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Abstract

This thesis deals with the trend of an ageing population in Germany and the
opportunities and challenges that it presents for the consumer goods industry.
The goal of the research is to provide a more nuanced understanding of ageing
consumers and to suggest strategies to overcome innovation resistance. It
departs from the traditional product-oriented research perspective and explores
domestic practices of everyday life. Using this approach, it investigates the role
of household appliances in facilitating the wish of older adults to age-in-place.
Due to the interdisciplinary nature of the research, a synthetic framework was
created that melds and extends distinct conceptual elements from separate
theories. While previous studies have largely failed to provide a detailed
description of user segments, this research applies a novel market
segmentation approach that assists in developing more effective innovation
strategies. It has extended the Use Diffusion model (Shih & Venkatesh, 2004)
by creating a number of novel sub-determinants which direct household
technology use in different directions. It posits that different user segments
exhibit different levels of interest in future technology acquisition. Based on an
advanced understanding of use patterns, the research intends to clarify a
possible application of disruptive innovations, which suggest simpler, more
familiar and affordable products and services. The research followed a
sequential approach to data generation. It begins with interviews conducted
duringhome Vvisits wusing the task of 6doing
interviews with care workers, and medical practitioners. It is supplemented with
focus groups comprised of the intended product users in order to generate
innovation ideas. A final focus group of industry experts followed and centred on
the operationalization of those ideas within an established company. Finally, the
thesis developed a synthetic model to support innovation management that is

not present in current conceptions.
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1 INTRODUCTION

1 Introduction

In this chapter the phenomenon of demographic change is investigated along
with the potential challenges and opportunities for companies in the consumer

goods industry.

1.1 Background

Everyday technologies can be part of the way older adults i pur sue, mai r
and negotiate lifeo (Loe, 2015, p.141). In the past decade, household
appliances have rapidly evolved from having simple functions to having
multifunctional systems. T o d a kodsghold appliances often require learning
new programmes or operating new kinds of interfaces (Venkatesh, 2008). New
coffeemakers frequently interrupt with alarm functions to start the self-cleaning
function or to refill the water tank (Venkatesh, 2008). For all of the benefits that
technology can provide, it can be cogni
appliances having a high degree of functionality may require users to navigate
compl ex hierarchies of di Hmdins RsGlasgenv, ng a
2012, p. 338). In many respects, the ability to use complex appliances requires

a change in behaviour.

As appliances are improved over their life span and more functions are
integrated, they 6overshoot 6 t he demands of
Johnson, Sinfield, & Altman, 2008; Christensen, 1997, 2013; Christensen &
Raynor, 2003; Christensen, Grossmann, & Hwang, 2009) who are reluctant to
overtechnologize (Venkatesh, 2008) their homes. In contrast, frustration arising
from trying to install and use a new household appliance is a common
phenomenon. It appears, that caution must be given to the implications of
adding more functions to household appliances (Venkatesh, 2008). It is
becoming increasingly obvious that technology and continually improved, more
complex products cannot serve as the only means to facilitate independent
l' i ving. This was t he becaming maredseplsitvaelvedin ng p
the topic of disruptive innovation. Technologies have often been developed
based on an insufficient understanding of the diversity of the older customer
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segment. The author claims that a thorough understanding requires shifting the
attention from the individual and an fAoverly
(Peine & Neven, 2011, p. 129) to the domestic practices that consist of both
doings and sayings (Schatzki, Cetina, & Savigny, 2001; Warde, 2005),
emphasizing the role and importance of habits (Bourdieu, 1990) and structures
(Giddens, 1984) in which they are embedded. In this thesis, it is argued that to
realize the potential benefits of disruptive innovation that support independent

living;ol der adul t s 6 ,lhralednverstions ia which daily iactities

are embedded need to be comprehensively understood.

1.2 Purpose of the research study

This is not the first study applying the disruptive innovation framework to an
ageing costumer segment (Kohlbacher & Hang, 2011; Kohlbacher & Herstatt,
2011; Kohlbacher, Herstatt, & Levsen, 2014). Why is this research needed? As
it stands today, Anew product devel opmentnfafcwr ol der a
(Herstatt, Kohlbacher, & Bauer, 2011, p. 12). It is rather surprising that there is
only limited research on how companies and entrepreneurs recognize
opportunities in the ageing segment (Kohlbacher et al.,, 2014; Levsen &
Herstatt, 2014). This thesis claims that an orientation based solely on company
perspective and/or a technology-push orientation will be ineffective because
those points of view do not consider the diversity of living realities, habits, and
conventions. This thesis intends to provide a more nuanced understanding of
the diversity of this ageing customer segment and from there explore
opportunities for disruptive innovation. ldentifying ways to apply the concept of
disruptive innovation to the segment of the older adults, as proposed by many
scholars (Herstatt et al., 2011; Kohlbacher & Herstatt, 2011; Kohlbacher et al.,

(@)}

2014), was initially experienced as vague and imprecise. Va n d e s (007
approach of engaged scholarship was used to tackle this hurdle. This approach
suggests seeking more interaction with stakeholders and active engagement

with the environment (van de Ven, 2007):

AEngaged s c h pdriaipatsvé form ofiresearah for obtaining different
perspectives of key stakeholders (researchers, users, clients, sponsors, and
practitioners) in producing kKm26hl edge about ¢
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This approach seems to be especially helpful when researching an unfamiliar
market segment. As a starting point, a robust problem formulation was
considered as essential and can be translated into four interrelated activities
(van de Ven, 2007).

4 N

grounding the research

situating the problem problem and its settings

Research
problem

diagnosing the research selecting the research
problem question

Figure 1. Research diamond (van de Ven, 2007)

For the purpose of this research, those activities of problem formulation were
both an iterative and a self-reflective process based on a literature review,
conversations with managers, designers, older adults, staff from care
organizations, and informed people that the author met at conferences and
workshops. These four activities cannot be seen as isolated and independent.
The initial framework as derived from the literature review was validated and
expanded after a deeper engagement in the research. Occasionally, the first

A

person, o016 is used fiespecially wher

e th

feelings during the repd@)ych processo (L

1.2.1 Situating the research problem

The United Nations (World Population Ageing 2013) underlined the importance
of the ageing phenomenon and the opportunities and challenges it entails by
highlighting five major findings on world population (United Nations, 2013,

p. Xii):

T Firstly, popul ation ageing i s lléverdhke
worl do

T Secondl vy, from 2013 to 2050 Athe
above) is expected to more than do

T Thirdly, Apopul ation ageing has ma

i ng |

numbe
ubl eo

j or s
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1 INTRODUCTION

T Fourt h, ol der per s on mdependantly (witmh ar wighaus i ngl y | i v
their spouse)o

T And |l astly, fAimost developed countries alreac

In the literature, it is mentioned that globally 40 percent of older persons live
independently (United Nations, 2013) and that there is a common
understanding that older adults want to live in their homes independently, for as
long as possible (GalRner & Conrad, 2010; Kécher & Bruttel, 2013; Malanowski,
Ozcivelek, & Cabrera, 2008; Mollenkopf, Kloé, Olbermann, & Klumpp, 2010). As
statedinDérmner 6 s ( 200 7 ) Lelser und steaben we iehr hingehore (To
live and die, where | belong), to him all resources need to be bundled to achieve
this target because there are no alternatives available. To Mollenkopf et al.
(2010):

It is common sense that older people want to stay in their houses or flats as
long as possible. The advantages of knowing how to organise everyday life, as

well as the emotional bonds, convey certainty and a feeling of safety. (p. 21)

Thi s common sense a {pgoplevamt-to-livd-atrlad me®o | Mas
become a normative, dominating discourse (Neven, 2014; Peine et al., 2015),

which leaves very little room for discussion in academia about alternative forms

of living. For the author, this is an unjustifiable lacuna because it narrows the

scope for potential interventions. The Generali Altersstudie 2013 (Kécher &

Bruttel, 2013), a large scale survey conducted on those individuals aged 65 to

85 years in Germany, emphasi zed that fAthe soc
older butregar di ng ment al ity and behaviodd. in many
Also the findings show that the current dominant negative age stereotypes,

which are based on a deficit model of ageing (Kruse et al., 2012), are out-dated

and require a new, pmacrtrargo i tTiheesedddg ndi ngs ¢«
works (Joyce & Loe, 2010; Loe, 2015; Peine, Faulkner, Jaeger, & Moors, 2015)

that question the existing stereotypes of older adults as passive recipients of

technology or as being reluctant to accept new technologies. As a

consequence, this thesis differs from others because, as a first step, the

perception of independent living needs to be scrutinized from different

perspectives as a prerequisite for product development.
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The first element in formulating a research problem is to identify whose point of

view should be represented (van de Ven, 2007) becauseiit he gr eat est g
source of confusion regarding the language of innovation appears to be that of

per s pe@haony200®, p. 730). With regard to that statement, the primary
addressees of this research are older adults who wish to stay in their homes for

as long as possible. It is reasonable to assume that to continue a normal life,

those individuals must be capable of doing everyday domestic tasks that

include domestic practices like cooking, dishwashing, and doing the laundry. As

such, it needs to be clarified which strategies to market products and services

seem to be more effective to address the requirements of the elderly customer

segment. Christensen (1997) presented a theory that divides two general

classes of technologies: 6 sust ai ni ngoé tachndlogiésd Hesstategpt i v e
that: A What al l sustaining technologies have
performance of established products, along the dimensions of performance that
mainstreamcust omer s i n major mar kets have hi s
1997; p. xvii). In contrast, Aidi sr upt i ve undeperframodstablished s
products in mainstream markets. But they have other features that a few fringe

(and generally new) customers value. Products based on disruptive
technologies are typically cheaper, simpler, smaller, and frequently more
conveni en t(Christensemn, 4990, p. xvii). While most new technology

fosters product improvement (Christensen, 1997), disruptive technologies are

not Apushing for ,Ewingf & Gihsonp20@6, p( 8\ rintothern y
words, disruptive technologies are contradictory to the traditional product
improvement view and underline that simpler, more affordable solutions should

be considered as well. Several authors address underserved market needs with

products that are more convenient to access, easier to use, and cheaper

(Anthony et al., 2008; Christensen 1997; 2013; Raynor & Christensen, 2011).

While sustaining technologies target demanding, high-end customers
(Christensen & Raynor, 2003), disruptive technologies consider dow-endd
consumer s t hat ar e -esnaotuigshfoéi eple rwiotrhm&a @ g e o
Druehl, 2008).

In more recent publications (Christensen & Raynor, 2003; Christensen et al.,
2009), the term disruptive technologies was replaced by disruptive innovation in
order to extend the scope of disruptive technologies and to include service,
technological, product, process, and business model innovations. Markides

5



1 INTRODUCTION

(2006) emphasized that technological innovations are fundamentally different

from business model l nnovations, witmnd pr oposed
disruptive innovation. i Because t he term di gasiypti ve can
mi sconstruedo ( Sc hnp 38), th& auibor iokowd the néwver0 8 ,

terminology of disruptive innovation (Christensen & Raynor, 2003; Christensen

et al., 2009), which includes service and business model aspects (see Table 1).

It underlinesthatia di sruptive innovation is not a br
(Christensen et al., 2009, p. 5) andthati go-edough can be greato (Ant
al., 2006, p. 8) for certain customer segments. However, to define new products

and services,itisnecessary to achieve a better unders
clarificationo ( He rl@)toé twihich segments| are, mos2 0 1 1, p .
appropriate for sustaining or disruptive innovations. Yu and Hang (2010)

suggested that it remains unknown whether there is a systematic way to identify

new disruptive opportunities for applying existing technology or products. In the

literature, the theory of disruptive innovations is typically discussed from a

company6s poi from ateEhnological werspective (Anthony et al.,

2008; Christensen, 1997, 2013; Christensen et al., 2009; Raynor & Christensen,

2011). To date, the qualitative research evidence has relied heavily on case-

based research using expert interviews (Herstatt et al., 2011; Kohlbacher &

Hang, 2011; Kohlbacher et al., 2014), which has led to limited consumer insight

about the acceptance of disruptive innovations. As it appears, the micro-level

perspective of consumers is not prevalent and is a main point of criticism by

scholars (Adner, 2002; Danneels, 2004; Selhofer, Arnold, Lassning, &

Evangelista, 2012). In this research, the author takes a different perspective

and explores areas for disruptive innovations ont he tdhpeallone o ( Ant hony,
2008, p. 55) level. To Christensen and Raynor (2003), this approachfican hel p

managers segment their markets to mirror the way their customers experience

| i f e 0 THispasp&ctig similar to exploring the ecosystems of things (Shove,

Watson, Hand, & Ingram, 2007), rather than technology in isolation. Table 1

provides the working definition of the constructed used in this research.
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Table 1: Definition of disruptive innovation used in this study

Disruptive

innovations
Disruptive innovation describes "the process by which
complicated, expensive products and services are
transformed into simple, affordable ones" (Christensen et al.,
2009, p. 3).

The new product or service assists customers to achieve

"more effectively and convenie
or

to doo (Christensen & Rayn

Marketing research should explore "the job, and not the
customer or the product” (Christensen et al., 2009, p. 11).

The business model must earn money at lower market prices
and at sales volumes that initially are low (Christensen &
Raynor, 2003).

The research hopes to contribute to the performance of companies within a
competitive market. It should help companies engaged in global competition to

understand the value of disruptive innovation for emerging markets.

Policymakers could be the third segment with interest in this research because
in Germany, care policies pursue the aim to enable older adults in need of care
to live at home as long as possible (Mollenkopf et al., 2010). In this thinking,
technology is regarded as the key strategy for enabling independent living.
Additionally, this research could benefit a fellow DBA researcher with an interest
in causalities, who could use this explorative study as a starting point for a
guantitative study. The next question to consider is: Who and what belongs in
the foreground and background in focusing on the problem? The older person
living in his home is in the foreground; the relatives are in the background. The
motives underlying the desire of older individuals to age-in-place are very
similar across the reviewed empirical studies. There is a pervasive, rather
uncritical, view (Czaja et al., 2006; Demiris et al., 2004; Mitzner et al., 2010;
Mollenkopf et al., 2010) that home has a central place in the lives of people as it

represents security and freedom.

n
2

t
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1.2.2 Grounding the research problem

This section should help to ground the research problem in practical

experience. As a first step, the traditional j our nal i st bave tqqlbbee st i ons

addressed regarding who, what, where, when, why, and how does the problem
exist (van de Ven, 2007). Fromt h e a uprofession@dlsexperience, it became
clear that the living realities, habits, and routines of older adults (who) are often
neglected or not sufficiently included into the product development process
(what) of a company (where) because they are not regarded as a target group
and are not considered competent enough to talk about new or future

technologies (why).

Obviously, there is a dilemma to be faced: As household appliances are
improved over their life span and are integrated with more functions, they often
@vershootd the demands of consumers (Raynor & Christensen, 2011).

Additionally, this phenomenon makes usability a major concern. Scholars

(Coughlin, D6OAmMbrosi o, R2007)menderlined&thatPiradmger ni ng

ageing, we are talking too much about technology and not about innovationo
(p. 54), which relates to major questions about how to assess and capture the
innovation potential of this segment and which innovation strategy is the most
appropriate. While many scholars from various disciplines agree that the ageing
population is a highly diversified segment (Joyce & Loe, 2010; Kohlbacher et
al., 2014; Mitzner et al., 2010), it is safe to say that this is not acknowledged
sufficiently in many empirical studies. For any product development to neglect
the diversityisan wunjustifiable shortcoming.

al., 2011, p. 10) of the target group is required because to the United Nations
(2013) the older population is itsel

aged 80 years or over ( it he ol dest ol do) wi t h
l4percent in 2013 and is projectxa)dThe
United Nations term older adults aged 80 years and over as the oldest old.
Today, in the field of gerontechnology, the differentiation of third age (approx.
60 to 80/85 years) and fourth age (approx. from 80/85 years) is established as a
general orientation for research and practice (Kruse et al., 2012). As Erikson
(1998) mentioned old age in the 80s and 90s is accompanied with daily
difficulties, new demands and revaluation of priorities. However, besides the

diversity among and within the categories, there seems to be a pervasive view

f
[

o

A Adilig
ageing.
n t he ol
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1 INTRODUCTION

thattheso-cal | ed 6ébaby boomers, 6 aged 55
previous generation (Pak & Kambil, 2006; Peine et al., 2015; Niemela-Nyrhinen,
2007; Wolfe & Snyder, 2003). The baby boomers are the first cohort that has
been exposed to digital t ec hnol msgmer
l i festyl esdo ( Ppe2).iteseerast then, Ithat,the @qQivoéal findings
within the ageing segment in relation to technology use can be put down to
cohort effects and unclear market segmentation.

1.2.3 Diagnosing the research problem

As a first step in diagnosing the problem, the elements or the symptoms of the
problem should be categorized (van de Ven, 2007). Ageing-in-place describes
the concept of the older people continuing to reside in the family home. It
represents the dominant single generational housing situation in later life. The
importance of ageing-in-place is relatedt o fisoci et al reco
ownership and attachment to place, and to the presumed need for the familiar,

as adaptive features of agei n Rowleé & Ravdal, 2002, p. 90).

As this thesis is part of the ageing and innovation discourse, it is important to
reconsider the innovation and technology strategies and the intended outcome.
There still exists a dearth of research that explores older individuals and their
experience with accomplishing everyday tasks (Loe, 2015; Shove et al., 2007;
Sixsmith & Gutman, 2013). The author explores the possible contribution and
limitations that different disruptive innovation strategies can offer to facilitate
daily housework activities. The purpose is also to broaden the concept of

disruptive innovation.

A number of influential studies have examined various personal, technical, and
social determinants that have an influence on older adults technology use
(Chen & Chan, 2011; Czaja et al., 2006; Heinz et al., 2013; Mitzner et al., 2010)
in different fields of application like computers (Czaja et al., 2006), smart
technologies (Demiris et al., 2004; Ehrenhard, Kijl, & Nieuwenhuis, 2014) and
an emerging field 7 social robots (Neven, 2014). These studies provided a
foundation for this study. However, most studies relied heavily on @athering
user needs.0A different perspective is offered by the capability approach that

puts emphasis on what the individual can do with technology in relation to their

t o
and
gni ti
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well-being rather than on the technology itself (Coeckelbergh, 2012; Nussbaum,
2003; Nussbaum, 2011; Steen, Aarts, Broekman, & Prins, 2011). As a matter of
fact, the influence of habits, conventions and power relations which are

underpinning daily routines are typically neglected in research.

1.2.4 Selecting the research questions

Having carried out the first three steps of the problem formulation process (van

de Ven, 2007), the final step was the selection of the research questions. It

appears t hat research nat t he i ntersection

management , and demographic change is stil
2014, p. 10). One key driver for selecting the research questions is the

assumption that the elderly want to stay independent for as long as possible:

Al iving independentl y t en dssfficienasy abhdehigler si gn of

standards of I i s 2018,0p. 38) UTmerefoeedit isNraportamt o
understand how independent living is perceived by the elderly and under which
conditions they would prefer staying in their homes. The ability to organize
everyday life (Mollenkopf et al., 2010) requires using everyday technologies
such as domestic appliances (Higgins & Glasgow, 2012; Jakobs, Lehnen, &
Ziefle, 2008; Loe, 2015). With this in mind, the study explores the first research

guestion:

How are independent living and the influence of household technology

perceived by the elderly?

If the answer to the first question leads to the conclusion that independent living

is significant for the well being of elderly individuals and can be regarded as a

social need, then an exploration of the context of independent living is required.

Loe (2015, p.5) suggested that Amundane everyday
pl aying fiel ds Tbi$ theaix dimswvoeundargtand they extent to

which everyday technologies, like household appliances, can facilitate domestic

practices, thus independent living. To be able to carry out domestic chores, like

doing the laundry, offers continuity over the course of a day and a life.

According to scholars from sociology (Shove et al.,, 2012; Warde, 2005),
consumanandsd ar e cr eat ed A$ anocemamper m@ot being e s

capable of doing the laundry can have unpleasant effects because doing the

10
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laundry is related to getting dressed. However, depending on others to do the
laundry can be perceived as very humiliating. Seemingly, some elderly
customers will demand new products and servicest o get 0 jhatktheyd
have always done, but are no longer able to perform on their own (Christensen
& Raynor, 2003; Kohlbacher & Hang, 2011). If managers, who specify mass-
produced household appliances, have an influence in the ways daily tasks in
the domestic domain develop (Shove et al., 2007; Shove, Pantzar, & Watson,

2012), then the following research question must be adressed:
What are determinants that affect use patterns of household technology?

It appears that some older adults are not getting the products they want, and
companies seem to neglect this market segment (Peine et al., 2015), which
relates to product and innovation management. An explanation for this seems to
be that older people are seen by product managers and designers in general as
Adi stinct from other, nor mpa lL32)uwhiehrskows
the lack of a nuanced understanding of different user typologies. In so far, the
determinants affecting different technology use patterns need to be better
understood because @nly those companies that carefully measure trends in
how their customers use their products can catch the points at which the basis
of competition wild.@ change in the

p. xxviiii). This relates to the approach of Shih and Venkatesh (2004), who
suggested that different usage patterns relate to different inclinations in
adopting new products. It can be assumed that determinants differ in
importance and the role they play on usage patterns. That could be a point of
departure for the identification of different use patterns and a sound basis for
the assumption that technologies that offer less functional complexity might be
relevant to and applicable for certain segments of the population. Segmenting
the elderly market based on usage patterns has a twofold goal. First, it provides
an orientation about the capabilities and willingness of potential older users to

adopt certain features and products. Second, it helps to identify and avoid

don

(Pei

mar ke

unnecessary pr oduct ooverengineeringo and us

segments of elderly users (Markides, 2006). As a consequence, if useless
product specifications are identified and omitted, then household appliances
become more affordable (Markides, 2006). That forges a path for disruptive

innovations, which suggests simpler, more convenient, and affordable products

11
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and services (Christensen & Raynor, 2003). If the findings indicate that some
older adults are unwilling to integrate new technologies with additional,
improved features, and performance in their daily routines, then disruptive
innovations could provide a strong value proposition (Daneels, 2003; Markides,
2006). Van de Venb6és (2007) emphascandudeswithdef i ni ng
the evaluation of the consequences. The approach is to identify starting points
for a viable business model for developing and commercialising disruptive
innovations, which could provide a guideline for strategic management (R&D,
design, product marketing). Finally, the last question should evaluate how

disruptive innovations targeted at older adults should be commercialised:

What are the implications for a company commercialising disruptive
innovation targeted at the emerging segment of elderly customers?

The author will make use of the Pentathlon framework by Goffin and Mitchell
(2010) as a guideline for this research question as it allows splitting the field into
more understandable and manageable parts. This framework enables clearer
discussions of the potential configurations of business elements and
implications for an established organization to adopt a disruptive innovation

strategy.

12
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1.3 Chapter summary

To sum up, the overall aim of this study is to contribute knowledge and
managerial implications for companies exploring the potentials of the emerging
segment of elderly customers. The author builds on and contributes to work in
disruptive innovation theory (Adner, 2002; Anthony et al., 2008; Christensen,
1997, 2013; Christensen & Raynor, 2003; Markides, 2006; Raynor &
Christensen, 2011; Schmidt & Driuhl, 2008) as applied to the emerging ageing
consumer segment (Herstatt et al., 2011; Kohlbacher & Hang, 2011;
Kohlbacher et al., 2014), thus contributing to theory and practice. An updated
version of the il e x p a nabléogadopted from Bernecker, 2015) is used at the

end of every chapter to show the expansion of content of this thesis.

Table 2: Expansion table

Research Questions Research Objectives Sources

The research study on hand is to
How to identify and manage _conlt_r |bu_te knfowledge ar_ld manr?gerlal Overall
entrepreneurial opportunities for an Implications for companies in the = research
. consumer goods segment by exploring
ageing consumer goods market? - . study
the opportunities of the emerging
segment of elderly customers.
) - ) Secondary
(1) How are independent living and (1) To understand the perception and the data and
the influence of household meaning of independent living and .

. - primary
technology perceived by the ageing-in-place by the elderly and the litati
elderly? role household technology might play. SRS

data
(2) To gather and validate determinants Secondary
(2) What are determinants that affect affecting use of household technology. data and
use patterns of household To identify usage patterns as a basis for | primary
technology? market segmentation and product qualitative
innovation. data
(3) What are the implications for a (3) To suggest an entrepreneurial approach | Secondary
company commercialising serving current mainstream customers data and
disruptive innovation targeted at and new (potential) elderly customers primary
the emerging segment of elderly embedded in a new business model qualitative
customers? framework data

13
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1.4 Structure of the thesis

The remaining part of the thesis is organized as follows: In chapter 2, the author
gives a review of the body of knowledge related to the research questions. Key
empirical works regarding innovation and user studies with or about older adults
are presented. This part includes a discussion of the key research themes and
findings. To achieve this goal, a systematic literature research approach was
applied. As a next step, due to the interdisciplinary nature of the research, the
literature review provides a critical presentation of related theories, concepts,
and frameworks from different disciplines. The chapter closes with an initial
research framework that melds and extends distinct conceptual elements from
separate theories. This synthetic framework guides the following research
steps. Chapter 3 presents the research methodology; the research process and
the methods are described in relation to the research questions. In chapter 4,
the findings of the different data collection stages are presented in a sequential
manner. It begins with home visits to elderly people to observe them conducting
domestic tasks and the commonly associated difficulties with performing those
tasks ( 6 wh a.t Thei se€opd part presents findings from focus group
discussions of possible solutions and future concepts ( 6 what ought to
looks at the product development aspect. This chapter discusses the views of
multiple stakeholders in technology and alternative means. The chapter builds
the basis to identify business implications and closes with the final conceptual
framework. The key insights and conclusions of the thesis are presented in
chapter 5 and future research directions are also discussed.

14



2 LITERATURE REVIEW

2 Literature review

2.1 Systematic literature review and narrative literature

review

A literature review is about defining a review protocol and mapping the field by
accessing, retrieving, and judging the quality and relevance of studies in the

research area (Easterby-Smith, Thorpe, & Jackson, 2008; Hart, 1998; Tranfield,

Denyer, & Smart, 2003). In accordance with Tranfield et al. (2003, p. 209),
Asystematic revi ews di ffer from traditd.i
replicabl e, scientific and tr asedipaoAent p
starting point to construct the conceptual framework, a systematic literature

review was performed by f ocussing fAdon those studie
particularly rel evm40) for thle Meseamte IFink (20@9D 1 3,
divided the systematic literature review into seven tasks, which were applied by

the author as a guideline to carry out the review: (1) selecting research
questions, (2) selecting bibliographic or article databases, (3) choosing search

terms, (4) applying practical searching criteria, (5) applying methodological

screening criteria, (6) doing the review, and (7) synthesizing the results.

The first step of defining the research questions was carried out in the
introductory chapter. In the following course of the thesis, the application of
Finkos approach | eads t o an The stiudtured | co
process and systematic approach aim at ensuring the objectivity of the research
process (Fink, 2009). However, the systematic literature review process and
related methodology have limitations based on their reductionist manner and
narrow focus (Tranfield et al., 2003). As it appears, the degree of success in
locating relevant concepts and ideas through a systematic literature review is
limited, Arhe most productive conceptual frameworks are often those that bring

in ideas from outside the traditi onal | 'y defi ned fpid48) do ( Max

Because the topic requires interdisciplinary research fields, it was necessary to
expand the search and carry out a narrative literature review. Thus, the

following literature review is divided into two parts. The first part consists of a
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systematic literature review based on empirical studies about technology
acceptance related to older adults. The second part broadens the field and
gathers background information from various disciplines in the form of a

narrative review.

2.2 Systematic literature review

As early as 1985, Drucker mentioned demographic change as one of the seven
sources of innovative opportunity. The systematic literature review incorporates
academic works as well as key works of practitioners and provides an overview
of research fields related to technology that address the growing segment of

older adults and their wish to live independently in their homes.

