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Abstract:

For some years now we have witnessed the development of new technologies which will greatly affect all domains of private and public life and hence, the living conditions of the ageing population. New technologies, in particular gerontechnologies [1] and ICT (information and communication technology) applications, can provide important opportunities in the fields of prevention, compensation, enhancement, and aid through their potential to facilitate many aspects of daily life like housing, mobility, communication, learning, and care. The new technological developments will at the same time meet new generations of older men and women who will have witnessed industrialisation and mechanisation of the private domainand of working life, and who will have different health and expectations and will practice different lifestyles and activities than the presentgenerations of older people. In this paper I would first like to illustrate several major developmental trends which have special relevance for the process of ageing and then focus on the consequences of these societal and technological developments for the coming generations of older adults and particularly for the visually impaired. In the closing part, I will present some thoughts regarding the limits of the technologically doable.

Current Social and Societal Trends

Societal developments have differed for centuries in different parts of the world. But for some years now, two trends which will have a marked impact on future ageing have become almost universal – even though they appear on different levels, depending on which part of the world we look at: the ageing of societies and the rapid pace of technization. In reality, the processes of social and technological change are closely related and mutually reinforce and influence one another (e.g., [2]). However, for theoretical reasons, I differentiate in the following between processes which are more social in nature and those which are more technological in nature.

As far as societal trends are concerned, I think that first it is worth mentioning that the emergence of old age as a separate phase of life that can average 20 to 30 years is itself due in large part to technological developments. Improvements in domains as different as medical care, work life, and the private spheres of hygiene and the way one lives at home have resulted in increased life expectancy. Medical advances, more balanced work schedules, improved working conditions, healthier diets, and higher standards of hygiene and housing have contributed to making it possible, at least in industrialised societies and welfare systems of the West, for almost all members of entire generations to grow old. We all know about these changing demographics of our societies. A few generalities, therefore, should suffice here: the ever increasing proportion of the elderly, with particularly strong growth among the very old, the trend towards living alone, changes in the social network, in particular, the continual shrinking of the family network and hence, the family’s diminishing potential to care for or otherwise support the elderly individual.

Furthermore, changing conditions in the job market have lead to employment biographies riddled by phases of unemployment or transformed by career change. The relative paucity of positions, as well as trends toward centralisation and globalisation among businesses today, create a pattern of regional mobility. As a consequence, parents and their adult children live further apart, leading in turn to the necessity of expanded care and support services for the vulnerable elderly.

This change, combined with the opposite trend of a decreasing birth rate since late 1960s, is – as we all know - changing the whole age structure of the population. The growing proportion of older individuals in the population, accompanied by a reduction in the numbers of children, adolescents, and gainfully employed adults, does also mark a shift in today’s social structure. As a consequence, access to, and distribution of, central resources in society, such as employment opportunities or tax revenues, must be renegotiated.

In the European welfare states, this has become an issue in the debate over retirement pensions: as financial resources and savings become ever scarcer, policymakers have become ever more strident in their calls to reduce costs, and more and more of the burden of providing for health has been placed upon the individual.

With regards to developments in health and the prevention of illness, there are indications of improved health status among younger cohorts [3] which seem to indicate that in the future, the period of life free from serious chronic illness or significant limitations to life quality – will increase. As Dr Silverstone mentioned in the keynote of this conference: Ageing tomorrow will be healthy ageing. On the other hand, given increases in life expectancy, the existing correlation between dementia and chronological age, and no foreseeable breakthrough in research on the treatment of this disease, the proportion of demented elderly will probably increase (see [4]).

Current Technological Trends

Now let us turn to some current technological trends which will decidedly influence ageing in the future. I will focus on recent advances within the domain of “high” technology which, in my estimation, not only will have a singular impact on the future ofageing men and women, but also offer very promising new options for visually impaired and blind elders (for the differentiation between “low” technologies and “high” technologies see [5]: 11; [6]: 157). Again I want to emphasise that these developments may have divergent influences on future ageing - depending on the traditions, the level of mechanisation, and the economic resources of the countries in which the older person lives. However, the basic trends discussed here can be observed all over the world.

