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Executive Summary 

About BTOP 

The American Recovery and Reinvestment Act of 2009 
(Recovery Act) appropriated $4.4 billion in federal funding to the 
National Telecommunications and Information Administration 
(NTIA) to implement the Broadband Technology Opportunities 
Program (BTOP) in order to spur job creation, stimulate 
economic growth, and increase access to broadband services.1 
BTOP projects are intended to support increased broadband 
access and adoption, provide broadband training and support 
through community organizations, and stimulate the demand for 
broadband. NTIA distributed grant funding to 233 projects, 
benefiting all 50 states, 5 territories, and the District of 
Columbia. The types of projects BTOP funded include Public 
Computer Centers (PCC), Sustainable Broadband Adoption 
(SBA), and Comprehensive Community Infrastructure (CCI). 
CCI projects deploy new or improved broadband Internet 
facilities to connect households, businesses, and community anchor institutions (CAI) such as 
schools, libraries, hospitals, and public safety facilities.2 CCI projects funded by BTOP are 
predominantly middle mile projects, although a small number of last mile projects were awarded.3 

About the Evaluation Study 

This case study report is one of twelve case studies performed by ASR Analytics, LLC (ASR) on 
CCI projects. It is part of a larger mixed-methods evaluation of the social and economic impacts of 
the BTOP program. 

The purpose of this case study is to:4  

 Identify how the grantee maximized the impact of the BTOP 
investment. 

 Identify successful techniques, tools, materials, and 
strategies used to implement the project. 

 Identify any best practices, and gather evidence from third 
parties, such as consumers and anchor institutions, as to 
the impact of the project in the community. 

This case study is primarily qualitative. Social and economic impacts are categorized by the five 
focus areas described in Interim Report 1, with the addition of the Government Services focus 

area.5 Section 2 includes the presentation of these impacts by focus area. 

The evaluation study team collected information to evaluate the social and economic impact of the 
University of Arkansas System’s (UAS) Arkansas Healthcare, Higher Education, Public Safety, and 
Research Integrated Broadband Initiative (Arkansas e-Link) during field visits. From October 20 to 
October 24, 2013, the evaluation study team met with project partners and CAIs connected by the 
project. In total, the evaluation study team performed nineteen site visit interviews and focus 
groups. ASR transcribed these discussions and used this information, along with other information 

Comprehensive 
Community Infrastructure 
projects deploy new or 
improved broadband 
Internet facilities to 
connect households, 
businesses, and 
community anchor 
institutions such as 
schools, libraries, 
hospitals, and public 
safety facilities. 

The information 
presented in this report 
intends to capture the 
social and economic 
impacts of the grant, and 
is not an evaluation of 
UAS, its partners, or its 
subgrantees. 
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and reports provided by the grantee, to supplement Quarterly Performance Progress Reports 
(PPR), Annual Performance Progress Reports (APR), and other publicly available information. The 
information presented here is intended to capture the social and economic impacts of the grant, 
and is not an evaluation of UAS, its partners, or its subgrantees. 

About the Grantee 

The University of Arkansas System (UAS), founded in 1871, has more 
than 66,000 students and 17,000 employees over 6 main campuses, a 
medical school, 2 law schools, and several community colleges. Since 
1991, the university has operated a statewide broadband healthcare 

network, known as the Arkansas Telehealth Network (ATN), overseeing 483 hours of daily 
interactive video.6 

On August 1, 2010, NTIA awarded UAS a BTOP CCI grant for 
$102,131,393 to implement the Arkansas Healthcare, Higher 
Education, Public Safety, and Research Integrated Broadband 
Initiative, later renamed the Arkansas e-Link project by the 
grantee. University of Arkansas for Medical Sciences (UAMS) 
supported the project by pledging $26,450,427 in matching 
funds. Altogether, the project invested a total of $128,581,820 in 
Arkansas. As of June 30, 2013, project expenditures totaled 
$107,568,396 (84 percent of total budget),7 

UAMS is Arkansas’s only medical teaching facility, comprising five 
colleges, the UAMS hospital, and numerous clinics and health 
service providers. UAMS is a member of the Arkansas Telehealth 
Oversight and Management (ATOM) board and operator of ATN, 
the state’s primary telehealth network. ATN links hospitals, 
healthcare providers, and public safety agencies statewide on a 
dedicated broadband network. 

The Arkansas Research and Education Optical Network 
(ARE-ON) was a subrecipient of the grant. ARE-ON is the 
state’s only publicly owned fiber-optic network serving 
research and higher education institutions. ARE-ON provides 

fiber connectivity to four-year colleges and universities and two-year community colleges in 
Arkansas. 

UAS designated grant implementation activities to a team comprised of project managers 
employed by UAMS and representatives from ARE-ON. The UAMS team members oversaw all 
telehealth activities while ARE-ON, the project's subgrantee, was responsible for connecting higher 
education institutions to its network. Grant administrators refer to the UAMS and ARE-ON teams, 
and their respective projects, jointly. They renamed the grant project, including healthcare and 
education initiatives, Arkansas e-Link (e-Link) and refer to themselves as the e-Link Team. 

Project Proposal and Status 

The Arkansas e-Link project focused on improving telemedicine opportunities, extending fiber 
connections to higher education institutions, and upgrading existing higher education connections. 
UAS proposed the following, with results shown: 

 The project’s goal was to build 380 miles of new fiber and improve capacity of existing ATN and 
ARE-ON network infrastructure.8 Due to budgetary constraints, the e-Link team decided to 

The Arkansas e-Link 
project invested a total of 
$128,581,820 across 
Arkansas, including 
$102,131,393 in federal 
funds.  
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execute dark fiber IRUs where possible instead of constructing new fiber. As of June 30, 2013, 
ARE-ON constructed 49 miles of new fiber and leased 716 
miles of fiber through IRUs. The network’s 1,488 miles of 
existing fiber were enhanced by installing new equipment, 
including upgrades to twenty-three interconnection points.9 

 Serve 474 CAIs, including 423 healthcare sites, 22 
community colleges, 14 other institutions of higher 
education, 8 libraries, 1 public safety entity, and 6 
government buildings.10 As of June 30, 2013, the Arkansas 
e-Link project directly connected 376 CAIs, including 366 
healthcare institutions, 4 higher education institutions, and 6 
other community support organizations.11 An additional 44 
sites received Interactive video (IAV) equipment funded by 
the grant, but no broadband service. These sites rely on 
existing connectivity or connectivity provided through other 
federal programs to access the network. In total, the grant 
served 420 integrated network sites, or locations capable of 
broadband delivery and transmission as of June 30, 2013.12 
The grantee expects to add thirty-eight more integrated 
network sites, including twenty-one higher education 
institutions and nine healthcare sites. This would total 458 
CAIs. Deviation from the original goal of 474 is due to site 
closures. 

 Provide IAV equipment and attachments to participating healthcare sites.13 As of October 2013, 
UAMS distributed 530 IAV units and 641 clinical assessment tools, including stethoscopes and 
probes that attach to the IAV equipment. The IAV units distributed through the project facilitate 
two-way video communications and accommodate the attachment of clinical assessment tools 
such as stethoscopes and blood pressure cuffs. While most of the IAV units were distributed to 
healthcare facilities, including primary care providers, hospitals, and mental health facilities, 
eight libraries received IAV units for teleconferencing activities.14 Most of these healthcare 
entities are located in rural areas. 

 Provide computers to libraries and healthcare sites for public Internet access and, in the case of 
healthcare sites, to provide health education materials.15 As of October 2013, UAMS distributed 
290 public access computers. Recipients included eight public libraries and library districts, and 
the remaining were healthcare sites such as local health departments.16 

As shown in Table 1, almost all of the CAIs served as of June 30, 2013 are medical facilities (97 
percent), followed by other community support facilities as the second most frequent CAI type (2 
percent).17 The project proposed to connect 474 CAIs, including 423 medical facilities, 34 
institutions of higher education, 8 libraries, 8 other community support institutions, and 1 public 
safety building.18 

 

 

 

 

 

 

 

UAS accomplished the 
following from their 
proposed goals: 

 Constructed forty-nine 
miles of new fiber 

 Improved capacity of 
ATN and ARE-ON 
networks 

 Provided broadband 
service and equipment 
to 420 CAIs 

 Distributed 530 IAV 
units, 641 clinical 
assessment tools, and 
290 public access 
computers 
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Table 1. Community Anchor Institutions Located in the Service Area 

Type 
Goal 

Served by 
Grantee 

Service Area 

# % # % # 

Library 8 2% 0 0% 57 

Medical/Healthcare 423 89% 366 97% 3,318 

Public Safety 1 0% 0 0% 1,041 

School (K-12) 0 0% 0 0% 1,270 

University, College, or Other Postsecondary 34 8% 4 1% 83 

Other Community Support 8 1% 6 2% 6 

All 474   376   5,775 

The e-Link project focused on expanding and integrating the existing ARE-ON and ATN networks. 
ARE-ON and ATN do not intend to provide wholesale broadband service or service to businesses 
and homes. Thus, no wholesaler or last mile agreements have been executed or are anticipated. 
Upgraded and new interconnection points and capacity enhancements are intended to encourage 
last mile providers to serve additional healthcare, education, and government CAIs on the 
expanded ARE-ON and ATN networks. 

Major Outcomes and Impacts 

Through interviews and data collection from a number of sources, the evaluation study team 
observed qualitative and quantitative outcomes and impacts of the project. The list below highlights 
these outcomes and impacts, with additional detail provided in Section 2. 

 Network upgrades, new connections, and the distribution 
of IAV equipment and tools have broadened telemedicine 
opportunities for Arkansas’s healthcare providers. 
Increased use of telemedicine capabilities have reduced 
the need for patient and provider travel, resulting in cost 
savings for healthcare providers and other stakeholders. 
The grant implementation team and project stakeholders 
also reported that telemedicine capabilities have increased 
access to healthcare for rural communities and improved 
the range and quality of healthcare and mental health 
services provided across Arkansas. 

 Public safety entities, including the Arkansas Trauma 
Network, Arkansas Department of Health, emergency 
medical service (EMS) agencies, and hospitals have 
improved the delivery of emergency response and disaster 
response services. Improvements to ATN have enhanced 
the speed and quality of interagency communications, 
enabling more efficient emergency and disaster response 
efforts. Interviewees provided evidence that the 
distribution of IAV equipment has enabled growth in the 
number of remote trauma consultations, which has 
resulted in faster and more effective patient care. 

