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FUTURE PERSPECTIVES IN GERONTECHNOLOGY 

Gerontechnology is a composite of two words, gerontology, the scientific study of 
aging and technology, research and development of various techniques and products. 
The term was introduced by Graafmans and Brouwers (1989). It means the study of 
technology and aging for the benefit of a preferred living and working environment 
and adapted medical care for the aging and the aged. Gerontechnology has the 
potential for changing the course of aging and the way we adapt to aging. 
Gerontechnology is becoming an important part of our future. Today I will discuss the 
future of gerontechnology in general and then in the Technische Universiteit . 
Eindhoven (TUE). After completing my year at the TUE, I would like to guess what 
the next part of our passage will be. We have come a long way. We have a long way 
to go. 

GERONTECHNOLOGY AND TECHNIEK VOOR MENSEN 

Gerontechnology is in the center of current thinking about TUE's new mission of 
re,search and education in technology. For example, see the excerpt from the proposed 
mission statement for the University for 1995-1998 in the TUE IICursor" indicating a 
slogan for the TUE for 1995-1998 "Techniek voor mensen. n My argument is that 
Gerontechnology, along with biomedical and environmental technology, exemplify the 
intent of the mission statement. 

UR vergadert maandag 
Aanstaande maandag 27 juni zal de universiteitsraad vergaderen. Vooral de behandeling 
van het Instellingsplan wordt van groot belang geacht. 
De agenda vermeldt: 

Personeelsverslag 1993 
Financieel verslag 1993 
Onderwijsverslag 1993 
Wetenschappelijk verslag 1993 
Missie TUE en Instellingsplan 1995-1998: Voorstel is om bij de Missie het 
'High-tech' -slogan te vervangen door 'Technische Universiteit Eindhoven: 
Techniek voor mensen'. Meerdere leden van de UR hebben a1vast hiertegen 
bezwaren naar voren gebracht. Ais andere suggestie is genoemd 'TUE voor 
technologie en toekomst'. Het CvB-voorstel hierbij noemt overigens 'technologie 
voor een duurzame ontwikkeling' van groot belang voor onze samenleving. Kort 
gezegd: de TUE wit zich inzetten voor duurzame technologie. 

Het instellingsplan is een uitwerking van het beleid voor de komende jaren. De opzet 
van de studie en het handhaven en bevorderen van de kwaliteit van de opleiding komen 
hierin aan de orde. Studeerbaarheid is hierbij een van de punten. Verder vermeldt het 

CURSOR 23.06.1994 

Figure 1: Excerpt from mission statement for TUE, 1995-1998. Cursor, 23-6-1994. 
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"Human Technology" implies more careful assessment of peoples· needs in 
technology. The Scientific Director of the new TUE Institute for Gerontechnology 
(Bouma, 1994) described these ideas as they pertain to the development of information 
and communication products for aging and aged persons. 

" ... the period is running to an end in which the human directed aspects of information 
directed products and services was based on intuitions somewhere in the product 
creation chain followed by a slow and costly trial- and error feedback process from 
the market. Professional generic research and connecting evaluation-based product 
development will gradually take over." 

Consumer oriented technology has implications for the ethics of technology marketing 
and distribution as well. Bouma continues: It •• .If the role of technology is to serve 
human purposes, this is a neutral statement from an ethical point of view because 
human purposes can be good or bad or both or in between ... discussions should be 
entered in society about the human purposes that preferably should be served ... " 

So, comments such as "human technology" and "technology for people", mean a more 
consumer based approach to technology than was true historically. Lets develop this 
idea and see where it takes us in the field of gerontechnology. 

CONCEPTUAL BASIS OF GERONTECHNOLOGY 

Gerontechnology is technology directed toward a class of people, the aging and the 
aged adult. .. their preferred living and working environments, as stated in the 
defmition. Gerontechnology is multidisciplinary; it has its roots in science but it is 
applied in nature. Gerontechnology addresses changes in human needs, interests and 
capacities; therefore a special feature of this field is the adaptability of products to 
changing human needs over time as well as their initial usefulness. 

We just said that gerontechnology has its roots in science. What scientific facts form 
the basis for gerontechnoiogy? Without going into detail we can assert that the big 
lesson is that aging is a very individual matter. 

