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Organization Name : 
Carnegie Mellon University

Project Name:

Center for Appalachian Network Access (CANA)

Contact Name:

Bruce Maggs and S. John Whitehill

Mailing Address:

School of Computer Science





Carnegie Mellon University





5000 Forbes Avenue





Pittsburgh, PA  15213

Phone:


412-268-7654, 412-642-2991

Fax:



412-268-5576, 412-642-2979

Email:



mailto:Sigmond@Andrew.CMU.edu




BMM@CS.CMU.edu
Website:


http://www.cmu.edu/
Requested Amount:

$125,000

Project Summary:

CANA seeks initially to demonstrate the efficacy of 




wireless broadband telecommunications in rural 




localities to promote competitive communities.  The 

CANA mission is to serve as a regional resource assisting in the deployment of additional networks in underserved rural communities throughout the Appalachian region by providing technical, operational and educational support.  

Center for Appalachian Network Access


Overview 


Appalachian communities have been left behind in the Information Age economy.  Although the reasons why may be varied, clearly a key barrier has been that the region suffers from lack of access to a modern, “broadband” telecommunications infrastructure.  Such a platform serves as the foundation for the various educational, medical, commercial and public service applications that support a healthy, vibrant community.  While access alone does not guarantee a community’s success, lack of access can certainly doom it to failure.


Recent technological breakthroughs now make it possible to deliver broadband connectivity to rural communities through wireless means at a mere fraction of the investment that conventional, wired infrastructures would cost (the high cost of delivering wired infrastructure into remote and/or sparsely populated areas is the primary reason that such areas do not have broadband access now, and are unlikely to have it in the near future).  


The current proposal seeks to deliver wireless, broadband connectivity into two Appalachian communities and in concert with community development efforts and other activities demonstrate the affordability and efficacy of promoting competitive communities through a broad-based, integrated approach.    

The Center


The Center for Appalachian Network Access (CANA) is viewed as becoming a permanent resource for communities in West Virginia, Southwestern Pennsylvania and ultimately all of Appalachia.  The mission of the center is to address two compelling needs of the region:

Access to a modern, broadband telecommunications infrastructure

Local capacity to take advantage of such access


The center will be managed by and housed at Carnegie Mellon University (CMU).  Founded over a century ago, CMU is one of the nation’s pre-eminent research institutions and has been a pioneer in wireless networking on its own campus.  Through its various practicums the university has a history of working in the “real world” and this current effort is very much in line with the university’s efforts to apply research and technology to real life problems.  


 The center is, in many ways, a “virtual organization”, one that carries no full-time staff and therefore minimal overhead.  Resources – human and otherwise – will be brought together as required for particular projects or tasks.  Dissemination of lessons learned, white papers, research results, etc. will be published on a CANA web site and made available to all parties interested in rural economic development regardless of location.


It is expected that over time the role of center will focus more on educational activities, technical support and various other services to communities interested in implementing their own community networks and become less of a provider of financial subsidies to actually build infrastructure.  However, it is thought that in the beginning, funding such infrastructure is necessary in order to prove the concept and to stimulate other communities to consider this approach.

Outcomes


We agree wholly with such development agencies as the World Bank and the Inter-American Development Bank that the strategic implementation of information and communication technologies is a critical component of rural communities’ overall viability and economic competitiveness.  We expect that by providing broadband access into a community which has not enjoyed such access, and by providing the appropriate community development component hand-in-hand with the technology, that the community will realize significant benefits, including:

· Better educated students

· Healthier residents

· More vibrant business community 

· More effective government    


Education.  The benefits of integrating technology into the K-12 educational environment are substantial and well documented
.  The vast storehouse of information on the Internet opens a world of knowledge to children that was unimaginable only a few years ago.  There are also significant resources for teachers as well so that they may best integrate technology in the classroom as well as maintain their own skill sets
.  Distance learning opportunities allow rural children to have access to subjects not available locally and to engage in programs such as advanced placement that local schools often cannot support.  With a broadband connection students can have access to cutting edge technology such as Internet2, where tomorrow’s applications are being developed today.  Performance measurements would include students’ test scores; number of students entering college; number of teachers engaging in professional development.


Health.  Through telemedicine residents can have access to remote specialists otherwise unavailable.  Elderly and other mobility-impaired patients can thus avoid the expense and hassle of traveling great distances for expert consultations.  For diagnostic procedures telemedicine brings instant access to distant specialists to support diagnostic and treatment services.  Access allows patients to realize cost savings on prescription drugs ordered on-line as well to enlist in medical support groups. 


Benefits also accrue to the industry itself - local health clinics can be linked to regional hospitals to better serve patients.  Federal regulations will soon require hospitals and caregivers to submit Medicare and Medicaid claims electronically, those who fail to do so risk losing substantial reimbursements.  Cost savings in records management and other administrative duties can be substantial.


For professionals, continuing education for health care personnel is facilitated by distance learning applications.  Participation in professional organizations and on-line communities allows rural practitioners to remain up-to-date with advances in the field.    