The trend towards miniaturisation

The first trend can be characterised as one towards miniaturisation. It is based upon advances in modern engineering that decrease the size and sensitivity of sensors and increase the amount of information stored on chips. This has produced marvellous results: hearing aids today are so tiny, that they can barely be seen – much less manipulated – by the user. In the future, biotechnology seems destined to lose its prosthetic nature:it will no longer be viewed as a replacement for a missing body part or a means of compensation for a particular deficiency. Rather, sensors can and will be implanted in the human organism and directly connected to nerve cells using microelectronic technology – also in visually impaired. The distinction between “natural” and “technological” will become blurred, as will the distinctions between “health” and “illness”, between the individual as subject, with his or her own body and identity, and technology as an object separate from the individual.

The trend towards automation

The second developmental process – the trend towards automation – couples technology as a tool or device and technology as a means of facilitating transactions in a two-fold manner. First, persons and services are being replaced by automatic devices in a multitude of public domains at least in the western industrialised countries – which means that heretechnology takes on the role of social partners in once-human interactions (examples: automatic ticket dispensers instead of train conductors, automatic teller machines instead of bank tellers, Internet information services and tele-care instead of personal consultants and care providers). Second, automation means that machines can be relied upon to perform certain functions that were once accomplished by hand. The fully automatic washer and dryer, the escalator in department stores, the conveyer belts in airports, power steering in cars, or automatic feeders are only a few of the examples of modern automation.

The application of technology in everyday life reduces physical hardship, provides practical solutions to the daily grind, and frees the individual from unpleasant tasks. However, the proliferation of such technological applications also creates a need for product standardisation and supportive infrastructure; ironically, this limits autonomous action to some degree. The same could be said for a third trend in technology development:

The trend towards system integration

By system integration we understand that the various single appliances, for instance in the domestic environment, are linked to each other to a comprehensive system of electronics and communications technologies to provide a range of automated facilities in a so-called “smart home”. The interconnected equipment may include a central computer which performs an overall control function by a “home bus”, or the user can control the various types of equipment either by infrared remote control or over a telecommunications network, or by the individual front panel controls. Moreover, the “smart home” can include connection to external telecommunications networks to provide services such as tele-shopping, tele-banking, or tele-care.

Many of the publications on “smart homes” to appear recently have described the nearly unlimited possibilities afforded by such anintegration of systems (see e.g. [7; 8; 9; 10]). It offers considerable benefits especially with regards to ageing individuals and to people with physical disabilities, and it might also be capable of improving the quality of life of people with visual impairments. At the same time, this work clearly illustrates the interconnection between the new reliance upon technology and the dangers of isolation in a modern hermitage. Tomorrow, it will be possible to monitor and control everything by integrative remote control systems, that is, without leaving one's home. And all these technologies require is a single word or the blink of an eye.

Assistive technologies for the visually impaired and blind elders

Similar integrative efforts have been made in other areas, such as in public transportation, in automobiles, or in wheelchairs. These developments in mobility aids, too, can offer fascinating possibilities for compensating for visual impairment. A few examples that I would like to mention are:

• the MoBIC travel aid which is based on GIS and GPS systems (Geographical information systems and Global positioning systems). It consists of a pre-journey system to assist users in planning their travel, and the MoBIC Outdoor System to provide the users with orientation and navigation assistance during journeys, similar to the travel guides you find in modern cars [11;12].

• PamAid is a personal adaptive mobility aid, developed by a European consortium for the frail visually impaired. The robot based walking frame or rollator with a handle and joystick user interface guides the frail blind while at the same time giving them physical support as they walk [13; 14;15].