2.2.1 Search strategy

Saunders, Lewis, & Thornhill (2007) distinguished three categories of literature
resources: primary, secondary, and tertiary sources, which commonly overlap.
The authors stated that when information flows from primary to secondary to
tertiary sources in this process; it frequently becomes less detailed and
authoritative, but more easily accessible. Because primary literature sources
can be difficult to trace, those sources are sometimes referred to as grey
literature. According to Saunders et al. (2007), the use of literature sources will
depend on the research questions and objectives, the need for secondary data
to answer them, and the time available. For some research projects, only
tertiary and secondary literature might be useful; for others there is a need to

locate primary literature as well.

The figure below is based on an illustration by Saunders et al. (2007) and
provides an overview of the literature sources used. As initiatives of assistive
technologies for the elderly population have gained momentum in recent years,
particul arly I nitiated by pol i cy mahk
literature review should reflect current thinking as closely as possible, which
necessitated including primary sources. However, the author recognizes the
need to be aware of the limitations of such sources. Secondary sources utilize
information already published in primary sources and require time to publish;
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the information in these sources can be dated (Saunders et al., 2007). While
some research is based solely on secondary sources, this author will also use
primary sources in order to acquire the most recent trends about the quickly
evolving aspects of ageing-in-place and the related areas of technology and

innovation development.

Primary Secondary e
REF_:IDI"E. theses, Books, journals Indexes, abstracts,
emails, conference NEWSPaPErs, some
. catalogues,
proceedings, company government e o
reports, unpublisehd publications yeap §

dictionaries,
bibliographies, citation
indexes

manuscript sources,
some government
publications

Increasing level of detail

Increasing time to publish

Figure 2: Literature sources (Saunders et al., 2007, p. 64)

According to Maxwell (2013), current knowledge can not be found in the library,
b u tin urpublished papers, dissertations in progress € . and in the head of
researchers wor king i n p.t4d).erhrdugheut tdedstudy,Ma x we
the author took part in various conferences and workshops as a strategic
element of the systematic literature review. Those events often provided a
starting point for a deeper engagement in secondary sources. For the author,
those sources have been important throughout the study because they were

current and frequently provided more detail than journal articles.

2.2.2 Resources used for literature research

The first step in the research was to identify a number of important reference

works in the realm of technology studies that addressed ageing. A choice had to
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be made where to put the threshold for the core literature, which will be

discussed in this section.

For the review, different search strategies were used to search and locate
different relevant articles, reports, and literature. In order to identify the relevant
publications in the field of ageing and technology the author conducted a
systematic web search. The following major databases provide a broad

coverage of journals (Saunders et al., 2007):

1 Emerald Insight

1 Science Direct

1 EBSCO Host (Business Source Complete)

1 Google Scholar

In the initial stage the systematic literature review generated a rather diffuse mix
of articles from various disciplines and themes. The rather ill-defined broad
categories of technology studies and ageing are published predominately in the
relatively new and emerging field of gerontology and geriatrics medicine, which
underlines the interdisciplinary nature of this research. However, when studying
innovation, the initial results from the literature review also underscored the
need to define clearer boundaries for the research and to exclude peripheral
papers and those within a completely different context and intended for a
different purpose.

To avoid a stigmatization of elderly users as being ill and frail, papers have
been excluded that deal with assistive technology in relation to age-related
diseases like dementia. The category demographic change provides a first
macro-level overview of the economic consequences of an ageing society.
However, for a better understanding at micro-level, particularly about the

technology acceptance of elderly, that search term proved unsuitable.

In retrospect, the search was not a single event on a specific day, but was

performed throughout the whole study. tcan be desaconthuwws as 0
process, requiring writing and refocusing ¢t
(Easterby-Smith et al., 2008, p. 52), which ended with the final draft of this

thesis (August 2015).
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2.2.3 Article selection

Subsequently, titles, abstracts, and full articles were reviewed applying the
inclusion and exclusion criteria mentioned in figure below. In addition,

references from the included articles were checked for other articles.

Inclusion criteria

Qualitative or mixed method
research

Articles in German and English

Exclusion criteria

Pure quantitative research or
literature reviews

Articles dated 2004 and earlier

Any other language than German
or English

Research which explores
factors/determinants affecting
technology use by elderly people

Articles dated before 2004

Studies that discuss technology
and innovation for domestic use

Research with no specific focus on
elderly people

Studies in the realm of ageing-in-
place or independent living

Studies that adress technology and
innovation in the public domain
(e.g. transport)

Studies in the area of medicine,
work or labour

Figure 3: Inclusion and exclusion criteria

The different research approaches were acknowledged by searching for typical
terms of a philosophical approach in the title or in the abstract of the article or
report (Peek et al., 2014). The word explore or qualitative indicates that the
reviewed article is based on qualitative research (Easterby-Smith et al., 2008;
Maxwell, 2013). Words like testing or quantitative indicate that the article is
based on a quantitative approach and was excluded from the review process
(Easterby-Smith et al., 2008; Maxwell, 2013). The aim was to identify articles
with a similar interpretive level similar to the study on hand, which has an
explorative character. Therefore, for the systematic literature review, pure
quantitative research was excluded. However, quantitative research was
considered for the narrative literature review. Due to the fast progress of new

smart technologies in the domestic domain, the time frame for sources was
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limited to those published in 2004 and afterward. Research papers published
prior to that date could not be accepted for the systematic review because the
author assumed that the perception of older people towards new technology is
quickly evolving. Older articles and sources could make drawing a relevant
comparison nearly impossible. Additionally, the sources must address older
adults as related to technology use in the private domain. As the author wanted
to identify support in the daily activities of older people, only papers related to
the domestic domain were selected. This is also the reason why papers were
excluded that focussed on research related to older people in the context of
long term care institutions. Finally, the paper had to be written in English or
German due to the language limitations of the author.

2.2.4 Data collection and analysis

A consultation of the citation lists of some key articles (Christensen & Raynor,
2003; Kohlbacher & Herstatt, 2011; Peek et al., 2014; Rogers & Fisk, 2010)
confirmed that the research topic is a blend of different disciplines and various
subthemes. Therefore, the definition of proper search terms was not sequential,

but was rather an iterative process.

In order to establish a better way of tracing the process of finding successful
terms, the search terms were revised in a step-by-step manner. In the next
step, after the research questions matured more, the search terms from the
research questions were included. To have an internal logic on how to apply the
key phrases, the terms were placed into categories (based on the journalists
guestions provided by van de Ven, 2007) to allow their combination. The search
terms were generated through a key word analysis based on the key literature
in the field.
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Table 3: Overview of key terms

1 Elderly 1 Place 1 Smart 1 CQuality of life f Adoption
1 Aged 1 Home technology 1 Independent  Perception
1 Older 1 Ageing-in- 1 Assistive living 1 Use
1 Ageing place technology 1 Autonomy 1 Diffusion
1 Senior 7 Disruptive 1 Safety
{ Baby technology ~ § Capabilities
boomers I Sustaining T Mobility
f  Demographic technology  § Domestic
change ' Smart home practices
1 AAL 1 (Instrumental)
1T ICT Activities of
1 Household daily living
electrical
appliances

Databases were searched using a combination of five groups of key words: (1)
search terms that address the target audience: older, senior, elderly, and
synonyms for those terms; (2) search terms that relate a specific technology to
the field of application included place, home, ageing-in-place, and the like; (3)
search terms that relate to a specific technology like assistive technology and
similar search terms, (4) search terms that relate to the intended outcome like
independent living and (5) search terms leading to the relationship of a person

towards a technology like adoption.

Based on an initial exploratory search with the broad meta-search engine
Google Scholar, some applicable articles were selected. Emerald, Science
Direct, and EBSCO were identified as valuable complementary academic data
sources and used for the further systematic literature review. At the start, the
following combination of more general searchtermswerel i nked usi
| ogi co (Saundep.g7) @tget a first pvendev ®df7 the research

scope:

1 A E | tANDIftechnologyo AND fageing-in-pl aceo r esul
hits. The s k

1 A comprehensive, yet more focussed search allowed for the selection of

aster.i was al so usoed

approximately 200 hits using the terms: ite c h n o | 0 g yageingArN D
| sSewnii rog @oldeONRAuItsdi OR

pl aceo indAdPendent

fagei ng o dORr Ap e o muaktaiive edeBrchid
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The abstracts of those 200 articles were assessed for eligibility of topic
relevance and were further classified and grouped according to the
inclusion/exclusion criteria. By evaluating the title and abstract further and
eliminating duplicate papers, the outcome could be further reduced. In addition,
a snowball method (Peek et al., 2014) was used where references of the
included articles were checked for other appropriate articles. Thus, bringing the
total number of articles included in this review to 31 (see Appendix 3).

A critical review of qualitative studies is difficult because no commonly agreed
upon criteria exists for those types of studies (Saunders et al., 2007; Tranfield et
al., 2003). In order to limit bias, a checklist related to the structure and content
of the paper under review was used (Peek et al., 2014). Three elements need to
be considered when appraising the report of qualitative research (CASP, 2014;
Peek et al., 2014):

1 Rigor: has a thorough and appropriate approach been applied to key
research methods in the study?
1 Credibility: are the findings well-presented and meaningful?

1 Relevance: how useful are the findings to you and your organization?

However, those three elements were deemed as too broad. Therefore, a more
detailed checklist with ten questions (see Appendix 2) was applied to help think
about these issues systematically and to provide better transparency of the
assessment. Qualitative articles were assessed using the critical appraisal skills
programme (CASP, 2014). Peek et al. (2014) used this checklist to explore
factors that influence the willingness of older adults to use technology for
ageing-in-place. The questions cover items such as appropriateness of
research design, sampling, data collection, reflexivity, ethical issues, data

analysis, a clear statement of findings, and value of the research.

2.2.5 Quality of reviewed articles

Overall, 31 articles and reports were found to meet the inclusion criteria, which
wasseen as a starting point to Adevel
al., 2003, p.220). Having identified the core literature on technology and

innovation studies, it became apparent that some articles shared the same
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overall characteristics and addressed similar themes. For the assessment
process, an inductive method was applied. Categories were created and the
individual articles falling into the categories were grouped. The table (see
Appendix 3), adapted from Peek et al. (2014), provides a simplified descriptive
analysis (Tranfield et al., 2003) of the core authors, methods, and determinants.
The table also illustrates a thematic analysis (Tranfield et al., 2003) about the
commonalities and differences in content of the reviewed articles in a

comprehensive format.
Commonalities and differences of articles

Articles about technologies and innovation with similar character regarding the
field of application are grouped and sorted into the same category (see
Appendix 3). The three categories are comprised of: activities of daily living
(ADL), which includes articles about domestic tasks; smart home/ambient
assisted living (AAL), which is comprised of articles mainly addressing security
in the home. Both ADL and AAL are relevant when it comes to ageing-in-place.
The third category is described by the emergent field dealing with research
studies about social robots. Researchers typically envisaged the robot as
assistant and emotional companion of older adults in their homes. This area will
not be taken into consideration any further because the author& concern is

domestic practices.

Furthermore, the articles are assigned to the level of market diffusion as it
makes a difference if a prototypical and unfamiliar technology (like a social
robot) was researched or a well-known existing household technology.
Moreover, for a better comparison of research findings across studies it was
important to understand the theoretical underpinning of the papers and the

disciplinary orientation of the article.

By referring to the CASP criteria, the author will highlight the most important
findings and at the end of each criterion will briefly reflect on implications for the
current study. The literature review underscores that the phenomenon is rooted

in various disciplines.
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(1) Appropriate research design

During the search process it became clear that approaches are rather
diversified because methods are often adapted for the specific technology
under investigation. Technology is seen as a key enabler to support older adults
in their wish to age-in-place in the fields of sociology, gerontechnology,
innovation and technology studies, consumer research, and health care.
Therefore, based on the research design the interpretive level of the studies

varies quite a bit.
Thematic analysis

Articles in the field of smart and assistive technologies that promise to enhance
safety and support in health were the most prominent types of technology. In
technology studies for elders, one can often find a specific set of related
statements. These statements include that there is an ageing population
(Kohlbacher & Herstatt, 2011; Malanowski et al., 2008; Mitzner et al., 2010;
Wolfe & Snyder, 2003) that is a challenge (Peine et al.,, 2015) or even a
dilemma (Mollenkopf et al.,, 2010) because the costs of aged care are
increasing (Coughlin et al., 2007; Kohlbacher et al., 2014; Mollenkopf et al.,
2010; Tinker & Lansley, 2005) and at the same time the number of caregivers is

decreasing (Mollenkopf et al., 2010).

Ol der people are seen as fddiPeina &Neven,f rom ot he
2011, p.132) and dAwi l | fight f orMonkh&Doughtyi ndependen

2005, p. 686). In research studies smart technology is often regarded as a key
strategy to overcome this dilemma (Mollenkopf et al., 2010). In most cases the
meaning of the term smart or assistive technologies is obscured, leaving
unclear whether other alternatives exist. It has been argued that technology
enhances life (Demiris et al., 2004; Friedewald, Da Costa, Punie, Alahuhta, &
Heinonen, 2005) and provides support with activities in daily life (Loe, 2015;
Mitzner et al., 2010). In general, the industries or companies are criticized of not
paying enough attention of this market segment (Herstatt et al., 2011;
Kohlbacher et al., 2014; Mathur, Lee, & Moschis, 2005; Wolfe & Snyder; 2003).
They are generally accused of neglecting the needs of older adults or

stereotyping them as drail and weak.6 This perception has been criticized by

many scholars with the assertionthato | der peopl e are fAnot
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(Flandorfer, 2012, p. 6), but use and adopt technological products in a creative
way to fit their needs (Joyce & Loe, 2010; Loe, 2015) andt her eby tiiegr ay i
cy b o rJgyce & Loe, 2010; Joyce & Mamo, 2006). Therefore, this discussion
requires a deeper investigation of the determinants affecting adoption of

technology in the context of use.
Transformation from single devices to smart technology systems

The literature review revealed that a rapid, dynamic transformation is underway
from single, technical devices that support the activities of daily living to smart
and assistive technological systems (Venkatesh, Kruse & Shih, 2003). Thus,
multifunctional, technological systems are a new focal point of academic
research. For example, consumer research studies are beginning to focus on
smart home and ambient assisted living (AAL) where different technologies and
services are integrated in the homes of the elderly offering monitoring and alarm
systems (Balasch et al., 2014; Ehrenhard et al., 2014; Heinz et al., 2013; van
Hoof, Kort, Rutten, & Duijnstee, 2011). One reason for the dominance of
research in this field is the strong (financial) support by policy makers (Balasch
et al., 2014; Galdner & Conrad, 2010; Mollenkopf et al., 2010). In the current
landscape of smart technologies, telecare, as an example, is seen as a cost-
saving and autonomy-enabling solution (van Hoof et al., 2011) because it can
delay or simply replace the psychological and social burden of moving to a care
institution and the related economic cost (van Hoof et al., 2011). However, the
overreliance on technology should be questioned because to remain at home in
later life does not necessarily require the need for new technological devices
(Neven, 2014). In recent years, research about existing everyday technologies
to support domestic practices such as household appliances (Jakobs et al.,
2008; Loe, 2015; Shove et al., 2007) has been done to a lesser extent. More
frequently, increased attention has been given to disruptive innovation as
applied to the segment of elderly consumers (Kohlbacher & Hang, 2011;
Kohlbacher & Herstatt, 2011; Kohlbacher et al., 2014). There has been a
breadth of cases examined that explore products like social robots, electric
bikes, and mobile phones. All were used to investigate different types of
disruption, their targeted performance, and market application including the
targeted customers (Kohlbacher & Hang, 2011). It was found that most of the

cases are new-market typeswhi ch result from aserfiddat ent
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potenti al cust omer&Ruan( 20¥n @ 3). AS ar axanply,
electrical bikes were described as low-end and new-market disruptions because
they are not as fastand power f ul as real mot o
support mobility and to get from one point to another including increased safety
and stability (Kohlbacher & Hang, 2011). In another study, Herstatt et al. (2011)
explored the relevance and dimension of autonomy by conducting case studies
about different companies offering a wide variety of products, such as urogenital
implants, cell phones, PC/notebooks and robot suits. They concluded that the
main theme of their cases is related to autonomy enhancement of older adults.
In a more recent study, Levsen and Herstatt (2014) conducted multiple case
studies about fage-based innovationso (p. 8) such as stair lifts, walking frames,
outdoor, mobility and assistive social robots, to identify whether lead markets
exist, which they found is not the case. Despite the high value of these
contributions, the main research focus of this study is on everyday household
technologies and context of use. As a matter of fact, the introduction of new
appliances that support the elderly in daily activities often challenges the
existing arrangement in the home (Heinze, 2013), which makes the home
modification even more burdensome and costly (Gomez, 2015). Obviously, not
enough studies have highlighted the role of the fi p h y spatiabtéchnical
environment o n, lveagsomn, & gOswald, 2G12 Ip. 1), only a few
studies highlighted the relevance of the physical environment on technology use
(Gomez, 2015; McCreadie & Tinker, 2005; Rogers & Fisk, 2010). Based on that
perspective, it seems necessary to explore the influence of the existing
arrangements in the home more deeply, particularly when it comes to domestic

household appliances designed to facilitate everyday activities.

In the analysed research studies, the author found little information regarding
the socio-economic factors of technology acceptance. Chen and Chan (2011)
noted that the factor cost (price) of technology is neglected in many studies,
although it seems to be a critical factor in technology acceptance. Blythe et al.
(2005) stated that older people are excluded from technology not only by
physical d i s a-penars-olds ware farfinfne dikely t@ Suffer financial
hardship than other age groups and may be excluded from technology simply
because t hey c(pB87)That astdtefment whdeilinte®an approach
to disruptive technology that emphasizes affordability, not only functional

matters. To sum up, in the mainstream discourse ageing is viewed as being a
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social and economic burden (Zimmermann, 2013) or dilemma (Mollenkopf et
al., 2010). In this thinking, most articles and studies link the desire to age at
home with the development of new, more sophisticated, and rather expensive
smart technologies (Balasch et al., 2014; Ehrenhard et al., 2014; Neven, 2014;
van Hoof et al., 2011), and are mainly based on addressing user needs (Joyce
& Loe, 2010; McCreadie & Tinker, 2005; Rogers & Fisk, 2010; Tinker &
Lansley, 2005). In recent years, more studies have emerged suggesting that
disruptive technology can be seen as an alternative, more realistic solution that
departs from the underlying belief of a technology strategy that dnore is better.6
However, the overreliance on case-based studies has led to limited insights into
the relationship of disruptive innovation and elderly user acceptance, which

refers mainly to a methodological gap.
Research methods

Four general distinctive research directions were observed from the literature
review. These research directions can be generally distinguished in 6 wh a t i s ¢
(Steen, 2008), which is a move from the researcher to the world of the
participant to understand the current use of technology; and &éwhat ought
(Steen, 2008), which entails a move from the participant into the world of the

researcher to explore future product developments.

1 One research direction is related to the physical and mental decline of
older adults (e.g., van Hoof et al., 2011). Technology is about
intervention, e.g., in the form of monitoring systems to compensate for
such a decline.

1 Second, studies about future concepts take a different direction. The
characteristics of technology are presented and evaluated by the older
user e.g., by presenting user scenarios in a narrative manner in focus
group sessions (Monk, 2008; Neven, 2014; Renaud & van Biljon, 2008).

1 Third, ethnographic research attempts (e.g., Jakobs et al., 2008; Loe,
2015) of the everyday life of users provide a more in-depth analysis of
ol der endountets svith technology (Peine et al., 2014). Here the
goal is not only to understand specific problems in technology use, but

also the socio-material context of use (Kelly & Gibbons, 2008; Peine et
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al., 2014). Usually, ethnographic research allows for a more diverse and
richer view of elderly users and their lived realities.

1 Studies about the disruptive innovation application typically rely heavily
on case-based research that examines real life products like electric
bikes, notebooks or gerontechnologies (Joyce & Loe, 2010; Wabhl et al.,
2012), which are innovations particularly developed to compensate for
age-related declines, like stair lifts or advanced walking frames.
Everyday technologies (Loe, 2015) like domestic appliances have not
been researched sufficiently. Scholars (Herstatt et al., 2011; Kohlbacher
et al., 2014; Steen, 2013) have emphasized the potential social side
effects of disruptive innovations in areas of health care (Christensen et
al., 2009) and education (Christensen, Horn, & Johnson, 2008) and have

collectively urged more research on this topic.

Conducting focus groups is a common method applied to gain an understanding
of older people's attitudes about a specific field of technology (Demiris et al.,
2004; Heinz et al., 2013; Mitzner et al., 2010). However, those studies do not
contextualize technology in daily activities. Because those studies rely on data
gathered from a single method, they lack deeper insights about contextual
determinants. As they neglect the context of use, the physical burden or the
embodiment of consumers (Lai, Dermody, & Hanmer-Lloyd, 2008) is not
sufficiently understood, which is particularly important for studyingolder adul t s 6
use of household technologies that are embedded in domestic practices.
Furthermore, they lack triangulation because they do not provide information
from different perspectives, like relatives or experts. Little research attention
was found that explored different user typologies, which addresses the diversity
of the elderly segment. This was rather surprising, as it is an important guideline
in the design phase, particularly when it comes to applying concepts like
disruptive innovation. Ethnographic research via observations and interviews
can be seen as an attempt by researchers to understand the current situation
(Kelly & Gibbons, 2008; Steen, 2008), which involves a move to the homes of
the older user, e.g., to explore areas for age-friendly kitchens (Maguire, Nicolle,
Marshall, Sims, & Lawton, 2011; Sims et al., 2012). It seems that researchers
with a foundation in sociology (Jakobs et al., 2008; Mitzner et al., 2010) typically

talk about the current situation or 6 w h a {Steens2608). The more consumer
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and innovation-oriented researchers (Coughlin et al., 2007; Herstatt et al., 2011;
Kohlbacher et al., 2014; Neven, 2010, 2014; Peine et al., 2015) focus more on

future user scenarbios 6what ought to

In summary, no research was found about disruptive innovation combining an
understanding of current technologies with an exploration of future concepts.
Usually, there is a clear-cut distinction between these two fields (Steen, 2008).
To combine both directions in a single study is seen as a research gap that
should be addressed in further research with the aim of better understanding
the opportunities and challenges an elderly user has to face when shifting from

using existing technology to using new technology.
User representation

To avoid ageism in product development it seems to be crucial to identify the
characteristics and stereotypes of how older people are represented and
described by researchers (Akrich, 1995; Joyce & Mamo, 2006; Peine,
Rollwagen, & Neven, 2014). In fact, technology development and market
implementation strategies are influenced by whether a technology is seen as an
everyday technology (Jakobs et al.,, 2008; Loe, 2015) or an aged-based
innovation (Levsen & Herstatt, 2014) that compensates age-related deficits. The
market for those types of technologies is relatively small; therefore, companies
that produce them miss the cost savings that come with consumer mass
markets (Blythe et al., 2005).

The concept of user representation is based on Akrich (1995) who defined it as
those ideas, images, and stereotypes about prospective users that inform
technology and design. The literature review revealed very typical user
characteristics and representations of older persons. One way in which
researchers and designers represented older persons was in terms of iliness or
decline (Balasch et al., 2014; Kohlbacher et al., 2014; Tinker & Lansley, 2005;
van Hoof et al., 2011)andinfi f eekedd f or t e @adsistante MrCreadid
& Tinker, 2005) to regain or maintain autonomy and to prevent dependency on
others (Herstatt et al., 2011; Kohlbacher et al., 2014). In these articles, an older
per sonds physandmétal heatlo was often seed as deteriorating.
Certain technologies like age-based innovations (Levsen & Herstatt, 2014) are

developed to help older people cope with age-related deficits, their
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shortcomings, and vulnerability (Gomez, 2015). By following this argumentation,
older persons were stereotyped as dependent and in need of help. Alternative,
positive images of older persons as healthy and active, of which many obviously
exist, were basically ignored and a lack of discussion existed about their use

patterns, life-styles, and technological experiences.
Consumer resistance to innovations

In previous studies the industry has been accused of stigmatizing elderly

consumers or neglecting the market potential (Kohlbacher & Hang, 2011;

Peineet al., 2015; Peine & Ne v e n , 2011) . Mai nly due

designers rarely overtly consider the needs of seniors when designing
appl i amMggns & Glasgow, 2012, p.336) and most discussion of
appliances and their use is directed at young adults, older people are
disregarded (Chen & Chan, 2011). Based on that manner of thought, older
adults are identified as being indifferent and resistance to new technologies and
are differentiated from dmormal users.6If technology and innovation processes
are based on user representations similar to those mentioned above, then the
resulting technologies may implicitly or explicitly position elderly users as frail,
ill, or in need of care (Neven, 2010). There is also a misconception and an
overemphasis in the literature on the designer role. As such, the underlying
entrepreneurship and epistemology affects the innovation strategy (Alvarez &

Barney, 2010) which has implications how products are developed.

However, researchers rarely discussed older people in terms of diversity. The
reviewed research studies neglect the complexity and diversity of lived realities.
What follows is a rather typical and limited description of user needs throughout
all research studies. Peine et al. (2014) recently introduced the concept of
Ai nnosamaevihs c h rel ates i n many aspe
identified by von Hippel (2005). This viewpoint provides a more active role of
older people when it comes to technology acceptance, particularly when
configurational or system work is required that combines material with
immaterial knowledge inputs that are necessary to configure technological
components with everyday life (Peine et al., 2014). The author sees the rather
separate, dichotomous research approaches as a major research gap that must
be addressed. When it comes to technology research, there is an overemphasis
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on older adults as users with age-related health declines; the customer

perspective is a rather neglected and separate research field.
Different levels of market maturity

An important starting point for a comparison of research studies is to
understand the market maturity of the technologies studied. This is critical as
there is often a misconception that technology is often equated with new (Bailey
and Sheehan, 2009). The technologies under review can be broadly
categorized into several categories. The first is characterized by studies that
address existing technology that supports the activities of daily living (Friesdorf
& Heine, 2007; Jakobs et al., 2008; Maguire et al., 2011). The second strongly
emerging field deals with technological systems that are in the pre-
implementation phase and typically have a prototypical character. In this area,
the literature addresses smart homes and assistive technologies (Balasch et al.,
2012; Coughlin et al., 2007; Demiris et al., 2004; Heinz et al., 2013; van Hoof et
al.,, 2011) and most recently, social robots (Neven, 2010; Wu, Fassert, &
Rigaud, 2012). Results show that a majority of the articles explore technology in
the pre-implementation phase. In these studies, researchers typically use
prototypes (Balasch et al., 2014; Neven, 2010) or animations and pictures (Wu
et al., 2012) to explain concepts of technology. As a matter of fact, both the
level of technological maturity and the market diffusion of the technology vary
across the studies, which makes a direct comparison hardly possible.
Furthermore, determinants in the pre-implementation phase and post-

implementation phase of technologies might differ (Peek et al., 2014).

Future exploration has to take into account more context-specific determinants
of technology use in the home of the elderly. Neven (2010) underscored the
valuable contributions of ethnographic studies and stated that this research
method allows deeper insights into the way older people interact with new

technology in their home settings.
(2) Sampling strategies

The sampling strategy of the reviewed articles varied a lot. Mitzner et al. (2010)
conducted focus groups involving 113 participants including race and ethnic
diversity; on the other hand, Demiris et al. (2004) involved 15 participants. Also,

other studies were based on a rather small sampling size (e.g., Coughlin et al.,
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2007; Monk, 2008) ignoring the diversity of the ageing segment. Also the
sampling criteria regarding socio-demographics showed no homogenous
picture. The literature review confirmed that irhere appears to be no consensus
on the characteristics t ha't define one (MaeschisheeARo| der per s
Mathur, 1997, p.283). In some studies (Friesdorf & Heine, 2007; Jakobs et al.,
2008) people aged 55 years and older were recruited and characterized as
older adults, an age at which most people are still working. In another study
about everyday technologies (Loe, 2015) older adults aged 82 years and older
were recruited. To consider cohort effectsi s fAa cruci al part of un
their common social contexts and familiarity with particular technologieso (Loe,
2015, p. 3), making a direct comparison of the studies hardly possible. Although
@onveniencedsampling was used in all articles, the findings from the literature
presented very inconsistent approaches regarding sampling strategies. This is
particularly t r ue wi th consideration to the definit.i
from the age of 55 to 82. That variation made those studies unsuitable for
comparison due to cohort effects. Thus, applying meta-ethnography (Noblit &

Hare, 1988) was deemed inappropriate.

