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Abstract. Since the early 20th century, population ageing and technological
developments have developed apace. Many social changes took place, including
the development of digital technologies and the ageing of populations worldwide.
The purpose of this paper is to explore the implications of these two phenomena
and to think about how certain values and may be drawn upon to help make
technologies work better for older people as both technology markets and world‐
wide demographic profiles continue to evolve.
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1 Introduction

The twentieth century saw many highly significant and accelerating social changes,
of which just two were the development of digital technologies [1, 2], and the ageing
of populations worldwide [3]. The purpose of this paper is to explore the implica‐
tions of these two phenomena when considered together, and to think about how
certain kinds of values and ethics may be drawn upon to help make technologies
work better for older people as both technology markets and worldwide demo‐
graphic profiles continue to evolve. ‘Values’ are those personal (or collective, within
a group) principles or judgments about what is important in life, contributing to
approved standards of behavior: so for example in balancing freedom of speech
against offending religious sensibilities, different people may value one more highly
than the other. ‘Ethics’ describes a more codified and systematized description of
concepts of right and wrong conduct: so for example most professions identify
ethical standards required of their members in particular circumstances. The paper
draws specifically on the Capabilities Approach, as conceptualized and developed
by Amartya Sen [4, 5] and Martha Nussbaum [6, 7] which focuses on individuals’
capability of achieving the kind of life they value.
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2 Global Ageing

Global Age Watch data [8] shows that by the early 2010s it was already the case that
marginally more older people lived in developing1 countries compared to developed
ones, and it is projected that by 2050 over three-quarters of older people worldwide will
live in those countries that are currently regarded as developing. At the same time
number of countries where the relative proportion of older people is expected to exceed
30 % will expand, especially in the northern hemisphere, to include most developed
countries. So, by that point, numerically most older people will live in the developing
countries, but with higher densities of older people in developed ones. Hence globally,
the technology landscape of ageing ranges from the very rural and remote to the very
dense and urban, and from areas of great wealth through to those of deprivation. This
global ageing is itself taking place within the wider global context of interconnected
changes. The concept of globalization, originally used in economics, is now often used
to describe other aspects of global interaction including issues relating to the environ‐
ment, culture, media, and technologies. In an interconnected world, and one where
corporate power and influence can equal or indeed exceed that of nation states, is it
possible for an ethical approach based on shared values be brought to bear on the devel‐
opment and use of technologies where older people, by design or not, are potential end
users?

3 Values and Ethics in ICT Development

ICT for ageing is a field in which much has already been written about older people’s
use of technologies, often either to understand their attitudes to using/not using tech‐
nologies, and in particular to explore the efficacy of specific of assistive technologies in
the growing telehealth and telecare markets. In contrast relatively little attention has
been paid to the fundamental values that underpin the whole ICT ecology, and the nature
and location of the decision-making that embeds specific values within technological
environments that we all share. Tim Berners Lee [9] acknowledged that the world wide
web represented humanity connected, involving both the “wonderful” and the “ghastly”.
He commented that it is now time for big communal decisions: “In front of us are two
roads - which way are we going to go? … Are we going to continue on the road and just
allow the governments to do more and more and more control - more and more surveil‐
lance? Or are we going to set up a bunch of values? Are we going to set up something
like a Magna Carta for the world wide web and say, actually, now it’s so important, so
much part of our lives, that it becomes on a level with human rights?” This begs the
question as to which values can and should and could be incorporated into such an
agreement, as well as how those values would then be accounted for in professional
ethical frameworks.

1 Both the concept and the definition of ‘developing’ countries are contested, but for the purposes
of economic differentiation and development aid a (varying) number of nations are so identified.
GDP per capita compared to other nations is a key indicator.
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Much of the thinking behind this paper stems from Value Ageing [10], a Marie Curie
Industry‐Academia Partnerships and Pathways Action (2010–2014) with nine European
partners from a range of sectors and disciplines: the Centre for Science Society and
Citizenship (CSSC) in Rome; The Austrian Academy of sciences, Institute for tech‐
nology assessment; Technalia, Spain; the Free University of Brussels; Frontida Zois Ltd,
Greece; INNOVA SPA, Italy; the Netwell Centre, Ireland; Queen’s University Belfast,
UK and Vegan Solutions SRL, Italy. The goal was to foster co‐operation between non‐
commercial and commercial organizations on a joint research project aimed at exam‐
ining, through policy documents and examples of practice, the Fundamental Values of
the European Union in Info‐Communication Technology (ICT) for Ageing were evident.
These EU values are set out in Articles 1–2 of the union, and are a requirement for
membership [11]. They are based on concepts of respect for human dignity, liberty,
democracy, equality, the rule of law and respect for human rights, including the rights
of persons belonging to minorities. Societies of the Member States are to be character‐
ized by pluralism, non-discrimination, tolerance, justice, solidarity and equality between
women and men. Hence for the purposes of the Value Ageing analysis, the concepts of
non-discrimination, dignity and inclusion are described as values.

