2 Technology 3 Technology 4 Technology 5

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

FIXED
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

FIXED
WIRELESS

FIXED
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS
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Community
ANDERSON
CANTWELL
CLEAR

ESTER
HEALY

FAIRBANKS

FORT
WAINWRIGHT

NORTH POLE

BIG DELTA

DELTA
JUNCTION

EIELSON

GLENNALLEN

MATSU
BOROUGH

SALCHA

SHEEP
MOUNTAIN
(in MAT SU)

SUTTON
VALDEZ
PALMER

WASILLA

BIG LAKE
(in MAT-SU)
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Broadband
Y
Y
Y

Technology 1
DSL
DSL
DSL

DSL
DSL
CABLE
CABLE
CABLE
DSL
DSL
CABLE
DSL
DSL

DSL

DSL

DSL
CABLE
CABLE
CABLE

DSL

Technology 2 Technology 3 Technology 4 Technology 5

FIXED
WIRELESS

FIXED
WIRELESS

HXED
WIRELESS

FIXED
WIRELESS

DSL

DSL

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

FIXED
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

DSL

DSL

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS
MOBILE
WIRELESS
FIXED
WIRELESS
FIXED
WIRELESS

FIXED
WIRELESS

FXED
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS
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Community
HOUSTON

KNIK-GOOSE
BAY

TALKEETNA

TRAPPER
CREEK

WILLOW
BUTTE
CHUGIAK

EKLUTNA

PETERS
CREEK

EAGLE RIVER

ELMENDORF

FORT
RICHARDSON

ANCHORAGE
GIRDWOOD
HOPE

INDIAN
WHITTIER
KENAI
SOLDOTNA

FUNNY RIVER
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Technology 1 Technology 2 Technology 3 Technology 4 Technology 5

DSL

DSL

DSL

DSL

DSL

CABLE

CABLE

DSL

CABLE

CABLE

CABLE

CABLE

CABLE

DSL

DSL

DSL

CABLE

CABLE

CABLE

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

DSL

DSL

MOBILE
WIRELESS

DSL

DSL

DSL

DSL

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

DSL

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

FIXED
WIRELESS

FIXED
WIRELESS
MOBILE
WIRELESS

FIXED
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS
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Community

KASILOF
MACKEY LAKE
NIKISKI
NINILCHIK
SALAMATOFF

STERLING

ANCHOR
POINT

BEAR CREEK

COOPER
LANDING

DIAMOND
RIDGE

HOMER

KACHEMAK
BAY

KACHEMAK
CITY FRITZ
CRK

MOOSE PASS
SELDOVIA
SEWARD

KODIAK
OLD HARBOR
OUZINKIE

BETHEL

NOME
BARROW
BROWERVILLE
KOTZEBUE

NUIQSUT
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Broadband

Y

Y

<

<

< << <=<=< < < <

Technology 1
DSL

DSL
DSL
DSL
DSL
DSL
CABLE
CABLE
DSL
CABLE

CABLE

FIXED
WIRELESS

CABLE

DSL
DSL
DSL

CABLE

DSL

MOBILE
WIRELESS

CABLE
CABLE
CABLE
CABLE
DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

FIXED
WIRELESS

DSL

MOBILE
WIRELESS

DSL

DSL

MOBILE
WIRELESS

DSL

MOBILE
WIRELESS

FIXED
WIRELESS

CABLE

DSL

MOBILE
WIRELESS

MOBILE
WIRELESS

FIXED
WIRELESS

FIXED
WIRELESS

FIXED
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

MOBILE
WIRELESS

Technology 2 Technology 3 Technology 4 Technology 5
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Technology Adoption rates for Alaska and Other States

State Average
Alaska

Florida

lowa

Michigan
Minnesota
Nevada

Ohio

South Carolina
Tennessee
Texas

Rural Average
Alaska (DCCED DEF)
Florida

lowa

Michigan
Minnesota
Nevada

Ohio

South Carolina
Tennessee
Texas

Non- Rural Average
Alaska (DCCED DEF)
Florida

lowa

Michigan

Minnesota

Nevada

Ohio

South Carolina
Tennessee

Texas
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Computer Ownership
88%
86%
80%
79%
85%
83%
80%
2%
79%
82%

Computer Ownership
75%
72%
74%
80%
78%
85%
76%
64%
75%
71%

Computer Ownership
92%
87%
84%
78%
88%
83%
81%
75%
80%
84%

Internet Adoption
83%
80%
72%
71%
80%
77%
74%
66%
2%
73%

Internet Adoption
70%
66%
65%
68%
1%
7%
68%
58%
68%
62%

Internet Adoption
87%
81%
78%
72%
84%
T7%
76%
68%
74%
75%

Broadband Adoption
73%
72%
63%
61%
72%
67%
66%
57%
64%
62%

Broadband Adoption
55%
54%
55%
56%
61%
65%
58%
47%
55%
48%

Broadband Adoption
78%
73%
69%
63%
76%
68%
68%
61%
67%
64%
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APPENDIX F: BROADBAND CHECKLIST FOR FUNDERS

The following are key questions that should be reviewed when broadband projects are proposed for state funding
purposes:

1

58

Project objectives: Who will be served by the new infrastructure?

e Isitan underserved community? Does service in the area currently exist?

« How wide is the regional coverage? How many people, businesses, municipalities will be served?

« How will the new service interoperate with current services? Are other projects to provide the services currently
under consideration and or construction? How will the initiatives cooperate?

« Does the project include all of the necessary components to ensure success or is it reliant on other initiatives/
funding sources? If there are cooperative partners, is there an effort to meet the same goals, share costs, and
build further partnerships?

Entry obstacles: Are there permitting requirements and/or regulatory issues impacting the project? How can these

be streamlined to ensure necessary steps are followed while minimizing costs and delays?

Funding sources: Are a wide variety of stakeholders involved including local, federal, or privatefunds? What role

does each funding source play? Are the expectations from each funding source clearly documented?

Return on investment: Is the project ultimately profitable and if so who are the direct beneficiaries? Is it sufficient to

maintain the solution?

Service: Does the project meet expectations of current and future demand?

How long will the infrastructure be able to meet the anticipated needs of consumers?Does the infrastructure

have an expected serviceable life span?

If appropriate, does the plan include service cost expectations during the useable life of the technology.

Is the project scalable? How does the infrastructure scale to meet increasing demands?

Does the infrastructure have components that offer redundant path capabilities in the event of a failure?

Ownership: Once complete, what entities own the infrastructure? What role does the state play in ownership and

future decision making on the use of the infrastructure?

* Who is responsible for management of the network once operational?

« Isa plan for meeting the ongoing costs included? Does the entity responsible for management have the
necessary resources and a proven track record of providing services?

* What entity services the infrastructure and makes necessary services and repairs? Does the entity possess the
necessary resources to meet the obligations following a major loss?

< Isit open for competition? Does the plan include opportunities for service providers to purchase bandwidth at
market rates? How will funding be distributed to incentivize that project objectives be achieved?
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APPENDIX G:
SOUTHWEST ALASKA MUNICIPAL CONFERENCE CASE STUDY

Demand Analysis for Underserved Markets of North Pacific and Arctic
Prepared by Southwest Alaska Municipal Conference

In 2012, the Southwest Alaska Municipal Conference (SWAMC) conducted broadband analysis for Southwest Alaska

in coordination with the Alaska Department of Commerce, Community and Economic Development and the Alaska
Broadband Task Force on Internet adoption and access. This case study determined that the lack of high-speed Internet
in Southwest Alaska is due to poor economics, rather than technological difficulties. It is SWAMC's opinion that bridging
the commercial gap will likely require a public investment, though offsetting the total cost will not be necessary, due

to growing industrial activity reliant on modern communication. Much of the industrial activity in the area requires a
link from a mobile vessel, such as a plane or boat. Multiple telecommunications providers claim they now offer this
technology. In addition to residential needs and industrial demand, an opportunity exists to share costs with large
population Asian markets as well.

There is an inherent supply and demand dichotomy between broadband access and adoption. Due to costs associated
with building broadband, providers are reticent to deploy infrastructure, which further surpasses demand. Adoption in
Alaska's western coastal communities, and especially offshore areas of the North Pacific and Arctic Ocean, represents
stranded demand, and does not accurately encompass the potential penetration for high-speed broadband Internet.
Shore-based facilities using legacy satellite systems provide lower data transfer speeds at very high costs, and most
ocean-going vessels are not connecting to the Internet. Private companies (in addition to school districts) may pay

as much as $10,000 per month for a 1.5 Mbps connection in Southwest Alaska. Next-generation fiber and satellite
technologies can provide much faster data transfer speeds at a fraction of the cost.