(3) Data collection and analysis

A lack of credibility was an issue for some studies that relied primarily on self-
reported statements by participants (Demiris et al., 2004; Heinz et al., 2013;
Mitzner et al., 2010) because direct observations of usage patterns in the
natural context were not included (Suchmann, 2007). A neglected data
collection method is the observation of the actual use of technology in the home
of the elderly. Only two studies focussed on prototypes installed in the homes,
which was beneficial because experience and learning might have an impact on
technology use and are not taken into account in studies relying on self-reports
about unfamiliar and untried technologies (Balasch et al., 2014; van Hoof et al.,
2011). Further research would benefit from reducing social distance between
researchers and older adults (Lew, Marwede, & Herstatt, 2015). By
understanding the contextualization of new concepts, researchers get familiar
with the environment in which technology is used by older adults. This is
obviously a matter of financial resources and time as well. Data analysis mainly
refers to content analysis (Heinz et al., 2013; Levsen & Herstatt, 2014).

However, due t o i ts 6 r e d u ckartz,02012k compleraentane r 0 ( Ku
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methods will also be considered for this research, which seems to be

necessary, as this is the basis for meaning making.

(4) Reflexivity and ethics

For reflexivity, an assessment was made regarding whether researchers
critically examined their own role, potential bias, and influence in the process of
conducting the study (CASP, 2012). Those criteria were absent in the majority
of the reviewed articles. With regard to assessingt he r esear cher 0s
potential bias, the underlying research motivation and the stakeholders have to

be taken into account. According to van de Ven (2007):

Most studies entail at least three stakeholders: the researcher (s), the
intended user or audience, and the sponsor of the research. The
interests and the perspective are not always the same. That being the
case is crucial for engaged scholars to identify, negotiate and choose

whose interests and perspectives are featured in the study. (p. 163)

Much research and numerous articlesi n t he fiehd afSséamied I
6smart &reo supperted by policymakers (e.g., Balasch et al., 2014;
Ehrenhard et al., 2014; Mollenkopf et al., 2010), which is not always obvious
from the outset. The financial support from policymakers plays an important part
in the field of technologies studies related to older adults; this implies that
researchers and their publications are less independent than they should be.
Another criterion was related to ethical considerations. Little attention was given
to make the ethical considerations explicit. The author found this surprising
because ethical issues play an important part when researching issues that

relate to older adults.

(5) Findings and implications of the included articles

The majority of the reviewed studies do not explicitly build on or contribute to an
existing theory. Only 13 out of 31 of the articles reviewed were based on a
theoretical approach, which hampers a direct comparison between studies. A
similar problem has been found in a systematic literature review conducted by
Peek et al. (2014) about factors that influence acceptance of technology for

ageing-In-place.
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2.3 Narrowing down the research phenomenon

Several important conclusions were drawn concerning this literature review.
First, there is no clear guidance about the terminology and when old age
begins. The author is aware that stereotypes negatively affect user images,
which would obviously influence the research process. Neven (2010) suggested
that designers and researchers rethink their user representation. Thus, the
author follows the guideline of the Publication Manual of the American
Psychological Association (2012) and the approach of sociologists Joyce and
Loe (2010) and uses the term 6 0,06 dber atlults,60 roldey p e o pak an@&ttempt
to counter social stigma and ageism (Butler, 1969; Kruse, Rentsch, &
Zimmermann, 2012). In using the terms listed above, the author tries to
reposition ageing individuals as persons with a broad technological background
experiencing innovations ranging from the introduction of the TV and washing
machine in the 1960s to the personal computer in the 1990s (Sackmann &
Weymann, 1994). This framing calls attention to a more active participation of
technology integration and use in daily life instead of a @oddering and feebled
(Joyce & Loe, 2010) representation. Second, there is a methodological gap to
be considered. Most articles exploring the application of disruptive innovation to
this segment conduct research about the elderly people not with the elderly.
This is present in research methods like case studies with expert interviews in
the form that the requirements and benefits for the older adults are discussed

without the direct involvement of older adults.

Further, the term technology is used very broadly in the literature and is applied
to solutions that have existed in the market for many years and is also applied

to completely new prototypical devices. For this study, the author refers to

technological appliances as defined by van de Goor and Becker (2000) ABy

we mean the appliances thatrelievet he bur den of ho (psié)hol d

Technology adoption is sometimes distinguished from technology acceptance
(Jakobs et al., 2008; Peek et al., 2014). However, the two terms are usually

interchangeable, which will also be applied to the current study.

In a following step, a meta-ethnographic approach needs to be considered.
Meta-ethnography (Noblit & Hare, 1988) is a set of techniques that is similar in
many ways to the comparative analysis method for synthesizing qualitative
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studies. The overall aim of meta-ethnography is to achieve greater
understanding and attain a level of conceptual or theoretical development
beyond that which is achieved in any individual empirical study (Noblit & Hare,
1988). However, Ai n most systematic reviews
prevents the use of meta-analysiso (Tranfield et al., 2003, p. 214). This is also
applicable to this study, which makes a direct cross-case comparison of the
findings hardly possible. Some publications provide good insight about what is
technologically feasible without offering much analytical substance. Second,
there are technologies with different levels of market maturity. Thus, as studies
do not share the same interpretive level, a meta-ethnographic approach had to
be rejected.

2.4 Related theories, models, and frameworks

As previously mentioned, the systematic literature review provided a starting

point to Adevelop a reli adhle200Bnpo220).dtdge b
showed that the demographic shift has already spurred the emergence of new

areas of technology research such as faged -bmasedati onso (L
Herstatt, 2014, p. 18) or gerontechnologies. However, due to the reductionist

nature of a systematic literature review, broader explanations and discussions

about the theoretical underpinnings were missing. These broader insights are

helpful to understand the approach provided in the thesis.

A narrative review supports the identification of what is considered relevant for

the topic; however, it does so without a specified methodological plan
(Easterby-Smith et al., 2008; Grimby, 2010; Tranfield et al., 2003). Although a
narrative ' i terature review fidiscusses
particular topic withoutconf or mi ng to a particular sea
p. 34), the review followed a certain pattern. The scholarship on which this

thesis draws comes from a number of traditions including innovation studies,
science and technology studies, gerontechnologies, sociology, and psychology.

All of those disciplines have relevant models and concepts that contribute to
supporting ageing-in-place. In a following step, in order to capture the
complexity of the phenomenon, it is necessary to move through various fields of
knowledge production. The author provides a critical presentation of a number
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of separate theories as a basis to create a synthetic model that melds and
extends distinct conceptual elements from different disciplines. Apart from that,
this section contributes to the development of a coherent model that is used as

a research model that guides the further research process.

2.4.1 Innovation and diffusion of innovation

Goffin and Mitchell (2010) mentioned that innovation management is rather

complex and multifaceted and results in different entrepreneurial approaches.

As such, it here are many Kkinds of i nnoRationo ( N
p. 5) and classification may vary. To a large degree, the literature discusses a

diffusion-oriented perspective of innovation adoption (Christensen, 1997;

Christensen & Raynor, 2003; Moore, 2002; Rogers, 2003; Slater & Mohr, 2006).

Rogers (2003) defined an innovation as fAan i
perceived as new by an individual or otheruni t of @ @2) pntthisdine 0 (

of thought, innovation can comprise almost anything from high-tech products to

simpler every day devices, as long as it is perceived as new for the adopter

(Moore, 2002).Di f f usi on i s defined by socol ogist Rog
in which an innovation is communicated through certain channels over time

among the members of @.5sHloweverlnotallynembersni  ( 200 3,

of society adopt at the same time. According to Rogers (2003), the innovation

decision process (see figure below) is the process through which an individual

passes from the first knowledge of an innovation (1), to persuasion (2), to a

decision to adopt or reject (3), to implementation of the product (4), and finally

to confirmation of this decision (5).
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Communication channels

-----------------------------

(bbb bbb bah bbb bbb S |

Characteristics of Perceived 1. Adoption
the decision making  characteristics of the
unit: innovation: 2. Rejection
1. Socioeconomic 1. Relative advantage
characteristics 2. Compatibility
2. Personality 3. Complexity
variables 4. Trialability
3. Communication 5. Observability
behavior

Figure 4: The innovation-decision process (adapted from Rogers, 2003)

The pace of adoption of an innovation depends on five product characteristics.
Perceived i nnovation characteristics are an ¢
theory and need to be considered for this research. In the original version he

defined five key characteristics: relative advantage, compatibility, complexity,
observability, and trialability. According to the characteristics of an innovation,

Rogers (2003) stressed that the relative advantage is a key driver of customer
innovation adoption. The underlying assumption is that all innovations are

always perceived as improvements and should be adopted by everyone. Past

studies criticized this view for neglecting factors that lead to consumer
resistance to adopt innovations (Claudy, Garci a, ,&01%&#&ga, scol
Bardhi, & Friedrich, 2007; Laukkanen, Sinkkonen, Kivijarvi, & Laukkanen, 2007,

Moore, 2002; Ram & Sheth, 1989). i | n n o0 v a stancerncanrbe seén as a

| ess applied concept i Raned etfal, 207, @.M24) e s e a
That perspective reflects a lacuna in many diffusion studies because i T h e

higher the discontinuity ofani nnovati on, the higher the |
(Ram & Sheth, 1989, p. 7). As a matter of fact, a high failure rate can be

observed across product categories (Claudy et al., 2007; Garcia et al., 2007;

Ram & Sheth, 1989). firthe most common reason for customer resistance to an

i nnovation is that is not compatible wit
(Ram & Sheth, 1989, p.7) and that it disrupts the current routines. It is
frequently the case that a technology-driven approach leads to incremental

i nnovations and a dil emma because At he d
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danger of becoming the design of superfluous,

(Norman, 2013, p.293). As suc h, a nAndiligent Lc20lAyr i fi cati or
p. 10) of the target group is required before an innovation management process

should commence. Rogers (2003) made no distinctionina g e : AEarl ier adopt
are no different fr om?288)aHloweaver, dhd sypténatics i n ageo
literature review revealed that some older adults seem to be more resistant to

new technologies because they do not perceive a relative advantage for some

new technologies with additional features (Chen & Chan, 2011; Heinz et al.,

2013; lyer & Reisenwitz, 2010; Jakobs et al., 2008; Neven, 2010). Conversely,

there are older adults who are proactively using new technology (Joyce & Loe,

2010; Peine et. al., 2014). Thus, it would appear that the degree of innovation

resistance varies among older adults. The study of innovation diffusion by

Rogers (2003) focussed mainly on the stage at which products are penetrated

into a specific market segment. The basic premise of the adoption and diffusion

process is that there are different categories of adopters. Rogers categorized

five different types of adopters (see figure below). These categories of adopters

each have unique characteristics and buying needs (Moore, 2002; Rogers,

2003). The bulk of the adopters falls within the early majority and late majority

adopter categories (Moore, 2002; Rogers, 2003; Slater & Mohr, 2006).

Innovators

Early Early Late
Adopters Majority Majority Laggards
13.5% | 34% 34% 16%

Figure 5: Adopter categorization (Rogers, 2003, p. 281)

This model suggests that the way to penetrate a market is to capture each

segment in a consecutive manner (Moore, 2002, Slater & Mohr, 2006).
ASuccessful di ffusion i mpl i es a smooth prog
adopters to the next, which is necessary for a firm to create leadership in its

i ndust ry !& MoHhr,S2006t @ 28 ) . However , k Mualoone 6 s wWor

research by Rogers, identified the existence of a chasm between early adopters
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and an early majority (see Figure 6). i The basic flaw in this
i mplies a smooth and continuous progress
2002, p. 56). Moore (2002) claimed that many high-tech innovations do not
even reach the mass markets and argued that a chasm arises because the
marketing strategies to reach the early adopters ( 6t he v i doinotmeet i e s 0

the demands of the early majority (6t he pr a.gmati st sd)

Figure 6: The revised technology adoption life cycle (Moore, 2002, p. 17)

While the literature on diffusion theories primarily focuses on adoption factors
(e.g., relative advantage, compatibility, complexity), a less-established research
stream investigates factors of innovation resistance (Garcia et al., 2007; Moore,
2002; Ram & Sheth, 1989). Innovation resistance is regarded a s thefresistance
offered by consumers to an innovation, either because it poses potential

changes from a satisfactory status quo or because it conflicts with their belief

structureo (Ram & Owdiceniry,consufed %esistanre ® ) .

innovations requires managers to define distinct market strategies (e.g., product
strategy, and pricing strategy) that address those barriers (Ram & Sheth, 1989).
For instance, companies have to modify their strategy and adapt marketing
efforts to enter the mainstream market; otherwise, the innovation might be stuck
in the early market phase (Garcia, Bardhi, & Friedrich, 2007; Moore, 2002; Ram
& Sheth, 1989). Actually, not all innovations were immediately successful; the
dishwasher and microwave languished for decades in the early adopter phase
before they diffused in the mainstream market (Garcia et al., 2007; Ram &
Sheth, 1989). Moore (2002) highlighted the difficulties companies face in
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modifying an initial marketing approach that was successful with the early
adopters so that mainstream customers will also adopt the new product (Moore,
2002; Slater & Mohr, 2006) . However, Athey are typice
minded and will adopt only when they have a clear proof that the idea really
workso (Goffin &b58MiTd adssethel chasn? Maode, (2042).
suggested that companies initally target a single market segment, become the
dominant player in this segment, and use that success as a springboard to
enter adjacent larger segments. In other words, the key is to select strategic
target market segments as a starting point for further expansion (Moore, 2002).
As applied to this thesis, the older-adult market can be regarded as a strategic
market for new concepts to begin. For the author, it creates an entry point into

larger segments.

In Roger s 6 iffusiahasd typically synonymous with its underlying driver
communication (Golder & Tellis, 1998; Rogers, 2003). In this sense, the
diffusion of a product is driven through communication across consumers.
Rogersdé model r e ¢ o emficeus drsconnmu@catingnize metatyve
advantage of innovations over existing products. Ram and Sheth (1989) took a
different perspective and argued that managers need to identify functional and
psychological barriers that impede adoption of innovation. They related
functional barriers to usage, value, and risk barriers. Others scholars (Bagozzi,
2007; Venkatesh, Thong, & Xu, 2012) underlined that some customers are
resistant to innovations particularly when they require changes to habits and
routines. Psychological barriers relate to traditions, norms and image barriers
that impede innovation adoption (Ram & Sheth, 1989). Thus, several
researchers question the basic assumption that product success is driven only
by communication (Goffin & Mitchell, 2010; Golder & Tellies, 1998). This key
assumption of the Rogers model can change over time due to several
influences such as the changing characteristics of the population, technological
advances, or economy (see figure below from Goffin & Mitchell, 2010).
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Technological
Advances
W
Changing The Need for Changing
Business > Innovation Customers
Environment and Needs
M
Intensified
Competition

Figure 7: Drivers of innovation (Goffin & Mitchell, 2010, p. 2)

The product definition in the Rogers model is static because it assumes that the

product itself does not change over time (Golder & Tellies, 1998). However,

there may be several influences within a product category itself which lead to

product modifications over time (see illustration above from Goffin & Mitchell,

2010). Several researchers have departed from Rogersé framework and
proposed alternative strategies (Christensen, 1997; Golder & Tellies, 1998).

One such strategy relatest o 6éaf fordabil itydGoderandn al
Tellis (1998) argued that most consumers know about new products long before
purchasing them, but resist purchasing those products due to high prices. As a
consequence, new products become attractive to the mass market only when

their price drops sufficiently (Golder & Tellies, 1998). Like Christensen (1997),

Golder and Tellies (1998) view affordability as a key driver of new product

growth. Nearly every established company offers new products or technologies

that are so expensive and complicated from the outset that only certain
consumers can afford them, and only consumers with a lot of experience can

use them (Anthony et al., 2008; Christensen, 1997; Christensen & Raynor,

2003; Raynor & Christensen, 2011). In an empirical study about the disk-drive
industry, Christensen (1997) identified that over time market leaders were
displacedby new 6inferiord technologies that
Most of the academic studies revolve aro

improvements because incremental or sustaining improvements are the most
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powerful and important mechanisms for a company (Norman, 2011). Typically,
those improvements require a lower financial investment, are less risky, and fit
the current marketing strategy (Christensen & Raynor, 2003). Christensen
(1997) suggested that a disruptive innovation prospers in low-end segments or
in new markets and invades the mainstream market later. In contrast to Rogers,
Christensen (1997) provided a different kind of market progression of
technological innovations (see black arrow in figure 8 below), broadly defined as
those that introduce a different set of features, performance, and price attributes
relative to existing products and technologies. A disruptive innovation
introduces a competing set of features and performance dimensions relative to
the existing dominant standard using a combination of product attributes that
are not valued by mainstream customers upon initial introduction (Adner, 2002;
Anthony et al.,, 2008; Govindarajan & Kopalle, 2006a). Over time, further
devel opments i mprove the nenthattributes thatl ogy 6s pe
mainstream customers do value, to a level where the new technology begins to

cannibalize the existing technology (Christensen & Raynor, 2003).

| incumbents nearty [ll'\‘.‘.".‘/.‘u win

Entrants nearly always win

TIMG
' LR ¢

Figure 8: Disruptive innovations (source: www.claytonchristensen.com/keyconcepts)

As Figure 8 above (taken from www.claytonchristensen.com/keyconcepts)
illustrates, disruptive innovations initially perform worse than established
products (Anthony et al., 2008; Christensen, 1997, 2013; Raynor & Christensen,
2011). Due to the fast performance improvements of disruptive innovations,
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mar k et share | e adeare sundef @ressuceu dud eonthes fasjy
performance improvements of these disruptive innovations. As a result,

Oi ncumbent & companies intensify their in
(Husig, Hipp, & Dowling, 2005) and unwittingly make disruptive innovations

even more attractive. One i mpl i cati on of @hheicrgidale n s e n
reflection of Roger so di ffusion theory
development and commercialisation of innovations requires different strategy

types to successfully target different market segments (Slater & Mohr, 2006).

The literature review showed that the ageing population is a diverse segment

with different user segments (Peine et al., 2014) and varied socio-economic
backgrounds (Blythe et al., 2005) like the consumption-oriented baby boomers
(Niemela-Nyrhinen, 2007; Pak & Kambil, 2006). Slater and Mohr (2006) linked
Rogersd mar ket adopter segmentation app
technological strategy types. According to the authors, companies that are
successful at satisfying needs in mainstream markets are more likely to develop
sustaining technologies or incremental innovations. Market share leaders

( 61 nc u mbpeally fects) on the early and late majority segments of the

market comprising approximately two-thirds of market demand (Slater & Mohr,

2006). Those companies typically become industry leaders by appealing to a

broad base of customers in the marketplace (early and late majority) and

defend this position by continually meeting their needs (Slater & Mohr, 2006). In

following Christensend s a p p Slater cahd Mohr (2006) underlined that

market leaders are largely unsuccessful at entering niche markets and vice

versa. As a consequence, this focus on mainstream customers (early and late

majority) puts t hem at r i s k-innmfatedbbg indugtry eavaud mer s 0
(Slater & Mohr, 2006, p. 32).

A value network is the context within which a company operates, including its
cost structure and operating processes (Christensen et al., 2008; Christensen &
Raynor, 2003; Raynor & Christensen, 2011). In this network, the company has
established relationships with suppliers and partners in order to respond
profitably to the specific market segment (Christensen et al., 2009; Christensen
& Raynor, 2003). Consequently, the company can successfully commercialise
their product in that specific market segment. If the established company tries to
expand their product to a different market segment, like the ageing customer
segment, then it might be incapable of successfully commercialising its product.
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To Christensen and Raynor (2003) there are two main contexts for disruptive
innovations at the low end or the bottom of a market or in a new, unfamiliar

market field.

Table 4: Comparison of low-end and new market disruptive innovation
(adapted from Hang et al., 2014)

Low-end Establishes its foothold with lower price and ancillary
disruption features among customers at the lower end of the orginal
value network.

Customers for whom the incumbent's offering has excess
functionality and is unaffordable.

New market Starts in a new value network with new performance
disruption measures.

Attracts new customers who had not owned or used the
prior generation of products or services.

The diffusion perspective on disrupte innovation has been further developed by
several other scholars (Anthony et al., 2008; Schmidt & Druehl, 2008). To Yu
and Hang (2010) market disruption is not an event at a given time but occurs as
an outcome of a specific market diffusion process. Typically, disruptive

innovations will enter mainstream market segments from the low end. In this

line of thought dow-end customersés how a hi gherareémmeadi ness o

Gusceptibled fo the performance proposition offered by the innovation (Hisig et
al., 2005; Klenner, Hisig, & Dowling, 2013). Schmidt and Druehl (2008) stated
thatt n The | ow end of a productodés mar ket
with the lowest willingness to pay for the product (they have the lowest demand
for t he prpedommancd attriblites)p p. 850). In contrast, high-end
customers have the highest demand requirements for performance
improvements. As a result, high-end customers are generally the last adopters
of disruptive innovation since they have the highest capacity to absorb
performance improvements of dominant innovations (Schmidt & Druehl, 2008).
Mainstream customers occupy a position between the two extremes of low-end
and high-end customers. As the performance of a mainstream product
increases, it eventually surpasses the (older) customer expectations and
creates a potential business opportunity into which simpler and more

convenient product concepts can enter (Christensen & Raynor, 2003). In case
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of low-end disruption, the initial consumers are price-sensitive consumers.
Thus, lower-priced disruptive innovations are improved over time and overtake

the existing technology. In the context of household appliances this pattern can

be observed in the historic development of the category of vacuum cleaners.

Her e, over time initial | whicH do notrgquieeldust v 06 b
bags, gained market share from traditional 6 b a g gwaaidm cleaner
manufacturers. Table 5 summarizes the different approaches.
Table 5: Three approaches to create new-growth opportunities
(Christensen & Raynor, 2003, p. 51)
Dimension Sustalqlng Low-End Disruption Ngw-Ma_rket
Innovations Disruption
Performance improvement Lower performance in
Targeted in attributes most valued by Perf hat i d ~ % " | ¢
the industrys most erformance that is goo Aitraditional¢
performance of demanding customers enough along the traditional improved performance in
the product or Th naing ; metrics of performance at the new attributes- typically
: ese improvements may | 4 of mainst ket imolici a
service be incremental or ow end of mainstream market. simplicity an
breakthrough in character. convenience.
Targeted The most attractive ) .
cu sto?’n ers or (i.e. profitable) customers in Over-served customers in the I:Sr?;tnse?gcvﬁgﬁgg ﬁg;?'
the mainstream markets low end of the mainstream lacked the monev or skill t)é
mgrkgt who are willing to pay for market. T o Y i
application improved performance. Uy and use the product.
Utilises a new operating or .
Impact on the Improves or maintains profit financial approach or both-a maigsrlrzgar?: rg(t)(ljc?\:v?rusrtice
required margins by exploiting different combination of lower per unit so)I/d and at Snit
. existing processes and cost  gross profit margins and higher . ’
business model structure and making better asset utilisation that can earn in%:gﬁ”i&:ﬁ%gﬂ;ﬂﬁsé?gés
(processes and use of current competitive  attractive returns at the discount - iz dollars per unit sold
cost structure) advantages. prices required to win business willgbe i nificgntl lower
on the low end of the market. 9 Y :
Govindarajan and Kopalle (2006a, 2006b) supported Chri stens

(see Table 5), but suggested making a distinction between high-end and low-
end disruptiveness. To them, low-end disruptions start their lifecycle in lower-
price segments of the market, appealing to price-sensitive customers. High-end
disruptions are typically more radical in their novelty and compete with existing
products or services not on price or cost, but by offering distinctive features
(Govindarajan & Kopalle, 2006a, 2006b). The concept of high-end and low-end
disruptiveness is closely related to the classical diffusion theory of Rogers
(2003), especially in the case of high-involvement products like electrical
household products. Schmidt and Druehl (2008) offered an alternative

terminology and framework that illustrates the direction of diffusion, e.g., starting
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from high-end or low-end market segments, with the type of innovation in terms

of its novelty (see Table 6).

Table 6: Types of innovation (Schmidt & Druehl, 2008, p. 348)

Type of

innovation

Sustaining

Disruptive

New-

market
Disruption

Low-end
Disruption

Types of
diffusion to
which it
maps

High-end
encroachment

Low-end
encroachment

Fringe-market
low-end
encroachment

Detached -
market low-
end
encroachment

Immediate
low-end
encroachment

Description

The new product first encroaches on the high

end of the existing market and then diffuses
downward.

The new product first encroaches on the low
end of the existing market and then diffuses
upward.

Before encroachment begins, the new
product opens up a fringe market (where
customer needs are incrementally different
from those of current low-end customers)

Before encroachment begins, the new
product opens up a detached market (where
customer needs are dramatically different
from those of current low-end customers).

Low-end encroachment begins immediately
upon introduction of the new product.

SE] IS
(author)

Heat pump dryers

Robot vaccum
cleaners

Bagless vaccum
cleaners

Samsung washing
machines

Airbnb

Netflix

The Open
University

Zalando (relative
to traditional shoe
retailers)

Discounter Aldi
(relative to
department stores)

There has been a growing interest in academia in disruptive technologies or

disruptive innovations as illustrated in the table below (disruptive innovation or

disruptive technology in the article title).

Table 7: Number of academic papers

Database Scienc
Search Period
20007 2004

200571 2009 19
2010171 present 35

e Direct | EBSCO Google scholar
1 56 8 52

107 12 213

122 17 427
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Anthony et al. (2006) pointed to a common misconception that a great leap
forward in performance of a technology is synonymous with disruption.
Breakthrough innovations promise significant improvements in performance
compared with existing products. Latzer (2009) drew commonalities to
Schumpeter (1942) who argued that economic growth in a capitalist regime
happens through creative destruction, a process where the old is continuously

being destroyed, and thereby freeing resources for the new. It seems the same

ki nd creafive destructiond which leads to technological discontinuities
happens right now in our homesenabl ed by AThe |IKPM@r net
2014). As such, it appears that in the homes, the digital technologies force
people fito reconfigure the homeb5as | i vVving

A main criticism of Chr i st ieenmatare o0fscasde heor
analyses used to derive the theory (Paap & Katz, 2004; Selhofer et al., 2012;
Sood & Tellis 2010) and the lack of consumer orientation (Adner, 2002; Yu &
Hang, 2010). It seems then, that despite almost two decades of research about
disruptive technologies, the ambiguous interpretations of the case study-based
findings speak more to the methodological challenges than to a relationship
between types of disruptive technologies and their potential application to the
segment of elderly customers. In this study, the author attempts to address
these methodological gaps by designing an observational and interview-based
study that incorporates a direct involvement of older adults in the assessment of

innovation potentials.