Value Ageing also looked at statements of Corporate Social Responsibility within
ICT companies in Europe and found that they rarely paid much attention to ageing. Of
those that did, several were working with health monitoring technologies rather than
social, gaming or more general use technologies. Many companies recognize the stra‐
tegic importance of universal design solutions, and increasingly, the need to involve
end-users in the design process, but the notion that older people are conservative, brand-
loyal consumers reluctant to get involved with cutting-edge technology has affected
corporate decision-making.

3.1 Non-discrimination

Age has its own salience, reflected both in bodily change (physical and mental) and in
social position, but nobody is just old. Other factors, for example gender and sexuality,
wealth, education and culture have an impact on how a person experiences both ageing
and technologies. The impact of individual’s life experiences and their lifetime exposure
to technologies do affect (thought they do not entirely define) how, in later life, indi‐
viduals respond to new technologies. This leads to the first of our ‘bunch of values’ when
it comes to ageing: no discrimination on the grounds of age. Value Ageing suggests that
ICT developments can produce conditions that risk discrimination for older people, but
they can also provide solutions to those risks: ‘it is generally not ICT developments per
se that threaten dignity and inclusion, but the ways that specific ICTs and services are
conceived, designed, promoted, introduced, used, supported, and monitored’ [12].
Crucially, this includes simultaneously taking on board that there are age-related condi‐
tions, such as compromised hearing or visual impairments, that must be considered: and
that older people are not all the same with respect to any of those conditions.

Values and Ethics in Making Emerging Technologies 203



3.2 Dignity

This leads to consideration of another fundamental value: dignity. The Value Ageing
definition of dignity built upon Nora Jacobson’s notion of dignity encounters, i.e. the
value that belongs to every human being simply by virtue of being human. [13]. She
argues that the actors, the setting, and the wider social/political context where encounters
take place can all either promote or violate dignity. Value Ageing researchers used this
notion of dignity encounters as one of the ways to understand the impact of uses of
technologies with older people. Risks of indignity arise when people’s different needs
are ignored (‘batch treatment’) and when older people are not in control or in a position
to make informed choices. Issues of the affordability of technologies, and local access
and cultural practices are highly significant - especially when thinking about the range
of places where older people live.

One of the key mechanisms for preventing discrimination and dignity violations is
the inclusion of older people is the development process for new technologies, from
concept to marketing. For many of those commentating on the Value Ageing findings,
the direct participation of older people in design was essential to impart age-friendly/
all-age-friendly values. The main caveat here was the position of people living with
middle and late stage dementia without the cognitive capacity to participate directly.
Here commentators talked about the role of relationships: ‘In dementia, concepts of
autonomy, choice and participation don’t necessarily apply the same way and become
less useful – the route to dignity is in relationships and behavior’ [14]. In this approach,
it is how ICTs are used and the awareness of others of the ethical issues involved in the
use of technologies with people with dementia that matters: ‘dignity requires a step-by-
step approach that can take on board everyone’s viewpoint’ [14].

3.3 Inclusion

This brings us to the next value: inclusion – where the corollary is exclusion. Older
people are relatively at risk of social exclusion for a number of reasons. While old age
does not of itself cause loneliness or social isolation, there is an important relationship
between the two, not least because reduced income and mobility can reduce opportuni‐
ties for social interactions. Phillipson and Scharf [15] pointed to some other key causes
including the cumulative effects of disadvantage across the life course; the effects of age
discrimination; the vulnerability of older people as a group to local changes such as
population turnover or general economic decline; and particular age-related character‐
istics such as disability and widowhood. Older people in any case tend to spend more
time alone in the home or immediate home environment compared to younger adults:
and those who live alone are more vulnerable to exclusion from civic and cultural activ‐
ities. Technologies and ICTs in particular have the potential for a huge beneficial impact
on the loneliness that can often accompany old age. Digital communication has the
power to ameliorate physical problems of mobility or face-to-face communication and
allow older people to remain engaged socially and with the life of the city. One obvious
social space where people might go when physical space gets difficult is the social media.
Older people have initially been slower to get engaged in numbers in social platforms
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but the popularity, where they can be accessed, of touch screen tablets (by-passing PCs)
and visual communications with family are groundbreaking for both online and physical
inclusion of older people [16].