 The provision of IAV equipment among healthcare 
institutions has transformed the way continuing medical education (CME) is delivered in 

Through BTOP, the 
project achieved the 
following community 
impacts: 

 Increased 
opportunities for 
telemedicine 
applications 

 Increased access to 
healthcare for rural 
Arkansans 

 Improved the delivery 
of emergency medical 
care 

 Drove growth in 
distance education and 
inter-institution 
collaboration at 
community colleges 
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Arkansas. Transmitting lectures and training sessions over ATN allows healthcare professionals 
to access CME content using IAV instead of traveling to central Arkansas for training. This 
allows healthcare professionals to maintain their licensure and certifications, or to expand their 
knowledge base, without leaving their place of work. Remote delivery of CME content reduces 
travel costs and minimizes the loss of staff time for training at healthcare institutions. 

 The grant has improved broadband service for the state’s two-year colleges. Community 
colleges have expanded their distance education and technical program offerings. They have 
used broadband connections to collaborate with other ARE-ON colleges and universities to offer 
four-year degree programs. These activities have increased access to higher education and 
vocational training for rural Arkansans. Institutions connected to ARE-ON now have access to 
Internet2. Access to research networks improves the colleges’ ability to qualify for research 
grants that they otherwise may not be eligible to receive. 

Conclusions 

Without the BTOP grant, nearly 400 medical facilities would have limited or no IAV capabilities, 
reducing the quality and range of care they provide. Rural Arkansans would have limited access to 
specialist care in their hometowns and be forced to travel for doctor visits. Healthcare professionals 
would have to travel more to obtain CME training and would miss work, resulting in fewer patients 
seen and greater travel costs for employers. Components of the Arkansas Trauma Network, 
including transmission of patient imaging and test results, would operate at a much slower speed 
due to limited bandwidth, delaying patients’ emergency care. Small two-year colleges would face 
higher recurring connectivity costs and receive slower connections than they receive through ARE-
ON. They would be limited in their use of broadband-enabled classrooms, instructional content, 
learning tools, and expansion of their distance education programs. 

The BTOP grant enabled the integration and expansion of two 
publicly owned networks throughout the state of Arkansas. The 
integrated network provides a scalable, robust platform from 
which state agencies can provide enhanced healthcare and 
educational services. The BTOP investment represents an 
economic opportunity for broadband service providers, small 
and large businesses, and the state’s workforce. The 
infrastructure, coupled with the equipment and training, 
attempts to increase sustained adoption to realize the return on 
this investment. Although speed and pricing data are not 
available for all CAIs, several community colleges reported speed increases between 300 and 
3,000 percent while paying less each month for the improved service. 

Several community 
colleges reported speed 
increases between 300 
and 3,000 percent while 
paying less each month 
for the improved service. 
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Section 1. Introduction 

The goal of the project was to connect approximately 474 CAIs and to provide middle mile 
broadband connectivity across the state. UAS proposed to integrate and enhance the capabilities 
of two networks already in operation in Arkansas, ARE-ON and ATN.19 The Arkansas e-Link project 
increased the accessibility and affordability of broadband service among healthcare providers and 
higher education institutions by increasing the capacity and reach of the existing 5,600-mile 
network.20 While the project’s service area encompasses the entire state, it concentrated on forty-
three economically distressed and underserved counties in Arkansas’s Mississippi Delta region. 

The American Community Survey (ACS) Five Year Summary for 2007 to 2011 shows that 
Arkansas has a population of almost 2.9 million. Seventy-eight percent of the service area 
residents are White, and 16 percent are African American.21 The majority of the service area 
residents (60 percent) have a household income of less than $50,000 a year.22 The rural nature of 
the state leaves many Arkansans with limited access to adequate healthcare. Seventy-three of 
Arkansas’s seventy-five counties are designated partially or entirely “medically underserved.”23 Of 
all states, Arkansas ranks forty-ninth in overall health.24 

Using publicly available data, the evaluation study team identified 5,775 CAIs in the service area, 
including 3,318 medical/healthcare facilities, 1,270 K-12 schools, 1,041 public safety institutions, 83 
postsecondary institutions, 57 libraries and 6 other community support facilities. The twenty-three 
new or upgraded interconnection points provided through the grant, along with capacity 
enhancements, will support future connections to additional CAIs. 

Table 2 shows the percentages of the populations in the service area by the number of broadband 
providers available according to data and speed thresholds defined by the National Broadband 
Map (NBM).25 The largest portion of the service area population (45 percent) has access to two 
providers, but almost 19 percent of the service area population does not have access to any 
service providers. All provider statistics use the June 2011 release of the NBM and 2010 population 
data from GeoLytics. 

Table 2. Number of Broadband Providers Available in Arkansas 

Number 
of Providers 

Service Area 
Population 

0 18.95% 

1 33.13% 

2 44.57% 

3 3.32% 

4 0.03% 

Figure 1 shows the percentages of the service area population with respect to the fastest download 
and upload speed range available to them.26 According to the NBM, there are twenty-seven 
broadband providers in the service area. Four of the service area providers deliver service in the 
fastest download speed ranges of at least 50 Mbps. Maximum available download speeds range 
from 3 Mbps to 1 Gbps, while maximum upload speeds range from 768 kbps to 1 Gbps. 
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Figure 1. Maximum Speed Ranges Available for the Service Area Population 

 

Less than half of the service area households subscribe to broadband. Federal Communications 
Commission (FCC) data from June 2012 show that 48 percent of the service area households 
subscribe to an Internet service that has at least 768 kbps download speeds and 200 kbps upload 
speeds.27 

Figure 2 presents a summary of CAI subscriptions at different speed tiers since the Arkansas e-
Link project first served an institution in the second quarter of 2012.28 Service (subscriptions) did 
not begin until the second quarter of 2012. As of June 30, 2013, most subscribers had  service at 
the 1.5 Mbps speed tier. These 291 subscribers are primarily healthcare institutions, which access 
the fiber network through secure T1 connections. The second largest group of CAIs, seventy-
seven, subscribe to service at the 10 Mbps range. In addition, seven CAIs receive 100 Mbps 
connections and one CAI receives a 1 Gbps connection. 
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Figure 2. CAI Subscribers by Connection Speed 

 

Figure 3 displays maps of the Arkansas e-Link service area and the locations of the CAIs served as 
of June 30, 2013.29 

Figure 3. Map of CAIs in the Service Area 

 

The evaluation study team met with program staff and project partners. These interviews helped 
the team understand the grantee’s approach to project implementation and the strategies used to 
create demand for the broadband service. Additional interviews with key CAIs and partners 
throughout Arkansas focused on describing the impact on CAIs in relation to several factors, 
including the quality of service of the upgraded network, especially speed, reliability, flexibility, and 
cost. The analysis in this report focuses on outcomes and impacts to CAIs. Interviews conducted 
include the following: 

 Healthcare 

o The Arkansas Trauma Network and Arkansas Trauma Communications Center (ATCC) 
use ATN for interoperable communications between public safety and emergency medical 
service (EMS) entities statewide. Established in 2011, the ATCC directs EMS calls for major 
and moderate traumas and coordinates all inter-facility patient transfers in the state. ATCC 
serves approximately sixty patients per day—60 percent are EMS calls and 40 percent are 
patient transfers.30 The Trauma Network has benefitted from capacity and connection speed 
improvements made to ATN and from the increased number of IAV units in hospitals used 
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for trauma consultations. The IAV units enable remote consultations with trauma experts, 
reducing the time it takes to determine the best course of treatment and a suitable transfer 
plan for the patient. 

o Arkansas Department of Health (ADH) oversees ninety-four local health units throughout 
the state and manages all health advancement, health protection, and public health 
initiatives in the state.31 The provision of IAV equipment to local health units was the primary 
benefit of the e-Link initiative for ADH. ADH now has improved communication capabilities 
with local health units. After receiving IAV equipment, local health units engage in more 
direct communication with other local health units, rather than working through ADH’s main 
office.32 

o The Greater Delta Alliance for Health (GDAH) is a consortium of eight hospitals that 
serves a nineteen-county service area in southeastern Arkansas.33 The evaluation study 
team met with representatives from four of the member hospitals: Ashley County Medical 
Center (ACMC), Chicot Memorial Medical Center (CMMC), Delta Memorial Hospital 
(DMH), and DeWitt Hospital and Hospital and Nursing Home (DHNH). GDAH hospitals 
received connectivity and IAV equipment and attachments through the grant. Hospitals use 
the IAV units for telemedicine and continuing medical education (CME) activities. Connecting 
to ATN through the Arkansas e-Link initiative allowed DMH and DHNH to remove T1 lines 
they had been using, eliminating a $1,600 per month cost.34 

o Howard Memorial Hospital (HMH) is a small critical access hospital serving rural Howard 
County and parts of neighboring Hempstead and Pike Counties. HMH received two IAV units 
and a connection to ATN for its facility. HMH’s telemedicine capabilities have increased 
access to medical specialists for patients in the HMH service area.35 

o Boston Mountain Rural Health Center (BMRHC) is a network of nine community health 
clinics providing medical and dental services to a five county service area.36 BMRHC 
receives funding through the Health Resources and Service Administration (HRSA), an 
agency of the United States Department of Health and Human Services, to provide 
uncompensated care for impoverished and uninsured patients.37 BMRHC received $514,000 
worth of IAV equipment and connected seven of its sites through the Arkansas e-Link 
grant.38 The remaining two sites were not operational at the time that connectivity was 
provided.  