Biological aging processes are universal but not uniform. Genetic differences plus 
environmental factors insure that the aging experience of each one of us is unique. 
Disabilities and diseases are not universal and they occur at any point in the aging of 
an individual--further contributing to the uniqueness of aging. Environmental factors 
directly affect our susceptibility to infectious diseases, carcinogenic agents, and the 
effects of lifestyle on aging. Variations in the built environment determine our 
adaptation to the challenges and opportunities afforded by aging. A corollary of this 
fact is that aging is modifiable by environmental interventions--a point that we will 
return to later several times in these remarks. 

So there we have the scientific story behind gerontechnology--technology for a class of 
people whose needs, interests and abilities change over time--a population that grows 

- 2 -



more heterogeneous with aging. Is it possible to talk seriously about technology with 
respect to such a class of pcoplc? Is this an example of "Techniek v{)or mensen" that 
can be defended'! How can such technology take its place beside biomedical 
technology and environmental technology? My answer to the first two questions is yes; 
the answer to the third is that it can but the path will be somewhat different. 

The answer to my first two questions is yes. Why? For the first, our ability today to 
control applications of force, to digitize information, and our ability to monitor and 
adjust person-environment systems is nothing short of remarkable. There appears to be 
sufficient future potential as well. At the risk of being somewhat naive and cavalier, I 
will simply assert that there is enough technology for the immediate purposes of 
gerontechnology. (See Fozard et aI, 1994 for further discussions.) 

For the second, I believe we are moving fairly rapidly towards the ability to 
characterize individual variability in aging. New quantitative tools are doing this work 
in many areas of physiological and behavioral science. I elaborated on some of these 
in earlier TUE seminars and papers in the 1993-94 year. We lack experience in how 
to use information on individual differences but that is changing. 

The third question concerns how people's interests are identified. Gerontechnology 
differs from biomedical and environmental technology in the way people shape the 
development of technology. In biomedical technology, physicians and biomedical 
scientists identify the needs of patient groups. People have a choice to accept or 
refuse treatments based on biomedical technology either through ethics committees or 
directly. 

In environmental technology, the needs of people are identified partly through public 
health, science and public concerns for conservation of natural and human resources. 
Groups of people may benefit from noise reducing barriers between highways and 
clusters of homes, or reduction of air pollutants. Working through elected public 
officials, people limit exploitation of natural resources and increase protection from 
environmental pollutants. 

In gerontechnology, the needs of people are identified in two ways. The first is 
feedback, the evaluations by people of available technology. Ideally, but not usually, 
feedback means an evaluation by users of products and environments that goes beyond 
the success of sales. The second is feedforward, meaning the identification of needs 
based on involvement by people in the development and dispersal of technology. 
Feedforward is a term of Herman Bouma (1994). Feedforward has two paths. First, 
aging persons can communicate needs and preferences by serving on focus groups or 
evaluators of prototypes. Second, aging persons can reveal information about their 
preferences, needs, abilities and economics through scientific studies of the aging 
process. Both are needed. 
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GERONTECHNOLOGY AND TECHNOLOGY DEVELOPMENT, DISPERSAL 
AND DISTRIBUTION 

Gerontechnology requires changes in the infrastructure for technology development, 
dispersal and distribution. Changes in development involve research and design. 
Changes in dispersal involve education, ethics and the organization of technology 
development. Changes in distribution involve the structure of marketing activities. To 
discuss how the technology infrastructure must change in gerontechnology, I will build 
on the concept of "technology push--market pull" developed by Brouwers and Bouma 
and presented by Bouma in the 1992 book on Gerontechnology. 