There are Sonic Glasses and Pathfinders and Verbal and tactile map information systems;portable video magnifiers are ready to be connected to a TV or PC, the www is getting accessible for the visually impaired, etc. etc. [16; 17; 18; 19; 20].

Other examples have been presented in the session on “New Media and New Technologies to Help the Older Visually Impaired” or could be tested and tried out at the exhibition connected to the conference. However, as we learned, all these devices and appliances still need further improvement, and quite a lot of research and developmental work must still be done in order to make these aids accessible to and usable and affordableby all older people who might profit from them - instead of offering them to only a select few.

How Will Technology Change Ageing Tomorrow?

What impact will both the social changes and the trends in technological development have on ageing in general and on the ageing of visually impaired seniors in particular? Without a doubt, technology will change the face of ageing, whether or not ageing is accompanied by significant competence loss.

New forms of daily living

The application of technology in everyday life will become a matter of course, a necessity, even the issue of law suits. The elderly of tomorrow – again, limited to the western industrialised nations -, will have virtually no wartime and very limited post-war experiences. These elderly will be unfamiliar with living situations marked by extreme danger, poverty, and grave loss.

The fundamental needs of the elderly individual – for security and protection, consistency and familiarity, privacy and intimacy – will presumably continue to have an influence on how and where one lives. However, the increase in the average income level and relatively efficient and affordable means of transportation have enabled many individuals to migrate seasonally between homes, or to travel from one‘s place of residence to vacation destinations on a whim. It will become even easier to traverse great distances quickly and efficiently.

Conversely, expectations concerning the quality of technological amenities and infrastructure, are sure to grow. Not only will the elderly of tomorrow be well-informed regarding the technological advances; they will also be ready and willing to use these technological developments in order to optimise their everyday living environment. In 60 case studies from a recent project on everyday technologies for older people [21], we found younger cohorts of men and women (55 to 75 years of age) to be more open minded regarding technology than older ones (75 and older). Although these findings are not representative, they do show a clear tendency to more positive and practical patterns of technology acceptance (Figure 1).

Figure 1: Pattern of technology acceptance according to age

[image: image1.wmf]sceptica

l

ambivalent

practical

positive

65-74 years; n=14

Men

Women

7 %

14 %

36 %

43 %

sceptical

ambivalent

practical

positive

over 74 years; n=16

37 %

31 %

19 %

13 %

sceptical

ambivalent

practical

positive

56-64 years; n=30

23 %

47 %

30 %

0 %


Source: sentha TPA (1999)

Indeed, market research has long discovered the power of the elderly as a fast-growing consumer group with its own needs, expectations, and lifestyle, all of which relate to technology in a singular manner. The large number of single elderly, including the growing number of childless elderly, will presumably become a special consumer group actively courted by big business. On the one hand, technology will be used to compensate for the general lack of support that a family can provide to the chronically ill older individual; on the other, multimedia communication and information services, which are just beginning to show their potential, will be used to address presumed and real social deprivation in the lives of older singles.

We also know that the home living environment can have a strong influence on the maintenance of autonomy among the visually impaired [22]. The enormous potential of new technologies, such as “intelligent homes”, could prove particularly useful in this regard. Daily necessities will require less effort - thanks to the process of automation – leaving room for more leisure pursuits. Time-intensive trips to the grocery store will either become obsolete – “intelligent” systems will order and deliver goods in a programmable, ongoing fashion – or become a chosen part of one’s lifestyle.

With regards to prevention, there will probably be new forms of health behaviour among older individuals. Medical screening and routine check-ups will become automatic, allowing the medical practitioner to make an early diagnosis without a personal consultation.However, a number of ethical questions will be raised concerning the application of technology as for instance the employment of monitoring devices in the interests of improving the supervision of the mentally ill and ensuring their safety. Many new systems in the home “involve both environmental intrusion (equipment) and personal intrusion (the “virtual” presence of others) and thus the maintenance of personal control becomes very important.” ([23]: 5).