o Mainline Health Systems (Mainline) is a nonprofit network of medical and dental clinics 
serving four counties in southeastern Arkansas.39 Mainline Health has six medical clinics and 
two dental clinics. Mainline Health receives funding through HRSA to serve uninsured and 
underinsured patients and to offer financial assistance for qualifying patients. Mainline 
received IAV equipment and had four sites connected to ATN through the grant-funded 
project.40 Mainline is using its telemedicine capabilities to increase access to specialty 
medical care for its patients and to deliver CME to employees.41 

o Health Resources of Arkansas (HRA) provides mental and behavioral health services in a 
twenty-two county service area. HRA has more than thirty facilities, all connected by T1 lines 
operational before the grant period.42 Before the e-Link initiative, HRA had six IAV units, 
placed in four counties.43 Through the e-Link initiative, HRA received an additional fourteen 
IAV units, and now have twenty units in fifteen counties.44 

o Birch Tree Communities (Birch Tree) is a nonprofit mental healthcare provider that offers 
clinical, rehabilitation, and support services through therapy sessions, intervention support, 
residential services, and medication and illness management. Approximately 70 percent of 
Birch Tree patients are referrals from hospitals and require twenty-four-hour care.45 Birch 
Tree has fourteen facilities and was connected to the ATN through the e-Link initiative.46 
Prior to the grant, Birch Tree had implemented telemedicine using fourteen existing IAV 
units.47 Arkansas e-Link provided two more IAV units.48 

o Mid-South Health Systems (Mid-South) is a nonprofit mental healthcare provider serving 
thirteen counties in eastern Arkansas.49 Mid-South provides adult outpatient diagnoses and 
treatment, childhood and adolescent therapy and treatment, community support systems for 
those with serious mental illnesses, and support for individuals with developmental 
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disabilities. Mid-South has twelve campuses and sixteen T1 connections to ATN through the 
Arkansas e-Link initiative.50 It also received IAV equipment. 

o The HomeCare Association of Arkansas is a nonprofit organization that represents the 
home healthcare agencies in Arkansas. The HomeCare Association provides lobbying 
services and interacts with Medicare and Medicaid on behalf of member agencies for billing 
purposes.51 The HomeCare Association received IAV units through the project to distribute 
among member agencies for use in patients’ homes. The Arkansas e-Link project did not 
provide connectivity for these units, which rely on existing connections or wireless cards 
provided by the agencies for connectivity. Thirteen member agencies received IAV 
equipment for home health monitoring.52 

o Arkansas Aging Initiative (AAI) is a program implemented through UAMS. AAI has eight 
main facilities throughout the state called Centers on Aging.53 AAI focuses on researching 
aging and age-related conditions and delivering educational programming. The e-Link 
project connected the Centers on Aging to ATN and they received IAV equipment. Seven of 
the eight centers have two connections to ATN and the remaining center has one.54 

 Higher Education 

o University of Arkansas Community College at Morrillton (UACCM) serves nearly 2,300 
students through associate degrees and career-focused technical training programs.55 
Before the grant, UACCM received a 30 Mbps connection through AT&T. The Arkansas e-
Link project connected UACCM to ARE-ON, which provides a 120 Mbps commodity Internet 
connection and a 1 Gbps connection to Internet2.56 

o Cossatot Community College of the University of Arkansas (CCCUA) is a two-year 
institution with campuses in De Queen, Ashdown, and Nashville. CCCUA serves nearly 
1,600 students and offers associate degrees, technical certificates, and certificates of 
proficiency.57 CCCUA is a large provider of distance education and holds two national 
awards for excellence in distance education programming. Before the grant, CCCUA 
connectivity relied on T1 lines. CCCUA connected to ARE-ON through e-Link and now has a 
100 Mbps fiber connection.58 

o Phillips Community College of the University of Arkansas (PCCUA) serves more than 
2,000 students at campuses in Helena-West Helena, DeWitt, and Stuttgart.59 PCCUA offers 
programs for traditional and non-traditional college students including college-level credit 
programs, continuing education, and workforce training. Before connecting to ARE-ON, 
PCCUA had a 10 Mbps connection.60 The e-Link project connected PCCUA to ARE-ON, 
through which they receive a 100 Mbps fiber connection. 

o Southern Arkansas Community College (SouthArk) is a two-year institution serving 
approximately 1,700 students at two campuses.61 SouthArk offers two-year degrees for 
students planning to transfer to a four-year institution, career and technical training, and 
continuing education programs. Prior to the Arkansas e-Link initiative, SouthArk leased 
circuits from two different providers, receiving a 20 Mbps Internet connection for its two 
campuses. 62 After the e-Link project, SouthArk receives a 100 Mbps Internet connection 
through ARE-ON. 

The evaluation study team also met with the following groups that provided information on the 
social and economic impacts of the grant, although they did not directly receive broadband service 
or equipment because of it. 

o UAMS Center for Distance Health (CDH) supports research and programming aimed at 
improving access to healthcare across Arkansas. CDH partners with the e-Link team to 
develop telemedicine applications for delivering healthcare services and CME over ATN to 
facilities in medically underserved areas. Enhancements to ATN capacity and the distribution 
of IAV equipment throughout the state have expanded the use of CDH programs and will 
accommodate the development of new telemedicine applications. 

o UAMS Center for Rural Health (Rural Health) leverages academic and clinical resources 
to aid rural healthcare facilities throughout the state. Rural Health activities include providing 
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remote consultation and teaching opportunities via interactive video and providing resources 
to strengthen local hospitals’ capabilities. As an entity within UAMS, Rural Health had 
adequate connectivity itself prior to the grant project. For Rural Health, the key benefit of the 
project lies in the connectivity and equipment received by its rural healthcare partners, 
enhancing their capabilities for clear two-way communications. 

o The Arkansas Association for Two-Year Colleges (AATYC) is a nonprofit organization 
that serves all twenty-two two-year colleges in Arkansas and their students through lobbying 
initiatives, professional development opportunities, and inter-college partnerships.63 
Connecting to ARE-ON has greatly reduced the cost of connecting to the Internet for higher 
education institutions. ARE-ON’s Executive Director estimated that some colleges and 
universities were paying as much as $200 per megabit per month for Internet service before 
connecting to ARE-ON.64 After connecting to ARE-ON, these institutions pay only $10 per 
megabit per month. This represents a $19,000 savings per month for a 100 Mbps 
connection. ARE-ON hopes to reduce the cost per megabit down to $5 in the future. 

Section 2 provides a summary of the outcomes and impacts the evaluation study team observed. 
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Section 2. Impacts 

This section describes the outcomes and impacts of the e-Link project in relation to the five focus 
areas described in Interim Report 1, with the addition of the Government Services focus area.65 
These outcomes and impacts focus on understanding the effect on CAIs. The primary areas of 
impact were in Healthcare and Education and Training, which aligns with the primary goals of 
expanding the state’s ATN and ARE-ON networks. While the Arkansas e-Link initiative distributed 
computers to library systems for public access, the evaluation study team did not visit or interview 
any library participants and therefore collected no impacts in the Quality of Life focus area. The 
evaluation study team did not collect any impacts in the Government Service focus area as state 
and local government uses of grant-funded connections were primarily healthcare-related. 

One significant goal of the project was to provide IAV equipment for telemedicine activities. Sites 
that already had connectivity through other telemedicine programs, such as the FCC Rural Health 
Care Pilot Program, only received IAV equipment through the project. Remaining sites received 
both equipment and a secure T1 connection to ATN. While ARE-ON and ATN operate on the same 
physical infrastructure, they operate on different wavelengths, keeping the networks independent of 
one another. ATN is used for the transmission of healthcare-related traffic only, as required by 
HIPAA. Non-healthcare CAIs received fiber connections and are able to access the public Internet, 
as well as education and research networks such as Internet2. 

2.1 Healthcare 

This focus area includes activities intended to increase elements of the provision and 
administration of healthcare services, including health information technology, e-Care, electronic 
health records (EHR), telehealth, and mobile health. Impacts in the Healthcare focus area include 
broadband-enabled activities aimed at improving personal health or that of someone else. This 
definition includes not only sophisticated tasks, such as viewing medical records online, but also 
more common activities that might not involve a medical provider at all. Healthcare impacts might 
be observed at primary care physicians’ offices, hospitals, or in areas served by nurse 
practitioners. 

When assessing impacts it is important to understand the characteristics and composition of 
healthcare providers within the service area. As of June 30, 2013, the Arkansas e-Link project 
connected 366 healthcare institutions. Table 3 identifies the taxonomy groups of these connected 
institutions and the taxonomy groups of all healthcare institutions in Arkansas according to the 
National Plan and Provider Enumeration System (NPPES).66 Sites that received equipment through 
the grant but rely on other sources of connectivity are not included in the table. The majority of the 
healthcare institutions connected by UAMS fall in the agency and ambulatory health care facilities 
taxonomy groups, representing 81 percent of medical connected facilities. The project connected 
sixty-six hospitals throughout Arkansas, representing more than 25 percent of all hospitals in the 
state. 
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Table 3. Arkansas Healthcare Institutions by Taxonomy Group 

Taxonomy Group 
Served by 
Grantee 

Rest in 
Arkansas 

Agency 133 1,051 

Ambulatory Health Care Facilities 165 985 

Hospital Units 0 77 

Hospitals 66 260 

Managed Care Organizations 0 55 

Nursing & Custodial Care Facilities 0 468 

Residential Treatment Facilities 1 56 

All 366 2,952 

This section summarizes the activities observed by the evaluation study team during site visits. The 
literature review presented in Interim Report 1 provides evidence that these activities and situations 
lead to economic and social impacts. This report lists these impacts from the literature along with 
the evaluation study team’s observational evidence supporting either the realization of impacts or 
their potential to occur. 