Many researchers have commented on the lack of understanding with regard to
the underlying factors that drive the process of market disruption (Danneels,
2004; Sood & Tellis, 2010). Furthermore, the terms disruptive technology and
disruptive innovations are mixed up and used simultaneously (Schmidt &
Druehl, 2008). However, they refer to different areas of interest. Problems with
defining disruptive innovation cause confusion in how disruptiveness is
operationalized (Govindarajan & Kopalle, 2006a, 2006b). According to Linton
(2009), it he greatest pot ent i artling she language ofo f co
i nnovation appears t o (pb780). THe adsult &krdm thiser s p e
research will provide a significant contribution to knowledge to the development
and Steen (2013) linked the application of disruptive innovation (Christensen,

2013; Christensen & Raynor, 2003) to those involved with the development of
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social innovations like BoP projects (Prahalad, 2005). This type of innovation
focuses on offering innovative products and services at relatively low price
points, with relatively cheap production technologies. i A r el ati vely | arge p
of our attention typically goes to serving the top of the pyramid, rather than
serving the basp 26). Basesdf-theePyramid2(BoP)3nnovation
projects aim to design, produce, and market products and services for large and
relatively poor market segments in developing countries (de Boer, Steen, & van
Sandi ck, 2012; Prahal ad, 2005) . As a matter ¢
by many companies that f o camentalommovadidmi gher 6 en
(Prahalad, 2005). The BoP approach is not based on charity, but on creating

fundamentally new business models and encouraging the involvement of local

businesses (Prahal ad, 2005) . According to de
projecspeairal @ in a way that they combine col
and commerci al goals with soci al and | ocal er
(p.-5) . It seems critical for BoP ©projects t o

capabilities, while organizing and managing the project. Innovation that directs
the attention to Creating Capabilites ( Nus s b aum, 2011) focuses on
development and freedom. Nussbaum (2011, p. 33) referred to a list of 10
human life areas in which a minimum threshold level is required including life,
bodily health, bodily integrity, senses / imagination / thought, emotions, practical
reason, affiliation, ot her speci es, pl ay anc
However, to develop mass market innovations for these areas belongs to a still
emerging field (Mulgan, Tucker, Rushnara, & Sanders, 2007; Murray, Caulier-
Grice, & Mulgan, 2010). In contrast to BoP projects, disruptive innovation does

not necessarily follow a social goal.
Existing customer markets versus emerging customer markets

Focussing exclusively on existing customers could cause a company to ignore
potential customers, which could lead to missed market opportunities
(Chesbrough, 2010; Christensen & Raynor, 2003; Danneels, 2004; von Hippel,
2005). In contrast, an orientation purel y t owar ds an emergi ng, oni c
segment with low market volumes, requires an allocation of resources behind
new product opportunities, which might not be a financially viable business
opportunity for many established multinational companies (Chesbrough, 2010).

One very important consequence of the orientation is the type of products a
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company develops. In particular, the distinction between radical and disruptive
innovations seems to be fundamental. A radical innovation is a new product that

is based on a substantially new technology relative to what already exists
(Markides, 2006; Selhofer et al.,, 2012), and is sometimes targeted at the
mainstream market and/or toward an emerging market (Govindarajan, Kopalle,

& Danneel s, 2011) ptivelinmovatians drer iratially targefied ats r u
an emerging mar ket o ( Govl2l), dvhichavpudd make t al
them appropriate for the ageing segment. Govindarajan et al. (2011) delivered

insights into the innovation consequences of these customer orientations by
examining their effects on disruptive innovation and radical innovation. The
authorso6é findings suggest that companies
current customers will not have disruptive innovations, potentially putting them

at risk from such innovations introduced by competitors. In contrast, an
orientation toward emerging customer segments has a positive effect on the
disruptive innovations, but is not related to radical innovations (Govindarajan et

al., 2011).

Table 8: Mainstream and emerging customer orientation

Low High

Low radical innovation ) o )
Low ) o ) Low disruptive innovation
Low disruptive innovation.

: : : - : High radical innovation
High High disruptive innovation. : : o :
High disruptive innovation

In sum, influential scholars (Chesbrough, 2010; Govindarajan et al., 2011)
acknowledged that a mainstream customer orientation requires a combination
with an emerging customer orientation for the pursuit of disruptive innovation.
Therefore, also the organizational implications for established companies

entering an emerging ageing segment need to be addressed in this thesis.
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Disruptive innovation to overcome innovation resistance among older

consumers

A primary driver of innovation is the changing characteristics and requirements

of 6overl ookedb©d new <customer segments. I n

household is playing a greater role because issues such as ageing are coming

to the forefront. Wolfe and Snyder (2003) viewed the segment of older adults as

the finew cust opmh2)Y; maherauoybon(s suggested Ait

market with realistic prospects for significant sales growth in dozens of product
| i ne sp.24)0Thd positive social side effects of disruptive innovations are
stressed by Kohlbacher and Herstatt (2011), who urged more research on this
matter particularly related to older people. More attention is required to address
the informal household sector including individuals, families and networks
(Murray et al., 2010), which has generally been under-recognized as a source
of social innovations. Further, scholars from various disciplines underline that it
is critical to realise that the ageing market is not to be misunderstood as a
homogenous market but rather as a diverse conglomerate of many submarkets
(Herstatt et al., 2011; Joyce & Loe, 2010; Kohlbacher et al., 2014; Wolfe &
Snyder, 2003), which requires a better understanding of the implications for

innovation management and the applied strategies.

On the one hand, people are getting older and the need for care is increasing.
On the other hand, the group of (young) caregivers is decreasing. Therefore,
the use of technical devices in the field of health and social care plays a key
role in the discussion concerning the development of society and age structure
(Kruse et al., 2012; Mollenkopf et al., 2010). Promising as this approach might
be, Christensen et al. (2006) under scor ed t ha n orgapisaton
has come up with a good idea for systemic social change doesn't mean that it
wi || succeed I n i mp | epn®Oh)t whichh reduires tan
assessment of whether the concept has a good chance of creating scalable,
sustainable innovations in social change. The author found only a few articles
on older customers and entrepreneurial opportunity, although this customer
group is rapidly growing and affecting many countries worldwide (Kohlbacher &
Hang, 2011; Kohlbacher & Herstatt, 2011). Considering the importance of this

customer segment that has to be served, it is surprising that there is limited
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research on how companies and entrepreneurs recognize opportunities in the

ageing segment (Kohlbacher et al., 2014; Levsen & Herstatt, 2014).

The starting point in the creation of a business model is the value proposition
(Christensen & Raynor, 2003; Osterwalder & Pigneur, 2011) i a product or
service that can help targeted customers do a job they have been trying to do,
more effectively, conveniently, and affordably (Christensen & Raynor, 2003;
Christensen et al., 2009). Typically managers need to put in place a set of
resources (including people, products, facilities, etc.) required to deliver that
value proposition to the target customers. In repeatedly working toward that
goal, processes merge that form habitual ways of working together that emerge
as employees address recurrent tasks repeatedly. These processes define how
resources are combined to deliver the value proposition which is the most
critical component to define the profit formula which relates to the required
market price, mark-ups, gross and net profit margins (Christensen et al., 2009).
A case-based study about disruptive innovations (based on expert interviews)
conducted by Herstatt et al. (2011) found the need for autonomy-enhancement
to be the overarching theme. The authors related the findings to two separate
aspects of autonomy: the independent use of a product and the aim for specific
autonomy enhancements, e.g., regaining the abilty to walk around
unassistedly. Within a case study framework, Kohlbacher et al. (2014) used
qualitative interviews with entrepreneurs and managers to collect data and

found:

The overarching theme of the selected case studies is the development
of products and services to address and support the specific needs of
older people. Opportunities are created whenever existing solutions in

the respective markets do not sufficiently meet these needs. (p. 6)

However, these case studies focus mainly on gerontechnologies, which are
innovations for older adults designed to compensate for age-related declines
and lack the direct involvement of older adults. This omission is criticized by
sociologist Loe (2015) who pointed out that older adults need to be involved in
design and policymaking in order to value their life experiences and
preferences. Additionally, the case-based studies neglect the context-of-use
and the 6dembodi ment of u sodantswheh it eomésdoh s e e

facilitating domestic practices in later life. It seems to be a major research gap
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that will be discussed further throughout the study. As a matter of fact, the

Avoice of the customero (Goffin, ¥mrnes, van

hear d, it remai ns a <{dsédiresearchsiptiet sélectedn
product categories (e.g., E-bikes) and the identified value proposition is also
relevant from the customer perspective. This is surprising because according to
gerontologists (Joyce & Loe, 2010; Loe, 2014) context of use is crucial when
analysing gerontechnologies. All case-based studies about disruptive innovation
for elderly adults overlook mundane daily activities. This research field is
important (Loe, 2015) because being able to age-in-place means being able to
perform domestic activities despite age-specific constraints, even with the
support of technology (Gal3ner & Conrad, 2010). According to GalRner and
Confrad ( 2010) , i Cer t gromise ttoemaihtainan mdepeadent and
autonomous life of elderly persons within their domestic area even though they
may face certain health barrierso (p. 15). Disruptive innovation is considered by
practitioners and researchers as a
broadening new mar k et s oaraj@dnGo Kopailen #006a, p. 190) and to
disrupt developed markets (Christensen et al., 2008; Howitt et al., 2012).
Disruptive innovations have frequently been discussed to make health care
more cost effective (Christensen et al., 2009; Howitt et al., 2012), especially in
countries with high-cost health systems. To explore the application of disruptive
innovation is appropriate because countries like Germany are facing increasing
costs for healthcare and the long-term consequences of an ageing society
(Kocher & Bruttel, 2013; Kruse et al.2012; Mollenkopf et al., 2010). In that
respect, disruption addresses the more fundamental question: How do we make
elderly care more affordable? Scholars proposed the application of disruptive
innovations to the emerging market of ageing consumers, which offers @olden
opportunitiesd (Kohlbacher et al.,, 2014; Yu & Hang, 2010) for companies.
Although older adults might be the primary beneficiaries of cheaper and simpler
technology, such products might also be attractive for other (low income)
market segments or could be exported to low-income, developing countries,
which requires a global strategy (Govindarajan & Ramamurti, 2011). The
reason for choosing this type of innovation lies in the key aspect and promise

that disruptive innovation addresses. According to Christensen et al. (2009):

AfPol iticians are consumed with how we
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solves the more fundamental question: How do we make health care
afford a b | p.RN) (

In many aspects, this question applies to elder care (Howitt et al., 2012;
Mollenkopf et al., 2010; Yu & Hang, 2010). Although, a breadth of empirical
studies in the context of population ageing exists (Coughlin et al., 2007;
Kohlbacher & Herstatt, 2011; Mathur et al.,, 2005; Wolfe & Snyder, 2003),
insufficient attention has been given to empirical studies on disruptive
innovation and entrepreneurial opportunity in the context of the domestic
domain. This is rather surprising because as early as 1985 Drucker listed
demographic change as one of the seven sources of innovative opportunity.
However, fAinnovations mean change to con
a nor mal response that has to be overc
(Laukkanen et al., 2007, p. 420). Several scholars (Jakobs et al., 2008; Joyce &
Loe, 2010; Loe, 2015; Neven, 2010) clearly indicated that alternative
approaches are required that lead to a critical reflection of t h e Achasi |
newness under standi ngz 2015, pi 19)n Thusadisrugtived ( Go
innovation needs to be considered for an ageing consumer market (Herstatt et
al., 2011; Kohlbacher & Chéron, 2012; Kohlbacher & Hang, 2011) to overcome
barriers of adoption. Despite two decades of research in disruptive innovation,
little attention has been given to considerations of different customer typologies.
This is surprising because disruptive innovations initially offer lower
performance in the key performance attributes compared to mainstream
products (Anthony et al., 2008; Christensen & Raynor, 2003; Herstatt et al.,
2011, Kohlbacher et al.,, 2011) that might be rather unfamiliar to some
customer s. Thus, when it comes to identi
product characteristics (Rogers & Fisk, 2010) or the relative advantage of a
product (Rogers, 2003), the acceptance of disruptive innovations must be
clarified (Adner, 2002). If technological innovation creates an improvement in
performance, which provides a relative advantage versus the existing
technology, then disruptive technologies cannot be put on the same level
(Johnson, Christensen, & Kagermann, 2008; Christensen et al., 2008). As
mentioned by Norman (2011, p.55 ) , Nnfeatures win iftheer s|
consumer realizes they will probably never use most of the features. This
research will explore whether and how disruptive innovations might create value

for the elderly, or certain segments of older adults, and how those offerings
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could shape competition in industries (Govindarajan et al., 2011; Klenner et al.,
2013).

2.4.2 Technology acceptance models

Studies in the field of innovation adoption are based mainly on the behavioural
models like the technology acceptance model (Davis, 1989). The technology
acceptance model (TAM) is widely acknowledged and is still influential for many
works in the field of innovation acceptance. Numerous empirical studies have
confirmed that it is a robust model for explaining acceptance behaviour across
subjects and different kinds of technologies and products (Chen & Chan, 2011;
Jakobs et al., 2008; Mitzner et al.,, 2010). The TAM (Davis, 1989; Dauvis,
Bagozzi, & Warshaw, 1989) builds on two important factors in explaining the
acceptance and usage of a technology: the perceived usefulness and the
perceived ease of use. Perceived usefulness and perceived ease of use predict
usage behaviour directly and indirectly through the mediation of attitude toward
using a technology (Davis, 1989; Davis, Bagozzi, & Warshaw, 1989). The
model (see figure below) suggests that when users are presented with a new
technology, two factors influence their actual behavioural intention to use it.
Davis (1989) defined perceived usefulness as: "the degree to which a person
believes that using a particular system would enhance his or her job
performance” (p. 320). The perceived ease of use was defined as: "the degree
to which a person believes that using a particular system would be free from
effort” (Davis, 1989, p. 320).

Perceived
/ usefulness \ \

Eut | Attitude Behavioural Actual
xterna towards —> | intentionto | —> cuia
variables using use systemuse
\ Perceived /
ease ofuse

Figure 9: Technology acceptance model (Davis, Bagozzi, & Warshaw, 1989, p. 985)
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Although TAM has been available since 1989 it is still in use as a key model to
explore the technology acceptance in some of the articles selected. It has been
tested, refined, and extended exhaustively over recent years (e.g., Jakobs et
al., 2008; Mitzner et al., 2010; Renaud & van Biljon, 2008). Scholars from
various disciplines contributed to the field of technology acceptance by
investigating the influences of perceived usefulness and perceived ease of use
as well as the independent effect of perceived usefulness on the behavioural

intention (Venkatesh et al.,, 2003). Venkat esh et al . (2003)

intention as a predictor of behaviour is critical and has been well-established in

I S and the refer enc dAMdpobsiscthap dciual behaviou( p . 4 2

resul ts from an i ndividual 0s attit
Conversely, previous studies emphasize that habits, routines, and structures in
which daily activities are embedded play a significant role in technology use
(Feldmann & Orlikowski, 2011; Pink, 2004; Ram & Sheth, 1989; Shove et al.,
2012; Warde, 2005). In other words, TAM neglects the factor that consumers
experience usage barriers when an innovation conflicts with existing usage

patterns (Ram & Sheth, 1989). This also questions the underlying assumption,

ude

which suggests: it he i ntention to perform behavic

accuracy from atti tude to perform pbl@¥.arkroughur 0 (

focus group sessions, Mitzner et al. (2010) found that older adults have more
positive than negative attitudes towards the technology they currently use. It
seems thatthr ough &6 do e gteichatiican, obj ect s
individuals became familiar objects once they were introduced into a home
(Peine & Neven, 2011).As Peine and Neven (2011)
complex process where users create a physical space and temporal routines for
a new technology and establish its particular meaning and relevance, which
becomes the background against which the usefulness of a technology is
eval ugtl84). &or &ll the practical purposes, TAM has become out-dated
and less relevant for the current thesis because attempts to change behaviour
rest on a narrow view of social life (Hargreaves, 2011). As TAM neglects the
context of use, the physical burden or the embodiment of consumers (Lai et al.,
2008) is not sufficiently understood. Although the TAM is highly valuable as a
starting point and orientation for this research, it lacks sufficient explanatory

power because it does not address routines, context-of-use, and social
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influences (e.g., traditions and norms) that might lead to adoption barriers
(Chen & Chan, 2011, Ram & Sheth, 1989).

An alternative view is provided by Bolton and Lemon (1999) who developed a
dynamic model (see figure below) of customer usage of services which links

customer 6s prior us aglatiohseantkesubsequest aetvices f act i on

usage. The authors introduced the construct of payment equity to explain how

customersé sati sf act deosagedeveks Vawy averitimen s

Performance:
Goods and Normative
Service comparison of
price

Disconfirmation:
Performance
Normative and Usage
comparisons of
payment

Normative
comparisons of
performance

Overall
satisfaction

Normative
comparisons of

- usage
Normative

usage
expectations

Other payment
equity
covariates

Other overall Other usage

covariates

satisfaction
covariates

Usage

: time t +1
time to time t N

Figure 10: The dynamic model of usage (adapted from Bolton & Lemon, 1999)

Bolton and Lemon (1999) suggested a provider-customer perspective, which
includes a payment plan that can entail an initial payment (e.g., membership
fee) or a monthly service charge, or some combination of both payment forms.
The model proposes that customers make evaluations about payment equity by
comparing their current payment and

expectations (Bolton & Lemon, 1999). In evaluating payment equity, Bolton and

Lemon (1999) proposed t h a't customers make comparisons:

compare their current usage | evels with thei

(Bolton & Lemon, 1999, p. 174). Payment equity plays a dominant role in the
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dynamic model by explaining how usage levels and price influence customer
satisfaction, thereby influencing subsequent usage levels (Bolton & Lemon,
1999). However, the model assumes a homogenous market and neglects
different market segments and income levels. As such, the usage level of
services might vary within the group of older adults due to different financial
constraints. Although the model focuses on actual usage, it was only tested for
Acontinuousl y p(Badtoni&demdn, 5989 pr 17t).eAs the model

was tested only on services it may not work as well on other categories like
consumer durables. This limits the field of application in a significant way
because typically the acquisition of household appliances does not include
continuously provided services including payment plans. As such, it does not
apply t o compani es whi ch mai nl ypasedd ow
business model. In addition, the model of Bolton and Lemon (1999) does not
consider different market segments. Thus, it has limited value for the current
research. As the model is related to services, it might offer valuable insights for
marketing managers concerned with new business concepts such as product
service systems (PSS). iA PSS should be defined as
services, supporting networks, and infrastructure that is designed to be:
competitive, satisfy customer needs and have a lower environmental impact
than traditional mo dypitakly,at is(badedron userspayihd. , p .
for the benefit of using a product without needing to own the product and is
mainly discussed in the literature as a potential means to lower environmental
impacts (Beuren, Ferreira, & Miguel, 2013; Botsman & Rogers, 2010; Mont
2001). However, market strategies, which depart from ownership of appliances

(Belk, 2014; Botsman & Rogers, 2010; Matzler, Veider, & Kathan, 2015; Mont,
2001), could also be considered to overcome the value or risk barrier (Ram &
Sheth, 1989) of older consumers. A product service system could consist of
products, services (e.g., maintenance service, take back service) or
combinations of both (Mont, 2001). The following figure provides an overview of

the main PSS elements (Mont, 2001).
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Product service
system

Products / Revalorisation

Different
concepts of
product use

services / Services at the
combinations / point of sale
substitutions

Maintenance servces (e.Q.,
services take back
senvices)

Use oriented Result oriented

Figure 11: Classification of product service systems (Mont, 2001, p. 5)

Thereisawi despread view in academia that Aconsum
using products without owning themf Beuren et al., 2013, p.229). Therefore, it
is important to examine barriers (Mont, 2001) and potential user segments of

PSS prior to its development and application.

Venkatesh, Morris, Davis, & Davis (2003) reviewed eight models and discussed
their similarities and differences. They developed The Unified Theory of
Acceptance and Use of Technology (UTAT), which explains user intention and
subsequent behaviour through the influence of direct determinants and
medi ating factors. Whereas TAM includes fiatt.
(Venkatesh et al., 2003, p. 447), UTAT omits this as a direct determinant and
introduces a range of constructs directly determining use behaviour namely
performance expectancy, effort expectancy, social influence, and facilitating
conditions. These four direct determinants were derived from a synthesis of
earlier models (Lee, 2014). As an example, performance expectancy relates to
the relative advantage of a product as described in the Theory of Diffusion of
Innovation (Lee, 2014; Rogers, 2003). UTAT contributes to earlier models
because it includes factors (gender, age, experience, and voluntariness) that
mediate the impact of the above mentioned constructs. As the below figure
shows, the behavioural intention to use is influenced by the rather complex

relationship of direct determinants and mediating factors.
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Determining fackors

Perfarmance
expactancy
Effort
expactancy

Social

influence

Facilitating
conditions

| .'.
T
Voluntariness
Gender
of use

Mediating factors

Figure 12: Unified theory of acceptance and use of technology
(adapted from Lee, 2014; Venkatesh et al., 2003)

It should be emphasized that the validation of the model was based on self-

reported perception of technology use in the workplace, and does not apply to a

consumer home setting of older adults. As illustrated in the figure above, i UT AT

and related models hinge on intentionality as a key underlying mechanisms that
drives behaviour o ( WelbR.aHoveweh in ddly life it is,
necessary to consider various psychological and functional barriers (Ram &
Sheth, 1989) that exist between intention and behaviour (Bagozzi, 2007).
Bagozzi (2007) criticized the technology acceptance models because they rest
on an intention-behaviour linkage (like UTAT) that treat usage behaviour as a
terminal goal. As such, they fail to consider that many actions are taken not so
much as ends, but rather as means to more fundamental goals. To Bagozzi
(2007), technology and adoption models neglect goal striving: ii n g o al
intention formation is succeeded by planning (e.g., when, where, and how to act
instrumentally), overcoming obstacles, resisting temptations, monitoring
progress to goal achievement, readjusting actions, maintaining effort and
willpower, and reassessing and even c hangi ng goal sp. 24)nAl
similar process of planning, monitoring, and readjusting applies to many
domains and technologies, like domestic laundry appliances. Here the use of

the washing machines is only a means to the more fundamental goal of having
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clothes to wear and getting dressed.
intention and behaviour and between behaviour and goal attainment are crucial
for the successful adopti on andp. 26)sAn
important element of UTAT is distinguishing between factors determining use
behaviour and factors mediating the impact of these constructs (Bagozzi, 2007,
Renaud & van Biljon, 2008). In contrast to previous studies (Rogers, 2003), the
work by Venkatesh et al. (2003) confirms this thesis in the way that it suggests

that age plays a significant role for technology use because age mediates the

of

effect of all four determinants on behavioural intention to use. However, i Ag e

has received very little attention in the technology acceptance research, yet our
results indicate that it moder ates

(Venkatesh et al., 2003, p. 469). A problem with moderating effects is that little
theoretical insight is offered behind the assumed interaction effects (Bagozzi,
2007). It seems an oversimplificationto assume that the mediating factor @ged
has the same impact among the rather heterogeneous segment of older adults.
In addition, the mediator @gedcannot differentiate people who are different in
physical functions or psychological performance (Chen & Chan, 2011). As such,
different biophysical (e.g. cognitive decline) and psychosocial (e.g., social
isolation) characteristics of older adults need to be considered (Chen & Chan,
2011). Overall, the study by Venkatesh et al. (2003) underlined the need to
further explore innovation resistance among older adults and the diversity of an

ageing segment in particular.

Traditionally, technology adoption models like TAM and UTAT were developed
from a positivistic epistemology (Renaud & van Biljon, 2008) and rooted in the
assumption that consumers evaluation of product attributes results in the
formation of positive or negative attitudes toward an technology, which
determines the decision to adopt a new product (Claudy et al., 2015). The Use
Diffusion model (Shih & Venkatesh, 2004) offers a different perspective,
because it aims to specify the determinants of post-implementation usage. The
model, which was derived from a quantitative study about computer usage, is
more user-oriented as compared to the previous models because the variable
of interest is use or, more specifically, rate of use and variety of use. That factor
makes a highly relevant starting point for exploring opportunities in an elderly
customer segment that is highly diversified regarding technology use. The table
below presents the key differences between the adoption of innovation
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perspective by Rogers (2003) and the use diffusion model proposed by Shih
and Venkatesh (2004). The models share some common constructs:
innovativeness, social communication, complexity, media influence, and relative
advantage. However, these constructs are not identical in their context. There

are also significant criteria that differentiate the models.

Table 9: Comparison of theories (Shih & Venkatesh, 2004, p. 60)

Variable Elements Elements
Model of T):)podfagi)ggf Rcer:fgr?:t unique to common to
interest pop each model both models
Intense users Product
- Specialised experience
Use-Diffusion users Rate of Competition Innovativeness
Model (UD model) Use use and for use .
Shih & Venkatesh Non- variety of - Social
(2004) specialised use Sophistication communication
users of technology .
Complexity
Limited users Satisfaction
Influence of
media
Innovators .
Diffusion of Early adopters  Timing or Observability Relative
Innovation (DOI) = Adoption o rate of Compatibility advantage
Rogers (2003) Late majority  adoption o
) Trialability
Conservatives

In contrast to DOI, the UD model makes explicit the experience with technology

(positive and negative). It includes competition for use (among multiple users),
sophistication of technology, and satisfaction from use. Shih and Venkatesh

(2004) regarded variety of use as a theoretically rich construct for application in

new product development and design. To the authors, the product-use patterns
determine the formation of segments, a fourfold typology of users which is a
constructive way to visualise the market and to emphasize different user
patterns. Aln the UD context, i ntense us
par excel | ence because they score high on b
Venkatesh, 2004, p. 69).

The framework consists of three key components: determinants, use patterns,
and outcomes. Although all the components are integrated into the model, the
usage patterns play a key role in it. Shih and Venkatesh (2004) conceptualized
usage as being comprised of two distinct dimensions: variety of use and rate of

use as dependent variables. According to the authors, the combination of

61



2 LITERATURE REVIEW

variety of use (low/high) and the use rate (low/high) yields a fourfold typology of
use: intense, specialized, non-specialized, and limited, which will be applied to
the current research. To them, intense use describes a situation in which a
product is used to a significant degree intermsofbot h o6vari ety
of features, progr ammes (tme spmnt pen wekk).
Typically, everyday technologies like household appliances (e.g., dishwashers,
vacuum cleaners, washing machines) are used daily or weekly (Friesdorf &
Heine, 2007; Jakobs et al., 2008). With specialized use, the rate of use is high,
but the user does not use the full capabilities of the appliance and uses
programmes routinely (Shih & Venkatesh, 2004). Non-specialized use refers to
a pattern of use in which variety of use is more critical than rate of use (Shih &
Venkatesh, 2004). As an example, it can be expected that some elderly users
prefer washing machines offering special wash programmes, e.g., for outdoor
clothes or sportswear. Finally, limited use refers to a low variety of use and a
low rate of use; in this line of thought, some elderly users might find little, if any,

of useod

O0rat e

worthwhile use applicatonandwill6 downgr aded the product t

role in daily life (Shih & Venkatesh, 2004).

Use-Diffusion (Shih and Venkatesh,2004)

Determinants of UD

Household Social

Context

* Household Outcomes
communication

+ Competition for
limited resources

+ Prior acceptance Perceived
with technalogy in UD patterns impact of
the family technology

Typology

Technological

dimension o | = Non-

» Technalogical 5| 2| Iense | opecialized .
sophistication s Satisfaction

+ Complementary = with
technologies 2 technology

- S| 5 | specialized | Limited

Personal dimension -

+ Useinnovativeness

+ Frustration with high low ]
technghjgy Interest in

Rate of use future

External dimension technology

+ External
communication

« External technology
access

+ Family exposure to
target media Feedback

(not tested)

Figure 13: Use and diffusion framework (Shih & Venkatesh, 2004, p. 60)
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Determinants

Shih and Venkatesh (2004) presented four determinants that may affect the
pattern of use. First, the household social context stresses the importance of
interpersonal communication. When the user can discuss questions with others,
particularly with more knowledgeable users, information can be quickly
exchanged to overcome difficulties in using technology (Kieseler & Lee, 2011,
Rogers, 2003). In contrast, when users are unable to resolve a situation alone,
they may be discouraged and either limit the amount of time spent on
technology or reject it (Shih & Venkatesh, 2004). In addition, people do not
necessarily compete for how to use the technology (variety) but for how much
time to allocate in using the technology (Kieseler & Lee, 2011). Thus,
competition affects rate of use, not variety of use. Second, technological
sophistication is part of the technological dimension that includes the inherent
characteristics of the technology, versatility, and capabilities (Shih & Venkatesh,
2004). Similar to Norman (2011; 2013), the authors underlined that technology
can be sophisticated without being difficult to use. As a general example, most
washing machines are easier to use than they were 30 years ago and offer
more functionality at the same time. According to the authors, the use of any

technology must take into consideration the use of other technology in the

home. It can be expected that compl ement

effectso (Shih &. 62 aminadase shh level dfQuge4dn,related

product category.