New forms of mobility and social exchange

The connection between ageing and technology is perhaps most evident with regards to the increase in mobility and communication. The elderly of the future will be required to be mobile during the course of their careers, but afterwards, they will not only desire, but need to be mobile in order to enjoy the leisure time and travel opportunities afforded them by modern technology. Even today, older persons who drive a car are obviously more satisfied with their ability to get around than those who don’t have one [24].

Table 1: Satisfaction with mobility possibilities


East-Germany
(Chemnitz)
West-Germany
(Mannheim)
Italy
(Ancona)
Finland
(Jyväskylä)

Total
7,3
7,8
6,3
8,4

Age





55-64
8,0
8,0
7,1
8,8

65-74
7,4
8,4
6,7
8,6

75-79
7,4
7,8
6,4
8,3

80+
6,4
7,1
5,2
7,9

Impairment of mobility





Not impaired
7,9
8,5
7,6
9,0

Temporarily impaired
7,6
8,3
6,4
9,0

Constantly impaired
6,8
7,1
4,3
7,8

Table 1: Satisfaction with mobility possibilities (continued)


East-Germany
(Chemnitz)
West-Germany
(Mannheim)
Italy
(Ancona)
Finland
(Jyväskylä)

Driving car





Driving oneself
8,1
8,5
7,7
8,9

No car in household and/or
not driving oneself
7,0
7,3
5,5
8,1

Means on satisfaction-scale: 0 (very unsatisfied) to 10 (very satisfied)

Original Finnish scale: 1-9 (Recoding: 9 10; 1 0; 5=5; steps: 1,25)
Data base: Outdoor Mobility Survey 1995

The proportion of older car drivers (especially among women) will clearly rise in the future, and the importance of the private car, especially for older, physically impaired adults, will not be supplanted by public transportation – at least not until mass transit systems begin to approach the flexibility and convenience of motoring about in an automobile [25]. The mobility needs of the elderly of tomorrow will be supported by technological advances at various levels. Easier access to expeditious modes of transportation and the creation of barrier-free environments will change our very definition of what is “near” or “far” (Figure 2).

Figure 2: Changes through new technologies

The elderly of tomorrow will also have had tremendous exposure to computer applications, even if they have not been formally educated in their proper use. In all likelihood, this exposure will lead to an openness regarding technological advances and a persistent desire to utilise technological innovations. Furthermore, our developing information society will have a much stronger effect on the elderly of tomorrow than it has on older men and women today.

With regards to social contacts, new forms of social exchange – for older as well as younger individuals – will naturally evolve. New standards for communication technology such as videophones, Internet access, and email will influence the elderly individual’s lifestyle to a much greater extent than today. Interactive modes of video communication, such as teleconferencing, will play a major role as long as costs can be minimised. Such forms of social exchange will never be able to replace visits in person, but they can help to protect the individual from complete isolation. In order to achieve this goal, new forms of interactive communication technology will have to be distributed widely – however, it is readily apparent that such technologies are becoming more ubiquitous by the day and that today’s telephone will soon be obsolete.

New forms of competence and autonomy in old age

In all of these domains, the proliferation of new technologies will require new skills and abilities. The palette of skills necessary to cope with everyday life will grow and change at an ever-increasing rate. Such change – supported by technological systems – will drastically change our notion of autonomy. For example, visual aids, such as glasses, are thought to be part and parcel of an independent lifestyle, but in the future, a plethora of technological aids, such as demand-responsive transport systems, maps with uplinks to up-to-the-minute traffic information, virtual grocery lists, various remote control devices, or perhaps an electronic knee joint, will likewise serve supportive roles in the individual’s pursuit of autonomy. In other words, there will be a completely new understanding of autonomy, and of what is needed to maintain an independent lifestyle, in old age.