 Patients save time and money through reduced transportation, telephone calls, and face-
to-face visit requirements.67 

o The Antenatal and Neonatal Guidelines, Education and Learning System (ANGELS) 
program is an obstetric consultative service provided by UAMS with support from ADH. 
Launched in 2003, ANGELS gives women with high-risk pregnancies in rural Arkansas 
access to expert obstetricians and neonatologists through IAV consultations.68 This service 
allows pregnant women to have access to expert care in their hometown clinics, even if they 
are not well enough to travel, or do not have the means to do so. Reducing the need to 
travel has decreased the number of missed doctor visits by women with high-risk 
pregnancies, resulting in better birth outcomes.69 The ANGELS program helps smaller rural 
healthcare providers deliver improved preventative care. Identifying maternal-fetal health 
concerns early on enables doctors and families to prepare for and monitor those conditions 
during pregnancy, through childbirth, and infancy. Fetal diagnoses allow doctors to treat 
babies immediately once they are born. While the ANGELS program existed prior to the 
Arkansas e-Link project, the IAV equipment distributed through the program gives ANGELS 
connectivity to a greater number of providers throughout the state. Enhanced capacity on 
ATN has also contributed to an expanded use of IAV through ANGELS.70 ANGELS delivered 
5,221 telemedicine sessions in 2012 compared to approximately 3,800 in 2011.71 

o Telemedicine activities increase healthcare access in rural areas by eliminating the need to 
travel.72 Consultations via IAV may occur on a regular basis or as follow-up basis after a 
physical visit. Grant stakeholders have observed increased patient compliance and fewer 
missed visits among telemedicine patients versus traditional setting patients.73 Attending 
regular doctor visits and adhering to a treatment regimen more easily stabilizes health 
conditions and makes them easier and cheaper to manage. 

o Many primary care clinics the evaluation team visited have implemented specialist care via 
IAV after receiving their equipment through Arkansas e-Link. BMRHC partners with Baptist 
Health’s Arkansas Cardiology program to deliver remote cardiology consultations to patients 
using IAV.74 Mainline also recently began providing cardiac care through telepresence. While 
some Mainline sites have cardiologists on-site, IAV units are used to deliver cardiology 
consultations for other sites. In the first two months of the program, twenty patients 
participated in IAV cardiac evaluations at Mainline.75 CDH has implemented a program to 
provide cervical cancer screenings and biopsies via telemedicine for women in rural areas. 
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This eliminates the need to travel to Little Rock in the case of benign biopsies.76 Other 
telemedicine programs include a remote speech therapy pilot at ACMC and a remote 
physical therapy rehabilitation service at HMH. Many of the rural health clinics and hospitals 
interviewed expressed interest in using their new telemedicine capabilities to add more 
specialty care services.77 

o Birch Tree provides transportation for its patients, as many of them are not licensed to drive 
or do not have the resources to travel. Because of this service, Birch Tree faces fuel costs of 
more than $400,000 per year. Telemedicine capabilities have reduced travel costs for Birch 
Tree by reducing the need to transport patients and staff among sites.78 

o Prior to Arkansas e-Link, HRA employed five to six child psychiatrists who spent the majority 
of their workday traveling from site-to-site to see patients. Because of the e-Link project, they 
have a single child psychiatrist who sees patients via IAV. HA was also able to expand its 
service area by five additional counties.79 As a result, HRA incurs fewer travel costs while 
serving a larger geographic area. 

o Arkansas e-Link has allowed Mid-South to implement telemedicine practices at twelve of its 
sixteen sites.80 Telemedicine activities have significantly increased access to mental and 
behavioral healthcare for Mid-South’s service area, a rural, impoverished region that has had 
difficulty attracting doctors. Using IAV to conduct patient sessions gives doctors more time to 
see patients since they do not have to travel. Eliminating the need for patient travel 
minimizes the number of missed appointments and instances of discontinued care.81 

o CDH is piloting a program to leverage telemedicine capabilities in prisons by implementing 
IAV evaluations for specialty practice areas, including cardiology and ophthalmology. The 
program will reduce costs for the prison by eliminating the need to transport inmates to Little 
Rock for visits to specialists’ offices.82  

o In March 2013, a major oil spill occurred after a pipeline ruptured in Mayflower. ADH used 
telemedicine capabilities to deliver health assessments to affected citizens following the spill. 
The most common complaint was difficulty breathing, so ADH ordered IAV consultations with 
pulmonary physicians. Approximately thirty health assessments were delivered using IAV 
equipment at local health units.83 

 Broadband enables providers to improve the range of health services offered.84 

o The Arkansas Stroke Assistance through Virtual Emergency Support (AR SAVES) program 
provides remote consultations for emergency room (ER) patients exhibiting stroke 
symptoms. Through ATN, AR SAVES links forty hospitals to neurologists at UAMS and at St. 
Edward Mercy Medical Center in Fort Smith, twenty-four hours a day.85 The neurologist can 
evaluate the patient and determine whether it is safe to administer tPA, a blood clot-busting 
drug. Administering the drug as soon as possible minimizes the side effects of stroke. The 
window of time for administering the drug is often missed when patients at a rural hospital 
must be transported to a larger facility that is equipped to evaluate stroke victims. AR 
SAVES reduces the need for transfers and allows patients to receive tPA in a shorter time. 
As a result, the chances of recovery are significantly improved, as is quality of life post-
stroke. While the AR SAVES program existed prior to the Arkansas e-Link initiative, 
enhancements to ATN and the distribution of IAV units among hospitals enabled the AR 
SAVES program to grow. In fiscal year 2010, just prior to the BTOP award, AR SAVES 
performed 205 consultations and delivered 41 doses of tPA.86 As the project neared 
completion in fiscal year 2013, 594 patients were seen through AR SAVES and 151 doses of 
tPA were administered.87 In addition, the average time to administer tPA decreased by 
approximately twenty minutes during the award period. 88 

o Telemedicine services have been leveraged to provide other emergency consultation 
services. A popular application of emergency telemedicine in Arkansas is hand trauma 
consultation, as hand injuries are a common occupational hazard in agricultural, food 
processing, and manufacturing jobs that are prevalent in the state. Using IAV and clinical 
attachments, which include a small camera, an ER nurse or physician can assist a remote 
hand specialist evaluate the patient’s injury. The specialist can determine the best course of 
action for the patient, possibly saving the patients hand or fingers and preserving quality of 
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life. This could also eliminate a very costly transport to an out-of-state facility when it is not 
needed. 

o Baptist Health’s main site in Little Rock uses ATN for its eICU (intensive care unit) program. 
The eICU program allows staff at Baptist Health to remotely monitor ICU patients in rural 
hospitals that may be understaffed or not have expertise in the area of the patient’s needs. 
The program will link Baptist Health to fifteen to sixteen rural hospitals, including ACMC.89 

o Increased bandwidth on ATN has allowed ANGELS to expand its Angel Eye program. Angel 
Eye promotes bonding between mothers and infants in neonatal intensive care units (NICU) 
by allowing the parents to monitor their baby twenty-four hours a day through a camera. The 
Angel Eye program existed prior to the Arkansas e-Link program and the grant did not 
provide funding for Angel Eye equipment, however, capacity improvements allowed ATN to 
accommodate additional Angel Eye cameras.90 

o Some sites that received equipment through Arkansas e-Link, including HMH, are partnering 
with the Arkansas Children’s Hospital to provide emergency burn consultations. The 
Children’s Hospital houses the only burn center in the state, so consultations are provided 
for burn victims of any age. ATN, which arranges the consultations and any resulting 
transfers, is considering creating virtual consultation rooms dedicated for burns.91 

 Broadband access also enables providers to rapidly share patient information with other 
healthcare providers.92 

o The Trauma Network and ATCC allow for interoperability between emergency response 
entities, allowing private EMS agencies and government agencies to communicate easily. 
Interagency collaboration helps to reduce trauma response times, to facilitate hospital 
transfers, and leads to more effective disaster response efforts.93 The ATCC dashboard 
categorizes the capabilities and capacities of the state’s hospitals according to sixteen 
categories.94 The dashboard allows ATCC staff to quickly see which hospitals provide 
needed services and if they have available capacity. The ATCC coordinates the patient’s 
transport to the admitting facility based on this information. The dashboard can be used on a 
stationary ATCC computer or a mobile device. 

o The Trauma Image Repository (TIR) is a resource for sharing trauma patients’ records and 
imaging during a transfer. Patients are banded with a unique trauma number that appears on 
their files and acts as an identifier to protect patients’ privacy in accordance with HIPAA. 
When a patient is transferred, their files travel through ATN to a server housed at UAMS. 
The facility receiving the transferred patient retrieves the files from the TIR server. After ten 
hours, the files are permanently deleted from the server. BTOP has significantly improved 
speeds for file transfers by improving ATN’s capacity. Before the grant, it could take as long 
as forty-five minutes to transfer large data files, and sometimes patients arrived at the 
transfer facility before their images were transmitted. Now, the maximum transfer time for a 
large file is approximately ten to fifteen minutes. ATCC estimates that more than 200 images 
pass through the TIR each day.95 

o The Health Information Exchange (HIE) Council and ADH are working together to create a 
patient information database that would centralize patient records and make them accessible 
to healthcare providers across the state on ATN. Greater EHR sharing could reduce 
administrative and clinical costs, and improve patient care by enabling integrated treatment 
approaches across disciplines. EHR sharing could also help facilitate the detection of 
infectious disease outbreaks and helps to reduce drug interactions.96 

 Patients obtain improved ongoing care.97 

o The use of telemedicine units enables patients of the HomeCare Association member 
agencies to receive real-time monitoring and care. During home visits, nurses can use 
software and clinical attachments to measure, input, and track patients’ vital statistics. 
Between visits, nurses and physicians can meet with patients for IAV evaluations. Remote 
monitoring allows nurses and physicians to adjust medications or treatments to stabilize 
patients’ conditions, which prevents larger problems and unnecessary ER visits.98  
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 Access to provider websites and online medical records reduces the occurrence of 
duplicative paperwork and tests.99 

o The reliability of the TIR ensures that patient tests or imaging will not have to be duplicated 
when the patient is transferred. The patient information database proposed by the HIE 
Council would serve a similar function for non-trauma patients.100 Eliminating duplicative 
tests minimizes delayed care and excessive radiation exposure associated with re-
imaging.101 

 Broadband connectivity can improve the effectiveness of health promotion and disease 
prevention programs.102 

o ADH has connectivity to all ninety-four local health units in the state. There is also 
connectivity among the local health units. ADH relies on these connections to communicate 
with local health units to ensure uniformity in patient care and to track trends in diagnoses, 
which are critical components of containing the spread of infectious diseases. ADH has set 
aside one IAV unit in its building that specifically manages tuberculosis evaluations. If a local 
health unit receives a patient with tuberculosis symptoms, it can reach the tuberculosis unit 
directly to notify ADH and receive direction from specialists.103 ADH is also piloting an HIV 
Specialty Care Program through which specialists evaluate HIV patients remotely. Like other 
telemedicine programs, eliminating the need to travel to central Arkansas has minimized the 
number of missed appointments. During the IAV consultation, they ensure patients are 
adhering to their treatment regimens. These factors improve patient compliance, resulting in 
improved health outcomes and quality of life for HIV patients.104 

 The availability of online resources simplifies how patients obtain health information, 
improves the quality of information obtained, and provides the option to remain 
anonymous.105 

o UAMS Center for Rural Health is leveraging the public access computers distributed to local 
health units by developing a computer application that will provide health education 
information for pregnant women in waiting rooms of local clinics. The images and voiceovers 
in the modules are reflective of the local communities. Content is repetitive, an important 
feature for maximizing information retention.106 The application is designed to increase 
health education and awareness among pregnant women to improve health outcomes for 
both the mother and infant. 

o CCCUA converted training materials for insurance assisters to an online format. Insurance 
assisters are responsible for helping patients navigate changes resulting from the Affordable 
Care Act (ACA). Insurance assisters in Arkansas received training from the web-based 
training modules developed by CCCUA. The bandwidth intensive material relied on ARE-ON 
for transport in both the development and deployment stages107. 