Public investment in next-generation satellite and/or fiber networks may be necessary to provide basic information
needs to residents in the area; however, with the industrial capacity growing fast in Western & Arctic Alaska, public-
private partnership are likely viable options for sharing costs and increasing service.

This analysis has identified the following potential customers in Western and Arctic Alaska:

1. Communities - Anchor Institutions, Business, and Residential

Exhibit A provides an overview of many SWAMC region communities that are in the underserved area. Note the

Kodiak and Bristol Bay regions are connected to afiber backbone. The underserved region contains between 15-20
communities, from Kodiak Island to the Alaska Panhandle and Aleutians that could be served by undersea fiber or
next-generation satellite. In addition to the residents being deserving of cost effective and reliable Internet, anchor
institutions such as schools, libraries, governments, and health facilities are under a federal mandate to meet a minimum
level of service, which is currently neither cost effective nor reliable. Other industries in this region include hunting

and fishing lodges that rely on satellite for their business and client needs. Businesses and residents living in these
communities require broadband services if they are to remain competitive in the global marketplace and will be further
restricted from services (and entertainment) that migrate to digital mediums.
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2. Ocean Shipping and Arctic Activity

Exhibit Bdisplays information on vessel activity, provided by the Marine Exchange of Alaska, in the Bering Gateway to
the Arctic and Unimak Pass in Alaska's Aleutian Peninsula. This ocean highway links America to Asia on the Great Circle
Route, where 3,178 westbound sailings and 1,255 Eastbound sailings through Unimak Pass were recorded in 2011. Each
of the past five years has led to more and more Arctic activity and development, which trickles down to the Western
and Southwestern regions of Alaska. Icebreakers, tankers, researchers, escort vessels, and more are ramping up activity.
The US. Coast Guard has documented total Arctic vessel activity increasing over 100% from 123 in 2008 to 247 in 2012,
and total Bering Sea activity expanding 123% from 217 in 2008 to 484 in 2012. Most of the ships passing through these
regions are large sophisticated vessels that require modern communication, and spend most of their time at sea, much
of it in the North Pacific and Arctic. This represents a large and untapped market for real-time data, advanced vessel
tracking, and modern communication. Russia, China, Japan, Norway, America, and many other nations are all vying for
increased access in the region as the Arctic warms up. The Marine Exchange of Alaska is responsible for reporting and
tracking vessels operating in Alaskan waters; through its network, vessels upload trip data when they reach port or
upload information through VHF radio network to the shore-based satellite uplinks.

3. Science and Environmental Research

Exhibits B provides information on science and research vessels in the Bering Gate and Unimak Pass. The region has
seen increased research and science activity in recent years due to climate change, fisheries, and other information
gaps necessary to understand afragile Arctic environment. NOAA has several offices in the region, which constantly
monitor and model weather patterns and climate activity. The National Marine Fishery Service does regular survey
work of fisheries and marine mammals. The Alaska Department of Fish and Game's goal isto move toward real-time
data collection and reporting, especially important for managing millions of pounds of harvest data. With the vast data
requirements involved in creating a comprehensive understanding of environmental science, there is agreat need to
enhance existing networks.

4. Fishing Industry

Exhibit Bidentifies fishing vessels by community, as reported by the Alaska Department of FHsh and Game, Commercial
Fisheries Entry Commission, and a more detailed analysis of vessels reporting to the community of Kodiak in 2010,
provided by the Port of Kodiak. The North Pacific and Bering Sea, though sparsely populated, have some of the world's
most productive commercial fishing grounds, making for year-round activity. This industry consists of many factory
trawlers, at-sea processors, large and small boats, service vessels, and more; in total 9,857 vessels participated in
Alaska's commercial fishing harvests in 2010. A snapshot from Alaska's largest fishing and marine sector community,
Kodiak, reported 3,225 vessels calls on her port in 2010. On-shore facilities include many processors, usually at least
one in each community, in addition to boat harbors and other marine businesses. Three of the nation's Top 5 seafood
ports by volume reside in Dutch Flarbor (#1), Akutan (#3), and Kodiak (#5), and the world's largest crab production
facility isin St. Paul Island in the Pribilofs. This activity produces lots of jobs and industrial processes that require reliable
communications. Even most of the smallest commercial vessels use satellite based phone systems; new technology now
available offers similar hardware for Internet capable connections. The importance of reliable and real-time information
to the fishing industry will require that all vessels become Internet capable. Early adopters of Internet enabled fishing
vessels in Italy are maximizing harvest value and opening up new markets by finding buyers from sea, at the moment the
fish are landed, so that buyers are waiting for them when fishers return to the docks.
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5. Oil & Gas Industry

The oil & gas and logistics industry is developing fast as the value of hydrocarbons rises and the Arctic ice recedes. Shell,
Statoil, ConocoPhillips, and others are now starting their exploration activity in Alaska's Outer Continental Shelf. The
staging community for Arctic activity is in the Aleutians, due to the region's ice-free, deep draft ports. Communication,
vital to global energy companies, has proven to be expensive, rumored to cost $10,000 per month for a dedicated T-I
(1.5 Mbps) connection. Public officials in Unalaska are considering constructing another hotel to house the expected
increased traffic due to energy exploration; each of these companies will have the same vast communication needs. Due
to the data intensive needs of these companies, demand for Internet speed and capacity will increase.

6. Military

The region has a large military presence due to its strategic geographic position bordering the Arctic, Asia, and the

North Pacific. The largest Coast Guard base in the country is on Kodiak Island, tasked with protecting a coverage area
that extends to the tip of the Aleutians and up to Barrow on the North Slope, a distance of several thousand miles.
There is additional limited presence in many communities in the region, with plans for new large bases to accommodate
anticipated Arctic activity. Eareckson Air Force Base on Shemya Island, at the tip of the Aleutian Chain, houses a missile
defense system and weather station. The COBRA DANE is an operational, ground based, L-band large phased array radar,
which fulfills three concurrent missions: intelligence data collection of strategic missile systems; treaty verification; and
early warning to North American Aerospace Defense Command (NORAD). Military contractors Boeing and Raytheon are
present on the island. Dedicated T-I connections likely cost several thousand dollars per month. With the Nation's new
geo-political focus on the Asian continent, this will mean maintaining advanced telecommunications networks to meet
growing national security needs.

7. Airline Industry

Appendix Eidentifies current airlines coverage asthey transit the Pacific between Asian and American markets.
Technology linking passenger airline traffic to the Internet is now commonplace, although without a reliable link to a
satellite, this service will not be purchased. This gap provides a great business opportunity for the thousands of flights
linking Asia, America, and Europe daily, over the North Pacific and Arctic. In addition to passenger traffic. Anchorage is
the nation's second largest airfreight hub.

8. Asian Markets

The largest opportunity to offset costs in the sparsely populated North Pacific and Arctic regions may be the densely
populated Asian economies. This region, located not far from Alaska's remote communities, is home to 1.5 billion people.
Even if only a small percentage of the Asian population requires satellite service, the absolute customer base is huge.

This document outlines potential and overlooked demand for high-speed Internet in the North Pacific and Arctic,
independent of the basic infrastructure needs in today's modern, interconnected economy. With the predominant
geography being ocean and becoming highly industrialized with mobile vessels, both undersea fiber and next-generation
Ka-band satellites have the capability to deliver high-speed Internet to customers in those regions. This case study
defends a need and demand for modern communication in the aforementioned regions, with the understanding

that some public investment may be required. Much of this investment can be shared by leveraging public-private
partnerships with the industrial base in the region.
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Southwest Alaska
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Exhibit B

August 2011 AIS Vessel Traffic

August Traffic by Vessel Type,
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69 vessels total

Bulk Carrier, 8

Buoy Tender, 1

Cargo, 9

Cruise Ship, 1

Front Loading Barge, 2
Icebreaker, 2
Multi-purpose Offshore, 1
al, 9

Pleasure Craft, 1
Reefer, 3

Research and Survey, 8
Ro-ro, 2

Salvage and Rescue, 1
Tug, 19

Unknown, 2

40 80 Nautical Miles
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Appendix H: toward Universal broadband In rural Alaska

Executive Summary: An Analysis of Internet Use in Southwest Alaska

A Report of the Institute of Social and Economic Research
University of Alaska Anchorage

Principal Investigator: Heather E Hudson

ISER Contributors: Virgene Hanna, Alexandra Hill, Khristy Parker, Suzanne Sharp,
Kent Spiers, Kyle Wark

November 2012
Support for this research came from Connect Alaska with funding from the National Telecommunications and
Information Administration (NTIA) for the work of the State of Alaska Broadband Task Force, with additional support
from GCl.

