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Availability and Accessibility of the Nation’s Research Infrastructure:

Mechanisms for Addressing the Elderly and People with Disabilities 

Needing Assistive Technologies and Universal Design 

The Federal Laboratory Consortium (FLC) is pleased to respond to the Office of Science and Technology Policy and the National Science and Technology Council (NSTC) request for information on federal policy and regulatory reform that will enhance the national innovation system.  With this issue paper, the FLC is proposing the establishment of a strategic partnership to address the technological needs of our growing elderly population.  

Background: Demographic Trends 

It is a well-known fact that our society is growing older as the baby boomer segment of the population ages in sobering numbers.  As each year goes by, this community will become increasingly disabled over time, and yet they will live longer.  Many studies have shown that elders with disabilities could be users of assistive technologies that are created for disabled individuals of all ages.  However, to be useful, the technologies must be specially adapted for the elderly community.  As yet, the elderly have little knowledge how to access these technologies; and existing service delivery organizations for the older populations know very little about assistive devices so that they can be made available and used effectively.  

In short, there is no government agency that focuses on assistive technologies directed to the elderly.  Since the 1970s, the U.S. government has supported the development of technologies targeted to assist the disabled community, generally through programs of the National Institute on Disability and Rehabilitation Research (NIDRR).  This paper demonstrates that the technologies resulting from NIDRR’s efforts could be applied toward the needs of the elderly through a strategic partnership with the Federal Laboratory Consortium.  

The Assistive Technology Market 

Just as NIDRR has only been created since the late 1970s, the assistive technology field is relatively new and not well-known or understood.  NIDRR has learned over time that the development of assistive technologies is a unique proposition involving tailored efforts.  The markets for assistive technologies are “niche” markets, not robust mass markets.  Many assistive technologies must be produced in such small quantities that they do not achieve economies of scale.  Because the markets for specialized needs are smaller, the returns are lower and there are fewer perceived financial gains.  This hinders the ability of industry to serve as the driver of innovation and limits interest in product development.  Many companies working in this area are small firms, so there is not a solid industry base.  These small companies, in turn, have limited capital to invest in research.  In other words, most assistive devices could qualify as “orphan technologies,” a market defined as 300,000 users or smaller in size -- similar to the “orphan drug” market identified several years ago.  In that situation, it was determined that commercialization necessitated policies to promote activities that fall in the gap between laboratory R&D and marketplace activities.  

Elderly Technology Needs 

NIDRR held a series of public hearings and identified areas of need for assistive technologies in homes, buildings and offices, transportation, information technologies, and consumer products.  More specifically, older individuals would like to stay in their homes as long as possible and avoid the move to nursing homes.  Houses will have to be constructed and customized to accommodate home-owners as they age.  Homes will need appliances that are easier to operate to be able to perform daily living activities such as meal preparation.  Buildings such as schools and libraries will require different construction to allow seniors functional access and support.  More seniors are working longer, so office buildings will need ergonomically-constructed work stations to accommodate their physical limitations.  Methods of transportation for the elderly will need adaptive changes and tracking technologies will be important to allow older individuals more mobility.  In the area of information technologies, it is estimated that 35 percent of 70-80 year-olds now use the Internet, and more of the aging population will learn to use the computer if both the hardware and software are designed with the limitations of the elderly in mind.  Many different consumer products need to be more user-friendly for persons living with functional limitations.  

The Nation’s Innovation System 

As stated, public policy has supported the development of an applied research and deployment capacity in assistive technologies for disabled persons.  At the same time, it is obvious that public policy has supported basic research, development, and deployment of technology through the missions of the nation’s federal laboratories – particularly since World War II.  

The FLC-NIDRR Relationship:  The FLC is the organization created by Congress to proactively coordinate the technology transfer aspects of the nation’s federal laboratories.  Furthermore, the Assistive Technology Act of 1998 (Section 212) calls for the FLC and NIDRR to collaborate in promoting technology transfer that will further the development of assistive technologies.  As a result, the two organizations are already working to increase the awareness of federal laboratory staff about the need for assistive technologies.  In fact, the FLC regions have sponsored several modestly-funded demonstration projects focused on assistive technologies, the most recent being a forum on wheelchairs to identify needed product specifications.  However, both NIDRR and the FLC have approached their teaming arrangement cautiously for reasons outlined in this issue paper.  