 Access to online health information enhances patients’ ability to seek care, select a 
provider, and choose treatment options, improving outcomes for physical and mental 
illness.108 

o AAI uses telepresence capabilities to present educational material about geriatric health 
through its Geriatric Grand Rounds program. AAI’s eight Centers on Aging use the IAV 
equipment to educate healthcare professionals and older adults or adult children acting as 
caregivers about the treatment and management of conditions associated with aging, such 
as Alzheimer’s disease. Sessions average approximately 150 patients.109 

 Patients are able to obtain more accurate prescriptions in a shorter amount of time.110 

o Birch Tree has an on-site pharmacist at its main site in Benton who uses teleconference 
capabilities for consultations with patients at other sites. The pharmacist can adjust the 
patient’s drug regimen without Birch Tree having to transport the patient to their local 
pharmacy. This reduces travel costs for Birch Tree and enables the patient to receive their 
new prescription more rapidly.111 

 Broadband improves communication efficiencies, resulting in improved patient-provider 
relationships.112 
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o BMRHC, which serves many non-English speakers, has only one interpreter to serve all of 
its sites. It will begin using IAV to provide translation services for non-English speakers 
during their medical appointments.113 

2.2 Education and Training 

Impacts within the Education and Training focus area are measured as changes to elements of 
educational content distribution and instruction. These impacts occur at K-12 institutions, 
community colleges, four-year institutions, universities, and other education providers. This focus 
area includes how the broadband Internet connections help the educational CAIs to perform 
activities that lead to helping students earn a certificate or diploma or receive training that is 
recognized as valuable for career advancement. Examples of certificates or diplomas include 
community college degrees, four-year college degrees, advanced degrees, high school diplomas, 
general equivalency degrees, certifications in advanced software technologies such as network 
engineering, and other licenses or certifications that reflect knowledge of a particular subject at a 
level that would typically be taught at an educational institution. 

Through ARE-ON, the Arkansas e-Link project focused on extending fiber connectivity to the 
state’s two-year colleges. AATYC, which also had representation on the grant’s governing body, 
worked with ARE-ON to facilitate connections to community colleges. As of June 30, 2013, four 
higher education institutions received connections through the project, including two community 
colleges, one public four-year university, and one private two-year institution.114 Four last mile 
providers serve the colleges connected through the grant.115 The e-Link team plans to connect an 
additional eighteen higher education institutions before the award period ends.116 The Arkansas e-
Link project did not serve K-12 schools. 

This section summarizes the activities observed by the evaluation study team during site visits. The 
literature review presented in Interim Report 1 provides evidence that these activities and situations 
lead to economic and social impacts. This report lists these impacts from the literature along with 
the evaluation study team’s observational evidence supporting either the realization of impacts or 
their potential to occur. 

 Distance learning opportunities allow schools to broaden the variety of courses offered. 
They also represent an educational resource for nontraditional or disabled students, or 
those living in geographically remote or poor areas.117 

o Connecting to ARE-ON has been associated with increased use of video instruction and 
expansion of online course offerings at community colleges.118 SouthArk, for example, has 
obtained approval from the State of Arkansas to award associate’s degrees through 
programs that are delivered entirely online via Blackboard, the school’s learning 
management system (LMS). All other SouthArk degree programs are more than 50 percent 
web-based.119 CCCUA, the first community college in Arkansas to offer online classes, is a 
large provider of distance education. Administration at CCCUA estimated that over half of all 
instruction is delivered online. It plans to add new audiovisual classrooms to accommodate 
growth in online programming that will result from its connection to ARE-ON.120 

o Since obtaining greater bandwidth through fiber connections, community colleges have 
engaged in greater collaboration with other institutions. UACCM created an online program 
to help students in associate of applied science programs transition to bachelor of applied 
science programs through the University of Arkansas at Fort Smith (UA Fort Smith). The 
program is open to students at UACCM and other community colleges with which UACCM 
has agreements. SouthArk is partnering with the University of Arkansas at Monticello (UA 
Monticello) to deliver bachelor’s degree programs via video. PCCUA provides computer and 
Internet access and exam proctoring for online enrollees at UA Monticello, UA Fort Smith, 
and the University of Arkansas’s (UA) main campus in Fayetteville. These collaborative 
programs will allow more two-year graduates to obtain bachelor’s degrees through distance 
education. 
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o Increased bandwidth will accommodate collaboration among departments within colleges. 
For example, at UACCM, collaborative learning activities will partner drafting students with 
interior design students, and engineering students with architecture students. These projects 
are intended to simulate real word job experiences in the design industry. 

o UAMS Rural Health offers a series of CME lectures and training courses for healthcare 
professionals. Lecture series and interactive training content are delivered over ATN via the 
IAV units. Healthcare professionals in rural Arkansas now have access to presentations by 
experts with whom they would not likely interact otherwise. Most of the healthcare 
organizations connected through the grant would not have been able to access the lectures 
or online content before the grant because they require a significant amount of bandwidth. 
Rural Health also provides self-guided training through an LMS called LearnOnDemand.org, 
which is free for healthcare professionals in ZIP Codes supported by the grant and available 
for a reduced cost elsewhere in the state. 

o Remote CME content enables healthcare professionals across the state to maintain 
licensure or obtain accreditation without leaving the workplace. ADH, BMRHC, and AAI were 
among organizations interviewed that use the grant-funded IAV units to access CME 
content. CME activities reported by these organizations include lecture series, live interactive 
training sessions, and Senior Medicare Patrol training for fraud detection. Participants 
include physicians, nurses, and pharmacists. 

 Broadband gives teachers a wide range of media through which to facilitate lessons. The 
integration of technology into classroom activities creates the opportunity for interactive 
and personalized educational experiences for students.121 

o Technical training programs delivered at community colleges, such as industrial equipment 
maintenance, automotive servicing, and petroleum technology, are increasingly reliant on 
broadband. Connections to ARE-ON support technical programs and have resulted in 
expansion of programming at some sites. After connecting to ARE-ON, SouthArk is building 
a new facility to support allied health programs. The facility will feature a full mock-up of a 
surgical suit. The use of these simulator tools would not have been possible without the 
increased bandwidth provided through the grant.122 UACCM is constructing a facility to hold 
workforce training for new or existing businesses. The facility will be IAV-equipped to 
accommodate virtual lecture and will house the Workforce Center where technical training 
programs will be delivered. UACCM administration credited their connection to ARE-ON with 
driving the development of the Workforce Center.123 

o Before connecting to ARE-ON, instructors at CCCUA were limited in their use of audiovisual 
classrooms. The classrooms were equipped with tools that often went unused due to 
bandwidth limitations. After connecting to ARE-ON, capacity is sufficient to support the use 
of these tools. CCCUA is leveraging the new connection by implementing LifeSize, a live-
streaming application for students who are unable to attend class, and purchasing ten E-
Beam interactive whiteboard units. These tools will make learning experiences for distance 
education students more interactive and enable students enrolled in traditional classes to 
participate in lectures when extenuating circumstances such as illness or inclement weather 
make it difficult for them to attend. 

 Research has shown that computer use among students leads to improved academic 
performance, greater levels of educational attainment, improved school enrollment and 
graduation rates, and increased earning potential for students.124 

o Instructors and administrators interviewed at PCCUA reported that passing rates in their 
online courses exceed those of their traditional classroom courses. They attribute the 
difference in the increased levels of communication facilitated by the online course format.125 

 School administrations leverage broadband infrastructure to carry out internal 
operations. Broadband represents a rapid, reliable channel of communication to improve 
interactions among administrators, teachers, parents, and students.126 

o CCCUA transitioned to VoIP telephony to connect its three campuses before connecting to 
ARE-ON. Using its old Internet connection, the network was frequently at capacity and 
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administrative calls could not be completed. Faculty would often rely on their personal 
mobile phones as a primary means of communication. After connecting to ARE-ON, the 
VoIP system’s functionality significantly improved and service interruptions are no longer an 
issue.127 

 Organizations may realize cost savings by conducting staff training activities online 
rather than using hardcopy training materials or hosting in-person training sessions.128 

o Rural Health’s CME Director reported that over 1,800 hours of lectures were delivered via 
IAV from July 2012 to July 2013, representing a potential cost savings of $80,000 or more in 
mileage alone.129 Savings associated with not missing work and not missing patient 
appointments are not included in this figure. 

o AAI estimated that using telehealth network for a single CME training activity involving fifty to 
sixty participants saved an aggregate travel distance of 2,200 miles, equating to 
approximately $1,000 in travel reimbursements.130 

o Since receiving equipment through Arkansas e-Link, Birch Tree’s Training Director delivers 
internal training using the IAV units. This eliminates the need for trainers or trainees to travel 
and for Birch Tree to reimburse employees for travel costs. In the past 3 years, over 300 
staff members have participated in training via IAV.131 

2.3 Workforce and Economic Development 

Impacts within the Workforce and Economic Development focus area can occur through activities 
intended to increase overall employment of the target population, or to assist employed members 
of that population in finding jobs that offer increased salaries, better benefits, or a more attractive 
career path, including self-employment. This focus area also includes activities to attract new 
businesses to locate along the fiber path or to expand the economic activity of existing businesses 
connected to the network. While this focus area primarily describes jobs, it also includes other 
economic impacts such as wages, property values, and the number of firms in a region. 

This section summarizes the activities observed by the evaluation study team during site visits. The 
literature review presented in Interim Report 1 provides evidence that these activities and situations 
lead to economic and social impacts. This report lists these impacts from the literature along with 
the evaluation study team’s observational evidence supporting either the realization of impacts or 
their potential to occur. 