Contact: Dr. Heather E Hudson: hehudson@uaa.alaska.edu
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Executive Summary:
An Analysis of Internet Use in Southwest Alaska 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 made 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
guality 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 ofbroadband, 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 videoconferencing, and 39 percent said they
would use broadband for work or telecommuting. The interest in education and telecommuting indicates that broadband
could help residents upgrade their education and work from their homes or communities.
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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 accessthe 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 cell phone and 60 percent of
households having a smartphone. Primary use is for voice and text, but many 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. Therefore, there will 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 needfor local employees
with IT skills. These ITworkers 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 to time required using current Internet services and would be beneficial in
applying for grants and filing reports with funders, as well as assisting 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 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 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 asto 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, oil, and gas.
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The study did not include data collection on educational institutions (schools and community colleges, etc.) 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 Alaska Federal Health Care Access Network
(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 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 to remote communities;

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

Concerning e-governance, astudy 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.
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Concerning public safety and disaster communications, experiences with manmade and natural disasters in the US.
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, etc.

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 determine 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:

» Education: total number of rural students and rural teachers

» Health care: total number of rural health aides

» Public safety: total number of Village Public Safety Officers (VPSCs) etc.

» Native organizations: Native corporations, village corporations, Tribal councils, Native nonprofits, etc.
» Resource industries: seafood processing companies, mining companies, oil and gas companies, etc.

» Tourism: ecotourism, tour operators, lodges, etc.

»  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 such as from more grant funding received by Native
organizations, more business for tour operators and lodges, etc.

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:

» ITworkers/trainers in each community;

» Self-employed entrepreneurs who could sell crafts, other products online;

* Newtypes ofjobs such as environmental monitoring;

» Possibly new jobs such as telework to do back office data entry or customer support, etc.

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.
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The full ISER report is available at http://www.alaska.edu/files/oit/bbtaskforce/docs/2012-lI-ISER Terra-SW Studv.pdf.
Appendix |I: Literature Review

At the request of members of the State Broadband Task Force, a literature review has been prepared 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
e Sector Studies:
»  Education and Libraries
» Health Care
* E-Commerce, Rural Business, and Natural Resources
* E-Government
»  Public Safety and Disaster Communications

References relevant to Alaska have been highlighted, with afocus 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 health care as components of rural development).

It isimportant 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 FOC Natices 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 asthe 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 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. 15th 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%0).1 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 declared Internet access a human right, is extending broadband to all - including its northern regions.2

1 OECD data for December 2011. Accessible at http:/mmw.oecd.ora/internet/broadbandandtelecom/oecdbroadbandoortal.htm
2 Personal communication, Kirsti Westphalen, Consul General of Finland in Los Angeles, September
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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 co-chairs with UNESQO (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 US. ranks 20th. Other northern countries rank higher
than the U.S.: Denmark 3rd, Iceland 4th, Sweden 9th, Finland 11th, Norway 12th, and Canada 17th.

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 US. 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 multi-year and multi-economy datasets, 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.

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 a 1.2 percentage
point increase in per capita GDP growth, 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 isfairly 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 beenfound to have an impact on the productivity at
thefirm 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 ICTlevel, 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 andfirm culture that
lead to assimilation of improved business processes.
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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 astransportation 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 thathave a higher
adoption ofthe technology... Second, broadband has a stronger productivity impactin sectors with
high transaction costs, such asfinancial services, or high labour intensity, such as tourism and lodging.
Third, in less developed regions.. broadband enables the adoption ofmore efficient business processes
and leads to capital-labour substitution and, therefore loss ofjobs.... Fourth, the impactofbroadband
on smalland 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 impactofbroadband is higher when promotion ofthe technology iscombined with stimulus
ofinnovative businesses thatare tied to new applications. In other words, the impact of broadband
is neither automatic nor homogeneous across the economic system. This em phasizes the importance
ofimplementing public policies notonly in the areas of telecommunications regulation, butalso in

education, economic developmentand planning, science and technology, and others, (bolding 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,
concluding that differences in the penetration and diffusion of mobile telephony certainly appear to explain some ofthe
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 ofthe 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.
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Rural and Regional Development

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

. Efficiency

. Effectiveness

« Equity

. 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 facilities improves 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

to 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 ofthe 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 marketaccess, and thus lead to

job creation and growth in total employment. Atthe sectoral level, broadband deployment positively
impacts mining; construction; information; and adm inistration, support, and waste managementand
remediation services. Broadband deploymentdoes contribute to employmentgrowth 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 tojob growth than the availability of
broadband.... Weak evidence suggests thatbroadband availability may positively impactretail trade;
professional, scientific, and technical services; and health care and social assistance, though the impactis

likely to be indirect given the supporting nature of these industries to the economy.
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A study on Broadband Internet's Valuefor 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:

. Development of acommunity 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.

e The bestcommunity 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 ofthe 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."
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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 iscurrently 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 maps showing which services are available in

each community in the Canadian Arctic, as of February 2011. Among its recommendations are:

. Committo 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, even encourage, competing services in as many market segments as possible,
thereby promoting consumer and government choice along with innovation and improved services.

This report could serve as atemplate for much of the material required in an Alaska broadband plan. It is interesting to
note that the unit of analysis the ACIA uses isthe 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. Qinig (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 ofthe 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 ofthe key factors in achieving success. (Qinig, 2012)
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Another network serving remote northern communities is K-Net (the Kuh-ke-nah Network), an aboriginal-owned
community ICT network that provides Internet access to the 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, helping them 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 GEDs. K-Net 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 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).

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 $1 million (Canadian) to build infrastructure
connecting the islands' communities, with funding from the Gwaii Trust Society and a 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 ofthe 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 ofthe loss of the traditional language, and Qiniq emerged from the vision of a practical initiative to decrease
the isolation ofthe 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 - 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 videoconferencing 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 atarget 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 oftechnologies"” by the end of 2015 (CRTC, 2011).
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Adoption

The Digital Nation series of studies by the Economics and Statistics Administration and the National Telecommunications
and Information Administration (NTIA) inthe 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 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 mostimportant 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 acomputer 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. Atthat 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. However, 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.

® Price is only one factor shaping the fragile equilibrium ofhome 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.

® Libraries and other community organizationsfill the gap between low home adoption and high community
demand, while providing 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 among tribal members is a barrier to improving their telecommunications.
He quoted atribal 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 atribe's planned improvements included the equipment and technology the tribe wanted and
needed" (Goldstein, 2006).

78 AUGUST 2013



Alaska Broadband Task force

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 atechnical mentoring program" (Goldstein
2006).

There have been many studies on models of community access. In developing countries, atelecenter 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," which are resource personnel who can help
users find information as well as use acomputer (Hudson, 2006).

Sector Studies

Education, Libraries, and Research

Alaska's experience with using telecommunications to support rural education dates from satellite experiments in the
1970s, which distributed first audio and then video educational content to village schools. In the 1980s, 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 setthe 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 as 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 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 atthe 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 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 nexttechnology 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."
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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 ofthe 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.3

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 Atgasuk 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).

Health Care

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 doctors' homes and not atthe clinic. The experiments on NASA satellites showed that reliable voice
communication between health aides and doctors could improve diagnosis and treatment of village patients, generally
resulting in fewer patient evacuations (Hudson and Parker, 1973). These experiments were followed by installation of
commercial satellite earth stations that broughttelephone 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 aterminal 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.4

3 Derived from data available at www.usac.ora
4 Derived from data available at www.usac.org

80 AUGUST 2013


http://www.usac.ora
http://www.usac.org

Alaska Broadband Task force

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 (EHR) adoption throughout the Indian Health Service, Sequist et al. (2007) found
that, of responding physicians, two-thirds felt that the EHR 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 oftools 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 existthat preventthe 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 justtwo 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.

Additionally, broadband access encourages businesses to take advantage ofthe 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 forjob 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
atotal of 89 percent of businesses have fewer than 20 employees. However, half of Alaska jobs are in firms with 100 or

more employees.5

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 often rural Alaskan businesses (70%) indicate that they use the Internet to 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.

5 Alaska Department of Labor and Workforce Development, Alaska Economic Trends, vol. 32, no. 9, September 2012.
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Connect Alaska also found that across Alaska, 23% of businesses (approximately 5,000) allow employees to telework.

This is similarto 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 appearto 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 (SMEs) 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 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 the 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.
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Sustainability

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

Itincreases access to information, improves international accountability, provides a platform for lobby
groups and concerned individuals to raise awareness, and creates new marketsfor sustainable products.
Broadband willbe central to international activity to reduce carbon emissions, manage the risk that
changing environmental conditions will bring and to the growth ofthe clean technology industry. The
application ofbroadband to these purposes is the true value ofthe infrastructure. The key to ensuring

a sustainable society willbe dependenton ICTdevelopments adhering to environmentalsustainability

principles and com mitting to a 'life cycle'managementapproach.