Technology Push 
Industry 
Trade 
care 

~~~ __ ~~~_ ~~ ____ l ___ .~ 

Figure 2: 

Designers 
Architects 

Technology push 

Aging and 
aged 

--- citizens 

First, consider the pregerontechnology era as shown in Figure 2. The development, 
dispersal and distribution of technology flows from industry, trade and care groups, 
both profit and nonprofit. Development may involve independent, professional 
designers and architects. Technology is distributed to aged and aging citizens through 
a variety of marketing mechanisms. In most, the consumers reaction is to purchase or 
not purchase the items marketed. The producers or marketers seldom seek or receive 
information about their product. When information about the customer is sought by 
the producer, it is usually about the characteristics of the user--age, income, etc., and 
how the product was obtained--catalog, discount store, etc. Seldom is there a response 
to the product itself. When evaluation of the product for the consumer occurs, it is 
usually after it has been marketed and is accomplished by an independent group such 
as the Consumer's Union in the US. 
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In the combined market pull-technology push model of gerontechnology the relation 
between producer and consumer changes in two important ways illustrated in Figure 
3. First, there is more feedback to the producer of technology by the consumer. That 
is represented by the arrows going from consumer to producer. This kind of feedback 
affects development by improving user interface properties of the technology and may 
influence new product development as well. 

Technology Push + Market Pull = Gerontechnology Model 

Industry 
Trade 
Public 
supported 
care 

r 

1 _~ 
Designers I~ 
Architects j-_ 

t 

I 

-J ~~:: 
I Environments 

Change agents/groups 
in Gerontechnology 
· Educational institutions 
· Consumer, volunteer 
· Trade and industrial 
· Scientific/professional 
· Government/regulatory 

Figure 3: Market pull-technology push 

Aging and 
.--.-__<O-.1 aged citizens 

Preferences 
Habits 
Economics 
Tasks 

• Abilities 

i settinr 
~~~~~~ ....... -~---

Gerontechnology 
Knowledge base 

Second and more importantly, the interests and aspirations of aging and aged 
consumers would feed-forward into technology development, dispersal and 
distribution. A scientifically based knowledge base about aging would be used in 
development of technology by designers and architects. And so should information be 
used about preferences and interest in technology, obtained from focus groups, 
interviews, and the direct involvement of potential consumers in the design process. 

It is harder to predict what changes in technology dispersal will occur in 
gerontechnology. The time required for dispersal depends on the intended use of the 
technology, and the time required to develop a product. The use of the computer for 
office and personal applications only came into being long after the use of the 
machines for complex calculations in science and engineering. The extent to which the 
dispersal process can be speeded up by consumer involvement is worth exploring. A 
systematic effort to disperse technology toward the elderly was made by the National 
Aeronautics and Space Administration in the United States. The charter of this 
organization mandates the early dispersal of its technology to non-space applications. 
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In the area of technology and aging, the agency adapted technology of robotics, 
remote control devices and food packaging for older persons. 

Successful dispersal depends in part on sub stained interest by enthusiasts for particular 
technology as pointed out by Dr.Ir. G.P.J. Verbong who specializes in history of 
technology at TUE. He cites the history of the pocket radio as an example of 
technology that was kept active long before its commercial succes by a small group of 
enthusiasts . 

Gerontechnology's market pull/technology push, will bring substantial changes in the 
marketing of technology based products. How people of different ages and levels of 
adaptation to technology are introduced to new technology and supported in its use 
requires approaches that go beyond the sales people in today' s computer supermarkets 
and high tech retail centers. (Sackmann, 1994) Technology consultants, oriented more 
toward the needs and wishes of consumers, and less to the sales goals of retailers will 
be the salespeople of the future. Salon approaches to the marketing of technology will 
replace or supplement the conventional store in which a number of similar products 
are presented in a way that most often makes it difficult to identify the best one for an 
individual consumer. How nice it would be to select a lighting fixture appropriate for 
one's needs from a salon which mimics the settings in which the lighting is to be used 
instead of a store with literally hundreds of fixtures jammed together on the ceiling, 
walls, floors and display tables of the store. How nice it would be to be able to see 
three or four TV sets of different screen sizes operated in an environment that is 
similar to the home setting rather than to select from 50 sets all tuned to the same 
channel in a darkened showroom! Medium and high tech devices that help people 
participate in the selection and adaptation of technology for their particular uses must 
become commonplace. Primitive attempts of this already are available in computer 
aided design for the arrangements of kitchen cabinets and appliances, and the idea is 
used in some companies that build prefabricated homes in the USA. 

In the concept presented, market pull is added on to technology push. Technology 
push as a source of new technology will of course continue also. The examples of 
market pull given apply to existing technology. What about new technology? The need 
for imaginative ways to interest people in and to explain the potential for a new 
technology simply increases the need to market technology in a more consumer 
oriented system. 