 Access to computers with broadband connectivity enables additional employment 
options and increased earning potential for workers.132 

o Greater bandwidth obtained through the Arkansas e-Link project has made more online job 
training possible.133 Community colleges have increased the number of online job training 
offerings, making it easier for workers to renew or obtain certifications and raise their earning 
potential.134 One example is the Arkansas Rural Nursing Education Consortium (ARNEC), 
which offers an online RN program specifically for licensed practical nurse. Instructors 
deliver the courses via video on weekday evenings and students complete clinical training 
on weekends. This arrangement allows a licensed practical nurse to continue working full-
time while they work toward an RN degree. Participating community colleges interviewed 
include CCCUA, South Ark, and UACCM. 

o DeWitt Hospital and Nursing Home partner with PCCUA to deliver training to employees at 
the hospital.135 This allows employees to obtain and renew certifications on-site, during or 
after their shift, increasing the likelihood that employees will maintain proper licensure or 
advance their credentials. 

 Workforce and Economic Development activities supported by broadband infrastructure 
strengthen job and population growth.136 

o Arkansas’s community colleges serve their communities and local economies by creating a 
skilled, competent workforce. SouthArk interacts with local chambers of commerce to identify 
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workforce needs and offers training to meet those needs.137 El Dorado, served by 
SouthArk’s West Campus, is home to several chemical and oil refineries. These corporations 
have a large number of baby boomer employees that will be retiring in the near future. 
Refinery positions are highly technology-dependent. SouthArk’s process technology degree 
and certificate programs rely heavily on its grant-funded fiber connection. SouthArk hopes 
the connection to ARE-ON will accommodate expansion of these types of programs in order 
to meet the staffing needs of the local economy and retain graduates in the area. 

 Broadband access improves the ability of rural communities to compete for low- and 
high-end service jobs, the area of highest economic growth.138 

o Arkansas e-Link stakeholders view technology as a means for attracting high tech industry to 
the state. AATYC and ARE-ON leadership focus on leveraging fiber connections to reduce 
brain drain in Arkansas, translating education outcomes into economic impacts. In addition 
to creating a highly skilled workforce, community college administrators believe academic 
programs will support the use of new equipment and applications, boosting enrollment rates 
and classroom interactivity. They expect these improvements to result in more two-year 
students transferring to four-year programs.139 This may lead to higher-paying employment 
opportunities for graduates. Project stakeholders hope that creating a highly skilled, highly 
educated workforce in the state will attract new industry to rural Arkansas, where 
construction and operating costs are low relative to urbanized areas.140 

As required by the Recovery Act, UAMS reported the number of jobs created quarterly as a direct 
result of the project. As shown in Figure 4, UAMS funded twelve full-time equivalent positions 
during five consecutive quarts from the second quarter of 2011 through the second quarter of 
2012.141 These positions include a program director, a team of program managers, a principal 
investigator, and administrative employees. It is important to note that this includes only direct jobs 
created, and does not include indirect or induced job creation.142 

Figure 4. Direct Jobs Created by Arkansas e-Link 

 

2.4 Digital Literacy 

This focus area is fundamental to all of the others. “Digital Literacy” defines a set of skills and 
abilities that enable an individual to interact with the digital aspects of culture, and to maintain a 
digital identity. In the National Broadband Plan, the FCC defines digital literacy as "the skills 
needed to use information and communications technology to find, evaluate, create, and 
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communicate information."143 Impacts within this focus area include the attainment of skills needed 
to obtain an education, search for employment, learn job-related skills, accessing government 
information, and more.144 

End users served through the grant gained Digital Literacy skills indirectly through using computers 
for field-specific purposes. Community colleges are making increased use of online capabilities 
because of their fiber connections. UACCM has implemented online requirements for both teachers 
and students. Instructors are required to post class content on the school’s LMS for student 
accessibility. UACCM is also phasing in a general education curriculum requirement that mandates 
each student complete at least one online course.145  

In response to the growing use of online applications, community colleges are offering formal and 
informal Digital Literacy support. PCCUA offers a station at new student orientations to introduce 
students to the school’s e-mail system and Blackboard LMS. Orientation workers introduce 
students to essential Blackboard features, including the student grades, advising, invoice, and 
transcript tabs. PCCUA also holds an introductory workshop for first-time online students. The 
workshop serves approximately seventy-five online students per semester.146 Students learn how 
to use Blackboard’s online course functions including discussion boards, quizzes, and assignments 
upload. For distance students who cannot attend the workshop, instructions are posted online. 

In some cases, organizations that received connectivity through the grant are leveraging their 
connections to address the lack of home broadband access in the areas they serve. Community 
colleges are improving public access by increasing capacity and range of wireless networks and 
expanding open lab hours.147 SouthArk is upgrading its wireless network by deploying new 
equipment to support increased wireless demand associated with mobile devices. UACCM has 
invested $300,000 in wireless network upgrades.148 CCCUA plans to offer computer labs dedicated 
to online classwork for students with poor or no home Internet access.149 As a part of the patient 
treatment plan, Birch Tree allows its members to use IAV units to communicate with friends at 
other Birch Tree facilities or other mental health facilities with teleconferencing capabilities. 
Members gain proficiency using the basic functions of the IAV units through repeated interaction 
with their doctors during telemedicine sessions.150 
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Section 3. Grant Implementation 

This section presents the Arkansas e-Link team’s strategy to maximize the social and economic 
impacts of the BTOP grant. The following subsections describe the Arkansas e-Link team’s 
implementation strategies; the Arkansas e-Link team’s approach to open access; major results of 
the Arkansas e-Link team’s implementation strategy; an overview of sustainability efforts; and 
successful tools, techniques, and strategies identified during interviews with the grantee. 

3.1 Implementation 

Before the grant, UAMS formed a coalition with other healthcare providers in the state to form 
ATOM, the governing body responsible for oversight of ATN. ATOM received funding through the 
FCC Rural Health Care Pilot Program to deploy the beginning of a statewide telehealth system. 
The pilot program established the ATN as a piece of critical infrastructure that was leveraged with 
ARE-ON, which serves the state-supported two-year and four-year institutions, to extend the reach 
of high-speed broadband to rural areas of the state through the BTOP grant.  

The University of Arkansas System brought together UAMS and ARE-ON to perform grant 
implementation functions. Together, these two entities formed the public partnership known as the 
Arkansas e-Link Initiative. The e-Link team procured dark fiber IRUs and constructed new fiber, 
mostly in the form of lateral drops and connections, to consolidate two state-owned networks, ATN 
and ARE-ON. 

The Arkansas e-Link project involves the implementation of five main components: 

1. Acquisition of existing fiber assets via indefeasible rights of use (IRU) agreements and construction 
of new, redundant backbone fiber paths 

2. IRU acquisition and construction of new and upgraded laterals to support direct connections to ARE-
ON and ATN member institutions 

3. Construction of field colocation facilities that support third-party interconnection and serve as host 
locations for upgraded core networking equipment for UAMS and ARE-ON 

4. Delivery of enhanced broadband services to ARE-ON and ATN member institutions and Internet 
access over the infrastructure  

5. Distribution of equipment to healthcare providers and public libraries to support telehealth and 
education activities 

The grant-funded construction and IRU acquisitions allowed for the construction of a ringed middle 
mile architecture by connecting segments in the northern and southern parts of the state. The 
network was designed and deployed to provide physical redundancy by creating diverse fiber 
paths. The network has a peering agreement with Louisiana Optical Network Initiative (LONI) 
hosted by Louisiana State University. The e-Link network has access to Internet2 through 
interconnections in Kansas City, Missouri, and Houston via Dallas, Texas, with the potential to 
connect in Memphis in the future. The network also has peering agreements with the Lonestar 
Education And Research Network (LEARN) of Texas, OneNet of Oklahoma, the Great Plains 
Network of Kansas City, Southern Crossroads (SoX) of Atlanta, and Ritter Communications, Inc., a 
private provider in Arkansas. 

The enhanced connectivity facilitates interconnectivity between the state’s two-year and four-year 
institutions through fiber links, allowing distance education and research collaboration. Public 
safety and public health agencies leverage the network to realize improved continuity of emergency 
systems through Arkansas’s hospital disaster preparedness network, trauma network, and Little 
Rock’s emergency medical service. IAV equipment and public-use computers placed in public 
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libraries and healthcare facilities promote participation in health and distance education and 
support groups. 

The existing ATOM and ARE-ON boards govern the Arkansas e-Link project. The ATOM board 
comprises representatives from healthcare providers, most of whom participated in the FCC Rural 
Health Care Pilot Project. UAMS, as the state’s only academic medical center, is a member of the 
ATOM board, provides leadership in grant administration, and manages the telehealth initiatives 
throughout the state. The ARE-ON board consists of the presidents and chancellors of the state's 
higher education institutions. Representative members meet to discuss the direction and progress 
of the state’s current broadband efforts. 

The project team identified early on in the grant proposal development that the most viable 
business model would involve the acquisition of fiber assets in the form of existing dark fiber IRUs 
as opposed to constructing and maintaining new fiber runs. Upon National Telecommunications 
and Information Administration (NTIA) approval to acquire fiber IRUs, the Arkansas e-Link team 
issued a request for proposal (RFP) to solicit bids from private providers seeking to sell IRUs for 
their fiber assets. The e-Link team identified nearly thirty routes statewide that were potential 
targets for IRUs. From these thirty routes, IRUs for seventeen were incorporated into the network 
design. The grant team purchased twenty-year dark fiber IRUs for approximately $27,000 per mile. 
At 716 miles of leased fiber, this represents more than $19 million invested in IRU providers. This 
was less than the amount projected for the e-Link team to build, own, and maintain new fiber. 

In order to meet their IRU obligations, all four providers are required to make investments to 
upgrade their existing assets to meet the terms and performance specifications of the IRU 
agreements. The e-Link team provided collocation space in their field huts at cost to the IRU 
providers to complete segments of the BTOP network. Outside of these investments, ARE-ON’s 
representative stated that three of four of the providers have been able to use the money received 
from IRU sales to reach new markets where they were regional providers, and provide services into 
a select number of cities in their region. 

The e-Link network provides a scalable Ethernet service over a hub and spoke network design. 
The network initially delivers 20 Gbps over the middle mile backbone and can scale up 
incrementally to a maximum of 4,400 Gbps using 100 Gbps wave technology to strategically 
located regional hub sites. This design provides city-to-city runs for cost-effective transport that tie 
together interconnection hub locations at community colleges and four-year universities. The 
network provides thirty-six new or upgraded hubs that house ARE-ON and ATN networking 
equipment and support third-party provider interconnection and Internet access. The Ethernet 
technology and fiber architecture deployed along the middle mile supports a range of solutions 
offered by third-party ISPs, including multiprotocol label switching (MPLS) clouds, wireless, fiber, 
and other geographically accessible broadband technologies. 