Measurements of success include number of telemedicine sessions; specialist consultations; professional accreditations. 


Business. Access to an advanced telecommunications platform is increasingly required for small and medium-sized enterprises that are common in rural areas.  According to the U.S. Chamber of Commerce, more than 90% of small businesses reported that productivity gains meet or exceed the monthly cost of broadband.
  The tourism and crafts industries can significantly expand their potential customer base and increase profits.  Banks and other traditional Main Street businesses can work more efficiently and interact more easily with customers and suppliers.  For small, rural telephone companies wireless broadband provides them the opportunity to dramatically increase the level of service they can afford to offer and by extension increase their revenue.  Of course, technology-related businesses and incubators may now be sustained where before entrepreneurs and high-tech firms were forced to leave the region in order to be viable.  Performance measurements include new business web sites on-line, e-commerce applications, jobs created (or saved) and sales figures.


Government.  E-government allows service delivery to be accomplished faster and cheaper, saving government money and improving the level of service.  Public safety can be significantly enhanced by improved communications capability and the ability to utilize national law enforcement systems easily.  Localities that adopt technology are often viewed as more hospitable to businesses looking to locate branch operations, which rely upon connectivity.    Measures include number of services on-line, number of residents and businesses conducting government business on-line, cost savings realized.


Particularly early in the implementation, not every community will target each of the above sectors.  Also, some measures of success, such as educational attainment, are long-term prospects that we may not see within the 12 month period covered under the demonstration project.  The specific applications to support specific outcomes in a community will be a result of the assessment of that community’s needs and interests.  CMU personnel will subsequently determine the appropriate performance measurements and plan the evaluation and reporting methodology.

Goals and Objectives


Although this is by necessity a technology-oriented program, we see the technology as but the minimum, albeit necessary, enabler of a larger, holistic effort at community enhancement.  As such we have identified four major program objectives:
Technical – deliver wireless broadband connectivity into two Appalachian communities

Community Development – enhance local capacity and ability to take advantage of this connectivity to support their unique needs

Economics – develop an econometric model for other communities to use as a guide in their own similar efforts

Knowledge-base – create a core resource to guide future projects and disseminate best practices 


Technical.  The CMU School of Computer Science will take the lead in ensuring that the technical requirements for a robust, wireless network delivering true broadband connectivity are met.  The topology of the community will be studied to ensure optimal antennae placement and maximum coverage.  They will prepare and submit an equipment procurement form to the Project Manager for the necessary equipment.  They will work with local contractors during the installation and conduct tests to ensure proper operation of the network before it is turned over to the community.  


Community Development.  Efforts need to be made to ensure that the community has the local capacity to take best advantage of this new level of telecommunications platform now available.  We are in discussions with Joe Barker, the former head of the West Virginia Rural Development Council, to provide the project team with his expertise in order to ensure that this component of the project receives the utmost attention.  Activities include community outreach and organization, assessing the needs of the communities various stakeholders, identifying training needs, user groups, etc.  Identifying and supporting a local champion is a critical piece of this effort.


One component of this facet of the program is technical training to ensure that local tech staff has the knowledge and skills to operate and maintain a wireless network.  The CMU School of Computer Science will handle this training.  


Econometrics.  The building of an econometric model to support future CANA projects – as well as inform other rural communities outside CANA’s scope – can provide a valuable service and ensure that sustainability is built into them from the get-go.  There is substantial expertise within CMU to support the project team in this effort.  Questions to be answered include affordability, cost of maintenance, ownership issues and options; regulatory impacts.  


Knowledge-base.  All of the above activities will provide significant data that, when properly analyzed and presented, can deliver substantial insights for replicability purposes as well as measuring the benefits that accrued to the community.  Again, CMU has the academic expertise available to provide this component.   

Sustainability


We are interested in two types of sustainability – the first is the ability of the communities selected to maintain, utilize and pay for the continued operation of the network.  With the cost of the infrastructure paid for up front, the only remaining significant cost is the monthly fee for the link between the wireless network and the telecommunications backbone providing Internet connectivity.  We expect this cost to be reasonable given that it will be split among all the network users.  


There are precedents that suggest this model works.  Allegany County, MD built a wireless network with public monies and currently has commercial and nonprofit customers providing a significant portion of the network’s financial support.  In the town of Republic, MO a wireless network was built with private funds and is sustainable with only 30 paying customers.


The second type of sustainability we seek is the propagation of this concept throughout West Virginia and Appalachia as a whole.  It is hoped that with the success of our demonstration projects and widespread dissemination of the economic model and research results that other communities will be stimulated to investigate a similar approach.  While CANA, indeed any funder, will not be in a position to subsidize infrastructure everywhere, the relatively low cost of going wireless means that the costs can be recouped through monthly access fees.  It is noted that the Rural Utilities Service of the US Department of Agriculture currently does not exhaust the funds it has available for low-cost loans for building telecommunications infrastructure.  This presents an excellent opportunity for Appalachian communities to avail themselves of broadband connectivity while avoiding both initial infrastructure costs as well as saddling the community with a significant debt to pay.   