On the basis of this thinking, I predict that gerontechnology will add a new dimension 
to ergonomics and human factors research and practice as applied to aging (Fozard et 
ai, 1993). Specifically, the goal of optimal man-machine system will be defined in 
terms of maximum ease of use, enjoyment and stimulation of the user rather than 
simply efficiency of the system. 

Changes in the development, dispersion and distribution of technology involves many 
players. The center box labelled "Change agents in Gerontechnologyll includes aging 
and aged people and all the players listed. Consumer union and volunteer groups 
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include senior technology interest clubs, consumers unions and groups with special 
needs,--e.g. people with visual and hearing impairments. In the Netherlands the 
demonstration house on the TUE campus has several products which are officially 
endorsed by a Dutch senior group--an endorsement now sought by many 
manufacturers. 

The words development, dispersion and distribution have the connotation of pushing 
the market. Since gerontechnology wants to advocate market assertiveness major 
changes have to occur in the attitude of both producers and consumers. Introduction of 
keywords such as market vigilance, market involvement, market commitment and 
acceptance would be more appropriate to illustrate the need for activity by the market 
itself. 

Trade and manufacturing associations and industrial foundations will be key players in 
the task of reorienting marketing procedures from the present system driven by 
technology push to one that includes market pull. 

Other players include scientific and professional groups involved in technology 
research and design, and engineering groups involved in technology research and 
training. In the Netherlands in 1993-94, the Royal Institute of Engineers selected 
development of gerontechnology as one of its main goals over the next several years. 
Because this group strongly influences the quality of publications and the direction of 
professional conferences, the attention paid to technology and aging by this group 
means that universities and industry should increase activity in this area substantially 
over the next few years. The TUE helped bring this commitment about. It is, in my 
opinion, one of the most important things accomplished by the University in 
developing gerontechnology. Professor Bax from Building Engineering and Mr. 
Graafmans deserve enormous credit for creating the sustained commitment in 
gerontechnology by the Royal Institute. Dr. Rietsema has helped pubUcise 
gerontechnology in this group by writing the article about gerontechnology, published 
in the July, 1994 issue of the Ingenieur. 

Designers and architects who develop gerontechnology will become increasingly 
dynamic, because their activities will be more influenced by consumers than is now 
the case. One of TUE's gerontechnology coUoqium speakers, Roger Coleman has 
been one of the most articulate promoters of a consumer oriented technology. He 
states that because of the tremendous buying power of older persons, it is appropriate 
to design for their interests and aspirations. In an interview with Mary Blume in the 
International Herald Tribune (May 7-8, 1994) Coleman indicated that design is more 
effective way of changing attitudes to aging than legislation. "I think lobbying on 
behalf of older people often hasn't had any effect because it is led by charitable 
organizations which in order to attract funds have to give a negative impression of 
age." Coleman went on: " ... we want to remove some of the barriers that actually 
disable people because I maintain that people are disabled by design ... We can 
change that by design." Right on, Roger Coleman. We should address people's 
abilities, not their disabilities. 
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With a consumer oriented technology, the government has an ever more important 
role in the distribution of technology. Protection of consumers with respect to 
misleading or unfair marketing practices will become even more complex as the 
density of technology based products and services increases. An even greater 
challenge is to support the development and dispersal of gerontechnology through 
grants, tax incentives and rewards to industry for cooperation at least through the 
precompetitive phase of technology development. 

The University and other educational institutes are the principal players in the 
development of the people, the research, and the knowledge transfer that is required to 
make gerontechnology a reality. The gerontechnology knowledge base is developing in 
an academic setting. The knowledge base will have two parts: a factual base consisting 
of principles, definitions and information; and an attitude base, consisting of a 
consistent way of thinking about how technology is to be used for "human purposes." 
The attitude base/ is in my opinion even more important than the factual base, because 
the former will bring about the societal changes implied by gerontechnology. 
Accordingly, the university will be involved in all three aspects of gerontechnology-
development, dispersal and distribution. 

GERONTECHNOLOGY IN THE UNIVERSITY: RESEARCH, EDUCATION, 
KNOWLEDGE TRANSFER 

Next I would like to discuss the future perspective on gerontechnology in university 
settings in general and in TUE in particular. The three critical elements of a university 
program in gerontechnology are research, education of students and knowledge 
transfer. Consider research first. 