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.

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 investments 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. Atthe 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 isthe 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 ofthe implementation of e-services."
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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 isthat it merely provides a small window of opportunity, which for a
short period of time, allows governmentto 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 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. 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 the 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, along with strategies that may be needed to optimize the benefits resulting from further

investment in broadband infrastructure.

The full ISER report is available at htto://www.alaska.edu/files/oit/bbtaskforce/docs/2012-lI-ISER Terra-SW Studv.odf.
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FISCAL NOTE ANALYSIS #1

STATE OF ALASKA BILL NO. CSHB 179(EDC)
2013 LEGISLATIVE SESSION

Analysis

The Schools and Libraries portion of the Universal Service Fund, more widely known as E-Rate, was authorized as
part of the Telecommunications Act of 1996. Section 254 codified provisions for universal service, a principle that
broadly means everyone should have access to advanced telecommunications services at reasonable rates
regardless of their location. E-Rate schools in Alaska receive a 60-90% discount on the cost of their
telecommunications and internet charges. There are 280 Title 1 schools in both urban and rural Alaska.

This legislation would provide state grants for the non-discounted portion (district share) for bandwidth of up to
200 Mbps, where available, for Title Ischools or school districts.

Currently, only one district is known to have 200 Mbps (megabits per second) capabilities. Many Title | schools are
lacking adequate infrastructure such as broadband, transponder space, fiber optic vs. terrestrial delays and
equipment like computers, switches and routers. Many may not be able to accommodate the increased
bandwidth.

This fiscal note is indeterminate at this time since the cost of broadband will depend on:
-How difficult it is to access (i.e. is fiber optic cable available, and if not, how much expansion is possible on
their satellite or microwave transponders).
-What is the current maximum capacity available to districts that is not being used due to fiscal
constraints?
-How many students are accessing the Internet at one time? (Smaller schools may not need as much at one
time.)
-How the broadband is managed (hardware and distribution) through each service provider, consistency of
equipment and filtering.

(Revised 1/15/2013 OMB) Page 20f2



Alaska State Legislature
Representative Benjamin P. Nageak

Alaska State Capitol fg Si Phone: (907) 465-3473
Room 428 \jg g8| Fax:(907)465-2827
Juneau, Alaska 99801-1182 w Toll Free: 1-888-288-3473
SPONSOR STATEMENT

CS HB 179(EDU) - An Act providingfor public schoolfunding for Internet services

HB 179 will assist school districts with the cost of Internet services. Underthe Federal E-rate program,
broadband services are reimbursed based on each community's poverty levels as determined by the
free and reduced school lunch program. The E-rate program covers 60 - 90% of the costs to purchase
broadband services with a statewide average of 75%.

The total cost of Internet services for schools in 2012 was reported at approximately $50 million. The E-
rate program covered approximately $40 million of these costs. The local school districts were required
to pay approximately $10 million with instructional funds.

This legislation will have the state pay the local share for school districts that is not covered under the E-
rate program and it also sets a minimum floor of 10 megabits/second. That is, HB 179 will assist school
districts with their internet needs and bring all schools across Alaska to a minimum level of internet
services.

I urge your support of this legislation to help improve the quality ofthe educational opportunities for
our children.



LEGAL SERVICES

DIVISION OF LEGAL AND RESEARCH SERVICES
LEGISLATIVE AFFAIRS AGENCY

(907) 465-3867 or 465-2450 STATE OF ALASKA State Capitol
FAX (907) 465-2029 Juneau, Alaska 99801-1182
Mail Stop 3101 Deliveries to: 129 6th St., Rm. 329
MEMORANDUM April 6,2013
SUBJECT: Sectional summary of CSHB 179( )

(Work Order No. 28-L.S0679\U)

TO: Representative Benjamin Nageak
Attn: Maridon Boario

FROM: Jean M. Mischel
Legislative Counsel

You have requested a sectional summary of the above-described bill.

As a preliminary matter, note that a sectional summary of a bill should not be considered
an authoritative interpretation of the bill and the bill itself is the best statement of its
contents. If you would like an interpretation of the bill as it may apply to a particular set
of circumstances, please advise.

Section 1. Provides for state funding to an eligible school district to pay the applicant's
share, as defined, of federally subsidized internet service discounts available to public
schools to cover a base rate in 2014 and annual increases of 10 percent or the applicant's
share of a minimum level of internet service. Also calls for a pro rata adjustment to state
funding if insufficient money is appropriated for the eligible amount.
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Alaska State Legislature
Representative Benjamin P. Nageak

Alaska State Capitol Phone: (907) 465-3473
Room 428 Fax: (907) 465-2827
Juneau, Alaska 99801-1182 Toll Free: 1-888-288-3473

CS HB 179 (EDU)

Explanation of Changes

¢« Removed "telecommunication" from the bill on advice from the department.

« Removed Title 1 references on advice from the department.

e For FY14 the state match would be the total of the applicant's share. This is considered
the "base amount.”

e Beginning in FY15, for those school districts whose Internet services are faster than 10
megabits-a-second the amountthey are eligible to receive is limited to 10% increase
from the previous year's amount.

¢ Beginning in FY15, for those school districts whose Internet services are slower than 10
megabits-a-second the amount they are eligible to receive can increase more than 10%
from the previous year's amount.

. Effective date is added.



FY12 Total Broadband Cost for Alaska School Districts//E-rate Share and Applicant Share
Department of Education and Early Development
February 2013

Alaska Schools, Districts, Consortiums Total Cost % Discount E-Rate Request Applicant Share

ALASKA GATEWAY SCHOOL DISTRICT $408,624.00 85 $347,330.40 $61,293.60
ALASKA GATEWAY SCHOOL DISTRICT $32,781.96 83 $27,209.03 $5,572.93
ALEUTIAN EAST BOROUGH SCH DIST $336,960.00 88 $296,524.80 $40,435.20
ALEUTIAN EAST BOROUGH SCH DIST $3,357.96 88 $2,955.00 $402.96
ALEUTIAN EAST BOROUGH SCH DIST $3,447.72 83 $2,861.61 $586.11
ALEUTIAN EAST BOROUGH SCH DIST $6,090.96 88 $5,360.04 $730.92
ALEUTIAN EAST BOROUGH SCH DIST $205,560.00 88 $180,892.80 $24,667.20
ALEUTIAN REGION SCHOOL DIST $1,770.00 88 $1,557.60 $212.40
ALEUTIAN REGION SCHOOL DIST $5,278.92 80 $4,223.14 $1,055.78
ALEUTIAN REGION SCHOOL DIST $37,212.24 90 $33,491.02 $3,721.22
ANCHORAGE SCHOOL DISTRICT $276,000.00 64 $176,640.00 $99,360.00
ANCHORAGE SCHOOL DISTRICT $468,000.00 64 $299,520.00 $168,480.00
ANCHORAGE SCHOOL DISTRICT $2,669,464.00 64 $1,708,456.96 $961,007.04
ANNt 11b ISLAND SCHOOL DISTRICT $3,108.84 85 $2,642.51 $466.33
ANNETTE ISLAND SCHOOL DISTRICT $149,598.14 85 $127,158.42 $22,439.72
BERING STRAIT SCHOOL DISTRICT $2,269,300.00 89 $2,019,677.00 $249,623.00
BERING STRAIT SCHOOL DISTRICT $1,317,730.00 89 $1,172,779.70 $144,950.30
BRISTOL BAY BOROUGH SCH DIST $240,132.00 76 $182,500.32 $57,631.68
CHATHAM SCHOOL DISTRICT $144,177.72 81 $116,783.95 $27,393.77
CHATHAM SCHOOL DISTRICT $145,179.36 81 $117,595.28 $27,584.08
CHUGACH SCHOOL DISTRICT $4,369.08 90 $3,932.17 $436.91
CHUGACH SCHOOL DISTRICT $223,385.76 90 $201,047.18 $22,338.58
CHUGACH SCHOOL DISTRICT $32,881.80 90 $29,593.62 $3,288.18
COPPER RIVER SCHOOL DISTRICT $1,920.00 72 $1,382.40 $537.60
COPPER RIVER SCHOOL DISTRICT $3,201.00 72 $2,304.72 $896.28
COPPER RIVER SCHOOL DISTRICT $66,450.00 72 $47,844.00 $18,606.00
CORDOVA CITY SCHOOL DISTRICT $1,774.92 75 $1,331.19 $443.73
CORDOVA CITY SCHOOL DISTRICT $3,117.96 75 $2,338.47 $779.49
CORDOVA CITY SCHOOL DISTRICT $47,700.48 75 $35,775.36 $11,925.12
CRAIG CITY SCHOOL DISTRICT $1,199.88 90 $1,079.89 $119.99