The Partnership

We have created a coalition of partners with diverse areas of expertise in order to best address the requirements of a holistic approach to this subject.  Not only is top-notch technical talent at hand, but also first-class expertise in economic and community development, assessment and measurement, and research methodology are all represented to ensure that the goals of this program are met.  Included in the partnership is:


Carnegie Mellon University.  CMU is uniquely qualified to provide the technological, educational and commercial expertise necessary for the successful implementation of a high-speed network.  CMU was the first wireless accessed campus; developed, implemented and maintained through the Wireless Andrew project. The continuing mission of the Wireless Andrew project is to assist in the implementation of other wireless sites.  In addition to world-class technology resources, the university maintains renowned expertise in e-commerce and economics, which will be brought to bear in this program.  CMU personnel that will be most active in this program include:
S. John Whitehill will serve as overall project coordinator.  He was a member of the inaugural program of CMU’s Institute of eCommerce.  John also serves as president of PMN, Inc, a regional investment bank located in Pittsburgh, with a special interest in public/private partnerships.  In addition to his project management responsibilities John will coordinate CMU resources that will support various program activities during each phase of the project.

Bruce Maggs is one of industry leaders in Internet technology and is accomplished in wireless networking.  Professor Maggs is a tenured faculty member in the computer science department, Carnegie Mellon University.  He was Vice President for Research and Development Akamai Technologies.  His resume and publications can be found at http://www-2.cs.cmu.edu/~bmm/ 


Appalachian Regional Commission.  The Appalachian Regional Commission, a federal-state partnership, is the preeminent development agency in the region with a long-standing history of infrastructure investments in the region.  Through its Information Age Appalachia program the Commission has highlighted its commitment to fostering 21st century economic development through telecommunications strategies.  ARC and Benedum have successfully worked together in the past in West Virginia.  Key ARC personnel include:

· Mark DeFalco is the Telecommunications Program Manager for ARC.  Mark has an extensive background in the telecommunications field and has testified before numerous state legislatures and Public Service Commissions on telecommunications policy.  Mark will coordinate all ARC activities during the project.

· Mike Hernon is an ARC consultant who led the development of the Information Age Appalachia plan.  Mike brings  over 15 years experience in public sector technology management and planning to this project and is a nationally-recognized expert in the field of e-government and strategic information technology implementations.  Further information on Mike may be found at http://HemingwayGroup.Com

Community Development Expert.  We are in discussions with Mr. Joe Barker to coordinate and provide community development activities in the selected communities.  Mr. Barker is a widely recognized community development expert who we will endeavor to engage as a consultant to the project.  Joe headed the West Virginia Rural Development Council for 10 years and is intimately aware of the challenges and opportunities in rural Appalachia.  Joe will coordinate all relevant community development program activities in the selected communities.


State and Local Governments.  The CANA concept has received enthusiastic support from every level of state and local government we have had preliminary discussions with.  The State of West Virginia has assembled a team to work with the CANA project team consisting of the West Virginia Development Office, the Department of Education and the Arts, and the Governor’s Office of Technology.  Preliminary discussions with the community of Glenville, WV has led to the support of the state college president, the county commissioners and the elected representative to the state legislature.


In Pennsylvania, the state Office of Economic Development and the Fay-Penn Economic Development Council have both expressed their support and eagerness to participate.  The town of Brownsville, PA has been nominated for inclusion as a demonstration site.

  
The Benedum Foundation.  We come to Benedum not only for the financial support that is required to deliver these demonstration projects, but also to invite the foundation to play as active a partner role as it desires.  The knowledge of relationships and communities within the foundation’s service area match those of ARC and portend a beneficial partnership.  Further, the lessons learned from these initial installations will have broad implications for the foundation’s entire service area.

	
	
	
	
	
	
	
	
	

	
	Center for Appalachian Network Access

Department of Computer Sciences

Carnegie Mellon University

Source and Uses -Anticipated Benedum Foundation Grant 2002-2003

Source:

Contribution: Claude W. Benedum Foundation

$125,000

Uses:

Fabricated Equipment 

$107,000

Community Development and Network Consultants

$11,538

Project administrative fees

CMU Administration Overhead

$6,462


	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	

	
	Carnegie Mellon University - resource contributions:

Site selection and system implementation

Wireless network and system operation training

ECommerce applications consulting and training 

Distance learning program development

Web site design, hosting and maintenance

Rural economic and social impact study

Computer system and campus facility use

Project publicity


	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	








� See for example the � HYPERLINK "http://www.iste.org" ��International Society for Technology in Education� or the U.S. Department of Education � HYPERLINK "http://www.ed.gov/Technology/" ��Office of Educational Technology� 


� See � HYPERLINK "http://www.techcorps.org" ��Tech Corps� Web Mentor and Techs4Schools programs 


� “Broadening the Internet’s Reach”, The Donahue Letter, US Chamber of Commerce, 5 December 2002
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