Our analyses of technology and aging suggest five ways in which gerontechnology can 
address aging. These are illustrated in the stick diagram that has appeared in many of 
our papers. (Fozard, et al 1993; 1994). 

I enhancement I I compensation I 

y 
prevention 

/\ 
aid to caregivers 

Figure 4: 5 uses of gerontechnology 
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The two most interesting and least developed uses of technology are prevention and 
enhancement. Of these two, I believe that prevention has the greatest potential for 
influencing the future of human aging. 

Epidemiologists teach us that there are several kinds of prevention. First there is 
primary prevention of the original problem. Second there is secondary prevention of 
the consequences of the problem once it has occurred. Many so called problems of old 
age are modifiable through long range nonmedical primary interventions involving 
nutrition, physical activity, and protection from chronic environmental hazards. The 
time span for primary prevention in some problems of aging can be upwards of a 
quarter of a century. One example of prevention is the doctoral project of Marielle 
Snijders concerning the COPD proof house described earlier today by Prof. Van 
Bronswijk. The goal of this project involves secondary prevention--Le., to enhance 
the functioning of persons with COPD by improving the quality of indoor air in the 
home. Over the years I can see this project leading to very long term primary 
interventions of 25-30 years. The technology in this project range from low to high 
tech in cleaning methods to altering components of indoor air quality and noninvasive 
monitoring for pulmonary function. The doctoral project of Yvonne de Kort on 
adaptable housing is another example of a gerontechnology research project oriented 
toward primary prevention that was described earlier this afternoon. (TUE 1994). 
Again the technology involved ranges in complexity. The focus of the project is on the 
human environment interface. 

Another long term intervention concerns strength training to retard loss of muscle, 
strength with aging. Participation in programs that retard age-associated loss of 
strength are very low in adults, and almost nonexistent in older persons, especially 
women. Technology plays a role in devising procedures and equipment which are fun 
to use or part of everyday activities and by the design of strength monitoring 
equipment. Mr. Ge Trouw of the European Design Center in Eindhoven is considering 
one futuristic approach to this problem. The essence of his idea is to have the strength 
training effect accomplished as part of everyday activity rather than something to be 
obtained in a gymnasium with special equipment. He would design doors and other 
equipment in a home and other environments so that the strength required to open the 
door or move or lift objects would be adjusted to a person's needs for strength 
training. Under his scheme opening the door for one person would require more 
strength than for another person opening the same door. He calls this the coaching 
house. Mr. Trouw developed this idea as a result of his participation in the first 
International Course on Gerontechnology held at the TUE in November, 1993. I wish 
him success. 

A final example concerns nutrition. Gerontechnology can contribute techniques for 
noninvasive monitoring of nutritional status and maintenance of good diet. It can 
carry out research to create or alter foods to improve nutritional quality for aged 
adults. Most of you know about the interest in the use of nutritional supplements of 
antioxidants to reduce chronic medical problems including heart disease, cancer and 
cataracts. The Alliance for Aging in the United States recently published 
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recommendations that adults consume between 250-1000 mg/day of vitamin C, 100-
400 IU of Vitamin E and 17,000-50,000 III of Bcta carotene. The figures for 
vitamins C and E are 4-16 times the current USDA recommendations. Before such 
recommendations are adopted, we need procedures for chronically measuring the 
nutritional impact, both good and bad, of such alterations in diet. The research being 
planned by Prof. Huf has the potential to directly address both of these issues. The 
technology involved requires modelling of physiological systems and measuring their 
combined activities over long periods of time. 

Let me tum now to education of students about gerontechnology-- education being the 
most important activity of the University. There are two goals for education in 
gerontechnology. The first is the creation of a knowledge base of principles, 
methodologies and facts about aging and technology. The second is the creation of 
what I call an attitude base. The attitude base refers to the convictions, beliefs and 
goals for society that are embedded in the concept of technology for people in general 
and gerontechnology in particular. 

The educational activities are linked closely to those of research as is fitting for a 
University. The diagram created by Jan Rietsema illustrates our vision of how 
gerontechnology education will be organized. 