The availability of these strategically located hubs is intended to attract multiple third party ISPs to 
interconnect with the e-Link middle mile. These providers offer CAIs, businesses, and households 
throughout the state with cost-effective access to multiple providers offering affordable services 
over the network. These network hubs serve as colocation facilities from which UAMS provides 
secure, segregated connectivity and telehealth services to ATN member organizations and CAIs in 
order to facilitate compliance with HIPAA regulations. ARE-ON leverages the network infrastructure 
to provide improved connectivity to its two-year and four-year institutions over the network. 

The technology deployed over the optical network allows ARE-ON and ATN to operate 
independent networks over the same infrastructure. ARE-ON owns and operates its optical and 
router networking equipment and services separate from that which ATN owns and maintains. 
ATOM operates its network over wavelengths provisioned by ARE-ON. ATN owns its router 
networking equipment and is responsible for performing engineering and maintenance. This virtual 
separation on a common physical infrastructure allows each entity to act independently and 
supports cooperative maintenance and operation efforts when necessary. 
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3.2 Open Access Policies 

CCI projects funded by BTOP are predominantly middle mile projects, although a small number of 
last mile projects were awarded. These grants intended to improve available broadband 
capabilities for CAIs, to facilitate the development of last mile services in unserved and 
underserved areas, and to promote economic growth. This investment through the BTOP grant is 
intended to “lay the foundation for the ultimate provision of reasonably priced end-user broadband 
services” through open and nondiscriminatory interconnection strategies to enable last mile 
providers to have open access to the network.151 

There is considerable debate on the impact of open access policies on the competiveness of the 
broadband market.152 Open access is implemented through a wide variety of strategies. “These 
can range from commercial or voluntary arrangements, between communication operators and 
third-parties, through to regulatory intervention aimed at promoting certain policy objectives, such 
as expanding broadband availability, increasing competition, or promoting investment that may 
otherwise not be economic, such as in the case of enabling the establishment and treatment of 
shared facilities.”153 The impact of open access will be dependent upon how well the practices and 
policies help to reduce the time, cost, and difficulty for last mile providers to interconnect to the 
network.154 The impact also depends on how well the policy mechanisms ensure competitive 
pricing for wholesale services in the event of the presence of a middle mile provider that may also 
be a last mile provider.155 

ARE-ON infrastructure and hub locations form the network backbone on which both ATN and ARE-
ON reside. The hub locations serve as colocation sites to facilitate connectivity to higher education 
and healthcare member institutions. The higher education network and all ARE-ON members are 
on one set of wavelengths with their own routers and other networking equipment. The ATN 
network has its own dedicated wavelengths, provisioned and managed by ARE-ON, to connect 
their sites. UAMS maintains its own core networking equipment and manages its network traffic, 
except for the waves, independently of ARE-ON’s equipment. Each organization has its own 
design and engineering staffs to maintain and operate their respective networks, which is possible 
due to the optical infrastructure. 

The optical technology supports the open access architecture of the network. ARE-ON and ATN 
will use part of the total network capacity. The additional capacity enabled by the optical 
infrastructure makes ample bandwidth available for public Internet access and wavelength 
allocations by third-party providers wishing to connect at any of the network’s thirty-four middle mile 
interconnection points. Other than dark fiber that ARE-ON provides to its member institutions, 
selling dark fiber is not part of the grant business model. 

An important distinction between ARE-ON and the ATN is that ARE-ON provides Internet access 
and the telehealth network does not allow traffic over the public Internet. Internet access through 
ARE-ON is in furtherance of the research and education missions of the state-supported two-year 
and four-year institutions. Patient privacy issues and HIPAA require ATN member institutions to 
ensure the secure transmission of patient medical information. ATN member institutions wishing to 
have Internet access are required to subscribe to a private third-party provider or maintain existing 
Internet service in addition to their connection to the telehealth network. 

As of November 1, 2013, ARE-ON did not have any executed agreements with third-party 
providers to provide last mile services over the grant-funded network. Since the project’s business 
mode does not involve selling dark fiber, no wholesale providers have executed agreements. 

3.3 Results 

The evaluation study team observed five major results of the Arkansas e-Link project: 
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 The Arkansas e-Link project deployed a scalable fiber-based network infrastructure that 
provides increased broadband speed to a wider number of member institutions and CAIs. 
These levels of speed and reliability were not possible using the older technologies and 
equipment that served these sites. In the short term, many sites will continue to use their T1 
lines because of a lack of last mile broadband providers available to serve rural areas. In the 
longer term, the implementation of the fiber-based technology will support significant increases 
in bandwidth at CAIs. Some CAIs report current connection speeds as low as 768 kbps. This 
enables new uses of broadband technology that were unattainable before. Section 2, above, 
provides descriptions of early impacts that the evaluation study team observed. 

 The Arkansas e-Link project provides middle mile connectivity at lower prices than before the 
construction of the network. While the impact on pricing in the last mile provider market is not 
yet well defined, ARE-ON reported that one of its providers in the southern part of the state has 
begun to offer competitive pricing on services that ARE-ON currently provides to its member 
institutions. 

 The Arkansas e-Link project facilitated the cost-effective expansion and increased reliability of 
two underutilized public networks dedicated to research and education (ARE-ON) and 
healthcare and public safety (ATN). The e-Link team purchased IRUs from private providers to 
complete rings along the network backbone, which provides route diversity and redundancy. 
Network laterals also facilitated new and enhanced connections to member sites and CAIs that 
have expressed a need for increased bandwidth to provide critical services in remote areas of 
the state. Fiber-optic cable makes up the middle mile portion of the network, which provides a 
high level of reliability and high bandwidth capacity. The increased reliability of the network 
provides CAIs and last mile providers with a more stable platform to implement new systems 
using broadband technologies, and encourages the sustained adoption and use of broadband in 
areas where reliability is critical, such as emergency response. The increased reliability also 
increases the likelihood that technology will be integrated into everyday operations. This is a 
key aspect of implementing a successful telemedicine infrastructure to reach medically 
underserved areas of the state. 

 The BTOP-funded project provided IAV equipment and training to physical and mental health 
care providers, and to home healthcare providers. Public use computers were also provided to 
healthcare facilities and libraries on an as-needed basis. The ability to make this equipment 
available along with technical support increases the potential of sustained adoption of the 
broadband-based technologies activities that ARE-ON and UAMS have initiated in the fields of 
healthcare, public safety, research, and education. 

 New and upgraded network colocation facilities serve as secure, reliable interconnection points 
to host ARE-ON and ATN optical equipment that makes enhanced connectivity and access to 
broadband services and commodity Internet to members and CAIs possible. These 
interconnection points also serve as third-party points of interconnection along the network 
route allowing for increased opportunities for third-party providers to reach unserved and 
underserved areas of the state. Three of the four IRU providers made investments to upgrade 
the infrastructure acquired through their IRU agreement with the e-Link project. These providers 
reported that they reinvested the revenue generated from the sale of IRUs into expanding their 
infrastructure to enlarge their service area. 

The longer-term impact of the Arkansas e-Link project will depend on several factors related to the 
results listed above: 

 The impact of open access will be dependent upon how well the practices and policies help to 
reduce the time, cost, and ease for last mile providers to interconnect to the network.156 The use 
of the newly available broadband capacity will depend on the creativity and investment of local 
economic actors. Over the short-term, ARE-ON has identified how one of its member 
institutions, Southern Arkansas University Tech (SAU Tech) in Camden, Arkansas, is leveraging 
the enhanced connectivity to drive economic impacts. SAU Tech trains existing staff and 
potential new hires for defense contractors in the area. The benefits of the connectivity between 
the SAU Tech campus and these employers are key economic components for the area and 
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would not be possible without BTOP. The extent to which relationships like these can be 
established and maintained will determine the extent to which social and economic impacts of 
the grant will be realized. 

 The Arkansas e-Link project represented a significant federal and state-funded capital 
investment to expand opportunities for private investment. The network provides opportunities 
for private service providers to expand their own facilities and fiber plant to areas previously not 
reached by these providers. This has resulted in existing providers growing their presence 
within their territories. Over the long term, the open access policies implemented by the e-Link 
team and the return on initial investments by private providers will determine the extent to which 
multiple providers compete in the state marketplace, either by connecting to the grant-funded 
middle mile or by continuing to expand their respective service area footprints. 

 The e-Link team must maintain the reliability of the network and quality of services over time. At 
present, the network is fully managed and monitored on a 24x7x365 basis. ARE-ON and UAMS 
staff members have experience in managing their respective portions of the network. They are 
familiar with the resources needed to support the enhanced network, as well as the needs of 
their customers, whose familiarity and comfort level with the technology vary widely. The team’s 
past success suggests that future network maintenance is well within its capabilities. Continued 
quality service delivery will ensure sustained adoption and the development and adoption of 
increasingly sophisticated, bandwidth-intensive applications. 

3.4 Sustainability 

The first step to ensuring the network’s sustainability beyond the grant term is to ensure the 
availability of affordable access to infrastructure. The e-Link team informed the evaluation study 
team that it will actively pursue extension of its existing twenty-year IRU agreements beyond the 
initial twenty-year term to ensure long-term access to network infrastructure. According to the e-
Link team, long-term sustainability will depend in large part on the adoption and use of the network 
by ARE-ON and ATN member institutions. To support grant and ongoing operations, UAMS 
accountants process billing for broadband services and telehealth services. UAMS provides a 24/7 
customer care hotline to schedule and troubleshoot IAV connections as part of network 
management. ARE-ON will provide accounting oversight to the proposed fiber connectivity to the 
state’s two-year colleges. Both UAMS and ARE-ON are state-supported institutions that exist within 
the University of Arkansas System. As such, they have access to resources that facilitate grant 
administration and ongoing network operations and customer support. As part of its operational 
model beyond the grant period, the e-Link team will make colocation space available for third-party 
providers, as space is available. 