The Laboratory Potential:  Individual federal laboratories have technologies in batteries, composites, sensors, advanced circuits, and other areas that could be adapted for use in assistive technologies for older people.  However, the R&D performed in the laboratories is only one step in the process to reach the elderly community.  Rehabilitation engineering is not part of the mission for the federal laboratories, therefore they do not have funding to exploit the existing laboratories resources and expertise.  At the individual laboratory level, the laboratories want to team with NIDRR’s RERCs, but the official authority to work together does not exist.  In order for many agencies and laboratories to transfer technologies, related activities must benefit the agencies’ missions and bring a return to the agencies (in the form of royalties, etc.).  Otherwise, there is no justification for the activities.  
Rehabilitative Engineering System:  At the same time, the NIDRR network of Rehabilitation Engineering Research Centers (RERCs) has the expertise to conduct applied research on assistive technologies.  It is claimed that NIDRR has the best concentration of rehabilitation engineering knowledge in the world within its RERC network and office headquarters.  Each RERC focuses on a specialty area, such as wheeled mobility, low vision, hearing, prosthetics and orthotics, and other specialties.  The RERCs establish product criteria, and test and evaluate technologies.  The strategy for each project is customized so that the approach, partners, and transfer mechanisms differ in almost every case.  In addition, NIDRR’s RERC for Technology Transfer in New York specifically focuses on marketing the projects coming out of the other functionally-oriented RERCs located around the country.  

However, the RERCs do not have the funding capacity to work with the laboratories.  A study by the Institute of Medicine estimated that of the more than $70 billion in federal R&D, only $148 million is spent on rehabilitative engineering.  Each of NIDRR’s RERCs is funded at only $1 million per year.  They are not set up to serve the growing elderly population, and the current funding levels do not allow them to expand their capacity to handle the growing needs.  As stated earlier, for the elderly community, there is no government program similar to the program in place at NIDRR for the disabled community.  
Partnership Advantages in Innovation 

We know that collaborative activities offer a proven, successful method of accomplishing technology transfer.  It has been shown that the federal laboratories and the FLC have the capacity to identify technologies that could contribute to assistive devices.  In order for this to happen, the laboratory technologies must be coupled with the engineering capacity within NIDRR’s RERCs.  A key concept in assistive technology development is that all of the developmental steps should be done in collaboration with the larger research community.  This allows the leveraging of the contributions offered by the each of the parties so that, for example, prototypes that meet certain technical requirements can be developed and certified.  On a one-time basis, NIDRR has identified and fed technology needs back into the R&D environment.  However, the R&D community and the assistive technology community do not have an existing structure to talk to each other on an ongoing basis at the various levels.  

FLC-NIDRR Partnership to Promote Laboratory-RERC Relations: This issue paper proposes a collaboration of the FLC and NIDRR to accomplish cooperative arrangements and projects between individual laboratories and individual RERCs.  The necessary factors to transfer the technologies -- the know-how and expertise -- are already in place on each side.  What is needed are specific authorities that would allow the laboratories and RERCs to perform work for each other, as well as a budget to support that work.  This proposed interagency cooperation between the FLC and NIDRR will help to ameliorate the multi-level communication problem.  An important goal can be accomplished with targeted support to bring together the resources of the RERCs and federal laboratories.  However, the RERCs are currently funded at only $1 million each, per year.  A recommended approach would involve the support for four to six joint projects within the laboratories and RERCs.  The estimated cost of this undertaking is $50,000 per project at a laboratory and $500,000 per project at an RERC.  The NIDRR RERC for Technology Transfer would require about $200,000 per project for marketing activities.  

Applied Research and Rehabilitative Engineering:  At the basic research level, assistive technology needs for the elderly and the disabled can be grouped together.  Both the applied research level and rehabilitative engineering involve product design -- and this takes into account the special needs of specified clientele groups such as physical dexterity, strength, range of motion, or vision and hearing impairments.  One of NIDRR’s goals is to help ensure that products on the market are designed so that they may be used universally by individuals with any type of disability.  In that sense, the concept of universal design for disabled communities can be considered analogous to the concept of dual use for the military.  However, until the day when all product packaging is universally-useful, the rehabilitative engineering stage will remain a crucial aspect of developing assistive technologies.  