Figure 5: TUE education plan 

In the outer circle are the research activities of the faculty and the doctoral students. 
In 1993, the TUE allocated four doctoral slots to the development of gerontechnology. 
The faculty advisors presented the context and future of those four projects. In the 
University strategic plan for 1995-1998 we propose the creation of a small number of 
additional doctoral training positions. It is necessary to provide interdisciplinary 
educational opportunities for the students. Accordingly, this year we instituted a series 
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of seminars and outside colloquia speakers to provide for the broad educational needs 
of the doctoral students that supplements the specific training in their research projects 
(Figure 6). Note in the list shown in figure 6 that 3 of the speakers are designers. We 
emphasized that because the end result of research includes products as well as 
publications. Note also that four speakers are already scheduled for 1994 - 1995. 

Figure 6: 

22.11.'93 

01.03.'94 

01.03.'94 

16.05.'94 

20.05.'94 

27.05.'94 

20.06.'94 
30.06.'94 

09.'94 
10.'94 

'95 
'95 

GERONTECHNOLOGY COLLOQUIA 

Max Vercruyssen, U. Minnesota, USA 
Human information processing speed 
Patricia A. Moore, Guynes Design, Phoenix, USA 
Aging: The challenge of life span 
David Guynes, Guynes Design, Phoenix, USA 
Rehabilitation by design 
Roger Coleman, Royal Coli. of Art, London, UK 
Design strategies for an ageing Europe 
David Arenberg, Delray Beach, USA 
Cognitive research in the Baltimore Longitudinal Study of Aging 
E. Jeffrey Metter, NIA, Baltimore, USA 
Physical frailty and disability 
Lois Verbrugge, U. Michigan, Ann Arbor, USA 
Reinhold Sackmann, U. Bremen, Germany 
Alan Welford, Brighton, UK 
George Baker, Shock F., Silver Springs, USA 
Hans Korteling, TNO Soesterberg, NL 
Jacqui Smith, Max Planck Inst., Berlin, Germany 

Colloquia speakers list 

The two central circles in figure 5. practical training and masters projects, flow 
naturally from the ongoing research activities of the faculty and doctoral students and 
needs no further comment at this point. The gerontechnology prize instituted last year 
is one way we use to encourage these student research activities. 

The inner circle of figure 5 is an introductory elective course in gerontechnology that 
we propose to offer to undergraduate engineering students in the 1994-95 academic 
year. Dr. Rietsema and I have initiated discussions with members of the various 
faculties about offering such a course. We are recommending a modular approach to 
building the course content. It is shown in figure 7. 

The course would be organized around four basic blocks shown in the diagram: basic 
concepts, information about people, information about technology, and pragmatics of 
gerontechnology. Each of the four blocks contains several modules, a few of which 
are shown in the diagram. The introductory course should include some modules from 
each of the four groups shown. Implementations of the course is ambitious because 
many teachers will be required to cover the material. We propose using TUE faculty, 
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our doctoral students and a number of outside experts as faculty, 
We have very specific educational objectives for this course. Making 
gerontechnologists out of our engineering students is not one of them. We do want to 
show the students how to approach a problem in which they have to draw on 
information from many fields to achieve a solution to the problem. The student in 
electrical engineering will see first hand that he or she will have to go outside of their 
special field of study to solve a problem. We do want them to see the issues in 
dispersing and distributing technology as well as developing it. And of course we do 

. want them to learn useful information about aging and its relation to the environment 
and to their own experience as aging people. 

Figure 7: 

GERONTECHNOLQGY CURRICULUM OUTLINE 

Block 1: Basic concepts 
9 modules, e.g. 
· Goals of gerontechnology 
· Developmental view of aging and technology 
· Five uses of gerontechnology 

Block 2: Information about people 
10 modules, e.g. 
· Living and working arrangements 
· Needs, interests and preferences 
· Physical functioning 

Block 3: Information about technology 
9 modules, e.g. 
· Communications and information technology 
· Engineering underpinnings of technology 
· Person/environment interface 

Block 4: Pragmatics of gerontechnology 
7 modules, e.g. 
· Model: market pull + technology push 
· Ethical issues in gerontechnology 
· Lessons from other technology developments 

CURRENT USES OF OUTLINE 

TUE--Introductory Elective Course 
EU--Intemational course with partners in Finland, 
Germany, Great Britain and Italy 

Gerontechnology curriculum outline 

We are not sure where all this will lead us. These are many new challenges involved 
in creating the educational infrastructure, including a library for gerontechnology at 
TUE. We anticipate that over the next few years the various faculties will develop 
other courses in technology and aging that will supplement the proposed introductory 
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course. We may even anticipate the development of a gerontechnology certificate to be 
awarded probably by an independent credentialling body, to a limited number of 
students who choose to emphasize substantial projects in gerontechnology as part of 
their training. 