4 Capabilities

As one of the mechanisms for exploring values in ICT, Value Ageing used the idea of
Capabilities, a human rights-based concept developed by the philosopher Amataya Sen
[17] and subsequently developed by others including Martha Nussbaum [18]. Sen stated
that the importance of ‘real’ freedoms, meaning that for each person the ability to trans‐
form available resources into activities of value to them personally was an individual
process. Nussbaum elaborated on this concept to describe ten categories of personal and
social circumstances that she argued were fundamental to democracies. Value Ageing
considered that technologies have the potential to enhance people’s lives across most of
her categories, stating that:

‘However a consequence of the Information Society is that for full engagement in almost all
aspects of contemporary life in Europe (and increasingly, world-wide) ICTs are an essential
component of how people can control their environments. For this reason we suggest that to
Nussbaum’s tenth category, ‘Control over one’s environment’ should be added (C) Technolog‐
ical: Being able to access, on an equal basis, the essential technologies of civic and social
engagement and personal support’ [19].

According to Value Ageing, ICTs can support older people’s independence and safety,
including the physical, cognitive, emotional, social and cultural aspects of their daily
lives. They can support social inclusion by opening up avenues to physical and online
communities, support dignity, and encourage self-fulfillment by allowing older people
to continue longer with chosen activities. But they also have the potential to damage
well being if used inappropriately: or if not used - for example on the grounds of age -
when they could be of benefit. The work of Value Ageing included examples of good
practice where efforts had been made to produce beneficial dignity encounters between
older people and technologies, and to support their capabilities. One of the characteristics
of these examples was that thought had been given to ageing as an issue, for example
through co-design and the involvement of older people at pilot stages of development.
Another was that when it came to introducing a technology to individuals, assumptions
were not made about their needs and receptiveness. However

5 Emerging Technologies

However the general principles of this kind of rights-based approach to values and ethics
requires further consideration for emergent technologies. Any consideration of how in
recent years high-tech companies have chosen to absorb emergent ones indicates a lot
about where the locus of decision-making lies. Whereas companies that became large
and affluent might have started out with one idea for a technological innovation, the
drive in most cases has been for large corporates to expand into the future by bringing
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in and integrating, developing, or in some cases sitting on emerging and early stage
concepts. It could be argued that this is just business, but in the case of technologies that
can impact profoundly on the personal lives of older people, Berners Lees’ call for a
values in the world wide web applies equally here because ICTs have the potential to
support people as they age, including supporting independence and perhaps more
importantly, social connectedness. They can also be harmful if used inappropriately, but
perhaps the lager risk at present is that of potentially beneficial technologies bypassing
older people because of faulty assumptions about their needs and preferences. Three
examples of emergent technologies illustrate this argument for integrating values and
ethics in development - implants, robotics, and big data.

5.1 Implants

The idea of having foreign objects inserted into the body is not immediately appealing
to most people but tooth implants, piercings for jewelry, and contact lenses, all demon‐
strate that in context such practices can become accepted and commonplace. Implants
for the medical mitigation of physical deficit or injuries are also familiar: for example
fully implantable pacemakers have been around since 1958 and are becoming increas‐
ingly fine-tunable. Brain-Computer Interaction research and development has tended to
be focused primarily on neuroprosthetics applications aimed at restoring damaged
hearing, sight and movement, with the first neuroprosthetic devices implanted in humans
in the mid-1990s. As the group most at risk from these conditions, older people need to
be involved in these developments. The medical implications of most of these proce‐
dures means that legitimate practitioners will be bound by professional ethical standards,
but it is important that values also come in to play because values may drive or influence
decisions about the direction or pace of developments, or indeed attitudes to who
‘deserves’ or ‘can benefit from’ such interventions.