CRAIG CITY SCHOOL DISTRICT $1,319.88 90 $1,187.89 $131.99



FY12 Total Broadband Cost for Alaska School Districts//E-rate Share and Applicant Share
Department of Education and Early Development
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CRAIG CITY SCHOOL DISTRICT

CRAIG CITY SCHOOL DISTRICT
DELTA-GREELY SCHOOL DISTRICT
DELTA-GREELY SCHOOL DISTRICT
DELTA-GREELY SCHOOL DISTRICT
DELTA-GREELY SCHOOL DISTRICT
DENALI BOROUGH SCHOOL DISTRICT
DENALI BOROUGH SCHOOL DISTRICT
DENALI BOROUGH SCHOOL DISTRICT
DILLINGHAM CITY SCHOOL DIST
DILLINGHAM CITY SCHOOL DIST
FAIRBANKS-N STAR BORO SCH DIST
FAIRBANKS-N STAR BORO SCH DIST
FAIRBANKS-N STAR BORO SCH DIST
FAIRBANKS-N STAR BORO SCH DIST
GALENA CITY SCHOOL DISTRICT
GALENA CITY SCHOOL DISTRICT
HAINES BOROUGH SCHOOL DISTRICT
HAINES BOROUGH SCHOOL DISTRICT
HOONAH CITY SCHOOL DISTRICT
HYDABURG CITY SCHOOL DISTRICT
IDITAROD AREA SCHOOL DISTRICT
IDITAROD AREA SCHOOL DISTRICT
IDITAROD AREA SCHOOL DISTRICT
IDITAROD AREA SCHOOL DISTRICT
JUNEAU BOROUGH SCHOOL DISTRICT
JUNEAU BOROUGH SCHOOL DISTRICT
KAKE CITY SCHOOL DISTRICT
KASHUNAMIUT SCHOOL DISTRICT
KASHUNAMIUT SCHOOL DISTRICT
KASHUNAMIUT SCHOOL DISTRICT
KENAI PENINSULA BORO SCH DIST

$51,780.00
$12,990.96
$1,951.56
$29,728.68
$75,264.00
$42,000.00
$4,247.40
$107,660.00
$12,000.00
$320,204.00
$34,342.44
$132,000.00
$182,385.00
$381,000.00
$309,048.00
$26,400.00
$175,510.00
$49,018.00
$13,510.32
$31,056.12
$130,212.00
$839.88
$62,082.96
$117,384.00
$495,936.00
$54,513.60
$95,682.40
$102,000.00
$16,092.00
$22,800.00
$320,748.00
$120,000.00

90
90
80
60
80
80
57
57
57
85
85
65
65
65
65
71
71
70
70
86
90
60
84
80
86
59
59
80
90
90
90
68

$46,602.00
$11,691.86
$1,561.25
$17,837.21
$60,211.20
$33,600.00
$2,421.02
$61,366.20
$6,840.00
$272,173.40
$29,191.07
$85,800.00
$118,550.25
$247,650.00
$200,881.20
$18,744.00
$124,612.10
$34,312.60
$9,457.22
$26,708.26
$117,190.80
$503.93
$52,149.69
$93,907.20
$426,504.96
$32,163.02
$56,452.62
$81,600.00
$14,482.80
$20,520.00
$288,673.20
$81,600.00

$5,178.00
$1,299.10
$390.31
$11,891.47
$15,052.80
$8,400.00
$1,826.38
$46,293.80
$5,160.00
$48,030.60
$5,151.37
$46,200.00
$63,834.75
$133,350.00
$108,166.80
$7,656.00
$50,897.90
$14,705.40
$4,053.10
$4,347.86
$13,021.20
$335.95
$9,933.27
$23,476.80
$69,431.04
$22,350.58
$39,229.78
$20,400.00
$1,609.20
$2,280.00
$32,074.80
$38,400.00
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KENAI PENINSULA BORO SCH DIST
KETCHIKAN GATEWAY BOR SCH DIST
KETCHIKAN GATEWAY BOR SCH DIST
KLAWOCK CITY SCHOOL DISTRICT
KLAWOCK CITY SCHOOL DISTRICT
KODIAK ISLAND BORO SCHOOL DIST
KODIAK ISLAND BORO SCHOOL DIST
KODIAK ISLAND BORO SCHOOL DIST
KODIAK ISLAND BORO SCHOOL DIST
KUSPUK SCHOOL DISTRICT

KUSPUK SCHOOL DISTRICT

KUSPUK SCHOOL DISTRICT

KUSPUK SCHOOL DISTRICT

LAKE & PENINSULA SCHOOL DIST
LAKE & PENINSULA SCHOOL DIST
LAKE & PENINSULA SCHOOL DIST
LAKE & PENINSULA SCHOOL DIST
LOWER KUSKOKWIM SCHOOL DIST
LOWER YUKON SCHOOL DISTRICT
LOWER YUKON SCHOOL DISTRICT

MATANUSKA-SUSTINA BOROUGH SCHOOL DISTRICT
MATANUSKA-SUSTINA BOROUGH SCHOOL DISTRICT
MATANUSKA-SUSTINA BOROUGH SCHOOL DISTRICT
MATANUSKA-SUSTINA BOROUGH SCHOOL DISTRICT

NENANA CITY SCHOOL DISTRICT
NENANA CITY SCHOOL DISTRICT
NOME CITY SCHOOL DISTRICT

NOME CITY SCHOOL DISTRICT
NORTH SLOPE BOROUGH SCH DIST
NORTH SLOPE BOROUGH SCH DIST
NORTHWEST ARCTIC BORO SCH DIST
NORTHWEST ARCTIC BORO SCH DIST

$235,620.00
$44,859.60
$31,317.84
$33,000.00
$6,272.64
$8,275.44
$390,300.00
$1,686,636.00
$202,432.20
$73,333.32
$288,000.00
$100,170.72
$360,614.40
$709,140.00
$12,384.48
$12,780.12
$25,935.36

$19,401,707.00

$1,970,628.00
$2,040,000.00
$37,476.00
$62,415.00
$241,535.04
$954,451.00
$162,515.88
$20,400.00
$130,260.00
$29,328.00
$1,022,400.00
$1,041,624.00
$10,524.00
$30,636.00

88
68
68
80
80
76
76
85
75
80
90
80
90
81
87
82
80
87
90
90
62
62
62
62
48
48
80
80
69
69
86
86

$207,345.60
$30,504.53
$21,296.13
$26,400.00
$5,018.11
$6,289.33
$296,628.00
$1,433,640.60
$151,824.15
$58,666.66
$259,200.00
$80,136.58
$324,552.96
$574,403.40
$10,774.50
$10,479.70
$20,748.29
$16,879,485.09
$1,773,565.20
$1,836,000.00
$23,235.12
$38,697.30
$149,751.72
$591,759.62
$78,007.62
$9,792.00
$104,208.00
$23,462.40
$705,456.00
$718,720.56
$9,050.64
$26,346.96