A third determinant is the personal dimension or the effect of personal variables
on usage behaviour, which is a research area that has been investigated at
length across various disciplines. To the authors, the determinant use
innovativeness means that consumers are experimental and have an inclination
to try different things. As such, i
useodo (Shi h & Vp 624 dhe diterdture reXi@wlirticated that some
older adults display higher levels of use innovativeness than others (Joyce &
Loe, 2010). A distinction is made by Joyce and Loe (2010) who defined that

nno\

group of older adults as Atechnogenari an
(2014) as Oinnosumer soO Hippedd i (N0 G5 )mi Al laga d

based on their open and active utilization of new technologies. Complicated

technology frustrates users (Norman, 2011; 2013), which often cause reactions
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ranging from aggravation to disappointment (Shih & Venkatesh, 2004). As a
result the product is used less frequently (rate of use) and is put to fewer uses
than originally intended9. 62 Fouithh ext&rnalVenkat es h,
determinants may influence usage behaviours, such as a supportive social
environment (Shih & Venkatesh, 2004). Similarly, use of technologies outside
the home also influences the use of technology at home (as an example: a
laptop which is used during work is also used at home for other purposes). In
addition, they argued that media exposure might stimulate involvement with

technology, which may account for higher levels of use.
UD outcomes

The key assumption of the Use Diffusion model is that different usage patterns
result in different levels of interest in future technology acquisition. An
application of the model to older adults could help to understand different
segment preferences regarding future technologies. Various scholars
(Kohlbacher & Hang, 2011; Yu & Hang 2011) referred to the entrepreneurial
golden opportunity by entering the ageing consumer segment, which is
characterized as a price-sensitive growth market which at the same time
demands adequate product performance (Yu & Hang 2011). Further, the model
suggests that users who exhibit an intense usage pattern are more satisfied
with the technology than users who exhibit limited use (Shih & Venkatesh,
2004). The degree of use also results in the impact of the technology on daily
lives (Shih & Venkatesh, 2004). An intense use of a technology becomes part of
a usero6s | i f ees how the ¢comstimeri operatesoanh ia fdaily basis.
There is empirical support for this model from various disciplines (Joyce & Loe,
2010; Norman, 2011, 2013; Peine et al., 2014; Rogers, 2003; von Hippel, 2005)
when it comes to identifying determinants and use patterns. However, for the
purpose of the current study, several shortcomings need to be addressed.
Applied to household technology use it seems intuitive that the outcome needs
to be related to the successful accomplishment of domestic practices. The
assumption that underpins this model is that the consumer market consists of a
6soeconomicd homogenous popul ation of user s.
adults can afford a product equally well (Blythe et al., 2005). This aspect
emphasize the important role that disruptive innovation can play, which favours

more affordable products with less functional complexity.
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The model suggestst hat a persondés ability to
in higher satisfaction (Shih & Venkatesh, 2004). As such, the model does not
take into account age-related factors or psychological determinants like
technical self-efficacy (Chen & Chan, 2011; Flandorfer, 2012), life changing

us e

events (Mathur et al ., 204 al)2008)afdamedtihe 06e

practices. To accomplish a high level of satisfaction with technology use
requires a fAdiligent <clarificationo

the special characteristics as pointed out by Levsen and Herstatt (2014):

Age-associated effects on the human body may appear at different ages
and reach different degrees of severity; singular events may contrast with
more steady effects, and dissimilar combinations of age-associated
effects may impinge upon different individuals ... Therefore, any line of
reasoning based on individual cases of elderly human beings is greatly

impeded. (p. 6)

It is obvious, that managers need to be aware that the group of older adults is a
highly diversified market with different capabilities and interest in future
technologies. To sum up, the UD model is highly valuable because of its focus
on different user typologies which helps to identify different interests and

preferences in future technologies by older adults.

2.4.3 Technology acceptance among older adults

Innovations and technologies developed particularly for the needs of older
adults are referred to as gerontechnologies (Fozard & Wahl, 2012; Joyce & Loe,
2010). This field is a relatively new research area that mainly represents the
interface between ageing and technology (Joyce & Loe, 2010). McCreadie and

Tinker (2005) proposed a model (see figure below) that suggested that older

A

(Her

adultsd need for technological assistanc

housing factors.
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User characteristics Housing type

C Felt need for assistance )

Own view of capabilities Goals and environment

Access and availability

|¢

Access to technology Affordability, social context

Technological characteristics

Quality, reliability Simplicity, safety, security

Acceptability of assistive technology

I(

Figure 14: Acceptability of assistive technology
(adapted from Lee, 2014; McCreadie & Tinker, 2005)

Based on in-depth interviews, the authors discovered that the acceptability of

technology is determined by various technological characteristics, like reliability,

simplicity, and affordability (Lee, 2014). The latter, affordability, seems to be a

major innovation barrier and contradicts many high-tech strategies (Balasch et
al., 2014; Ehrenhard et al., 2014; van Hoof et al., 2011), which aim to support

ageing-in-place.

When it comes to understanding the influence of psychology on technology, this

thesis owes a conceptual debt to work conducted by Fisk, Rogers, Charness,

Czaja, and Sharit (2009) f r om @A The Center for Research

an

Ageing and Technol ogy E rRogen aenskn @00 ( CREATE) .

statedt hat

understanding what people need, to identifying their preferences for design

characteristics, and to defining their capabilities and limitations that will

nfluence technop 1. Jle adaptad enodelqsed figunesbelow|

original: Fisk et al., 2009), which was influenced by work of Lawton (1985),

Aipsychol ogy has much t o -offorher
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2 LITERATURE REVIEW

describes the possible determinants that influence the use of technology and
embraces the characteristics of users, tasks and technological systems, and
illustrates the interaction between those determinants (Lee, 2014). Further, the
model incorporates the social and physical environment, which includes family
and friends, healthcare providers, public policy, and other collaborators as

important determinants that affect technology use (Lee, 2014).

Social and environmental characteristics:
Family, friends, co-workers

Healthcare providers

SUpervisors, managers

Community

Public policy

Urban vs.rural

Type of residence

Collaborators (human, machine)

/ | User characteristics: \
N | age, education, health,
A\ _ self-efficacy, ethnicity,
é(p (LlSel";:J:)i:HﬂBS
‘0\‘ X cognitive, mator, knowledge, skills, health
@QQQ S perceptual, literacy, feeling well
physical)
D22
O N
SRR
)

Technological
system Task
(technological (task demands:
demands: sensory, sensory, motor,
perceptual cognitive, physical)
cognitive, physical)
/

Task characteristics:

Technological characteristics:

hardware interaction, software
interface, instructional support,
stage of development, level of

complexity, familiarity,
coordination of needs,
degree of collaboration,

autonomy, degree of system }Nog_schedule, work
intelligence ocation

Figure 15: The CREATE model (adapted from Lee, 2014; Fisk et al., 2009)

In contrast to the previous models, the CREATE model considers self-efficacy
as a user characteristic. Bandura (1997), a psychologist, defined self-efficacy as
one's belief in one's ability to succeed in specific situations. According to him,
one's sense of self-efficacy can play a major role in how one approaches goals,
tasks, and challenges. The construct was used in innovation studies and
intended to describe general feelings toward the ability to adopt an innovation
(Bagozzi & Lee, 1999). An extension of this concept is technical self-efficacy,
t he
sophisticated new task (Chen & Chan, 2011). It can be assumed that some

which is bel i ef i n oneods
older people express ambivalent feelings of acceptance and of detachment
from technology (Chen & Chan, 2011). Often they are not sure how to benefit
from technology because they consider themselves not competent enough

(Chen & Chan, 2011; Czaja et al., 2006; Higgins & Glasgow, 2012; Mitzner et

ability
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al., 2010). In the literature (e.g., Chen & Chan, 2011; Mitzner et al., 2010), this
construct typically refers to specific types of technology like computer self-
efficacy or Internet self-efficacy. For this study, the author follows the definition

of Bagozzi and Lee (1999) who defined self-e f f i cacy fias t he

conf i

tha t he or she can do wha't it fd. 22k)e s t o

Furthermore, Rogers and Fisk (2010) underscored the high relevance of
gathering user needs because fif technologies are to be successful in
supporting memory needs of older adults, the technology must be designed with
such speci fi c pmMpglasdushrdasoning,iitsegmns that needs exist
prior to the development of the new technology (Peine & Neven, 2011).
However, it is frequently true that a newly available technology creates
demands and needs (Norman, 2010). It appears that such general overreliance
on user needs in academia has led to limited insights into technology adoption.
More recent studies see older consumers as active collaborators and co-
creators of new technologies (Flandorfer, 2012; Joyce & Loe, 2010; Loe, 2015;
Peine & Neven, 2011). Those authors claimed that researchers have to seek
encounters with older users and encourage their creative inputs in the
development process. Thus, by involving elderly users in the research and
design stage, their expressed needs are seen as inputs to specify the new
technology (Peine & Neven, 2011). Wilkinson, Langdon, & Clarkson (2011)
provided a cycle of design oversight (see below) influencing the uptake and

engagement of technology by older people.

'\ Older people
Inappropriately\—— f--;// reluctant to
designed ’ engage with
products and modern
services products and
services
~\

Designers falil .
to recognize Older people's

older people's views not

needs sought

Figure 16: Design cycle (Wilkinson et al., 2011)
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The o6accelerating diffusion of proven

developed by Wang, Redington, Steinmetz, and Lindeman (2011) provides a
refinement to earlier models because it considers the context of use and
integrates stakeholder perspectives (e.g., collaborators, caregivers, family
members). The model describes various diffusion strategies related to
technology diffusion and adoption in relation to these elements (Lee, 2014). The
seven strategies that influence the adoption of health technology at home are:
user friendliness, technology value, business model, promotion of technology,
partnerships, technology champions, and user coaching. Those strategies help

to facilitate the diffusion of health technologies used at home.

Diffusion strategies

Design user-
friendly, relevant
technology

Establish
technology value

Create business
model

Improved
health
outcomes

Promole Older adults

technology

Collaborators
Form partnerships

|dentify
technology
champions

Figure 17: The ADOPT model (adapted from Lee, 2014; Wang et al., 2011)

The ADOPT model is one of the few technology acceptance models that
considers marketing and business-related aspects, which is also the intention of
the current thesis. Although, the ADOPT model provides an understanding of
possible strategies to overcome acceptance barriers, it lacks an empirical
foundation of primary data and a guideline for innovation and product
management of how to develop a product.
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Previous studies in this field discussed product categories such as walking
frames and stair lifts (Levsen & Herstatt, 2014), social robots (Neven, 2014),
and age-friendly mobile phones (Kohlbacher & Hang, 2011). The market
potential of these various products categories has been explored using the
disruptive innovation framework (Herstatt et al., 2011; Kohlbacher & Hang,
2011) with the aim to provide more affordable, easier to use products that
enhance the autonomy or independence of older adults (Herstatt et al., 2011),
which should lead to a triple-win situation for older adults, policymakers, and
companies (Neven, 2010; 2011; Peine et al., 2015). However, the triple-win
situation is disappointing (Kohlbacher & Hang, 2011; Peine et al.,, 2015;
Sixsmith & Gutman, 2013). Part of the problem seems to come from the
methodological shortcomings of case-based studies. The table below from
Fozard and Wahl (2012) shows product examples in the field of
gerontechnology, the four goals of technology (enhancement and satisfaction,
prevention and engagement, compensation and assistance, and care support

and organization) and the relevant life domains in which they are used.
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Table 10: Goal of technology (Fozard & Wahl, 2012, p. 11)

Goal of Technology

Enhancement Prevention Compensation Care Support &
Satisfaction Engagement Assistance Organization
Time Period 1990s 2010+ 1990s 2010+ 1990s 2010+ 1990s 2010+
Health & Self- Custom Home- Health Active Medication | Assistive -
Self-care . o . Telemedicine
esteem Software trainer monitoring alarms reminder gadgets
Housing & Daily Remote Interactive Th Smart No barrier Cleaning Remote Electronic
c e ermostat o
— Living control control ventilation | movement robots controls keys
©
S . . . .
o o Time- Navigation Handrails Automatic Rollator Smart Powered . .
) BRI & TS Ear tables tools Sturdy grip Controls walker walker lifting Video links
2
3 Communication & | Ticketfax | Multimedia Noise Automatic L Cochlear TS
) i ; Hearing aid : Vision aids | Text to speech
Governance machines | connections control messaging implants
Wik @ LalEe Miniature Digital ngety . Work chuged Virtual pets | Computer Interactive
camera cameras Equipment simulation lighting robots games games
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Life domain: Housing and daily living

For this thesis, the domain housing and daily living is of primary relevance
because the domestication of new technologies and context of use is often a
neglected area in research (Demiris et al., 2004; Herstatt et al., 2011;
Kohlbacher et al., 2014; Mitzner et al., 2010). This lacuna in research is rather
surprising because it can be assumed that overcoming well-structured routines
is a major barrier for implementation of new technologies (Bagozzi, 2007;
Norman, 1999). Unfortunately, only a few studies have focused specifically on
the context of technology use for older persons (Bailey & Sheehan, 2009;
Jakobs et al., 2008; Loe, 2015) . From the aut hioordesto
overcome the resistance of technology domestication, it is required to
understand the diversity of the living realities of the segment in more detail. It is
consistent with and contributes to the influential work of Rogers and Fisk
(2010), who found that the environment influences technology use. For this
study, there is a general approach of studying independent living in a more
defined area, the home. According to Oswald and Wahl (2005):

The home acquires new meaning in old age because it serves to
compensate for the reduced functional capacity of the ageing individual,
especially in very old age. To maintain autonomy and to avoid
institutionalisation, either environmental changes or behavioural

adaptations must generally occur. (p. 7)

Consequently, given that older people spend the majority of their time at home,
it relates to the role household technology might play to facilitate independent
living. Ageing-in-place describes the concept of the elderly continuing to reside
in the family home. It represents the dominant single generational housing
situation in the third age and well into the fourth age (Simpson, 2013; United
Nations, 2013). Rowles and Ravdal (2002) related the importance of ageing-in-
pl ace to the fAsocietal recogni tion

place, and to the presumed need for the familiar, as adaptive features of
agei p.§®. Td the authors, ageing-in-pl ace was defined
home even when age-or health-related changes make it difficult to care for
oneself. Against this background, it becomes clearer why elderly prefer to stay
with the familiar arrangements which makes behaviour change through new

technologies harder.
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2 LITERATURE REVIEW

Miller (2010) identified the home as a key area for research because what really
matters to people usually happens in privacy. Although a number of disciplines
have contributed to the understanding of the meaning of home (Massey, 2005;
Miller, 2010; Pink, 2004, 2012; Shove et al.,, 2012), it has been mainly
discussed in the area of environmental psychology and environmental
gerontology (Oswald & Wabhl, 2005). Surprisingly, it appears that innovation and
technol ogy studies have given too |

The goal of household technology

To be able to organise everyday life (Mollenkopf et al., 2010) requires using

everyday technologies such as domestic appliances (Higgins & Glasgow, 2012;

ttl e

Jakobs et al ., 2 O-i@lénce deperds on 2hBirlcappcity taiuSee | f

domestic appliancessuch as washing machines ¢é0
p. 333) and relates to domestic practices and practice theory, which offers a
general orientation towards what people do (Nicolini, 2013; Warde, 2005). In
this view, laundry practices involve more than simply washing and drying
clothes (Shove et al.,, 2012). Those practices are part of people's everyday
routines and depend on various influences external to the practice of doing
laundry itself (Constanza et al., 2014). Edwards and Grinter (2001) argued that
there are broad social implications of domestic technologies. An orientation is
provided by Kaufmann (1998); he used the term injunctions to describe
personal senses of obligation, senses of when washing simply has to be done.
This sense of obligation seems to be a powerful force in structuring routine and
practice and questions the liberal view of independent living and free choice.
However, contemporary conventions which constrain behaviour and technology
use are not always so readily identifiable. Some historical studies challenged
the belief that technologies are labour saving devices (Cowan, 1983; Shehan &
Moras, 2006). In line with Kaufmann (1998), Edwards and Grinter (2001)

indicated the influence of conventions in doing the laundry and using the

( Hi

washi ng machi ne: AOver ti me, these devi ce

about what things woul d be mu264)eAnissueociv

primary importance in understanding technology use by older adults is to

recogni ze that ditdensi ay®d@sandmaecsaease

label that many will try to avoid (Day & Hitchings, 2011; Twigg, 2014). Doing the

| aundry relates to fashion and dressi
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ties unstained, buttons firmly sewn on, hemlines st r ai ght , S0

t hat 0

functionality is unequi po389%l 0 (Day & Hitching

During the formative period (van de Goor & Becker, 2000; Sackmann &
Weymann, 1994), which is estimated to be between 10 and 25 years old,
people acquire values, norms, attitudes, behaviours, and skills. Those attributes
usually stay with an individual for a long time and influence future behaviour;
however, they might be changed or reinforced later in life by societal change
(van de Goor & Becker, 2000). People who used or experienced certain
technologies during their formative period may also exhibit similar usage
behaviour in later years (Sackmann & Weymann, 1994). Sackmann and
Weymann (1994) recognized t hi s group of peopl e

and the authors proposed that different technology generations behave
differently with technology, displaying a generation effect due to the way they
learned to interact with and used technology during their formative period. Thus,

they provide a split of four technological generations:

1 Early technological generation: born before 1939

1 Generation of household revolution: born 1939 i 1948

1 Society of increasing technology in the household: born 1949 -1963

1 Computer generation born 1964-1978

For this study, two technological generations are relevant.: the early
technological generation and the generation of household revolution (Sackman
& Weymann, 1994). Persons who belong to the early technological generation
experienced the Second World War and desolate living circumstances. The
household context was rather minimalist in relation to technological support and
most of the household tasks were labour intensive. The diffusion of electrical
power as well as the radio can be seen as important technological
developments in the formative period. This generation was characterized by the
traditional role of the women as responsible for doing the housework (Cowan,
1983). The generation of the household revolution experienced its formative
period after the war; household appliances like vacuum cleaners and washing

machines were introduced making household tasks much easier to accomplish.

In summary, while studies in the realm of gerontechnologies focus on specific

assistive technologies to support older adults in their daily lives, this thesis
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explores everyday technologies (Jakobs et al., 2008; Loe, 2015) as instruments
to facilitate ageing-in-place, and in that respect broadens the scope of
gerontechnologies (Loe, 2015). The following table (adapted from Claudy et al.,
2015) illustrates some of the adoption and resistance factors discussed.

Table 11: Innovation adoption and resistance factors (adapted from Claudy et al., 2015)

Innovation requires

erlcr:ar;\(/)ggt;osnt)l;n changes in workflows and
P better 9 routines (Laukkanen et al.,
2007)
Innovation is

I nnovati onsé
to-price ratio is evaluated in
relation to its substitutes
(Laukkanen et al., 2007)

perceived as
consistent with
existing values,
past experiences,

life-styles
e R Risks which consumers
Ir;r:g;?\lt‘le%n ;2 encounter or perceive in
P relativel innovations (Laukkanen et
difficult t)c,) al., 2007) e.g., related to

financial, functional and

WEERET] e L social consequences

Innovation forces
consumers to accept
changes in family and

social values (Laukkanen
et al., 2007)

Innovation may be
experimented with
on a limited basis

Innovation is perceived as
having an unfavourable
image (e.g., perceived
quality), e.g., from their

origin (Laukkanen et al.,
2007)

The result of an
innovation is visible
to others

When individuals
experience certain life
events, they experience
stress (Mathur et al., 2005).
Certain events (e.g.,
widowhood) can cause
changes in usage and
consumption habits
(Mathur et al., 2005)

Using a system
would enhance
job performance

Using a particular
system would
be free from effort

One's belief in one's ability
to succeed with a
technological task.

The innovation
helps customers to
accomplish more
effectively and
conveniently what
they are trying to do

Marketing strategies to
reach the early adopters do
not meet the demands of
the mainstream markets.
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2.4.4 Theories and models of social practice

Sociologists of technology argued that an application of concepts given by

theories of practices could offer an alternative understanding of technology

adoption (Dourish, 2006; Feldmann & Orlikowski, 2011), behaviour change

(Hargreaves, 2011), and consumption patterns (Halkier, Katz-Gerro, & Martens,

2011; Shove et al., 2012; Warde, 2005). Compared to the previously discussed

theories, it provides a new way of thinking about behaviour as practice

(Spotswood, Chatterton, Tapp, & Williams, 2015). A main difference between

theories of practice and technology acceptance models can be found by
analysing the theoriesdé different objects of
For instance, Bagoz zi (2007) Mmisconcewvede largely @sT A
framewor k for explaining deci si p847)maki ng by
Scholars in the field of sociology (Hargreaves, 2011; Shove et al., 2012;

Spotswood et al., 2015; Warde, 2005) have largely rejected purely invidualistic,
@ttituded dr i v eapprodanesibacausentheynmredlectmig ac i t and
unconscious forms of knowledge apd2.experienc:¢
To Halkier etal. (2011),A Pr act i ce theories are a set of <cu
accounts that focus on the conditions surrounding the practical carrying out of

soci al(p.3) Diffusian and technology acceptance models evaluate the

innovation adoption on product attributes (Christensen & Raynor 2003;

Heidenreich & Spieth, 2013; Ram & Sheth, 1989; Rogers, 2003; Venkatesh et

al., 2003). In practice-oriented theoreticala ppr oac he s, Aconsumption o
items are appropriated in the course of engaging in particular practiceso Wérde,

2005, p. 131). While diffusion and technology acceptance models focus on the

individual and product attributes, this perspective provides an orientation toward

the bodily doings and sayings (Nicolini, 2013; Schatzki et al., 2001). It shifts the

unit of analysis to practices, what people do, rather than the individual. The

concepts of di srupti ve i nnovation and practice t he
common: the concern is the job to be done (Anthony et al., 2008; Christensen et

al., 2009; Raynor & Christensen, 2011); or from a social practice theory view,

the practice (Reckwitz, 2002; Schatzki et al., 2001; Shove & Pantzar, 2005;

Shove et al., 2012; Warde, 2005) is the focal point of interest. While this might

look like a fruitful integration, some social theory scholars (Reckwitz, 2002;

Shove, 2009) would argue that these contrasting paradigms are incompatible.
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In such thinking, mergers of social theories of practice and social theories of
behaviour are doomed to failure (Shove, 2009) because social theories of
practice are not behavioural (Shove, 2009). To explore the domestic practices
of older adults, it is necessary to be aware that practices represent a particular

way of understanding social life. To Reckwitz (2002):

A O6pract i c e oroutiniPed sypetof dehavioursvhich consists of
several elements, interconnected to one another: forms of bodily
activities, forms of ment al activitie
knowledge in the form of understanding, know-how, states of emotion

and motivational knowledge. (p. 249)

In the current study, the author follows a less strict interpretation and treats the

concept of practice as helping to focus the attention on the accomplishment of

t he O dSociologists @f technology made clear that the domains of both
technology and everyday practices are mutually constitutive (Dourish, 2006).

Doing the laundry has been defined as the focal practice for this study because

it is already established in sociological work as an analytical tool (Kaufmann,

1998; Pink, 2012; Shove et al., 2012). The sociologist Kaufmann (1998)
examined the relationships of coupl es us
narratives. Other scholars (Gram-Hanssen, 2011; Shove, 2003) studied energy
consumption or explored the isensory home 0Thi$ feseardh will 2 01 2
build on and contribute to these works. This study shows that talking about

doing the laundry and the washing machine is especially significant because

those practices have a 6 Tr oj an hor s e 0 vel 2008eto iddntifyl i t vy
innovation barriers from which to suggest strategies to overcome those barriers.

In other words, through understanding the discourses and rationales of

laundering, the research aims to support ageing-in-place.

Sociologists of technology have focused especially on how technological
innovations affect social transitions (Pink, 2012; Shove et al., 2007; Spotswood
et al., 2015; Verganti, 2009). As an example, the improvements in the washing
machine and the advertising efforts by the detergent industry have changed the
perception of what cleanliness means to those who do the laundry (Pink, 2012;
Shove, 2003). Further attention has been given to the constraining effects of
existing sociotechnical systems on the adoption of innovation (Shove, 2003).

The figure below describes the complex interplay between products, practices,

1
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and technologies. It illustrates the means and modes of their adoption, and the
routines, obligations, and senses of normality that emerge as a result (Shove,
2003).

Modes of integration AR i
Systems of systems | Injunctions, and'
Everyday milling of meaning and practice '. concepts of service

cleanliness, comfort,

I

Constitutive products,
standardized technologies,
rationales and practices

Figure 18: Modes of integration (Shove, 2003, p. 409)

The large arrow makes reference to two types of integration: that which people

do as they follow everyday task and that which is created or designed in

sociotechnical systems of laundering (Shove, 2003). The model raises further

guestions about how standardized technologies are incorporated into practices

and into already existing sociotechnical systems (Shove, 2003). The model

provides an understanding of the concept that standardized, technical objects

define the framework of user action (Akrich, 1992) and restrict users in

technology use. However, it does not relate technology to the capabilities of

older adults. Shove et al. (2007) provided a model that emphasizes the

relationship between the having of things and the doing of practices. In the

mo d e | bel ow the O0A0 means that a fAcurrent p
materials (kitchens, washing machines, etc.) and by prior modes of doing, forms

of know-h o w, traditions, skill s etidghisisthBd6 r eprese
conjunction of future materials and future mc
p. 36). This dynamic model provides three routes by which persons might move

from O0AG to O0BO:

78



2 LITERATURE REVIEW

Past . Present . Future

Image of Having

Having New Materials )
(present (future :7
practice) practice)
Doing New Ways
of Doing

Image of Doing

Figure 19: The dynamic model of having and doing (Shove et al., 2007, p. 14)

According to the authors,rout e one shows the path in \
realising the future image of doing demands the acquisition of new materials. To

them,in route two O6A6 and O6B6 are pretty
describes the path in which achieving 0B
more materials (appliances, kitchens etc.) but involves making different use of

what already exists, or doing things differently (Shove et al., 2007). As
visualized in the model, modifications in daily practices and consumption are
embedded in the past, present and future. As such, a ki nd of Apr o
equil i briumdo ( Sipddalgarises in different wagsQtbrgugh an

adoption of the having (e.g., things, objects, stuff) or the adoption of the doing,

or because both are in any case stable (Shove et al.,, 2007). Like current
practices (6A06), f alsowsmaped poth by the past and fyo B 6 )
expectations of the future (Shove et al., 2007). In emphasizing the relation

between having and doing, the model suggests that consumption is organized

in terms of past, present,and future practice. nAt | eas
acquired, discarded and redesigned with reference to culturally and temporally

specific expectations of doing and of havingi not of having al oneo
2007, p. 37). As such, as a guideline for innovation and product management,

the dynamic model is valuable for understanding that older people buy things
because they Oneedd them to accomplish v
2007). Suopaj @rvi (2014) S U p p dutureeexpectatiormsy e 6 s

matter. To the author, the proximity of death means that some older adults do
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not want to purchase expensive appliances (Suopajarvi, 2014). However, the

model does not consider that consumption and usage patterns are dynamic

rather than static (Shih, Venkatesh, Chen, & Kruse, 2013). It can be assumed

that certain life events lead to role transitions (e. g., widowhood) and require

adjustment of life-styles and usage patterns (Mathur et al., 2005). In addition,

the model does not relate technology to the capabilities of older adults. As such,

it neglects the physical burden or the embodiment of consumers (Lai et al.,

2008). Agai nst t his background, llenget and am ol ogy of f
opportunity in providing support and in enhan
(Chen & Chan, 2011, p. 9). Giving consideration to capabilities is a fundamental

concern because fAdesigning appliances to ext
opportunities to prolong functional i ndepende
p. 333). For a more detailed analysis of a practice, the view that practices can

be deconstructed into nsever al el ement s, i n
(Reckwitz, 2002, p. 249) seems to be more helpful. As such, the author has to

make explicit t he i nterrelation of skill s,
fundamental thing here is that it is the integration of the elements of practice

which (for a ti me) S us teaal.h200&, p.di48y &ith or der o (
ageing, age-related declines occur over the lifespan, which makes links weaker

and might even break them at a certain point in a lifetime. A poor health

situation might break or disrupt links to performing a domestic task. This

necessitates research into developing technology to sustain domestic practices

during cognitive and physical decline (Higgir
new appliance technologies that compensate for declining abilities may be a

means of self-sufficiency , thereby del aying admi ttance t
(Higgins & Glasgow, 2012, p. 333). For innovation management, this research

suggests that managers and da&rsogmessée HEBRBradwn o
& Wyatt, 2010, p.32) in daily practices and understand t he d&éecosystemb
things, which requires consideration of the entire complex of interrelated

elements (including competence, meaning) of which practices are made

(Shove, 2003). The figure below shows the arrangements of elements required

for doing the laundry, each of which are driven by their own dynamic (Shove,

2003). However, only when those elements are brought together do they

constitute the system of doing the laundry as a whole or as Shove (2003)

termed it Gervice.6
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What is there
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chemicals are l\) expertise? Who
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Figure 20: Wash cycle (adapted from Shove, 2003)

Shove (2003) related skills and technology to an assembly of cogs. Together
they constitute the system as a whole in which certain cogs or components act
as conduits for change (Shove, 2003). As Figure21i ndi cat es, Asome
l' i kely to be mor e (Blowe 20@G8npt405). Asaan examiple,e r s 0
the reliance on the domestic washing machine is, for instance, now so great
that anything to emerge from that appliance is by definition, clean (Shove,
2003). The framework (Figure 21) highlights the context of use, the physical
burden or the embodiment of consumers (Lai et al., 2008), which is particularly
i mportant for studying ol der adultsd wus

embedded in domestic practices.
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Stocks of clothing

WWashing machine
design

Rationales

m

Skills and expertise

Figure 21: Cogs in a system of systems (Shove, 2003, p. 405)

Sociologists observed that 6el ementsé of
2002; Schatzki, 2001; Shove, 2003). They are defined and constituted in
relation to each other and are constantly changed (Shove, 2003). Reckwitz
(2002) suggested that social practices depend on the active integration of
elements. In The Dynamics of Social Practice, sociologists (Shove et al., 2012)
focussed on just three key elements: materials, meanings, and competences
(see figure below). According to the authors, where a practice is regularly

reproduced, these three constitutive elements are regularly combined.