The sustainability of the Arkansas e-Link project will also depend, in part, on the successful 
recruitment of last mile providers to the network. ARE-ON and ATN do not plan to provide 
broadband service for the purpose of home or business access. Rather, third-party providers can 
interconnect to use the grant-funded middle mile infrastructure to offer last mile services to homes 
and businesses. The e-Link team has not executed any service agreements with any last mile 
providers as of November 1, 2013. The grant facilitated private investment in the form of IRU 
purchases by the grant team from private providers. These IRUs made it possible for the e-Link 
team to reach key areas of the state. These IRU purchases and accompanying maintenance 
agreements are an ongoing revenue source and an opportunity for the private providers to make 
investments to expand their network to reach unserved and underserved CAIs. 

3.5 Successful Tools, Techniques, and Strategies 

This subsection describes successful techniques, tools, and strategies identified by the grantee 
and interviewees. Successes and challenges described in earlier sections are not repeated here. 
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 Oversight during the construction phase was critical. Engineers were required to travel 
frequently to provide adequate project oversight. To ensure consistent communication between 
the e-Link team officials in Little Rock and engineers in the field, the e-Link team held weekly 
status meetings by video and phone between their engineering team and engineering 
consultants to address issues and monitor progress. They also provided oversight to ensure 
that the prefabricated concrete buildings that house colocation facilities were manufactured to 
specifications and delivered on time. 

 The e-Link team strategically located colocation and interconnection facilities on two-year and 
four-year college campuses that are ARE-ON members. This facilitated land acquisition and 
access needed for construction and operations. 

 Each colocation facility was engineered and built to Telcordia carrier-quality standards to ensure 
a high-level of reliability and security. The first set of rack space in each structure is dedicated to 
colocation equipment. This provides easy access for third-party providers and minimizes the 
possibility of unauthorized access to core network equipment in other racks. 

 To educate users of the value of the connectivity and services that the grant would provide, 
UAMS prepared and distributed statistics about cost savings, return on investment, and 
transportation savings. UAMS partnered with the South Central Telehealth Resource Center to 
provide training to familiarize healthcare providers with the IAV unit. The e-Link team held 
regional educational meetings at the two-year colleges that were open to the public. 

 UAMS originally planned to deploy all of its telehealth IAV units to member healthcare 
institutions simultaneously. Due to delays in the original construction schedule, deployment of 
the telemedicine units to healthcare facilities without sufficient bandwidth was delayed. As an 
alternative, UAMS identified sites that already had sufficient bandwidth prior to BTOP that would 
support the use of IAVs and provided them with the equipment. This allowed UAMS to begin 
delivering telemedicine equipment and refining training methods and materials while healthcare 
providers became familiar with the equipment and were able to provide telemedicine services to 
their patients. 

 ATOM’s and ARE-ON's existing relationships with their member institutions drew support for the 
grant proposal. During the course of the grant, the e-Link team members remained engaged 
with their respective member institutions to communicate the details and benefits of the project. 
The e-Link team held regional seminars targeting community and civic leaders, business 
leaders, educators, physicians, hospital administrators, and other healthcare providers. This 
ongoing outreach activity has helped build and maintain relationships and trust among the e-
Link team and CAIs. 

 The e-Link team cited delays surrounding the required environmental assessment (EA). The 
team was not familiar with the requirements and resources needed to perform an EA. As a 
result, the budget for an EA and personnel required to do it were not included in the original 
grant proposal. The e-Link team subcontracted the environmental assessment to ICF 
International. The environmental assessment was conducted during the first six months of the 
grant period, which was not anticipated by the grant team. Their strategy to delegate the 
environmental assessment to an experienced firm was identified by the e-Link team as a 
successful strategy for project. 
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Section 4. Conclusions 

The American Recovery and Reinvestment Act of 2009 (Recovery Act) instructed NTIA to 
implement BTOP to promote five core purposes:157 

1. Provide access to broadband service to consumers residing in unserved areas of the country. 

2. Provide improved access to broadband service to consumers residing in underserved areas of 
the country. 

3. Provide broadband education, awareness, training, access, equipment, and support to: 

a. Schools, libraries, medical and healthcare providers, community colleges and other 
institutions of higher learning, and other community support organizations. 

b. Organizations and agencies that provide outreach, access, equipment, and support services 
to facilitate greater use of broadband services by vulnerable populations (e.g., low-income, 
unemployed, seniors). 

c. Job-creating strategic facilities located in state- or federally designated economic 
development zones. 

4. Improve access to, and use of, broadband service by public safety agencies. 

5. Stimulate the demand for broadband, economic growth, and job creation. 

This section summarizes how the Arkansas e-Link team’s implementation of BTOP has 
encouraged the fulfillment of the Recovery Act’s goals. The Arkansas e-Link team supported 
Recovery Act goals to improve access in unserved and underserved areas. With these 
connections, CAIs are beginning to leverage access to high-speed broadband and equipment to 
develop and expand their services for healthcare and higher education. 

4.1 Improve Access to Unserved and Underserved Areas of the Country 

The first two goals of the Recovery Act encourage improved access for unserved and underserved 
areas: 

 Provide access to broadband service to consumers residing in unserved areas of the country. 

 Provide improved access to broadband service to consumers residing in underserved areas of 
the country. 

According to the December 2012 release of the National Broadband Map, almost 19 percent of the 
service area population does not have access to a broadband service provider. The Arkansas e-
Link project increased the accessibility and affordability of broadband service among healthcare 
providers and higher education institutions by extending and improving the capacity of the pre-
existing 5,600-mile fiber network.158 The project concentrated on forty-three economically 
distressed and underserved counties in Arkansas’s Mississippi Delta region. The expanded reach 
of the e-Link network facilitates accessible interconnection by last mile providers that serve regions 
throughout the state, thereby allowing the grant to support broadband access in every county in 
Arkansas. 

By providing high-speed connectivity to all of the state's seventy-five counties, of which seventy-
three are considered medically underserved, UAMS is able to provide enhanced telemedicine 
services to remote areas of the state. The Arkansas e-Link team is also collaborating with training 
organizations to support the deployment and sustained use of the IAV equipment provided to ATN 
member institutions and CAIs through the grant. The Arkansas e-Link project also provided IAV 
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equipment and public-use computers to libraries to support the healthcare and education goals of 
the grant. 

4.2 Broadband Education, Awareness, Training, Access, Equipment, and 

Support 

Most closely aligned with PCC and SBA grants, the next Recovery Act goal is for grantees to 
provide broadband education, awareness, training, access, equipment, and support to: 

1. Schools, libraries, medical and healthcare providers, community colleges and other institutions 
of higher learning, and other community support organizations. 

2. Organizations and agencies that provide outreach, access, equipment, and support services to 
facilitate greater use of broadband services by vulnerable populations (e.g., low-income, 
unemployed, seniors). 

3. Job-creating strategic facilities located in state- or federally designated economic development 
zones. 

The libraries, medical and healthcare providers, two-year colleges, four-year universities, other 
institutes of higher learning, and other community support organizations comprising the integrated 
network’s 420 CAIs, received ongoing education on the social and economic benefits of broadband 
and IAV equipment, as well as organization-specific information on the costs and benefits of 
supporting the grant. These activities helped increase the awareness of the e-Link project and the 
benefits of broadband technology for organizations and individuals throughout the state. 

The increase in the number of telehealth providers supported through the BTOP grant brought 
about a partnership between UAMS and the South Central Telehealth Resource Center to provide 
IAV equipment training to healthcare CAIs. Funding for this training was provided outside of the 
grant and was in addition to the training developed and provided by UAMS. 

4.3 Public Safety Agencies 

The fourth goal of the Recovery Act is to improve access to, and use of, broadband service by 
public safety agencies. The Arkansas e-Link network provided enhanced connectivity to public 
health agencies to support the expansion of critical health services such as stroke assistance and 
neonatal care, disaster recovery, and trauma communications. The deployment of the enhanced 
network connectivity has allowed CAIs in remote areas of the state to leverage the broadband-
enabled services, resources, and expertise offered by the state Department of Health, the 
University of Arkansas for Medical Sciences, and other larger hospitals, such as Baptist Health. 

4.4 Demand for Broadband, Economic Growth, and Job Creation 

The final Recovery Act goal is to stimulate the demand for broadband, economic growth, and job 
creation. The implementation of the Arkansas e-Link project represents a significant federal and 
state-funded capital investment that has enabled expanded healthcare and educational services to 
CAIs across the state. The network design and technology deployed also support interconnection 
by private service providers so that they may affordably expand their own facilities in order to offer 
higher quality, lower cost service to additional CAIs in unserved or underserved areas of the state. 

The integrated network is expected to stimulate the demand for broadband, economic growth, and 
job creation. The integrated network deployment is in its early stages and there is very little 
information available on changes in organizational conditions before and after grant 
implementation. The grant proposal cited a study that stated teleconferencing helps hospitals 
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realize at least $145,000 in yearly savings.159 The grant proposal also references an unnamed 
study that found that without telehealth, 94 percent of patients would travel 70 miles or more for 
medical care, 84 percent miss one day of work, and 74 percent spend $75 to $150 on additional 
family expenses. With telemedicine consultations, 92 percent of patients saved $32 in fuel costs, 
84 percent saved $100 in wages, and 74 percent saved $75 to $150 in family expenses per visit, a 
total savings of up to $282 per visit.160 The grant application also states that broadband access in 
educational settings could directly affect and ultimately lower the cost of college: online educational 
opportunities cost less than traditional classroom meetings due to lower costs of parking and 
utilities.161 
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Section 5. Next Steps for the Evaluation Study 

In early 2014, ASR will deliver Interim Report 2 to NTIA. This report will include a summary of the 
site visits to twelve CCI projects. It will also include a summary of the second round of site visits to 
the fifteen PCC and SBA grants. 

For the CCI projects, Interim Report 2 will summarize the activities underway by twelve CCI 
grantees and the social and economic impacts of these projects. For the PCC and SBA projects, 
Interim Report 2 will provide an update to and refinement of the analysis presented in Interim 
Report 1. 

In September 2014, ASR will deliver a Final Report that quantitatively and qualitatively assesses 
the economic and social impact of BTOP grants (including CCI, PCC, and SBA grants). The 
centerpiece of the Final Report will be an assessment of how and to what extent BTOP grant 
awards have achieved economic and social benefits in areas served by the grantees. To the extent 
that such information is available, ASR will use results from studies performed by the grantees to 
round out the conclusions presented. 
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