5.2 Robotics

Despite the industrial application of most current robots, the popular picture of a robot
is of a humanoid assistant. In the case of older people, suggested uses for robotics have
included companionship, service, and lifting and handling [20]. Following the 2011
earthquake and tsunami in Japan, recognition was given of the usefulness of some older
survivors of the Paro baby seal robot for emotional comfort [21]. At another scale,
exoskeletons, emerging from military, industrial, and rehabilitation research, can
harness the motions of the human body and the intentionality of the human brain within
an engineered framework to enhance power, reach and durability, or they could supple‐
ment or replace human assistants. Developments like these might also become the new
mobility scooter, able to go up and down stairs like an advanced Darlek. In spite of a
relative lack of convincing empirical studies, age-related uses of robotics is on the radar
of developers. Middle aged and older people need to be more involved in discussions
about future prospects, and consulted about their effectiveness and acceptability in
everyday life to ensure their inclusion among the beneficiaries of developments in
robotics.
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A further aspect of the relationship between robotics and ageing was exemplified by
work from Accenture showing the correlation between the incidence of industrial robots,
aging populations, and GDP per capita. Hence Japan and Germany have been leading
in this area, with younger, poorer economies such as the Philippines, South Africa, India,
Malaysia lagging behind. The Accenture argument is that moving to low-wage econo‐
mies for manufacturing is no longer the only or best way to control costs in labour-
intensive manufacture and indeed automation and robotics technologies have been
quietly developing in capability and affordability. They showed that countries with
ageing populations have also been the most active in adopting technology (measured as
robotics), as well as maintaining high GDP per capita levels, to stay competitive:
‘Indeed, countries like Germany, Japan and South Korea excel in quality automotive
manufacturing, the benchmark of industrial production’ [22] – this is an example of
population ageing interacting with commerce in a context that is not directly about older
people as consumers.

5.3 Big Data

Technologically what has counted as big data has changed along with computing
capacities: for non-technologists it is generally regarded as data produced at a volume
which humans cannot process. This means that most people must rely on experts to
interpret data being generated at volume. At this scale the idea of dignity vested in
consent becomes ill-fitting: for example it is not possible to opt out of outdoor surveil‐
lance by municipal or private CCTV cameras.

The relative recentness of issues of big data means that, as with the general popula‐
tion, older people are often unaware of the implications for them personally of the
handling of their personal data. Uses such as health informatics; ICTs in public places –
for example through public information installations; ICTs to monitor people in public
places and gather information about them; and the collection of data about people as they
go about their business, for example using payment, swipe or access cards, are generally
unfamiliar to most people, including older people [23]. This presents a real risk of discrim‐
ination and dignity affronts, giving rise to concern for the kind of human values-led
ethical framework suggested by Berners Lee. Big systems such as e-health, e-govern‐
ment and e-transport, and systems talking to systems in the internet of things, place
personal consent in a different context. That is, while in some circumstances a person can
opt out – for example by declining to allow their personal health data to be included in a
database – they can’t opt out of the higher level changes to how systems conduct busi‐
ness and run services - and these systems are very rarely designed with ageing in mind.
In this kind of situation an opted-out person might in effect become an excluded person.
The position that older people very often find themselves in now, is one of being excep‐
tionalised by digital systems. By this I mean that there may well be the possibility to opt
out of using a digital default mode – for example by completing a form in hard copy
rather than online - but that may well be seen by the organization as creating work and
something of a nuisance, and singling out the older person as someone incapable of doing
a simple online task. Hence very often an older person who is not comfortable with digital
systems will compromise by getting help from someone who is: potentially surrendering
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privacy and dignity in the process. Yet as with social media many of these barriers could
be reduced by paying better attention to ageing and creating systems that work better for
people with low technical skills.

6 Summary

This paper has considered some of the issues of use and non-use of technologies that
are emerging within a globally ageing population, looking through the lens of values
and ethics. It argues that non-discrimination, dignity, social inclusion and respect for
individual capabilities cannot be ignored if our increasingly technologically infused
environments are going to work better for older people – and indeed for everyone.
Because age is only one of many aspects that make up a person, an individuals’ capacity
to respond to technologies should not be defined in terms of age, even though the effects
of human ageing often need to be taken into account in everything from design to the
implementation of services and marketing of products. Focusing on respect for the indi‐
vidual and their capabilities will make it more likely that new technologies are intro‐
duced in a responsible, effective and non-discriminatory way, but in a globalized
commercial ICT environment there is no guarantee that these values will be key consid‐
erations. As new technologies emerge, so will new ethical dilemmas: for example iden‐
tifying who will be responsible for accidents caused by driverless vehicles. In large part
these will be resolved eventually by codification in law and professional standards.
However it is less likely that the core values described in EU Articles 1 and 2 will
coincide exactly with the core values of all of the transnational corporations and other
entities working in emerging technologies. For those who highly value respect for human
dignity and rights, liberty, democracy, equality, and the rule of law, there is a continuing
need for vigilance and information sharing about the effects of new technologies on
individuals and communities. For developers, practitioners and users of technologies,
paying attention to the experiences of older people is one of the ways of recognizing
potential challenges and opportunities in making technologies work for people as well
as organizations.
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