Matenals

{e .g. things,
technologies,
tangible physical
entities)

Meanings Competences

(e.g. symbolic (e.g. skill, know-how
meanings, ideas, and technique)
and aspirations)

Figure 22: Three-element framework of social practices (Shove et al., 2012, p. 14)
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This three-element framework has been applied in several studies related to
consumption and design (Halkier et al., 2011; Hargreaves, 2011; Kuijer & De
Jong, 2011). To direct innovation and product management to these three
elements provides a more holistic approach for product managers and
desi gner s \oald rmakessensefita suggest that designers are involved
in shaping not just material elements, which have no role in isolation, but the
entire complex of elements (including competence, meaning) of which practices
are madeo ( Shd@)virqther2vlrdsdpractipes consist of interrelated
elements that can be influenced by managers and designers, for the better or

for the worse.

In this thesis, the authoradapt s Shove et al . d6s (2012) h
practices as three interrelated elements containing images (meanings), skills

(competences), and objects (stuff, materials, technologies).

1 Images (or meanings) are elements that give meaning to the practice or
the reasons for doing (Shove, 2003; Shove & Pantzar; 2005; Shove et
al., 2012). They are socially shared within a group like the elderly and
often implicit. This element has a particular role in this thesis because the
authors sees the accomplishment of a practice as a prerequisite for
independent living. Doing domestic chores offers continuity over the
course of a day and a life. The ability to organise everyday life
(Mollenkopf et al., 2010) requires using everyday technologies such as
domestic appliances (Higgins & Glasgow, 2012; Jakobs et al., 2008; Loe,
2015), which relates to objects.

1 Objects (or materials) represent the group of material elements, things,
and human bodies (Shove, 2003; Shove & Pantzar, 2005; Shove et al.,
2012). In this thesis, the term objects is preferred to emphasize that
Amundane everyday devimgsfiaeleds mpfor a at
(Loe, 2015, p. 5). This is related to what Shove et al. (2012) defined as
competences or skills. Not to be capable to do the laundry can have
unpleasant effects, as doing the laundry is related to getting dressed.
However, depending on others to do the laundry can be very humiliating.

1 Skills (or competences) are learned bodily and mental routines, know-
how, and levels of competence (Shove, 2003; Shove & Pantzar, 2005;

Shove et al., 2012). Rapidly developing technological functionalities and
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the competences of older persons might result in a gap. This is termed
Aindi vidual |l ago by gerontologists (Lawton
firechnological change may outpace the capacities of older persons, thus
leading to over-d e ma n d iae & Newen, 2011, p. 129), which supports
the application of disruptive innovations as an alternative innovation

strategy.

As such,usi ng t he S-bBlemerdg rasnework fostees interdisciplinary
thinking (Spotswood et al., 2015) in product and innovation management
because products in isolation do not have a value (Shove & Pantzar, 2005).
| ndi vidual s are fAthe c¢r osp256)pfaprangendf so ( Rec kw
practices, which are linked with one another. Past studies have recognized how
closely related doing the laundry is to dressing (Kaufmann, 1998; Pink, 2004;

Shove et al ., 2012) . AAny change 1in the 1|in
practice is Ilikely to affect pt3d®.enthist her 6 ( Spc
research,theaut hor wi | | a d &lpment Bamework ansl use i ase e

an assembly of cogs that constitute the system of doing the laundry as a whole
(Shove, 2003; Shove et al., 2012). The author highlightsthee | e ment &éi maged t o
underline that doing the laundry is related to the practice of dressing and a
prerequisite for independent living. Therefore, the three-element framework is
integrated in the initial research model and used throughout the research to

capture the arrangement of elements.

The prior review offers a critical evaluation of separate theories and models
from different disciplines. The evaluation tables on the following pages provide

a synopsis of the theories and models with their strengths and weaknesses.
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Table 12: Review of relevant theories, models, and frameworks

Theory/model/
framework

Use-Diffusion
model (UD)

(Shih & Venkatesh,
2004)

Technology
acceptance model
(TAM)

(Davis, 1989; Davis
et al., 1989)

Description

The model focuses on post-
adoption (technology is already in
use) and combines  two
constructs, variety of use and
rate of use, to yield four user
segments. Use patterns occupy a
special place in the model. The
key assumption of this model is
that different user segments have
different levels of interest in
future technology acquisition.

TAM is understood as a
framework to explain decision
making by individual persons
(Bagozzi, 2007). TAM was
created to predict information
technology acceptance (Dauvis,
1989; Venkatesh et al., 2003).

Typology of population

The fourfold user typology
compares usage of different
individuals and consists of

intense users, specialized users,
non-specialized users, and
limited users. Intense users
represent the highest level in
terms of use innovativeness and
are linked by Venkatesh et al.
(2004) to the characteristics of
lead users (von Hippel, 2005).

TAM has been widely applied to
different user groups mainly in
the domain of communication
and assistive technologies (Chen
& Chan, 2011; Venkatesh et al.,
2003) TAM and most TAM-
related studies of technology and
its use were directed to young
adults; older adults were
neglected (Chen & Chan, 2011).

Relevant criteria and key
constructs

User typologies vary on the basis

of social context (household
communication, competition for
limited resources, prior

experience with technology in the
family), technological dimensions
(technological sophistication,
complementary technologies), as
well as personal dimension (use

innovativeness, frustration with
technology), and external
influences (external
communication, external
technology access, family

exposure to target media).

The model focuses on attitudes
for behaviour change. The two
most important attitudinal factors
for explaining acceptance and
usage are perceived usefulness
and perceived ease of use.

Relevance and limitations for thesis

Pros

The model underscores the
relevance of segmenting the
market. The fourfold user
typology is a way to visualize
different user segments. As
such, the model functions as a
relevant starting point for
exploring opportunities in an
elderly  customer segment,
which is highly diversified
regarding technology use.

Main strength is its simplicity
(Bagozzi, 2007). Numerous
empirical studies have
confirmed that it is a robust
model for explaining acceptance
behaviour across subjects and
different kinds of technologies
and products (Chen & Chan,
2011; Jakobs et al., 2008;
Mitzner et al., 2010).

Cons
The model was applied to
computer use, which is a

different field of application than
that of domestic appliances,
because the already-in-place
arrangements (Gomez, 2015)
and the location might influence
usage patterns (Shove, 2003). It
examines usage patterns at a
point in time. However, use
patterns might change over a
period of time (Shih et al.,
2013). The user typology profile
is too abstract and requires
enrichment through
sociodemographic descriptions
(see Rogers, 2003).

The model does not focus on
objectives or goals of
technology use (Bagozzi, 2007).
It contains deterministic
processes (Bagozzi, 2007) and
neglects that the attitude toward
using a technical device might
change over time (Peine &
Neven, 2011). It neglects the
context of use, the physical
burden or the embodiment of
consumers (Lai et al., 2008).
Biophysical (e. g., cognitive
decline) and psychosocial (e. g.,
social isolation) characteristics
of (older) users are not included
(Chen & Chan, 2011).
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Theory/model/
framework

Unified theory of
acceptance and
use of technology
(UTAT)
(Venkatesh et al.,
2003)

The dynamic model
of customer usage
of services

(Bolton & Lemon,
1999)

Description

The model is a comprehensive
synthesis of prior technology
acceptance research. UTAT
incorporates direct determinants
of usage intention and
incorporates moderators. The
model was originally developed in
an organizational use setting, not
a consumer use setting.

The model links customersoéprior
usage levels, satisfaction
evaluations, and subsequent
service usage. The authors
introduce the construct of
payment equity to explain how
customer so
evaluations and service usage
levels vary over time.

sati s

Typology of population

The longitudinal field studies
were conducted at four
organizations among individuals
being introduced to a new
technology in the workplace. The
model was tested in the
workplace and does not consider
older adults in their context of
use.

The model suggests a provider-
customer relationship that
includes a payment plan. The
model makes no specific relation
to older costumers.

Relevant criteria and key
constructs

AUTAT and
on intentionality as a key
underlying mechanisms that
drives behavi
al., 2012, p.161). Performance
expectancy, effort expectancy,
and social influence affect
behavioural intention to use a
technology, while behavioural
intentions and facilitating
conditions determine technology
use. Age, gender, experience,
and voluntariness moderate
various UTAT relationships. The
construct of performance
expectancy is the strongest
predictor of behavioural intention
(Venkatesh et al., 2003;
Venkatesh et al., 2012)

Payment equity is the customers6é
perception of the fairness of a
payment for service usage. The
model proposes that customers
make evaluations about payment
equity by comparing their current
payment and usage levels with
nor mati ve
expectations.

our

(Ashou

Relevance and limitations for thesis

Pros

r el at e The model includes @gebdas

mediating factor. However, the
mediating factor @gebis
measured by chronological age
which is criticized by various
scholars as a weak predictor
(Joyce & Loe, 2010; Mitzner et
al., 2010; Peine & Neven, 2011)

The key construct of the model
helps in understanding how the
actual usage levels differ
depending on th
structure. It might offer valuable
insights for marketing managers
concerned with pricing
strategies of services and new
business concepts in the

sharing economy.

Cons

Bagozzi (2007) regards UTAT
as a patchwork of unrelated
models. UTAT neglects context
habit and cost/ price of
technol ogy use.
has been shown to be a critical
factor of techn
(Venkatesh et al., 2012, p. 161).
The mediator @hronological
ageodcannot differentiate people
who are different in physical
functions or psychological
performance (Chen & Chan,
2011). The model does not
provide a differentiation of user

types.

The model was tested only on
services. As such, it may not
work as well on other categories
like consumer durables. The
model does not provide a
differentiation of user types.

The model assumes a
homogenous market neglecting
different market segments and
income levels. As such, the
usage level of services might
vary within the group of older
adults.
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Theory/model/
framework

A framework for
modes of
integration
(Shove, 2003)

The dynamic
model of having
and doing
(Shove et al.,
2007)

The three-element
framework of
social theories of
practice (Shove et
al., 2012)

Description

The framework describes the
complex relationship between
products, practices, and
technologies. It considers the
modes of their integration, and the
routines, habits, and obligations
that emerge as a consequence
(Shove, 2003).

The model emphasizes the
relationship between the having of
things and the doing of practices.
In emphasizing the relation
between having and doing, the
model suggests that consumption
is organized in terms of past,
present and future practice.

The framework is built on the
assumption that practices can be
deconstructed in
elements, interconnected to one
anot her o
The framework helps to
understand practices as consisting
of three interrelated elements:
images or meanings, skills or
competences, and materials or
objects that are integrated by
practitioners through routine
performance.

( RecM®.i -

Typology of population

The model shifts the
attention from the individual
to a practice orientation. It
does not make a specific
reference to older adultsd
capabilities or skills.

The model shifts the
attention from the individual
to a practice orientation. It
does not make a specific
reference to older adults.

The model shifts the

attention from the individual

to a practice orientation.
Implicitly the approach
assumes t hation 7
occurs as items are
appropriated in the course of
engaging in particular
practiceso ( We
p. 131). The model does not
make a specific reference to
older adults.

Relevant criteria and key

constructs

The model shifts the attention from t
individual to a practice orientation. T!
model makes reference to two types

integration: that which people do in their
daily activities and that which is in some

sense designed into sociotechnical
systems (Shove, 2003). The model
emphasizes the constraining effects
existing technologies.

The model shows how modifications
daily practices and consumption are

embedded in the past, present and future.

As such, a kind
(Shove et al., 2007, p. 141) arises in

different ways, through an adoption of the
having (e. g. things, objects, stuff) or the
adoption of the doing, or because both are

stable.

he
he
of

of

in

of

Practices consist of three interrelated

elements: materials, meanings, and

competences. Shove (2014) suggests

ithat designers

ar e
just material elements, which have no role

in isolation, but the entire complex of

elements (including competence,
meaning) of whic

(p. 42).

h

n

pr

Relevance and limitations for thesis

Pros

The framework raises further
guestions about how
standardized technologies are
incorporated into practices
and into already existing
sociotechnical systems
(Shove, 2003).

The model emphasizes the
relation of having and doing. It
departs from a static view of
consumption patterns. The
model helps to understand
that people buy things
because they 6
accomplish valued social
practices (Shove et al., 2007).
Patterns of consumption are
related to the past, present,
and future (Shove et al.,
2007).

Framework provides a holistic
approach for innovation
management because the
entire complex of elements
are involved. It helps to
simplify the abstract nature of
practice theory (Spotswood et
al., 2015). It considers the
physical burden or the
embodiment of consumers
(Lai et al., 2008).

Cons

The model does not relate
technology to the skills and
capabilities of older adults.

The model is too abstract to
analyse domestic practices
and does not relate to
business interests. It has an
unclear empirical basis.

The dynamic model deals with
the elements of social
practices as separate entities.
The model is too abstract to
analyse domestic practices. It
does not relate technology to
the skills and capabilities of
older adults. It neglects the
physical burden or the
embodiment of consumers
(Lai et al., 2008).

The framework is not
established as an applied set
of tools in managing
behaviour change (Spotswood
et al., 2015) and is rather new
in the field of innovation
management (Shove &
Pantzar, 2005). Model does
not relate to commercial
aspects. It does not
emphasize that certain

el ements (6cog
might be more important than
others.
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Theory/model/
framework

Diffusion of
innovation (DOI)
(Rogers, 2003)

Disruptive
innovation
(Christensen,
1997)

Description

The theory states that a typology of
adopters exists along the diffusion
curve. The model explains the
process by which an innovation
reaches a critical mass of adopters. It
assumes that the underlying
behaviour driving the process is
communication across consumers.
The model focuses on acquisition of
objects rather than of use.

Disruptive technologies prosper in
low-end segments or in new markets
and later on invade the mainstream
market. They can broadly be defined
as products that initially perform
worse than established products
(Christensen, 1997, 2013; Raynor &
Christensen, 2011). Over time,
further developments improve the
performance on the attributes
mainstream customers value, to a
level where the new technology
begins to cannibalize the existing
technology.

Typology of population

To develop a market is to focus first
on innovators, growing that market,
proceeding to the late majority and
even laggards (Moore, 2002). The
underlying assumption is that all
innovations are always perceived as
improvements and should be
adopted by everyone, including
older adults. Rogers (2003) makes

no distinction of
adopters are no different from later
adoptersi n ag288). ( p.

The concept addresses over-served
consumers in the low end of the
mainstream market. It attracts
consumers for whom the market
leaderd s of fering
functionality and is unaffordable
(Hang et al., 2014).

h a

Scholars (Kohlbacher & Herstatt,
2011) referred to disruptive
technology solutions targeted at
older adults that are autonomy-
enhancing (e.g., electric bikes or
social robots).

Relevant criteria and key
constructs

Individuals adopt new products at
different times and different rates. The
innovation decision process is the
process through which an individual
passes from the first knowledge of an
innovation (1), to forming an attitude
toward the innovation (2), to a decision
to adopt or reject (3), to
implementation of the new idea (4),
and finally to confirmation of this
decision (5). Rogers highlights the
following characteristics that need to
be considered for the adoption of an
innovation: relative advantage,
compatibility, complexity, trialbility,
observability.

A different innovation strategy is
provided, which is simpler, easier to
use, and offers affordable technologies
and services. Christensen (1997)
provided a different kind of market
diffusion of technological innovations
that emphasizes affordability as the
driver rather than communication
(Rogers, 2003). The new product first
encroaches on the low end of the
existing market and then diffuses
upward to mainstream customers
(Schmidt & Druehl, 2008).

Relevance and limitations for thesis

Pros

The model underscores
the relevance of
segmenting the market.
It describes different
characteristics of
adopter segments.
Therefore, it assists
managers to adjust their
marketing strategies
(Tellies, 2006). The
model is applicable to a
broad range of product
categories.

The theory is considered
as a fApowerf
developing and
broadening new
mar ket so

& Kopalle, 2006a, p.
190) like the older adult
segment (Kohlbacher &
Herstatt, 2011). It
stimulates critical
reflection on the
fichasing
understanding of
innovationo
2015, p. 10). It assumes
that the product itself
does change over time,
which seems to be
realistic in a competitive
market environment.

(Go

new

Cons

Several scholars (Moore, 2002;
Slater & Mohr, 2006) have
questioned a continuous
progression over the life of a
product and identified a
fichasmo ( Molor e,
appears that market diffusion is
not only driven by
communication (Goffin &
Mitchell, 2010; Golder & Tellies,
1998). The model assumes that
the product does not change
over time. This seems to be
unrealistic in a competitive
market environment. Adoption
does not guarantee that the
product is used in a meaningful
way (Shih et al., 2013).

The theory favours newcomers
(Lepore, 2014).
become a buzzword with
unclear meaning (Lepore,
2014). It remains unclear if and
how disruptive innovations
might create value for the
elderly (Govindarajan et al.,
2011; Klenner et al., 2013). It
lacks user/consumer orientation
and market segmentation
(Daneels, 2004; Lepore, 2014).
It is unclear fwhether there is
any systematic way to identify
new disruptive opportunities for
applying existing technology or
productso(Yu & Hang, 2010,
p.12).
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Theory/model/
framework

Accelerating
diffusion of proven
technologies
(ADOPT)

(Wang et al., 2011)

Acceptability
model for assistive
technologies
(Tinker &
McCreadie, 2005)

The Create model
of ageing and
technology
(Rogers & Fisk,
2010; Fisk et al.,
2009)

Description

The ADOPT model highlights various
factors and proven strategies that
support the diffusion of health
technology to older adults, their
collaborators, and their context.

Themodel suggests t
(the individual feels that it needs help)
is central to technology adoption and
more important than chronological age.
When older persons have specific
needs (e. g. mobility needs) and the
device can contribute to fulfil them, the
acceptance is high and the effect of
(chronological) age becomes less
important (Flandorfer, 2012).

The model suggests that a successful
technology or product will depend on
the match between user capabilities
and the demands imposed by the
system as well as by the task being
performed. In addition, the context of
use is highly relevant and may hinder
or support interactions (Rogers & Fisk,
2010).

Typology of population

At the centre of the
framework are the older
adults themselves, as well
as external collaborators
and context factors that
affect older adults most
closely.

The model is targeted
toward older adults in their
home setting. The authors
asked a purposive sample
of older adults (70 years
and older) about their use
and experience with various
assistive technologies.

The model incorporates
older adults in their home
setting and specific age-
related determinants.

Relevant criteria and key
constructs

The ADOPT model is comprised of
seven strategies for collaborators to
consider for promoting technology
diffusion: (1) design relevant, user-
friendly technology, (2) establish
technology value, (3) create business

model, (4) promote technology, (5) form

partnerships, (6) identify technology
champions, and (7) coach users.

The modeluses 6 f e | t
(socio) psychological individual factor
(Flandorfer, 2012) that is affected by
two key determinants: the user
characteristics (e. g. mobility needs)
and housing factors (e. g. accessibility).
The o6felt needd of
related to various required
characteristics of assistive technologies
(like reliability, simplicity and efficiency)
resulting in the acceptability of an
assistive technology.

The model incorporates three
elements: the user, tasks, and
technology and visualizes the
relationships between the three
elements. The model includes factors
related to the social and physical
environment including family, friends
and others as factors affecting

technology use.

need?od

Relevance and limitations for thesis

Pros

It is one of the few models
that entails marketing and
commercial aspects related
to adoption and acceptance
of technologies by older
adults. It specifically
addresses older adults.

The model considers the
environment in which older
adults live. It specifically
addresses the capabilities of
older adults.

The model considers
psychological factors (e.g.,
self-efficacy), which are
relevant for innovation
adoption. It is applicable for
a wide range of
technologies. It relates
characteristics of user
capabilities, task, and
technology, rather than
technology in isolation.

Cons

The model was developed
only through a literature
review. The primary targets
are collaborators (e. g.,
technology developers). As
such, the model does not
provide detailed insights about
user or technology
characteristics. It does not
offer a differentiation of user
types

The model emphasizes
individuality and intentionality
(6felt needd)
mechanisms that affect
behaviour. It does not offer a
differentiation of user types. It
is only applicable to assistive
technologies.

The model does not offer a
differentiation of user types.

It neglects commercial
aspects. Thus, managerial
implications are unclear.

The model is static. However,
usage patterns might change
over time.
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2.5 Synthesis of theoretical perspectives 1 initial

research model

The literature review provides a critical evaluation of theories and models from
various disciplines related to the study. The research has extended the model
created by Shih and Venkatesh (2004), which was derived from a quantitative
study about usage of personal computers. Thus, adaptations and extensions
were required in relation to household technology and the specific situations of
older users. This results in an initial framework that melds and extends distinct
conceptual elements from separate theories. The initial model consists of three
key components: dimensions/determinants, user profile (typology), and
outcomes. A further component illustrates areas for a possible application of the

disruptive innovation strategy.

From the literature review, it can be assumed that independent living is
perceived very differently among older adults and the role that technology plays
might vary extensively because of the diversity of this segment. The first

research question (RQ1) is as follows:

How are independent living and the influence of household technology

perceived by the elderly?

Becoming dependent on others is a frequent consequence of physical and
psychological handicaps (Fisk, Rogers, Charness, Czaja, & Sharit, 2009;
Higgins & Glasgow, 2012; Kohlbacher et al., 2014). It can be expected that
older people try to prevent this and do not want to depend on others
(Kohlbacher et al., 2014). For the author, domestic household technologies
could provide solutions to facilitate domestic practices, thus independent living.
Further, it can be assumed that various determinants affect the usage patterns
of household technology and have a more or less direct influence on domestic
practices. Therefore, a need exists to understand the everyday challenges and
the strategies of how older adults cope with household technology and domestic
practices and why these strategies have developed in the way they have.

Based on that, the author created the following research question (RQ2):
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What are determinants that affect usage patterns of household

technology?

Typically, two general approaches to market segmentation are considered by
managers: product and people-oriented (Plummer, 1974). Many marketers

continue to use age-based segmentation approaches (Mathur et al., 2005).

However, past research has s hown t hat age does not d

behaviour (Chen & Chan, 2011; Moschis et al., 1997). There is a pervasive view
throughout various disciplines (Joyce & Loe, 2010; Kohlbacher et al., 2014;
Niemela-Nyrhinen, 2007; Peine & Neven, 2011; Wang et al., 2011) that the
segment of elderly users and customers is not a homogenous market. It is
rat her a fAcongl omeg markets i paftly-onedapping éxstund
oneso (Her st atd4). Thistis puzdling becaufe hlthqoughpnany claim
to acknowledge the diversity, the underlying assumptions of most models
neglect different user segments and usage patterns. This inaccurate user
representation seems to be a major shortcoming in the existing technology
adoption models and too vague to define directions for future product
developments.The systematic literature review found out that some older adults
seem to be more resistant to new technologies because they do not perceive a
relative advantage for some new technologies with additional features (Chen &
Chan, 2011; Heinz et al., 2013; lyer & Reisenwitz, 2010; Jakobs et al., 2008;
Neven, 2010). Al nnovati on resistance seems
response of cosumerso (Ram & Shet h,
in degree among older adults (Chen & Chan, 2011; Ram & Sheth, 1989). In so
far, a clarification of determinants impeding or supporting use is required as
prerequisite to define strategies to overcome or lower usage barriers. In this
thesis, a pre-defined list of determinants from the Use Diffusion model (Shih &
Venkatesh, 2004) is taken as a basis to describe household technology use in
different directions. However, the UD model is too generic and was not intended
for older adults. Thus, the list of determinants model has to be adapted to a
different context (Alvesson & Sandberg, 2011) and needs to be revised with
determinants (life course and technical self-efficacy) that are more appropriate
to the specific situation of older adults. They are added to the personal

dimension.
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Table 13: List of dimensions and determinants

Original list of determinants Initial list of determinants
(Shih & Venkatesh, 2004) (after literature review)
e Household communication Household communication
=
- Competition for limited resources Competition for limited resources
Q0O
m —
§ .g Prior experience with using technology Prior experience with using technology
A
E = Technological sophistication Technological sophistication
.2
o w0
@ & Complementary technologies Complementary technologies
£E
g0
|_
Use innovativeness Use innovativeness
Frustration with technology Frustration with technology
= Life course
T O (Chen & Chan, 2011; Mathur et al.,
s 2 2005)
v o
o E . .
o3 Technical self-efficacy
(Bagozzi & Lee, 1999; Chen & Chan,
2011; Norman, 2013; Rogers & Fisk,
2010)
= External communication External communication
i)
C wn
S5 External technology access External technology access
X E
w .=
a Family exposure to target media Family exposure to target media

If ageing-in-place is to be achieved, then narrow models of behavioural change
(like TAM), which are still used by many scholars (e .g. Jakobs et al., 2008;
Mitzner et al ., 2010) , need t o be abando
methodological individualism of be havi our al model s6 (Hargreaves
and the overemphasis of user needs (Peine & Neven, 2011) both lead to a
narrow view of social life because they do not place enough focus on habits and
routines as barriers to innovation adoption (Bagozzi, 2007; Limayen, Hirt, &
Cheung, 2007; Venkatesh et al., 2012). As such, focussing only on the attitudes
towards the use of domestic appliances is inadequate. The author will use and
expand on the model of Shih and Venkatesh (2004) as a starting point because

the main contribution to previous models discussed (Davis, 1989; Rogers, 2003;
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Venkatesh et al., 2003) is the identification of a fourfold typology of users
(intense, specialized, non-specialized, and limited). This research posits that
different user segments exhibit different levels of capabilities in technology use
and interest in future technology acquisition. ldentifying different use patterns
takes a central position in this thesis because it divides the elderly market into
different user segments. This research assumes that innovation acceptance has
a greater chance when the product is perceived as consistent with existing
usage patterns, whi c h rel ates t o Roger so (2003)
Therefore, ol der a thust e gshoroughly anplgsedpsa thate r n s
innovations may be developed to be compatible with current usage behaviour
(Heidenreich & Spieth, 2013; Ram & Sheth, 1989; Rogers, 2003). So for
product management, it becomes a matter of bandwidth and thinking about a

range of wuser typologies instead of 060l di

As this thesis is part of the ageing and innovation discourse, it is important to
reconsider the intended outcome before the innovation and technology
strategies are defined. Shove et al. (2012) provided a helpful framework of
interrelated, linked elements that was used for the exploration of environmental
behaviour change (Hargreaves, 2011) and innovation studies about bathing and
eating practices (Kuijer & De Jong 2011; Warde, 2005). In this thinking, the
author pays attention to normally unquestioned skills and objects that would be
neglected in cognitivist models of behaviour change. This is exemplified by
understanding t he Ortadultsgdeirtg the laumdnytin cordedt. of o
This approach helps to identify areas of innovation and offers pathways to find
opportunities for interventions to support the elderly in their homes. In this way,
practice theory is used in a broader and more holistic manner as a means to
understand what actually happens. The synthetic framework incorporates
Shove et al . 6demeft2framedgrk tda s$timwdate interdisciplinary
thinking. Innovative products or services are not simply solutions for existing
needs because they, and the practices of which they are a part, have
transformative potential in the life of older adults (Shove, 2003; Shove et al,
2012). As such, the research explicitly considers objects (products or
technologies) embedded in social domestic practices to support independent
living. That is the reason why the accomplishment of a practice (as the adapted
three-element framework by Shove et al., 2012)isi nt egr at ed as t he

or outcome of technology use. Therefore, the conceptual model directs the
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attention of innovation management to the three-element framework (objects,

skills, images), which is represented as an assembly of cogs. This research

follows previous studies that suggest looking beyond the three elements in the

focal practice, t o el emen{Skoveienal.,6201@;i ghbour i ng
Spotswood et al., 2015). In viewing the broader effects of a target practice by

Afzooming out 0 p(28l), doing thenaundry @af HeIlirectly linked to

other practices, like dressing, which is closely implicated in the expression of

identity (Twigg, 2014).