Additional Activities to Enhance Commercialization:  The commercialization process would be assisted by the FLC and NIDRR jointly setting up one or more “demand-pull” forums focused on assistive technologies.  Such forums would bring together laboratory researchers, rehabilitative engineers from the RERCs, assistive technology manufacturers, and venture capitalists.  The FLC has been involved in conducting similar “growth forums” for other targeted technology areas.  Based on this experience, it is anticipated that this setting would:  encourage interest in the screened technologies; identify peripheral markets so that investments would reap larger profits (for example, the motors or materials used in the frames for wheelchairs can be applied to electric bicycles, lawn mowers, golf carts, and other products); and, result in partnership deals among the laboratory, RERC, and industry participants focused on specific projects.  As an aside, the Commerce Department Bureau of Export Administration has been surveying assistive technology manufacturers this past year in cooperation with NIDRR and the FLC.  The survey findings would contribute valuable input for planning forums of this type.  

Deployment, Another Important Stage:  The deployment level for assistive technologies targeted to the elderly involves several organizations:  Area Agencies on Aging, the Administration on Aging (AoA), the National Institute on Aging, and the Health Care Financing Administration (HCFA).  While this system has been in place for some time and has a great deal of experience responding to elderly needs, in general, there are numerous problems in terms of incorporating assistive technologies.  For one thing, the service providers generally do not have experience handling assistive technologies, and the elderly population is not always perceived as needing assistive devices.  Also, there are few facilities for demonstrations or training related to technical devices, in addition to a general lack of public education for aging individuals.  To make matters worse, AoA’s research budget has been cut in recent years.  Therefore, by default, NIDRR – as the service delivery provider for assistive technologies -- must accommodate an awkward combination of interests on the part of different audiences, from the elderly to the disabled of all ages, which scatters resources.  For example, a service delivery method that may appeal to an older infirmed person may not work for a younger individual with a disability who may not want to appear “old.”  For these reasons, it will be important for NIDRR to have the support so that its RERCs are able to coordinate with existing elderly outreach and service delivery mechanisms.  

Existing Partnership Models 

The FLC is involved in a successful partnership that is similar to this proposed partnership, which serves as a funnel for identifying environmental technologies and dual use opportunities for the U.S. Army.  Called the TransAction Technology Group (TTG), the partnership provides a model of effective collaboration implementing market and technology assessments and other commercialization services for the specialized needs of the environmental technology marketplace.  Besides the FLC, the other partners include the U.S. Army Industrial Ecology Center at Picatinny Arsenal in New Jersey; Unisphere Institute in Arlington, Virginia, a non-profit technology brokering organization; and Concurrent Technologies Corporation in Johnstown, Pennsylvania.  

Other Contributing Factors 

It is acknowledged that addressing the assistive technology needs of the elderly is not related solely to the governmental structure described above.  There are other critical factors involved.  First, for small businesses and industry, in general, currently there are no incentives such as tax credits to create an interest in developing assistive technologies.  Second, per HCFA regulations, third-party payers that reimburse medical care (Medicare, Medicaid, private insurance, and health maintenance organizations) are not allowed to cover assistive technologies like hearing aids.  Third, standards, such as housing and building codes, must be harmonized to benefit the user groups.  (For example, without the use of a special interface technology, it is not possible to use a cellular phone with a hearing aid in place because the telecommunications are not compatible.)  Each of these related areas would benefit from further analysis as to the existing systems of laws, regulations, and standards.  For example, fostering a relationship between the assistive technology community and the standards-setting community (ie., NIDRR and the National Institute of Standards and Technology) would be helpful toward determining the need for studies in the standards area.  

Summary

Public policy involves difficult decisions particularly in choosing among needy consumer groups.  In other sectors, federal policies have positively impacted the ability of capital markets to eventually serve as drivers of innovation – in the form of government support, for example, for closed captioning on television, grants for inner city educational and information technologies, and other examples.  Technologies from the nation’s federal laboratories can contribute to the assistive technology needs of our aging society.  This issue paper outlines an opportunity to leverage the activities of two existing government networks – the FLC and NIDRR’s RERC network – so that the work done in the laboratories is more responsive to elderly needs by bridging the gap between the laboratories and the marketplace.  This will result in numerous beneficial outcomes for our senior citizens, including an improved quality of life and greater independence and fulfillment.  However, without official authorities for the laboratories to work in this area and project funding for the NIDRR RERCs, this goal cannot be carried out as envisioned.  
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