The third activity is in knowledge transfer between the University and government, 
architects and designers, business and trade, and most important in the case of 
gerontechnology, aging and aged people. 

In gerontechnology, knowledge transfer is a two way process--coming to the university 
as well as from it, and a process that includes transfer of a knowledge base and an 
attitude base. 

My vision for knowledge transfer in gerontechnology is closely linked to that for 
education. We try to capture the essentials in figure 8. 

Figure 8: 

KNOWLEDGE TRANSFER IN GERONTECHNOLOGY 

AmTUDE 
BASE 

KNOWLEDGE 
BASE 

"'4 "-G'\ 
. 8tEAS p"oJ~ / DEMONSTRATIONS 

& EDUCATION FOR 
/ AGING AND AGED 

- PEOPLE 

~ ~ r- CONTINUOUS EVALUAnoL-N-------" 

Knowledge transfer 

On the left of the figure, the education diagram shown earlier is reproduced. On the 
right are four aspects of knowledge transfer. The results of faculty and doctoral 
student research (RTD) will diffuse in much the same way that this is done now. As 
indicated in the diagram, the emphasis is on specific research results--knowledge base
-rather than attitude base. 

The second aspect of knowledge transfer is in educational products. The TUE 
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organized and presented the first international congress on gerontechnology in 1991 
and the first postgraduate course in 1993. We have been invited by PAO to do a 
second postgraduate course in 1995, and Dr. Rietsema and I will recommend that we 
accept this invitation. Through a European Union committee (COST -AS It Ageing and 
Technology") we have enrolled a number of partners from several European countries 
to establish a European wide curriculum in gerontechnology. Its structure is similar to 
the outline we presented earlier. 

In the future I anticipate that the University will develop a number of courses for 
business, trade organizations, design schools, government, etc. Either directly or 
indirectly these educational activities would grow to become self sustaining; they 
should involve a variety of partners including groups such as the Royal Institute of 
Engineers. The Institute for Gerontechnology is a natural place to nurture these 
activities. In the aggregate, the emphasis of these activities is equal on knowledge base 
and attitude base. 

The third aspect of knowledge transfer is the infusion of future TUE graduates into the 
workforce. Many graduates will have been exposed to the integrative, 
multidisciplinary approach to technology represented by gerontechnology. This type 
of training and outlook is a significant feature of education at this university--'techniek 
voor mensen.' The emphasis of the knowledge transfer here is in the attitude base 
rather than the knowledge base inasmuch as the graduates will be in variety of work 
settings. The important thing is that future TUE graduates cherish and use the ideas 
behind gerontechnology as their example of 'technology for people.' 

The fourth aspect of knowledge transfer is with aging and aged people. 
Gerontechnology is based on knowledge of and input from aging and aged people; the 
preferences, interests and abilities of aging and aged people for a preferred living and 
working environment. As indicated earlier (Fozard et aI, 1994) the relevant data base 
needs to be developed. An essential feature of the knowledge base consists of 
information about the functioning of people in various situations--an epidemiology of 
task interfaces or people-environment transactions, a phrase coined by Jan Graafmans. 
One way to acquire this knowledge base is the Senior Citizens Technology Center 
initiated as a pilot project in the spring of 1994. In the words of Dr. van Berlo who 
heads the project, " ... the long range goal of the project is the creation of a market 
development center ... by creating a meeting place of senior citizens of many ages, 
industrial and trade groups, researchers and educators and care professionals. The 
Center provides information to people about available and developing products, 
services and environments. People provide information to industry and trade groups as 
well as researchers about preferences and interests and react to products. Researchers 
and educators learn how to obtain information about gerontechnology and test out 
ideas ..... 