$28,274.40
$14,355.07
$10,021.71
$6,600.00
$1,254.53
$1,986.11
$93,672.00
$252,995.40
$50,608.05
$14,666.66
$28,800.00
$20,034.14
$36,061.44
$134,736.60
$1,609.98
$2,300.42
$5,187.07
$2,522,221.91
$197,062.80
$204,000.00
$14,240.88
$23,717.70
$91,783.32
$362,691.38
$84,508.26
$10,608.00
$26,052.00
$5,865.60
$316,944.00
$322,903.44
$1,473.36
$4,289.04
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NORTHWEST ARCTIC BORO SCH DIST $3,724,955.16 86 $3,203,461.44 $521,493.72
PELICAN CITY SCHOOL DISTRICT $18,997.50 80 $15,198.00 $3,799.50
PETERSBURG CITY SCHOOL DIST $3,060.00 76 $2,325.60 $734.40
PETERSBURG CITY SCHOOL DIST $6,000.00 76 $4,560.00 $1,440.00
PETERSBURG CITY SCHOOL DIST $59,160.00 76 $44,961.60 $14,198.40
SITKA SCHOOL DISTRICT $18,000.00 64 $11,520.00 $6,480.00
SITKA SCHOOL DISTRICT $144,000.00 64 $92,160.00 $51,840.00
SKAGWAY CITY SCHOOL DISTRICT $25,704.00 70 $17,992.80 $7,711.20
SKAGWAY CITY SCHOOL DISTRICT $7,200.00 70 $5,040.00 $2,160.00
SOUTHEAST ISLAND SCHOOL DIST $1,140.00 82 $934.80 $205.20
SOUTHEAST ISLAND SCHOOL DIST $513,144.00 82 $420,778.08 $92,365.92
SOUTHEAST ISLAND SCHOOL DIST $176,880.00 82 $145,041.60 $31,838.40
SOUTHWEST REGION SCHOOL DIST $1,800.00 90 $1,620.00 $180.00
SOUTHWEST REGION SCHOOL DIST $1,245,408.00 90 $1,120,867.20 $124,540.80
ST MARYS CITY SCHOOL DISTRICT $177,887.00 90 $160,098.30 $17,788.70
TANANA CITY SCHOOL DISTRICT $45,000.00 90 $40,500.00 $4,500.00
UNALASKA CITY SCHOOL DISTRICT $1,996.92 55 $1,098.31 $898.61
UNALASKA CITY SCHOOL DISTRICT $2,973.60 55 $1,635.48 $1,338.12
UNALASKA CITY SCHOOL DISTRICT $6,000.00 55 $3,300.00 $2,700.00
UNALASKA CITY SCHOOL DISTRICT $96,660.00 55 $53,163.00 $43,497.00
UNALASKA CITY SCHOOL DISTRICT $21,372.84 55 $11,755.06 $9,617.78
VALDEZ CITY SCHOOL DISTRICT $126,210.00 60 $75,726.00 $50,484.00
VALDEZ CITY SCHOOL DISTRICT $38,498.16 60 $23,098.90 $15,399.26
WRANGELL CITY SCHOOL DISTRICT $2,637.84 80 $2,110.27 $527.57
YAKUTAT CITY SCHOOL DISTRICT $111,240.00 90 $100,116.00 $11,124.00
YUKON FLATS SCHOOL DISTRICT $11,412.00 85 $9,700.20 $1,711.80
YUKON FLATS SCHOOL DISTRICT $264,240.00 85 $224,604.00 $39,636.00
YUKON FLATS SCHOOL DISTRICT $725,532.00 85 $616,702.20 $108,829.80
YUKON-KOYUKUK SCHOOL DISTRICT $2,400.00 90 $2,160.00 $240.00
YUKON-KOYUKUK SCHOOL DISTRICT $13,440.00 80 $10,752.00 $2,688.00
YUKON-KOYUKUK SCHOOL DISTRICT $45,000.00 90 $40,500.00 $4,500.00
YUKON-KOYUKUK SCHOOL DISTRICT $47,280.00 90 $42,552.00 $4,728.00
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YUKON-KOYUKUK SCHOOL DISTRICT $1,267,920.00 90 $1,141,128.00
YUPIIT SCHOOL DISTRICT $7,008.00 90 $6,307.20
YUPIIT SCHOOL DISTRICT $998,310.00 90 $898,479.00
PRIBILOFS SCHOOL DISTRICT $222,000.00 90 $199,800.00
PRIBILOFS SCHOOL DISTRICT $224,400.00 90 $201,960.00
MOUNT EDGECUMBE HIGH SCHOOL $130,260.00 80 $104,208.00

$54,553,580.96 $45,373,297.34

$126,792.00
$700.80
$99,831.00
$22,200.00
$22,440.00
$26,052.00

$9,180,283.62
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E-RATE PROGRAM - DISCOUNTED TELECOMMUNICATIONS SERVICES
FEDERAL COMMUNICATIONS COMMISSION (FCC)/

UNIVERSAL SERVICE ADMINISTRATIVE COMPANY (USAC)/
SCHOOLS AND LIBRARIES DIVISION (SLD)

Non-profit private schools —along with public schools, and libraries —can receive discounted
telecommunications services through the E-rate program.

The E-rate program is administered by the Schools and Libraries Division (SLD) of the universal Service
Administrative Company (USAC1. The |orogram was set up in 1997 when the Federal Communications
Commission (FCC) adopted a Universal Service Order implementing the Telecommunications Act of 1996. The
Order was designed to ensure that all eligible schools and libraries have affordable access to modern
telecommunications and information services. Up to $2.25 billion annually is available to provide eligible
schools and libraries with discounts under the E-rate program for authorized services.

Amount of Discounts

The E-rate provides discounts of 20 percent to 90 percent for eligible telecommunications services, depending
on economic need and location (urban or rural). The level of discount is based on the percentage of students
eligible for participation the National School Lunch Program or other federally approved alternative
mechanisms. (Non-public schools and others not participating in the National School Lunch Program can use
federally approved alternative mechanisms contained in the Improving America’s Schools Act. Details of such
mechanisms may be found in "Alternative Discount Mechanisms™ on the SLD web site.

INCOME Measured by % URBAN LOCATION Rural Location
of students eligible for
the National School Lunch

Program E-Rate Discount E-Rate Discount
If the percentage of students ...and the school is in an ...and the school is in a
in the school gualifying for URBAN area, the E-rate RURAL area, the E-rate
the National School Lunch discount will be... discount will be...
Program is...
Less than 1% 20% 25%
1% to 19% 40% 50%
20% to 34% 50% 60%
35% to 49% 60% 70%
50% to 74% 80% 80%
75% to 100% 90% 90%

Eligible Services

Discounts can be applied to commercially available telecommunications services, Internet access, and internal
connections. Eligible services range from basic local and long distance phone services, and Internet access
services, to acquisition and installation of equipment to provide internal connections.

http://www?2.ed.gov/print/about/offices/list/oil/nonpublic/erate.html 3/24/2013


http://www2.ed.gov/print/about/offices/list/oil/nonpublic/erate.html

E-Rate Program - Discounted Telecommunications Services —Office of Non-Public Educ... Page2 of6

An "Eligible Services List" is posted on the SLD web site. Be sure to check the SLD web site for this list;
updates are occurring for Year 4. Any service NOT included on this list as an eligible service should be
considered ineligible. Please note that not all of the eligible services may be available in all areas throughout
the country. (Note: The FCC has authority to revise service eligibility determinations. Applicants and service
providers are well advised to regularly check the SLD web site to learn of any possible additions or
adjustments to the Eligible Services List.)

Examples of Eligible and Ineligible Services (Eligibility may in some cases be conditional)

Eligible Services Ineligible Services
= Basic phone service, which includes * Voicemail
local and long distance (toll) service » Online content o
» Leased data Circuits  Professional development training
e T-1, 56K, ISDN lines = Software (see, Eligible Internal
« Dial-up Intemet access Connections)
i Erlrrglclt Internet connections

Eligible Internal Connections Ineligible Internal Connections
e Telecommunications wiring = Personal computers
= Routers = FAX machines
» Switches « Modens in personal computers
e Hubs e Electrical wiring
. CNeetV\/_on( Servers _ . ésbestos removal
 Certain system operating software = Cameras
. V\ﬁreless{sANs pe ng
* Installation & basic maintenance
 Private Branch Exchange (PBX)

Application Process

Schools that plan to participate In the E-Rate program will need to follow a series of steps in order for their
request for services to be placed on the SLD website. The timeline for filing appropriate forms is announced
annually by the SLD on their website . While this request for services (form 470) is on the website, vendors
interested In providing services can access your request and provide bids on it. At the end of the required
posting period, you may choose a vendor who can provide the services you have requested. Here are the
steps that must be followed:

Instructions provided by SLD on the apﬁlication Process or htto.77www.sl.uriiversalservice.org/apDfv/ (Note
that the dates are for funding year 4. The SLD website will be updated in future years to show the dates for
those years.)

To apply for E-rate Discounts, the applicant (“‘you') must:

1 Develop a technology plan: If you have not already developed a technology plan, you need to do so
then and submit it for approval by your State or another certified approving body (see above). Note
that your technology plan must be approved before you file the Form 486 and receive discounts.

2. Submit FCC Form 470 (Description of Services Requested and Certification Form): If you plan to file a
Form 471 ONLY for services provided during Funding Year 4 under contracts signed pursuant to posted
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Residents of Alaska's bigger communities pay about $25 per month for unlimited access to the
Intermet, including unlimited use of email. Residents of smaller/more remote towns (such as Angoon,
Pelican, Sand Point, Unalaska, White Mountain, Teller, and Brevig Mission) pay about $45 per month
for similar services. Over two dozen different companies within Alaska offer Intemet service; some,
including GCI, PTI, and Intemet Alaska, offer service to many communities statewide. Other ISPs,
such as Kenai Net serving the Kenai, Seward Net serving Seward to Moose Pass, and Mosquitonet
serving Fairbanks, offer service to a smaller geographic area only.

Members of a few Southeast Alaska communities receive Intemet service through a non-commercial
ISP: SEAKnet, a regional computer network initially funded by a federal NTIA grant to the Alaska
State Library, originally served the communities of Gustavus, Haines, Hoonah, Kake, Petersburg and
Wrangell. SEAKnet Is now a collaboration between the Alaska State Library, the SEAKnet
communities, and the University of Alaska.