The competent use of new technologies can also strengthen the self-confidence and self-efficacy of the visually impaired elderly, and hence, help to prevent the risk of losing well-being or acquiring pessimistic views of the future [26]. One should note, however, that these new competencies could, under certain circumstances, lead to experiences of deficiency and feelings of obsoleteness among the elderly. In the future, one may feel „old“ when one can no longer use a computer mouse or interpret commands in the status bar of a software program. Similarly, frustration and despair can result when one lacks the fine motor skills necessary to manipulate miniaturised devices (e.g., changing the batteries in hearing aids).

As these examples illustrate, the shortcomings and deficits inherent to certain technologies can be falsely interpreted as an ageing problem. Thus, in the future, it will not only be crucial to improve the design of systems and devices, but to identify new kinds of errors and deficits associated with technological applications in order to create appropriate solutions.

By now it should be clear that technology has enormous – and hardly foreseeable -- potential for altering and improving how people age. Technology will be a ready and available tool for enhancing the elderly individual’s ability to lead an active life and compensate for age-related limitations. For the older visually impaired individual, it might be particularly helpful to be able to rely on new technological aids

• in order to make dealing with tiresome, everyday tasks easier, thus freeing potential to pursue more important, personal interests,

• in order to improve or at least facilitate mobility inside and outside one's apartment or place of residence,

• in order to strengthen the social contacts one already has, or to create new ones without having to overcome spatial barriers,

or in other words:to be able to compensate for impairment and selectively optimise personal interests. On the other hand, one must acknowledge the current limits of what one can achieve. Let us then consider what is doable in light of the considerations presented above.

Limits of What We Can Achieve

Users and nonusers 

In the future, there will be a stronger demarcation between the haves and the have-nots, i.e., those who have technological means at their disposal, and those who do not or can not use the latest technology. Although the proportion of nonusers will probably decrease with time, aversion to technology among the elderly, as well as problems associated with the free distribution of technology, should not be swept under the carpet by society. Elderly nonusers run the risk of being labelled technologically illiterate and/or may be excluded from important social domains.Technology may well create even larger rifts between the rich and the poor, the young and the old.

Autonomy and dependency

The distinction between autonomy and dependency (or need for support) may be based upon new criteria – but it will still continue to exist. Technology will not be able to remediate everything, nor will it be able to compensate for all kinds of deficits. First, there will be certain deficits which technology will be unable to support, and second, technology will not only create new opportunities, but also new fears and feelings of dependency (for instance, when systems crash). There are also dangers and ethical issues associated with monitoring, anonymity, and virtual worlds. Moreover, the extensive use of technology among the younger generation may produce new forms of disability in later life – akin to the hearing deficits among the disco generation, mobility problems among car drivers, and vision problems among PC users prevalent today.

Support is not everything

When one speaks of new technologies that influence the future lives of the elderly, one should not limit the discussion to supportive technologies. Rather, there are new kinds of leisure activities created by technology which serve the pursuit of interests and social exchange.New technologies may become the ideal medium for creating practical solutions to everyday problems, since fundamental structures (i.e., the ubiquitous communication technologies) have a thousand uses and can be applied in accordance with the specific needs of the user.

The illusion of technological power and sensible living in old age

One last, perhaps obvious point I would like to emphasise: despite all of the advantages and opportunities afforded to us by new technologies – many of which have been presented in this conference and exhibition –, one must not forget that technological enhancement of support services, information distribution, or communication will not automatically result in a better life. New technologies have rich potential for directly and tangibly improving one's quality of life, regardless of the impairment in question.Nonetheless, it would be completely false to assert that a critical life event - such as severe and irreversible loss of visual capacity in advanced age - could ever be remedied by some form of technology. And for all of us who are growing older, it is generally true that technology will not replace the search for meaning in life or the pursuit of successful forms of ageing. The illusion that future technologies will absolve individuals from the responsibility of actively shaping their old age (regardless of biological predisposition) or that technology itself can somehow prevent ageing is a euphoric one, and in the end, counterproductive to the discussion at hand.
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