Wol fe and Synder (2003) pointed out that the
market with realistic prospects for significant sales growth in dozens of product
I i ne 2. Athpugh the market for the elderly is constantly growing (United
Nations, 2013), it is still neglected by many established companies (Kohlbacher
& Herstatt, 2011; Lew et al., 2015). Thus, an established company serving its
mainstream (current) customers and simultaneously trying to enter the
emerging segment of elderly customers with a different market strategy type,
namely disruptive innovation, must consider a different business model. Thus,

the strategic implications are addressed by the following research question

(RQ3):

What are the implications for a company commercialising disruptive

innovation targeted at the emerging segment of elderly customers?

Despite the increased attention that the topic of ageing and technology is
receiving from various academic disciplines, policy, and business practice
(Coughlin et al., 2007; Czaja et al., 2006; Joyce & Loe, 2010; Kohlbacher &
Herstatt, 2011; Mollenkopf et al., 2010; Peine & Neven, 2011); conceptual and
empirical research that integrates the various disciplines is relatively scarce. In
particular, there seems to be a dearth of applications of well-grounded and
established frameworks from the field of innovation management to the case of

the daily domestic activities of older people. This research assumes that
di fferent usage patterns fAresul thnoloyy di fferent
acquisitiono (Shi hp.@9), &tkeen gustdineng or,disriptved 4 ,
innovations. In this line of thought, identifying different user typologies offers a
more nuanced view of user and customer behaviour and helps to diversify the
elderly segment, thus fostering the identification of different types of future

strategies. Finally, based on a novel, use-oriented market segmentation
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approach, the research sought to clarify a possible application of simpler, more
familiar, and affordable solutions, namely disruptive innovations. At a more
strategic level, it posits that disruptive innovation might help to overcome
barriers that cause resistance to innovation (Ram & Sheth, 1989) among older

consumers.

An initial conceptual model was developed that synthesizes the results from the
literature and concludes the chapter. Based on the initial research model
(Figure 23), the author will elaborate on three strands of theory, which is a novel
approach in academia. By elaborating on the elements of these theories: use
diffusion (Shih & Venkatesh, 2004), disruptive innovation theory (Christensen,
1997, 2013), and social theories of practice (Reckwitz, 2002; Schatzki et al.,
2001; Shove et al., 2012); the author will reflect on how these elements can be
incorporated and synthesized in a revised framework. | n f ol | owi ng Fi n
step approach (2009), the initial research model provides an adaptation and
extension of the model created by Shih and Venkatesh (2004). This initial model
(Figure 23) is meant to illustrate the range and type of determinants that must
be considered in the study of domestic appliance interactions for older adults. It
consists of three key components: dimensions/determinants, user profile, and
outcome (of technology use). A further component illustrates areas for a
possible application of the disruptive innovation strategy. The initial research
model and the following research questions guide the research. It has to be
underlined that qualitative research findings should be used here to gain
understanding and provide directional insights. As such, the following illustration
should be seen for its heuristic value.
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DIMENSIONS AND DETERMINANTS USER PROFILE DISRUPTIVE OUTCOME
INNOVATION

. S ' Houée‘hold colm—munica‘ti'on
B HOUSEHOLD i
¥ SOCIAL CONTEXT &

- e

P

TECHNOL Non- f/

A
DIMENSION | ntense | specialised Objects
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R .‘ . A S use == ) &
PERSONAL SLrat \\
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Feedback
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tnx AGEING-IN-PLACE

Figure 23: Initial research model (based on Shih & Venkatesh, 2004 and Shove et al., 2012)
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2.6 Theory building process

This section addresses aspects of the theory building process identified by
Christensen (2006) and fproblematization as a methodologyo by Alvesson and
Sandberg (2011, p. 248). To develop an integrative conceptual framework is an
essential part of this study. Therefore the author seeks to clarify determinants
and their relative importance affecting technology use. As a consequence, it is
necessary to go back out into the field to explore their relative importance.
Christensen (2006) described a cycle in theory building as a process that
consists of two major stages: the descriptive stage and the normative stage.
Each of these stages consists of three steps.

Descriptive stage of theory building

The descriptive stage is a preliminary stage because researchers must pass
through it to develop normative theory (Christensen, 2006). The following figure
describes the three descriptive theory-building steps: observation,

categorization, and association.

Categorisation based wpon
al of phenomenon

[frameworks and typologies)

Anomaly >

Observe, describe and measure
{constructs)

Figure 24: Theory building process (Christensen, 2006, p. 40)

Step 1: To Christensen (2006), observation is used to describe and measure
what was discovered. This is the base of the pyramid. Here researchers
observe phenomena, describe and measure what they see (Christensen, 2006).
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In this line of thought, by of f eri ng a {lte@omptk & Sclieesal,cr i pt i on
2010) of a domestic practice, it will become possible to increase the awareness
of routinized actions, habits, and conventions in daily life.

Step 2: The next step of the pyramid, categorization, consists of classifying the
phenomena i nt o c asaiogsimplifiessand offadiaes e world
in ways that highlight possibly consequential relationships between the
phenomena and the outcomes op.40)Msietheest 0 ( Chr i
current research, it could be stated that the author has already prepared an
initial conceptual model with determinants derived from the literature review.
However, the author is applying them in a new context. Thus, the initial list of
coding categories requires further exploration. Those categories will be
modified, refined, and new ones will be added after the fieldwork and following

analysis procedure.

Step 3: The top of the pyramid consists of exploring the relationship between
category defining attributes and the observed outcomes (Christensen, 2006).
This relationship will be further refined during the research process and will lead

to a conceptual model.
Anomalies in descriptive theory

Moving from the bottom to the top is an inductive process (Christensen, 2006;
van de Ven, 2007). For inductive studies, articul ati ni
involves reviewing the,l ibtudexg@ihimyodyitiso i | | ust r a
important to fill this gap (Alvesson & Sandberg, 2011). To improve theory, the
three steps could also be completed in reverse. That would result in a deductive
process (Christensen, 2006; van de Ven, 2007): testing the hypotheses that
were inductively formulated. In the case, when an anomaly is found, the
researcher has to move to the categorization stage and needs to look for new
categories that explain the discovered anomaly (Christensen, 2006). In the
context of this study, the identified anomaly is related to the low technological
acceptance of older adults. The author has to go back to the categorization
stage and validate existing determinants and identify new ones. In addition, the
author has to pay attention to influences that underpin determinants and factors
which helps to explain why high-tech strategies are not adopted by older adults.

Finally, this results in an improved theory. Alvesson and Karreman (2007),
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suggested to actively seek and create surprise and mystery in the work as a
means to open up established theory. The authors argued that coming up with
new ideas is less an inductive matter and more a matter of rethinking
established theories and their underlying assumptions. Therefore, the author
does not follow practice theory in a strict theoretical manner, but uses it as a
platform that provides a vocabulary, a 6 | i n g u a anfl ara orientation to

produce new knowledge on a social phenomenon.
Theory building and the implication of the present research

At the point that a theory gives guidance about the actions required to lead to

the desired result, it completes the transition from descriptive to normative

t heory. A A nor mat i ve -rdsdaeled ycategories |ot on
circumstances can help managers, given their circumstances, predict accurately

what actions will and wil|l not | epa4B).t o a
During the research, primary data is gathered, which equates to description and
observation in the theory building process. Transcripts are made and used as a

basis for data analysis. In this study, the initial categories as derived from the

initial model were modified and refined and relationships between categories

and the observed outcomes explored, which equates to association in the

theory building process. The author followed the a p p r o0 a prbbleroatization

as methodologyo (Alvesson & Sandberg, 2011, p. 248). It departs from a pure
gap-spotti ng approach and shifts t@vesson@&di al e
Sandberg, 2011, p.252) o f oneds o0 vstakehpldes views, @amd ,the

domain of literature. By carrying out a practice based study, the author
scrutinizes the underlying assumptions of free choice and user autonomy that
underpin  established models of behaviour change and consumer
empowerment. This approach targeted at assumption challenging should

provide a more realistic picture why older adults show a higher resistance for

new technology than other groups and how alternative strategies might provide

better support.
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2.7 Chapter summary

During the literature review, the author determined that the initial research

guestions were too general and had to be amended. The following table

summarizes the main findings of the literature and finalizes Chapter 2.

Table 14: Expansion table

Questions

Research Objectives

Literature Review Results

How to identify and manage
entrepreneurial
opportunities for an ageing
consumer goods market?

(1) How are independent
living and the influence
of household technology
perceived by the elderly?

(2) What are determinants
that affect use patterns
of household
technology?

(3) What are the implications
for a company
commercialising
disruptive innovation
targeted at the emerging
segment of elderly
customers?

The research study on hand is to
contribute knowledge and
managerial implications for
companies in the consumer
goods segment by exploring the
opportunities of the emerging
segment of elderly customers.

(1) To understand the perception
and the meaning of
independent living and ageing-
in-place by the elderly and the
role household technology
might play.

(2) To gather and validate
determinants affecting use of
household technology. To
identify usage patterns as a
basis for market segmentation
and product innovation.

(3) To suggest an entrepreneurial
approach serving current
mainstream customers and
new (potential) elderly
customers embedded in a new
business model framework.

Unclear managerial implications out of
disruptive innovation theory (Adner, 2002;
Anthony et al., 2008; Christensen; 1997,
2013; Danneels, 2004; Selhofer et al., 2012;
Steen, 2013) related to elderly consumers
(Herstatt et al., 2011; Kohlbacher et al.,
2014; Steen et al., 2011). Throughout the
research, the theory of social practices is
used, which looks at the elements
6objectsd, o6skillsbo,
social practices, including domestic
chores.

Ageing-in-place and independent living as
main wish of elderly. Technology as key
strategy to support this wish (GaRner &
Conrad, 2010; Mollenkopf et al 2010). Strong
empiricalor i ent ati on t o wead
6aut onomy?o6.

Various models (e.g., DOI, TAM, ADOPT)
neglect a deep insight in different use patterns
of older adults. To overcome innovation
barriers among older adults, their usage
patterns need to be thoroughly analysed, so
that innovations may be developed which are
compatible with current usage behaviour
(Ram & Sheth, 1989). The use diffusion model
by Shih and Venkatesh (2004) was modified
as an approach to identify different user
segments among older adults (persona
typology). The synthetic framework assists to
identify areas of disruptive innovation to
facilitate daily practices (Schatzki et al., 2001;
Shove et al., 2012; Warde, 2005) and the job
to be done (Christensen & Raynor, 2003;
Goffin, Lemke, & Kohner, 2010; Goffin et al.,
2012) in the domestic domain (Loe, 2015).

The research posits that different usage
patterns fAresult in d
future technol ogy acgq
Venkatesh, 2004, p. 69), either sustaining or
disruptive innovations.Disruptive innovation is
primarily a business model problem
(Christensen & Raynor, 2003; Johnson et al.,
2008). ECO and MCO need to co-exist
(Chesbrough, 2010).

100




3 RESEARCH METHODOLOGY

3 Research methodology

3.1 Discussing basic research philosophies

The research philosophy reflects a set of philosophical standpoints or
worldviews with regard to ontology (the nature of reality) and epistemology (how
we gain knowledge of what we know). Easterby-Smith et al. (2008), like other
authors (e.g., Creswell and Clark, 2011; Guba & Lincoln, 1994; Mayring &
Fenzl, 2014; van de Ven, 2007), have discussed contrasting philosophical

worldviews thatr esearcher s can adopt. it i

S

bet

science than t o i nvanede Ven, 207, . 36). Howewverf taeu | t 0

issue of research paradigms is not a straightforward matter. There is no general
agreement in the literature regarding the types, terms, and numbers of key
research paradigms (Easterby-Smith et al., 2008; Flick, 2009; Saunders et al.,
2007; van de Ven, 2007). Usually, a key distinction is made between positivist
and social constructionist approaches (Easterby-Smith et al., 2008; Steen,
2008), which is helpful as a starting point. Like Steen (2008), Easterby-Smith et
al. (2008) related social constructionist approaches to the idea that reality is
constructed by following a stakeholder perspective rather than by objective or

external factors. In this paradigm, the researcher should be concerned about

the complexity of t he -Smith et &.,62008)i Ih@at i on

positivist approach, the assumption is that the social world exists externally. A
schematic overview of the implications is provided by Easterby-Smith et al.
(2008, p. 59):
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Table 15: Contrasting implications of positivism and social constructionism
(Easterby-Smith et al., 2008, p. 59)

Positivism Social constructionism
The observer must be independent is part of what is being
observed
Human interests must demonstrate causality are the main drivers of
science
Explanations should be irrelevant aim to increase general

understanding of the situation

Research hypotheses and deduction gathering rich data from which
progress ideas are induced
through
Concepts need to be operationalized so that should include stakeholder
they can be measured perspectives
Unit of analysis should be reduced to simplest may include the complexity of
terms ‘whole' situation

Generalization statistical probability theoretical abstraction
thought
Sampling large numbers selected randomly small numbers of cases chosen for
requires specific reasons

In another approach, Saunders et al. (2007) extended the research
philosophies applied in management research by adding pragmatism. There are
other sources that broaden the range of paradigms even further by introducing
critical realism, logical positivism, pragmatism, and relativism (van de Ven,
2007). For the purpose of this research, the two contrasting implications of
positivism and social constructionism and additionally the positions of (critical)
realism and pragmatism will be considered as they are well established in
ageing and technology studies. To add critical realism seems appropriate, as
van de Venbs (2007) engaged schol arship bui
position of pragmatism is considered as well because this methodology seems
to have relevance for studies that offer contributions to practice. To establish
the appropriate research design for this research, it seems to be appropriate to
consider each research paradigm and to reflect on its applicability in relation to
the nature of research. This section needs to take into account the vague nature
of the research topic. Positivism was chosen as the first paradigm to evaluate.
The author could ask about the importance of particular features and conduct

surveys to gather data about purchasing criteria. He could engage in
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experiments like usability studies about household appliances like washing
machines, which have a positivist character. This could be particularly helpful to
discover handling and user interface problems. In doing so, the author could

prompt respondents to think about existing product features (Goffin et al.,

2012). For the phenomena under study, focussingonlyon t he appl i anc
litled A pure positivist approach tends to
unarticulat ed needs o0 . (2@a,fpfd4b)nAs discussed in the previous
chapter,ageing-i n pl ace requires a deepemndadnder s
anal yBucheer & Henderson, 2011, p.5), which can be difficult using a
positivist approach. The aim of this research is to appreciate the different
feelings, meanings and expectations that older adults place upon independent

living in their homes and the role household technology can play, whether
verbally or non-verbally. As Kumar and Whitney stated ( 2007 ) , Al ook
activities that surround the product, rather than getting reactions to the product

€ |l eads to breakthrough ideas that ar e
(p. 49). It seems that the only way to really understand an unfamiliar social

world is to be there (van Maanen, 2010). The adoption of a positivist stance

would be inappropriate as most of the contextual meaning would be lost. To
summarize, positivism does not work for an understanding of technology use

related to ageing-in-place under these special circumstances, even though

many studies about ageing and technology are based on a positivist paradigm
(Malanowski et al., 2008; Mollenkopf et al.,, 2010). An alternative to be
considered is that of critical realism, which integrates some of the differences of
alternative philosophies (van de Ven, 2007). It seems that critical realism would

provide a balanced view and the necessary flexibility within the research (van

de Ven, 2007). However, it appears that the critical realist position, which

follows an objective ontology (van de Ven, 2007) on observing facts, leads to

the assumption that there is truth. Van de Ven (2007) suggested a critical realist
paradigm for scholars adodopHowegeaneqghthi®aly e d
research is to explore and identify the subjective challenges that the elderly

have in their daily activities. Partners, children, and other stakeholders (e.qg.,
doctors) might see the situation differently. Furthermore, innovations are
managed in a complex and dynamic business environment with many
stakeholders and often with conflicting and changing goals (Alvarez & Barney,

2010; Goffin & Mitchell, 2010).
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Since the positivist and the (critical) realist paradigms do not fit an explorative
research attempt, the social constructivist paradigm could be the option to
consider. Conventional criticism regarding the positivist approach often leads to
soci al constructivism, whi ch s Bofwdlud-
free (detached), reductionist research (Easterby-Smith et al., 2008; Saunders et
al., 2007). Scholars (Easterby-Smith et al., 2008; Guba & Lincoln, 1994) have
distinguished constructivism from other paradigms by its relativist stance. The
wish to understand the living situations of older adults links to a social
constructionist influenced methodology, which holds that realities are
apprehensible in the form of multiple, intangible mental constructions that are
socially based (Guba & Li ncol n, 1994) . F u tivisrh giews

compensat

fisoci al

reality as being soci al | y200Z @nl89). Frantthee d 0 ( Saunc

perspective of gerontechnology, Chen and Chan (2011) recommended, i t 0

t ake

i nto account cont ext specific fadp9.rso when

Taking this perspective, the social constructionist view and a focus on the
discourse alone seems unsuitable. Significant factors in understanding the
influence of the context of use are the ability to acknowledge bodily changes
and challenges that the latter part of the life can bring about (Day & Hitchings,
2011) and to comprehend the physical burden of older consumers (Lai et al.,

2008). As Chipchase and Steinhardt (2013, p. 124) suggested, A . . . t he

to learn is where the doing gets done, Vhich can be viewed as a distinctive way
to acknowledge the physical situation of the elderly and a way to understand
and explain why older adults have different experiences and expectations
toward technology use. It also allows the author to triangulate between the
espoused theories (what the elderly participants say) and their theories-in-use
(Argyris, 2010). From a methodical perspective, there is a wealth of studies
emphasizinganeedf or i ntegrating the Avoice
2012) through participatory methods (Flandorfer, 2012; Kohlbacher, 2008;

Leonardi, Mennecozzi, Pianesi, & Zancanaro, 2008; Peine & Neven, 2011),

best pl &

of t he

because t o reduce t he Afcognitive di stanceo

researchers and older adults might be helpful to achieve more accurate
customer requirements. This leads to more active involvement of older people
in the development process as illustrated in the table below by Creswell and
Clark (2011). Finally, that perspective assists with the aim to provide more

appropriate solutions to help the elderly achieve their wish of ageing-in-place.
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However, little attention is given to this approach in the included studies. The
lack of attention to that issue might explain why assistive technologies have not
been widely used by older adults (Coughlin et al., 2007; Thielke et al., 2011;
2014) , ng them fAom3b)ousl y ni

Neven render.i

Table 16: Elements of worldview and the implications for practice
(Creswell & Clark, 2011, p. 42)

Worldview
element

Postpositivism

Constructivism

Participatory

Pragmatism

. . . - Singular and
Singular reality Multiple realities i . . .
Political reality multiple realities
Ontology (e.0., (e.0., o
. (e.g., findings (e.0.,
(what is the researchers researchers ;
) . ; are negotiated researchers test
nature of reject or fail to provide quotes to 2
. : . with hypotheses and
reality? reject different o . -
. i participants) provide multiple
hypothesis) perspectives) :
perspectives)
Eplstemology Distance and Collaboration Practically (e.g.,
(what is the ] T Closeness (e.g.,
. : impartiality (e.g., o (e.q., researchers
relationship researchers visit
researchers - researchers collect data by
between oo participants at : ) ~
objectively e actively involve Awhat wo
researcher their sites to g
. collect data on participants as  address research
and that being . collect data) :
instruments) collaborators) guestions)
researched?)
Participatory
. (e.q.,
IEWEYE (22, researchers Combining (e.g.,
. researchers start X
Methodology Deductive (e.g., ; e involve researchers
: with participants o .
(what is the researchers test ; : participants in collect both
. views and build N
process of an a priori Aubo to all stages of the ~ quantitative and
research?) theory) P research and qualitative data

theories, and
generalizations.

engage in
cyclical reviews
of results.

and mix them)

To sum up, understanding the multiple realities of older adults leads to a social

constructivist position that includes an emphasis on the context of use (Creswell

& Clark, 2011). Following this approach, t he aut hor i's fAactiv
facilitating the 6émultivoiced reconstruc
as t hose of ot her & &aimcolr, cl99p, am 115).0As @Gu b a

complementary approach, participatory elements are used throughout the

study, whi ch is a ipn27)u i ry

Aiprocess of joint

to provide more accurate user representations.
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3.2 Methodological consequences of the chosen

research philosophy

In adhering to a social constructivist paradigm that includes multiple realities

(Creswell & Clark, 2011), t h e aut hor uses Steends framewc
evaluate a variety of approaches that could be employed or even combined:

participatory design, co-design, empathic design, and applied ethnography. In a

design study about bathing practices, Kuijer and De Jong (2011) used this

framework in combination with practice theory. The content can be

differentiated as present or future orientation and the kind of user involvement.

All can be understood as attempts to involve the user in the process and to

lower social distance (Lew et al., 2015).

a research orientation
A

Participatory

Applied
design

ethnography

A move of A move of
users towards Lead user Contextual researchers
researchers <€ approach design > and designers
and designers towards users

Co-design Empathic

design

v

a design orientation

Figure 25: Research directions (Steen, 2008, p. 31)

The horizontal axis of the proposed overview plots a movement of users
towards researchers and their participation in research activities versus a
movement of researchers towards users and towards their domestic worlds and

experiences. The vertical axis distinguishes between an understanding of the
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currentsit uat i on of t h ee.lookimgrfor groblents antthe costext)of
use, and exploring opportunities for fut

The author proposes to use these two directions as two axes and to plot four
different approachesfromSt eends fr amewor k.

1 Applied ethnography;

{1 Participatory design;

1 Co-design;

1 Empathic design.

According to Brewer (2000) ndethnography
occurring settings e . by means of me t
meani ngl®9 . ( A research approach based
typically has a specific current situation or practice as a starting point. In
contrast to a traditional l engthy et hn
which offers a deep understanding of the people 6s real ities (Br
Ehn & Lofgren, 2009; Hammersley & Atkinson, 2007; LeCompte &
Schensul, 2010; van Maanen, 2010). For example, when a specific problem

is focused upon or when attempts are made to develop solutions to a

specific problem (Steen, 2008; Suchman, 2007). This approach is termed

applied ethnography because one would typically go out in the field to study

and understand people to a certain extent, namely to apply findings to

improve product development (Steen 2008). Various scholars (Gram-
Hanssen, 2011; Hargreaves, 2011; Pink, 2009; Shove, 2003) focussed on
understanding the influences of energy consumption in the home. Pink
(2009) extended this approach and i Nt
et hnography, 0 which di rascomposet of diffeeentt ent i
sensory elements (smell, touch, taste, vision, sound). These elements are

used to create and manipul ate the fAsens
orapi d et hnography, &6 whi ch i s a <coll e
provide a reasonable understanding of users and their activities given
significant time pressures and limited time in the field. Similar to applied
ethnography, the core elements include limiting the research focus and

scope, using key informants, and capturing rich field data (Millen, 2000). In

all of these approaches, the researcher focusses on the home of the user to
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explore a specific, rather narrow research field. In participatory design, users
are treated as experts and an attempt is made to bring their (tacit)
knowledge and skills to the research and design process (Steen, 2008). The
goal is to let users and researchers work together to create a tool that will
enable the user to do his or her work better. It can be linked to open
innovation (Chesbrough, 2003) or networked innovation (Steen, Bulis, &
Williams, 2014) and the concept of lead users (von Hippel, 2005). Steen
(2013) differenciated applied ethnography as being concerned with
understanding and representing current situations, and empathic design as
being concerned with envisioning and experiencing alternative or future
situations. Kohlbacher (2008) referred to empathic design as a way to grasp
customer needs and translate them into a product concept. Furthermore,
Steen (2008) argued that empathic design is different from participatory
design and co-design: the latter are attempts to make users move towards
researchergh@®@ramd acdesivi ti es athedforrpeaist i ci pat e
an attempt by researchers and det®sgners to
and engage with u®eumsup, this gtyde can e situaes .
in the realm of applied ethnography because it is concerned with
understanding older adults only to a certain extent (domestic practices) and
to a specific end, namely to apply the findings to inform or inspire product
and innovation management. As underscored by Dourish (2006), the domain
of technology and everyday practices are mutually constitutive and cannot
be separated. For the author, applied ethnography offers a point of
mediation between the domain of everyday practices and the domain of
technology design. It provides a snapshot basedonand6i nsi der 6 perspect.
through home visits, so that a better understanding can be gained from older
a d u Irdalgigs. Based on the findings of applied ethnography, the author
makes use of participatory design attempts to lower social distance (Lew et
al., 2015), which provides more accurate representations of older people. By
using participatory methods to envision future concepts, the study aims to
provide conceptual orientations, rather than product specific suggestions.
Since the study explores a rather unfamiliar terrain, it fosters an iterative

process of learning.
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3.3 Specifying the unit of analysis

The author determined that an appropriate investigative tool needed to be found

to understand the living realities of older adults. Social theories of practice is a
group of theories from sociology and uses practices like telemedcine and the
nursing tasks (Nicolini, 2013), bathing (Kuijer & De Jong, 2011), or doing the
laundry (Pink, 2004, 2012; Shove, 2003) as its main units of analysis. It shifts

the level of analysis in research away from individuals to practices (Reckwitz,
2002; Schatzki et al., 2001), wh i ¢ h organised néxuses o f  a c (Sc¢hatakit y o
et al., 2001, p. 56) consisting of a set of activities or actions that compose a
practice. The practice of doing the laundry provided such a tool because it is
ubiquitous, always on the agenda, and charged with significance (Kaufmann,
1998; Pink 2004). It is the reminder of the feminine role in doing the housework
(Cowan, 1983; Shehan & Moras, 2006). Looking at the broader affects by
Azooming out o , p.R31lxdoihg the laund® cdn3be linked to
dressing which is closely implicated in the expression of identity (Twigg, 2014).
Fashion and dressing is traditionally a youth oriented cultural field (Twigg, 2014)

and plays a key role in feminine seduction. As s uc h, Aicl othes | ie
between the body and its socialpres ent at i ono (.78 and gmbod2 0 1 4,
a fundamental component of personality incorporating the notion of cleanliness
(Kaufmann, 1998). By concentrating on doing the laundry, the author can learn

more about the housework habits, routines, and cleaning conventions of older
adults as opposed to asking a large variety of direct questions. According to
Kauf mann (1998), 0 téhis highlpsyrhbolicigp. Gijabechusen e

it is associated with an archetypal household task and involves a degree of
organization and planning (Cowan, 1983; Edwards & Grinter, 2001; Shove,
2003).
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The approach in this thesis is similar to Kaufmann (1998) who analysed couples
about their relationship by using laundry as an analytical tool. Like in
Kauf mannos appe laumdryhis ndtdhie neal subject but the tool in
this thesis. The main interest lies in the target chosen for this study 1 the

domestic practices of elderly persons. Research design

This section is guided by the following statement: A A r e s e amisthe logie s i g
that links the data to be collected (and the conclusions to be drawn) to the initial
guestions of t hep. ZtThergsearch fodusand thie @rialgtical
strategy follows an outcome-driven innovation approach (Bettencourt & Ulwick,
2008) and explores the perception of independent living of older adults, which is
first linked to domestic practices and the use of household technology in
context. As a necessary prerequisite for an investigation about household
technology use, this study further attempts to validate existing and to explore
new determinants influencing different use patterns of older adults. This
exploration requires a microscopic approach. Usage patterns need to be
understood not only at the technology or product level but i more specifically
on the level of personal dimensions including the underpinning influences of
habits, routines, structures, and conventions. Furthermore, external dimensions
and the social context in which the practice is embedded need to be
understood. Although social theories of practice are not behavioural and clearly
shift the attention away from the individual (Reckwitz, 2002; Nicolini, 2013;
Warde, 2005), psychological determinants seem to play a role as indicated by

literature review and cannot be neglected.