The importance of an entity such as the Senior Citizens Technology Center for the 
educational and research purposes of the University cannot be overstated. Students 
observe first hand how a multidisciplinary research project is carried out. Researchers 
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have a test bed. The Center is a constant reminder that the major output of 
gerontechnology is in terms of products, services and environments, not simply 
publications. 

A final comment about the future of knowledge transfer in gerontechnology concerns 
the relation between technology and aging and the science of aging. Gerontechnology 
will improve the depth and efficiency of research on aging through the provision of 
technological support to research. It will improve the potential for long term 
interventions on physical and mental aging processes, thereby influencing the kinds of 
research questions posed in gerontology. 

SUMMARY AND CONCLUSIONS 

Let me summarize and conclude this happy speculation about the future of 
gerontechnology both generally and in the university. 

Gerontechnologie is/wordt: 

Techniek voor mensen 
Gerontechnology, defined as technology for aging and aged persons, is a significant 
part of the University emphasis on "Techniek voor mensen. It 

Kennis over mensen 
Gerontechnology's knowledge base requires information about aging and aged people. 
It is obtained directly by information about how people respond to and utilize 
technology, and indirectly by study of their preferences, needs, abilities, etc. 

Marktgestuurde benadering 
Gerontechnology requires changes in the development, dispersal and distribution of 
technology. The novel and critical element of the change is a feedforward approach to 
technology. 

Onderzoek--onderwijs--kennistransfer en TUE 
Gerontechnology's future at the Eindhoven University of Technology includes 
significant new directions in research, education and knowledge transfer. 

Onderzoek (fundamenteel en toegepast) 
Gerontechnology research addresses prevention or postponing of age associated 
conditions that limit independent functioning. Examples at the University include 
adaptable housing, indoor climate, strength training and nutrition, 

Onderwijsprofiel 
Gerontechnology education includes the proliferation of research training and 
development of an introductory elective course in gerontechnology. 
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Kennistransfer (feiten en ficties)/CTO 
Gerontechnology knowledge transfer includes a factual knowledge base and an 
attitude base. It will develop along four lines: dissemination of research; development 
of specialized courses for industry, designers, government, etc.; the integration into 
the workforce of future engineers with gerontechnology as part of their background; 
and the development of a technology center for aging and aged persons. 

Preventie (consument voor patient) 
The development of gerontechnology will influence future research on aging 
through improved technology for research and by focusing attention on the 
importance of the environment for long term interventions. 

If the development of gerontechnology in any way follows the path outlined today, we 
can expect to see changes in today's procedures for the development, dispersal and 
distribution of technology. At the university level, we will see new approaches to the 
evaluation of research and training proposals based on basic and applied aspects of 
technology whether it be high, medium, or low tech. We do not know what the 
changes will be but we need not fear the changes; indeed, we should welcoqte them. 
T.S. Eliot described the process of change very well and offers some advice on how 
to enjoy the process. 

"What we call the beginning is often the end 
And to make an end is to make a beginning 
The end is where we start from ... 
We shall not cease from exploration 
And the end of all our exploring 
Will be to arrive where we started 
And to know the place for the first time." 

(T.S. Eliot) 

It has been an honor and a privilege for me to be part of the development of 
gerontechnology, and I thank all of you, my friends and colleagues, for making my 
experience at TUE such an stimulating and enriching one. I particularly want to 
mention our doctoral students who have made such a committment to the future of a 
new field. My colleagues in BMGT are simply great. Prof. Herman Bouma, Ir. Jan 
Graafmans, Dr. Jan Rietsema, Dr. Ad van Berlo, Tonny Brouwers, Ir. Wim Koster, 
Dr. Cor Vermeulen and all our staff have become good friends as well as staunch 
colleagues. 

Gerontechnology and Techniek voor mensen are in good hands at the Eindhoven 
University of Technology. Our planned series of visiting scientists starting with Dr. 
Max Vercruyssen will operate in a very stimulating environment. I look forward to 
returning periodically to observe and nourish the growth and development of the 
Netherlands's youngest endeavor in technology. That is why I hope you will refer to 
this as a Hou doe or Tot Ziens! seminar rather than a farewell one. 
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