Currently, SEAKnet serves four communities since Petersburg and Wrangell elected to continue
Intermet service through commercial providers. Routers, terminal servers, and modems In each
community allow local users to connect their own computers to the University of Alaska's computer
network and, in tum, to the Intemet by dialing a local telephone number. SEAKnet is currently
administered by representatives In each of the four remaining communities and at the Alaska State
Library, with network services provided by the University of Alaska and technical support by
volunteers and library staff in each community. SEAKnet relies heavily on local libraries and
volunteers to sign up users and help them get connected. Users pay a monthly fee of $25 (plus a
local contribution in some communities).

In 1999, community members in Hoonah began a spin-off from SEAKnet and now have their own
non-profit community-based ISP, HoonahNet. With support from the City of Hoonah and the Liquor
Board, the community installed a VSAT satellite and server. Users pay $30 per month plus a $35
installation fee. The organization's website reports that $10 per month goes to administer and
maintain the dial-in, web and mail servers and do the organization's bookkeeping; $10 per month is
earmarked for the 512k VSAT satellite service fees; $7 per month pays for the dial-in phone lines
from PTI; the remaining $3 per month fee, as well as the $35 installation fee, goes towards adding
modems and dial-in lines and maintaining existing equipment.

The Federal E-Rate ProgramandASTF Grants: Helping to ConnectAlaska’s
Schools

According to Della Matthis, Alaska State Library's E-Rate Coordinator, all school district offices and
nearly every school in the state have access to the Intemet. She estimates that students in 95% of
the school buildings in the state have Intemet access; the only schools without Intemet access are
those located In areas with extreme physical obstacles (e.g., schools at the back of fjords in
Southeast Alaska). She reports that some schools still use radio phones and a few have a single
copper-grade phone line that allows only a slow connection and a long distance phone call.7 M.
Mathis credits two sources of funding—the Alaska Science and Technology Foundation (ASTF) and

7S Mathis reports that schools without Intemet acoess induck 3 As:tndsintreSqﬂeastlslaﬁS:mdDmi%Z
%d?]gdslntfedldenstma,a'esdfodlanmHalsSdfodDslnd,mdoremthe\rﬂml«’qﬂqk
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the E-rate discounts—with the Intemet connectivity of Alaska schools.8 Ms. Matthis believes that
"through the influx of Alaska Science and Technology Foundation funding and E-Rate discounts, the
districts of Alaska are fast becoming connected to the greater world of Information. Still to be
overcome are the enormous monthly costs of such connections and the difficulty of supporting and
maintaining networks off the road system.”

The Federal E-Rate program

Federal law has long recognized that communication services were vital to all Americans.9 The
Communications Act of 1934 first codified that goal as follows:

To make available, so far as possible, to all the people of the United States a rapid,
efficient, Nation-wide, and world-wide wire and radio communication service with
adequate facilities at reasonable charges.

These words continue to provide the Ideological and legal basis for many U.S. telecommunications
laws and programs. The Universal Service Fund (USF) was established in 1983 to ensure that all
Americans can afford telephone service wherever they live. Prior to 1983, this was accomplished
through AT&T’s internal rate structure, but the divestiture of AT&T led to the establishment of the USF
to keep telephone service affordable in a competitive telecommunications market.

Until 1996, the fund compensated telecommunications companies providing service to low income
areas and rural communities. In 1996, Congress passed the Telecommunications Act of 1996,
mandating that the Universal Service Fund also provide support for schools, libraries and rural health
care providers.

The USF Is comprised of contributions from all telecommunications companies in the United States,
including local and long distance phone companies, wireless and paging companies, and payphone
providers. All of the country’s communities—including public and private schools, public libraries,
rural health care providers, low-income neighborhoods, and remote communities—are now eligible to
seek discounts for communications services from the Universal Service Fund.

* It should bo noted thet praised by onl[dcmd@rstheE-rate hes Its aritics. Forexanple, David
Hughes, listedas the contact for"jadlicyand O(faau quedtiors'*at Ad Goloracb Uity Conmunications, a conany offering
Wireless comections tothe Irtemet, tfmgwtherearetedm logies (no-icense wireless or madnae)
thatwould a shodl district to tolirk ofltssdmlstoﬁeclos&ct ISP, ortoeach ather across a

toan, and fora recuming cost ast-mle Inkservice, morth after nmonth, and

who to dothis IFTHEYwere the prinary beneficiaries of E-rate, Iobhied yeaprmt %ﬂem%gonﬂ%mm
aould the wireless-cevioes or micronaves they wanted, so, farding the schools to gt their service framithe telephone
%nmor nsomesall nayoethewbleoa‘rpanm IVary schools... V\artedtowetfeﬁlstyears Erateprogam

onBethe one-time of [suchegui thag\ere coi
Conpany, rules. ! matm%brﬁlegjra@%ﬂ has oost SH?Imefa Vﬂ% costra?m%r,$35 hlllcn anl

and another for Bemity. . Sothe schools are el tel
installed the telephore everyyear ser\no&%\lm mm%mm?mmm m%i‘oremyomm vear e aﬁ the
oostofltswmnsnwm) , IFthe Congress cuts program Orﬂreaterstoa allmesdmlsami hmesvwl

screambloody murder t0 thet Tres* oney fram\V\shi conpanies, oncethe servi
Irstalled, can't lose ke%)uo programreneins one ofthe nr%stbedwrdlak pudlic plicies Inthe retion V\Ttha Hl

ofa lat of smoke and nrinars hidi Irlﬂeseorets Butwithpl ofselfm%atlletlasba Wd
%ms inaigirdl, framanenai aﬂnr% favgr%d y Springer, March4,

" This brief history of universal service Is acbpted from Infamration contained on the web site of the Liniversal Senvice
Qrganization (hflp/Awmvuniversalservice. org/infoAisf. ).
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Under direction from the Federal Communications Commission, the Universal Service Administrative
Company (USAC), a private, not-for-profit organization, administers the USF and the following four
programs: the High Cost Program, the Low Income Program, the Rural Health Care Program, and the
Schools and Libraries Program. The Universal Service Fund for Schools and Libraries—popularly
known as the "E-rate” program—has greatly benefited schools In rural Alaska. Table 2 lists the
funding received by schools, libraries, and rural health facilities in Alaska for each of the last two
federal funding cycles. Alaska's schools and libraries received approximately $12 million in discounts
in each of the first two E-rate funding cycles, more per student than any other state.

Schoolsand Libraries

The Schools and Libraries Division of the USAC administers the program offering discounted
telecommunications services for eligible schools and libraries. The Telecommunications Act of 1996
expanded the concept of universal service to include a mandate that all telecommunications carriers
provide "'services to elementary schools, secondary schools, and libraries for educational purposes at
rates less than the amounts charged for similar services to other parties.” Program funds, capped at
$2.25 billion annually, provide discounts of 20 to 90 percent on telecommunications services. Intemet
access, and intemal connections within schools and library buildings. Schools and libraries in low
income areas—as measured by the number of students eligible for the National Free Lunch
Program—as well as those in rural areas qualify for the highest discounts. All of Alaska, except the
Anchorage area, is considered rural for the purposes of calculating the discount level.

Once approved, discounts are paid directly to the companies providing the telecommunications,
Internet access or intermal connections; the schools and libraries are responsible for paying the
undiscounted portion. According to data published by the Schools and Libraries Division, in each of
the first two years of the program, schools and libraries in Alaska received an average discount of
over 70 percent for eligible services.10

Rural Health Care

The Rural Health Care Division of USAC administers the program offering discounted
telecommunications services to eligible rural health care providers. Congress mandated that
discounted services for rural health care, capped at $400 million annually, be offered so that public or
non-profit rural health care providers pay no more than their urban counterparts for
telecommunication services. The Rural Health Care Division aims to provide support to rural health
care providers for telecommunications services related to the use of telemedicine and telehealth.

In addition, any not-for-profit health care provide—whether in a rural or urban area—qualifies for
Internet access assistance if the organization must pay toll charges (long distance) in order to access
an Internet Service Provider. In this case, the health care provider may qualify to receive 30 hours or
$180 per month, whichever is less, to pay for the toll charges. All of Alaska outside of the Anchorage
area is classified as rural for the purposes of this program.

As you can see from Table 2, during the first year funds were available to rural health care providers,
Alaska providers received $444,000—nearly 20 percent of the total distributed nationally. Rural
health care providers in House Election District 37 (including providers in Ambler, Buckland, Deering,
Klvallna, Kobuk, Kiana, Kotzebue, Noatak, Noorvik, Point Hope, Selawik, and Shungnak), received
nearly 43 percent of that amount, or $188,000.

1DSthod and library funding data are available anHline at mansi.universalservice O[Q/%y/fcyear_llstate,asp ad
www.sl.unmr—rsalservice.org/apply/fcyear2/state.asp, The data for Aladka are presented in Table 2 aF this repart.
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Barrow Whalers Afvigsluallt

BiTONH%Sdm Honorable Benjamin Nageak
P.O. Box State Capitol
Aeda 0723 Room 428
-390
(907) 852-8939 Juneau, AK 99801
HUS Wolves Ama’pf”mt AMdle Dear Representative Nageak:
RO Bl omn | am writing to thank you for your sponsoring House Bill 179 for public school
Xe's 2] funding for internet services. This bill supports all districts in Alaska. Increasing costs
(907) 82-7TA and flat funding are challenging districts to continue to provide the programs our

Arctic Foxes Vflganntat students need. This bill will provide funding for internet services that are a critical

Fred Ipalook Herrentary School component ofa 21" Century education program.
PO %450 PO i prog

QOOQ %‘4% %723 E-rate provides federal funding for a portion of a school district’s telecommunication
(907) 8524713 costs. Your bill will provide state funding for the balance of those expenses and allow
Kltta SNV Owls Ukollt/ch districts to increase their bandwidth. This allows those rural districts primarily served
ita Leami by satellite to increase the bandwidth available to students to 10 megabytes per

RO B)(N w3 second. This is avery basic level of service, The Capitol has 100 megabytes per
@%2—9677 second service. Although basic, it will be a tenfold increase for some rural schools in

(S07) 824334 Alaska. Ten megabytes will be three times faster than our district’s current service to
Kaveolook Rams Imnalt/ch village schools. This is a step in the right direction to address the equity issue of
I—brd%)(l@ﬁdod(de educational opportunity for rural students in Alaska.

Alaska 9747
This is not only a rural bill, urban districts will also benefit. Railbelt communities also

(907) 6106718 use E-rate funding and will have the local share covered. The bill allows themto geta
Nulasut Trappers Nanlflaatuatit  10% increase in 2015.
-FI’- Box 89167
Nuiosit, Alaska 99789 An distinct advantage of this bill is that it allows the state to leverage federal funds.
gﬁkﬁﬁ The federal E-rate program will continue to pay for apercent of district’s

(S07) 40621 telecommunication services. If districts are able to increase the amount spent on
TlkIfiaa Hamoonar* Kaouatlt telecommunications because of state support, the federal government will provide

Schodl i
% s more funding to Alaskan schools.

Point Alaska 99766 _
2002/2603 | appreciate your advocacy on behalf of the students of the North Slope Borough
(07) 3682710 School District and students across the state. Thank you for your leadership.
Kai_l awttt/ch
PO Bx50077 Sincerely,
Part@_,&lasle 979
%(9)7) 833-2315

Alak Huskies QImuktlt

Aok School Peggy Cowan

PO Bx10 i
s Superintendent

93)?(907) o5t

Y

Box 169 Barrow, Alaska 99723  (907)852-5311  Fax (907) 852-9503



Apiil 2,2013

Senator Donald Olson
Representative Benjamin Nageak
State Capital Bldg.

Juneau, AK 99801

Senator Olson and Representative Nageak,

| am wwiting in supportof both SB 82 and HB 179; comypanion hills that provide funtfing to public
schoolsfor telecommunications or intemet services. As you know, schoadl districts are facing
difficult budget decisions. By providing assistanceto districts with technology costs, we are able
to direct additional dollars to the dassroom Inthe Fairbanks North Star Borough, we anticipate a
savings of approximately $200,000 as a resullt of this legislation.

We appreciate supportfor education.

Respectfully,

Pete Lewis
Superintendent of Schools
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A laska hopes to lead in digitizing classroom s
Published: March 30, 2013
By JOSHUA BERLINGER — Associated Press

JUNEAU, Alaska — Jolene Kinsland's two classrooms look like those at any other elementary school in
the United States. An American flag hangs beside the window. Cubbies greet students at the open-door
entrance of one room, filing cabinets at the other.

The out-of-place, old-fashioned scale that sits in the back of one room is the first clue that this school with
shockingly bright yellow walls and cabinets actually isn't like every other.

Hundreds of miles away from Anchorage, across the Alaska Range - home to North America's tallest
mountain, Mount McKinley - the 10 students in grades three through 10 at the Takotna Community
School in face challenges unfamiliar to most in Americans but all too common for Alaska's rural youth.

Here, ittakes a whole lot of effort to stay on the good side of the digital divide by keeping up to date with
the latest technology, butthey might be getting some help soon.

Some educators and politicians, including Gov. Sean Parnell, wantto even the playing field for students in
Takotna and every other of the state's approximate 500 schools by giving each student a tablet computer
and establishing a unique digital learning infrastructure. It's part of a push for digital learning initiatives as
a way to improve the classroom experience, better engage students, and help teachers become better

instructors.

Takotna is one of the smallest communities in the Iditarod Area School District, which covers nine schools
situated along the famed Iditarod Trail Sied Dog Race in Interior Alaska about 225 miles northwest of

Anchorage.

There are no roads leading in or out of the village; planes come in twice a week to deliver mail or
groceries. McGrath is the closest community to go grocery shopping. It's only 18 miles away, but a round-
trip flight costs upward of $200.

Takotna's school is very much like those throughout rural Alaska.

"You walk into schools, and you step back a few years," says education commissioner Mike Hanley. "Our
schools are absent to technology that we use in the rest of our lives."

The Alaska Department of Education and Early Development wants to add expand three digital learning
projects already in place, butthe ambitious centerpiece of its effort is the Alaska 1-to-1 Digital Technology
Initiative, which would put an electronic tablet in the hands of every Alaska child over a four year time

period.

"Almost no businesses can function without technology,” says Carl Rose, the executive director of the
Association of Alaska School Boards. "If business is totally dependent on it, if government is totally
dependenton it, if world communications is totally dependent on it, what about our schools?"
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The school board association is partnering with the department to hopefully implement the program in
districts, organize partnerships with private companies and lobby legislators for funding.

However, the program is about more than just the hardware that would be given to teachers and students;
it's about building a new infrastructure for education, changing the way instructors teach and helping
students develop 21st century skills by the time they graduate.

"It's notjust to put a textbook on an iPad and call that new technology. We really haven't gained anything
from that,” Hanley said. "We're looking at helping teachers become more effective and more efficient."

With today's software, Hanley says teachers can upload work from multiple students and analyze their
deficiencies much more quickly. They can choose different assignments tailored to each student and
differentiate instruction to tailor the needs of children of multiple skill levels using apps and other software.

If all goes to plan, the 1-1 initiative would be rolled out over four years at a cost of around $15.5 million.
The state and districts will split the $200 per-student cost of supplying Alaska's 129,000 K-12 kids with
tablets, with the state covering 60 percent and the district contributing the rest. Teachers will be supplied
with tablets and laptops as well.

One rural superintendent called the idea "revolutionary."
"I think it's going to be one ofthe great equalizing initiatives," says Iditarod superintendent Scott Ballard.

But some districts without extensive broadband access worry that they'll be on the hook for a device and
system that requires an Internet connection.

Even the state's largest district has concerns.

The Anchorage School Board, which serves over a third of Alaska's public school students, hasn't taken
an official position on the program, according to President Jeannie Mackie.

As a parent, Mackie likes the idea of engaging her kids in a way that appeals to them and focuses their
education in a way that emphasizes technology skills. But like other districts, Anchorage is concerned that
the project will end up costing more than what the state is willing to allocate, at a time when Anchorage is

laying off staff due to budget cuts.
"Implementing something like this, is much different in a small district," Mackie said.

Parnell's initial budget allocated $5.9 million for the project, but much of that was removed in the House
version ofthe bill. The Senate proposed $5.16 million for digital learning tools, and it will likely be up to
the conference committee of House and Senate negotiators to reach a final agreement.

The department also wants to expand three digital learning initiatives already in place - the Alaska Online
W ith Libraries project, which would expand broadband access to some of the state's most isolated areas,
the state's online homework help and the Alaska Learning Network, which broadcasts online live,
interactive classes taught in other districts around the state.

"When we look at Alaska and we look at our vast geography and the challenges that we have there, we
can offer a highly qualified teacher to a student in a small community that only has one in their building,
we can offer them a highly qualified teacher in calculus that they don't have the opportunity to have now,

Hanley said.

And that appeals to Neil Huffman, the vice president of the Iditarod school board.

"It will enable students, even in our very remote sites, to be on an equal playing field with students in the
larger school," she said.
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