A meticulous, iterative research design not relying on a single method but rather
focusing on genuine phenomenological data was needed by using a multiple
method approach (Kimbell, 2009; Kuijer & DeJong, 2011; Kumar & Whitney,
2007). Consequently, an exploratory approach was chosen that helped to
understand the dodily doings and sayings6(Schatzki et al., 2001; Nicolini, 2013)
of older adults. The author used applied ethnography in that he went to older
a d u lhone$ and listened to stories about their lives, domestic habits, and
preferences (Creswell & Clark, 2011; Kuijer & DeJong, 2011; Pink, 2004; Shove
et al.,, 2012). To address the specific research questions and to triangulate
findings different methods were used. To Goffinetal. ( 201 2 ) : ATwo of

important methods from ethnography are contextual interviewing and
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systemati c (pbd¥)eThe author dvas onade use of both methods;
however, they appear in a particular from. In the contextual interviews, the

aut hor | aid the Afocus on the tasks tha
pr od uGoffim et al., 2012, p.47), which is similar to outcome-driven
innovation (Bettencourt & Ulwick, 2008) and understanding the job to be done
(Christensen & Raynor, 2003). It is typically difficult for individuals to be open to
others. In order to avoid this problem, the author used probes and stimulus
material to create openness. Participatory design elements were used
throughout the research and helped the author to discuss ideas for alternative

ways of doing a domestic practice. To comprehend the detail of a domestic
practice with each research participant
from collecting the laundry in the basket to drying it outside or elsewhere (Pink,
2012). In order to increase robustness of results and to develop the initial
research framework further, other perspectives from various stakeholders and
different methods were required.

Usage diaries

Self-reported data such as diaries have been used by other researchers in
ethnographic studies (Goffin et al., 2010; Hammersley & Atkinson, 2007), like
those conducted by Kuijer and DeJong (2011), who provided participants with
workbooks to unravel their bathing practices. In this study, participants were
stimulated to unravel their own laundry practices for each time they did the
laundry for three weeks prior to the interviews. The participants were guided by
open and closed questions such as: iHow has housework changed over the last
years?0 0 r oW Ho you wash your favourite garments?0 a n d esiribe the
activities involved in doing the laundry.0 Following the deconstruction exercise
created by Kuijer and DeJong (2011), the questions were related to the
appliances used, the skills required, and the image of doing laundry in order to
obtain an understanding how laundry-related elements are connected. The
comments in the diaries helped to formulate the approach to issues to be
explored through the main research method, which are contextual interviews.
The core intention was to develop the topic list for the contextual interviews and
to get an initial understanding about the habits of the recruited participants.

Thus, the diaries were not included in the analytical data procedure.
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Contextual interviews

The degree of structure of an interview is also influenced by the design of the
entire research project (Easterby-Smith et al., 2008). The more the structure is
defined, the more positivistic the design is. In comparison to structured
interviews and questionnaires, unstructured interviews belong to non-
standardized interviews where the interviewer uses only a list of themes and
key questions to be asked (Saunders et al., 2007). Semi-structured interviews
lie in between the structured and the unstructured type, which facilitates
flexibility and adaption for collecting further or new information and data, which
may not have been planned. To achieve a more open-minded analysis
(Euchner & Henderson, 2011), the author focused on outcome driven
innovation (Bettencourt & Ulwick, 2008) via contextual interviews (Goffin et al.,
2012), which took place personally in the home. The author started with a
narrative stimulus about t he Whatnde yoa |

l ook for when you dotoexplere aspeaskof tye perdomalp

shoppin

ping?o0

dimensiona n d owillichhas your shopping changed over tl

course of the narrative, further open-ended general questions were posed such

a sCanyouexplaintomehow you do the | aundlowedon a typi

by a more specific inquiry such as i e there differ e nt ways o fwithd
this approach, adapted from a list of key questions by Goffin et al. (2012, p. 47),
gualitative data were collected to validate existing determinants and to identify
new ones. LeCompte and Schensul (2010) described in-depth interviews as the
principal form of ethnographic research. Contextual interviews add value as
they allow older consumers to point to actual things in their surroundings and to
use their own environment as a prompt (Goffin et al., 2012). The self-reported
data from the diaries have been validated through the interviews and
observations. Furthermore, as household chores are carried out routinely, it
allows for an exploration of tacit knowledge (Goffin et al.,, 2012) and to the
ability to identify gaps in the underlying espoused theories and theories-in-use
(Argyris, 2010).

Attempting to apply new forms of ethnography, | i ke dappl i edd
potentially problematic and can be uncomfortable for a researcher because it is
not well supported by academia (Pink, 2009, 2012; Shove, 2003; Shove et al.,

oing this

iest hnogr aj

2012) . Il n I ine with Pi ndadgsensaeyCibribgraphy@t est appr
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it uses visual and sensory methodologies as ways of seeking routes to knowing
aboutol der expedendes ©he approach in this study departs from the
more classic ethnographic practices of participant observation and interviewing
in various ways. Itincl udes aspects of i v 2082) auch s o c i
as taking photos of the location and of the operation of the machines. These
photos are not used as primary data, but as triggers and traces for the reflection

and analytical process.
Using cultural probes in the contextual interviews

In the mock interviews, the author identified that some participants were too

strictly oriented towards a laconic way of presentation. As a countermeasure

cultural probes were used because they enable people fto report on their daily

lives and experiences, so that these inform or inspire research or design

pr oc e s(Stees, 02008, p.43) and were used in previous ethnographic
research studies (Dourish, 2006). Participants of the study were first stimulated

to unravel their own laundry practices. To Schatzki et al. (2001), At heingppr gan
phenomena resolve into ment al conditions
practices are organise d (p. 61). The emphasis in practice theory is on the

social order, which is based on the arrangements of people and artefacts

through which they coexist and how those entities relate and possess identity

and meaning. As the interview continued, a &6 di r t y presented.tThe wa s
participants were asked to consider strategies to get rid of the stains as means

of deconstructing the practice of doing the laundry where it is established, in the

home of the elderly.

After the initial responsesto 6 how t o g e taingon the shift,d6 t hlee ss hi
was handed over to the elderly person with the task to wash it prior to the
second interview. In the second interview, the process activities of cleaning and
the problems that occurred were discussed, including possible strategies. In so
far, it involves older adults intensively in the research process in concentrated

ways rather than extensively over longer periods of time.
Participant observation

The task of the author was to understand the challenges that the elderly face
with their living environment (e.g., location of appliances in the cellar) and the

use of physical artefacts (e.g., walking frames). To Pink (2004, 2009), video re-
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enactments are not observations of naturalistic behaviour; rather they are

research events in which participants re-enact everyday practices for the

research process. The author followed the approach of Pink and used product
demonstrations as a researcheventand made reference to Bourdi
notion of knowing in practice, which suggests that knowing is generated in

context of specific practices. The author followed this approach by observing

and interviewing the participants while they filled and operated the washing

machine becauseiof t en we cannot (Schgn, 200h,4.t9). Bye knowo
situating the research in movements, the implication is that new insights about

unsaid aspects of life in the home that are experienced in movement are

identified (Pink, 2009, 2012). Moving together around the home and talking to

each other has the advantage that it is a shared experience where the elderly

have the technology close at hand. This shared faundry touro (Pink, 2009,

p. 106), which took around half an hour, allowed them to demonstrate the use of

the device to the author. In the current study, doi ng a shared Al aundry
offered the author encounters with the material and sensory environment of the

home and memories linked to it (Pink, 2009, 2012). By deconstructing a job

from the beginning to the end, the researcher gains a complete view of all the

points at which a customer might desire more help (Bettencourt & Ulwick,

2008). In this study, deconstructing the laundry process and moving together

with the participant through the home provided insights beyond technical

appliance improvements.

The home visits show the importance of understanding the processes dn getting
the job doned(Bettencourt & Ulwick, 2008; Goffin et al., 2012) and to experience
the challenges of the living environment, to discover opportunities for innovation
rather than observing how the machine is put on. As a consequence of moving
down steep staircases some participants reported about their fear of falling
during this kind of process activity. In observing a 78-year-old participant
carrying the basket half-full with laundry down from the bathroom to the cellar
provided the researcher a more realistic picture about the processes and
challenges involved in doing the laundry as opposed to just observing the

operation and usage of the machine.
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Use of personas and storyboards in focus groups

The understanding of the diversity of this segment can be fostered and enriched
by using the concept of personas, which are descriptions of fictive users
(Glende et al., 2010; Leonardi et al., 2008; Lew et al., 2015; Steen, 2008).
Furthermore, Apersonas and storyl i ne sefiings
from observations, interviews or workshops and to apply these in research and
design process @ 44). Fersovan are idvenfed characters with
personal features, life stories, tasks, and individual daily problems. For this
study the life stories of the personas are fictive in nature. However, the
characteristics and challenges in daily activities are derived from the field site
and include a narrative of typical problems and challenges in doing daily
household activities (Steen, 2008). The use of personas lowers cognitive
distance to distant target groups (Lew et al., 2015), faciliates empathy and
fosters the abiltiy to imagine future situations or new products (Glende et al.,
2010; Steen, 2008).

By feeding in real data from the contextual interviews and observations allow
the author to avoid generating stereotypical users that may bear no relation to
t he act ua lity. Therefore) the autkoamakes use of the persona profile
based on the framework of Glende et al. (2010) in an amended form (see below
table).
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Table 17: Persona framework (Glende et al., 2010, p. 45)

Persona ,Lead user” <: Typology of Cluster

Cluster . End user®
MName, age, living/housing situation, former job,
d g'rspeciaﬂi% ! <: Mame & demographic data

Personal

< Short statement
...statement

_. situation <: Personal situation

... requirements

<: Reguirements

! ... possible barriers
worried about < :: Possible barriers

The persona framework by Glende et al. (2010) provided the author with a
holistic concept, which has been integrated in the conceptual research process.
The persona framework was taken as a basis to create fictive scenarios of
typical daily situations which are often used in participatory design (e.g.,
Compagna & Kohlbacher, 2015; Kujer & DeJong, 2011). Typical user scenes
and situations were developed using analogies and metaphors from multiple
observations mainly from the field site observations during the home interviews.
They helped to generate a shared understanding (Steen et al., 2014) between
participants of the focus groups. The scenarios which included visualizations
were used as @athfinders6(Steen et al., 2014) to explore an unfamiliar research

field, to define conceptual directions.

To sum up, the described methodological decisions built the basis for the
research design. Based on the philosophical assumption, it is clearly shown
why and how certain methods were chosen and the implications of those
choices for the overall research design. The main methods chosen are listed in

the below overview:
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Table 18: Overview of methods used

Method

Usage diaries

Contextual
interviews
including cultural
probes

Participant
observation;
feituatedac t i o
(Suchmann,
2007) and
Awal ki ng
(Pink, 2004)
through the home

Personas

Scenario
presentation and
analysis by using

storyboards

= =a =9

=

Description

To deconstruct practices

To prepare interview topic guideline

To focus on the tasks customers aim to
complete

To facilitate conversation about daily
practices and experiences, so that these
inform or inspire research or design
processes

Touseadst ai nedacutlral r t €
probe

To study how people use their
circumstances to achieve dntelligent
actiond

AAn approach that f
people and things &
p. 33)

Product demonstration of doing the
laundry (job to be done)

To create descriptions of fictive (elderly)
persons

To gain a detailed understanding of
different user characteristics.
Particularly as a guideline for
researchers and designers

To create and evaluate use scenarios of
fictive (older) persons

Scenarios are written as stories based
on information gathered from research
Used as @athfinder6to explore
unfamiliar terrain. Useful for concept
development (not product development)
To lower social distance to distant target
groups

References

Kuijer & DeJong, 2011
Steen, 2008

Goffin et al., 2012
Steen, 2008
Shove et al., 2007

Suchman, 2007
Pink, 2004; Pink, 2012

Christensen & Raynor,
2003

Pink, 2004
Shove et al., 2012

Glende et al., 2010
Leonardi et al., 2008
Lew et al., 2015
Steen et al., 2014

Glende et al., 2010
Leonardi et al., 2008
Steen et al., 2014
Lew et al., 2015

Application in
study

Home
interviews

Home
interviews

Home
interviews

Focus groups

Focus groups

Finally, the figure below provides an overview of the three research stages

involved and the different methods used beginning with the initial research

framework and ending with the final conceptual framework. The illustration

below shows the interplay and connection of the methods used and the

research questions addressed.
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How to identify and manage entrepreneurial opportunities
for an ageing consumer goods market?

RQ 1 How are independent living and the influence
of household technology perceived by the elderly?

RQ 2 What are determinants that affect use patterns

RQ 2 What are determinants that affect
use patterns of household technology?

RO 3 What are the implications for a
company commercialising disruptive
innovation targeted at the emerging

RQ3 What are the
implications for a
company commer-
cialising disruptive
innovation targeted
at the emerging
segment of elderly

of household technology? segment of elderly customers? customers?
RESEARCH
I RESEARCH STAGE 1 I RESEARCH STAGE 2 I STAGE 3 N
7

‘ AUGUST 2013

N N N N N N ()

JULY 2014

INITIAL RESEARCH
FRAMEWORK

Validation

Expansion

DIARIES

Written statements
about laundry
practices

Open and semistruc-
tured questions
about weekly laundry
activities

Unravel objects,
elements and
features used

CONTEXTUAL
INTERVIEWS

Contextual interviews
about household
technology in general

Unravel laundry
practices using
cultural probes
(e.g. shirt with stains)

Identify use patterns
of laundry appliances

In situ demonstration
of doing the laundry
(systematic observa-
tion)

Develop personas
for scenario analysis

EXPERT
INTERVIEWS
[DAY CARE
WORKERS]

Triangulation of home
visits

Participant
observation and
expert interviews

Explore perception of
rassisted livings

3-day internship in
day care centre as
rsilent observer<

EXPERT
INTERVIEWS

Experts from various
fields: technical
experts, doctors,
designers and
architects

Triangulation of home
visits
Interviews by telefon

or face-to-face

Gather understanding
for preventions
and interventions

Extend and
validate personas

FOCUS GROUPS
WITH ELDERLY

Three focus groups
with elderly

Present use scenarios
based on different
personas

Validate level of
acceptance for smart
household appliances
and smart technolo-
gies

Identify disruptive
technologies, discuss
enablers and barriers
for acceptance of
disruptive technolo-
gies

FOCUS GROUP
WITH EXPERTS

Discuss conditions
for a business model
based on disruptive
innovation

Opportunity
recognition

Expert focus group
with business
managers, desig-
ners and innovation
experts

FINAL CONCEPTUAL
FRAMEWORK

Overall research
study

Figure 26: Research process of study
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3.3.1 Data analysis

Content analysis was used for the analysis of the primary data, which has clear
guidelines and procedures (Hsieh & Shannon, 2005; Kuckartz, 2012; Mayring
2000). Hsieh and Shannon (2005) described content analysis as a qualitative
approach that is used for analysing and interpreting text data. As the data
collection of interviews focuses on the textual result in the corresponding
interview transcript, content analysis is regarded as appropriate. The author
determined that this category based approach for analysis suits the objective of
the interviews to validate and possibly extend the concepts from the literature
review and the initial model. The attributes of content analysis fit the
philosophical standpoint, social constructivism, used in the present research.
Content analysis is seen as useful because it has rules that are clearly specified
in advance for the assignment of the raw material to categories (Kuckartz, 2012;
Maxwell, 2013; Mayring, 2000).
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Table 19: Initial determinants (based on Shih & Venkatesh, 2004)

Dimensions and
determinants

Description and Explanation

o I Household communication intensity
5 Household 1 User can discuss questions with others
= Communication 9  Word-of mouth communication, use of social
S networks, etc.
<
(&)
3 Competition for limited Ul S j[(.) e el .
1 Competition for household technology among family
S resources
= members
-CIC)
o .
3 Prior experience with 1 How long thg househgld appliance has been used
I q ] 1 Age of washing machine, dryer
technology in the family o
1 Familiarity with and dependence on technology
S 1 Includes the inherent characteristics of a
Z’ Technological technology, its versatility aqd capabilities
5 sophistication T Level of comfort of users with newest household
£ appliances, use of smart technologies (PC-tablets,
a etc.)
3
'gv I Substitutes used for doing the laundry, washing and
S Comblementar drying. Other resources used, e.g., dry cleaner, to
= tecrrl)nolo ies y dry outside, hand wash
& 9 1 Relative advantage of substitutes (e.g., saving
= energy costs)
1 Being experimental and having an inclination to try
Use innovativeness different things
1 Work-around to solve problems
=
(@] .
o Frustration with i Comple?< technologles often frustrate users
= 1 Frustration arises because technology fails to
o technology . .
E perform reli abl yexpeatatiomse e t
a
Tg Life Course 1 Events in life that affect housework and the use of
% (Loe, 2015; Mathur et al., technology e.g., retirement
E 2005) T Influence of O6technol ogi
Technical self-efficacy
(Chen & Chan, 2014; 1 On e IBekef to be able to cope with technology
Czaja et al., 2006)
= 1 A supportive social environment: speaks to
o External communication neighbours and friends, uses social networks to talk
% about technology
S
o External technology 1 Use of technology outside the home influences the
< use at home, e.g., use of dry cleaner
)
5 Family exposure to target 1 High exposure to media stimulates involvement with

media technology
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The dimensions, determinants, and descriptions that were derived from the
literature review served as a pre-coding. However, the original determinants
from Shih and Venkatesh (2004) were based on computer use. Thus, the
operationalization for some determinants had to be adapted for the current
study of household appliances. That choice was based on the research of doing
the laundry by Kaufmann (1998), Pink (2004), Shove (2003), and Shove et al.
(2012). With this approach, qualitative data were collected to extend and enrich

the initial model using deductive-inductive reasoning.

As mentioned earlier, these initial codes are part of the initial research model

and need to be validated, invalidated, and possibly extended or dismissed as a

result of using them in a new context (Alvesson & Sandberg, 2011).The

following subsections discuss and describe the results of the contextual
interviews by of f eri ng a {Ue®omptks Schiersgl, 2010)@lbouto n
thedet er mi nants which affect technology u:
means not only a description of activities but also an explanation of meanings

from different perspectives. To sum up, the initial research model delivers the

initial codes which are validated or possibly extended or dismissed as a result of

the interviews and the analyses.

Because the native language of the interviewer and interviewees is German, the
transcripts are also in German and not translated into English. The analysis of
the interview is done with the software MAXQDA, as the number of transcripts

could not be managed manually.
Analytical strategy

In order to understand the depth and width of the phenomenon studied, an
analytical strategy was required to make themes, subthemes, and their links
transparent without losing too much of the context (Kuckartz, 2012). The
general analytical procedure follows Kuckartzd 42012) eight-step approach.
This was supported by visual presentations to get an overall overview for

themes, anchor examples,and Oprototypical &8 quotes.
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7) Re-adjust &) Confirm
category system category system

6) Assignment or and continue with

generation of further text units

further categories

1) Define target of
category building

based on research
5) Read text unit

in a sequential

question

manner line by
line and build

category in-vivo

4) Start with first 2) Define degree
text unit and of differentiation

relate to or of categories

enerate category
=

3) Define level of
abstraction

Figure 27: Developing categories from the text (Kuckartz, 2012, p. 64)

By following Ku c k ar t zstep-apgaachhwhi ch was based on Mayr
(2000) earlier work, the author had to initially clarify what should be achieved
with the categorization process and for which research question they should
provide support. With this in mind, the analytical text process needs to support
the research questions. The coding tasks could be divided into two text
categories. The first one deals with the perception of independent living and the
second with determinants that influence technology use. In the next step,
Kuckartz (2012) mentioned that a researcher needs to clarify the level of
abstraction. In particular, how close the researcher wants to stay to the original
wording of the participants. For this study, a higher level is more appropriate
because the focus is on the transparency of the content rather the sticking to

original wording, which includes dialects and slang (see also transcript policy).

122



3 RESEARCH METHODOLOGY

In a further step, the text unit is marked and at the edge of the document and a
category was assigned, which can be a word or a short phrase (e.g., frustration

with technology). The research framework incorporates an initial list of coding
categories that were used as a starting pointt. The f i fth step of
approach involved working through the documents and assigning a new text

unit to the above mentioned initial categories. To ensure consistency each new

text assigned was compared to the texts already assigned in the category.
Occassionally it was required to assign a text unit to more than one category,

which is an accepted procedure according to Kuckartz (2012). Also,
relationships between categories like the technological sophistication of a

product and the use innovativeness of the participants were examined and the
categories were modified. A special emphasis was laid on the anchor examples,

which should be characteristic of the category and support the differentiation to

other categories and therefore clarify the application of the category and justify

the conclusionsmade. These anchor examples should b
the customero (Goffin et al., 2012) and

from the literature.
Background constructions

Content analysis suits the philosophical standpoint of social constructivism, but

in this research it is not enough because the context plays an important role that

cannot be assessed by a pure textual analysis of coding and categorization
(Maxwell, 2013). Maxwell (2013) pointed out that categorization as an analytical

strat egy fAcan creat e palld).lTy overcomd thishthe antdoe r s 0
applied fAconnecting stprld2) ang iusedvarioys Maax we | |
(memos, transcripts, and photos) t o find outd &dindc,awres a3
debates in the current living situations of the older adults. Thus, the author paid
attention to background constructions (Schitze, 2001) in their narrative
renderings. The author determined that part of the analytical strategy was to

pay particular attention to background constructions (Schitze, 2001), which are
self-corrections or justifications of the participants regarding the course of her or

his narrative rendering. Schitze (2001) referred to background constructions as

a point during the narrative and self-monitoring at which the participant realizes

that the course of presentation has become questionable. As these are difficult

to code, the author made use of memos and sacrificed validity requirements. In
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3 RESEARCH METHODOLOGY

doing so, the author had a chance to understand the deeper motivations of
current attitudes, inner conflicts and implausible behaviour. In this line of
thought, the texts were initially analysed for sequences (Schitze, 2001), which
are autonomous narrative segments or units. Although connected, any of them
is a narrative by itself with the purpose to balance the reductionist character of

directed content analysis.

3.3.2 Transcript policy

As mentioned earlier, the author made transcripts of the contextual interviews,
expert interviews, and focus groups workshops. To facilitate reading and to set
the focus on the content of the transcript, it was necessary to use special
transcript policies (Kuckartz et al., 2012). This was especially important for the
lively discussions in some parts of the focus group sessions with seven
participants per group, which were characterized by the participants speaking
simultaneously. The author followed the transcript procedures provided by
Dresing and Pehls (2012):

1 Slang language and dialects have been translated into standard
language
Breaks and pauses in the interview have been marked with dots
Positive (like mh, ah-ha) and negative (like hm) answers were written
down. Other vocalizat i ons | wéreenotdvritternadown

1 Special highlighted words and intonations were written down in upper
case

1 Emotional expressions (e.g., laughing) were mentioned in brackets

3.4 Validity and reliability

This thesis provides a detailed documentation of the major decisions and
provides a high transparency of the steps taken to ensure reliability. For the
analysis of the primary data, content analysis has been used, which has clear
guidelines and procedures (Kuckartz, 2012; Mayring, 2000) and is supported by
using a well-established software programme (MAXQDA) providing further

transparency on how the raw material has been handled and the categories
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were built. Content analysis helps other researchers repeat the analysis
procedure as it provides a systematic and transparent approach (Kuckartz,
2012).

The author applied several procedures to ensure validity and reliability.
LeCompte and Schensul (2010, p.193) stated that fAtriangu
the validity and reliability of ethnographic research.0 For t he same r
question, the author made use of between-method triangulation and compared
the primary data produced of the different methods used (Hammersley &
Atkinson, 2007). Similar findings emerged from the methods used and
enhanced the validity of the findings. Ethnography was choosen because it
allows a combination of methods (Hammersley & Atkinson, 2007). As an
example: the author becomes a participant observer who can triangulate the
interview responses from the contextual interviews with direct observation of the
same persons, which reduces the reliance on a single method. Triangulation
was one reason why the author preferred doing the interview with a close
partner of the interviewee, either the husband or a child. This allowed for the
identification of the way somebody describes the partner or mother e.g., as

delpfuldéor ot competent in operating a washing machined

For the purpose of triangulation, data was collected over the period of time in
consecutive phases from different sources (diaries, photos, face-to-face
interviews including observations). The primary data gathered in contextual
interviews, were validated or dismissed by the succeeding expert interviews and
focus groups. According to Creswell and Miller (2000), a popular strategy is to
convene focus groups to review the findings. Both Easterby-Smith et al. (2008)
and Saunders et al. (2007) referred to focus groups as group interviews that
focus clearly upon a particular issue and that enable intensive discussions.
According to Yin (2009), a major purpose of focus groups is to corroborate

certain issues that the researcher thinks have been established.

When dealing with older adults, the author had to deal (at least) with two
specific validity threats. First, attention had to be paid to the mental and physical
condition of the participants, which might result in a loss of attention during the
interview process. This was counterbalanced by using short and conventional
guestions. Second, interviewing older participants about technology use

requires sensitivity and empathy to avoid patronizing them.
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Due to the small sample size, the author is aware that the external
generalization will remain limited. Overall, the reliability and validity of the study
have been enhanced by all of the steps taken by the researcher (e.g., between-
method triangulation, stakeholder perspectives, reflection-in-action, and content

analysis).

3.5 Considering research ethics

The author placed the highest regard to ethical considerations throughout the
entire research process. The conduct of the research is guided by the
uni ver sityds. Thecthieal gaidelinestpriovided by the University of
Gloucestershire Research Ethics: A Handbook of Principles and Procedures
(2013) were followed throughout the whole process. Furthermore, the research
proposal has been submitted to the university 6research ethics committee for
consultation and approval. The author recruited elderly participants from
different life-stages (approx. 65 years or older) from his private network who
currently live independently in their homes. There are certain general ethical
issues to be considered during research (Saunders et al., 2007): privacy,
voluntary nature, and the right to withdraw, consent, confidentiality of data,
anonymity, reactions of participants to the way data are collected including
embarrassment, stress, harm discomfort, pain, the behaviour and objectivity of
the researcher, and the quality of research. Saunders et al. (2007) also stated
that research ethics cover the ways in which research is conducted and
reported and that additional complex issues such as research bias, quoting
other authors, etc. must be considered. As mentioned earlier, the present
research methodology is based on a mult-st age approach
et hnographyo as tabproacm Atentioni wag giventt@ ethical
considerations at all stages of the research project when seeking access during
data collection and analysis and when reporting that data. The abovementioned
ethical issues are of a more general nature and should be considered during the
actual research work. However, the author engaged in special activities to

address ethical considerations depending on the specific method being applied.
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3 RESEARCH METHODOLOGY

Contextual interviews

1 For the contextual interviews, the older persons sampled were contacted
only from the a ut h qersbsal and private network. They were
contacted by telephone in advance and informed about the purpose of
the study and the modus operandi was explained.

1 It was emphasized that they were welcome to invite another trusted
person, a partner or daughter/son, to attend the interview if they so
wished.

1 General permission was sought to visit their homes by providing written
information about the research background and scope.

1 Free informed consent of the older adults was assured. They were asked
to read and sign consent forms for the home interviews (see Appendix
10). Consent was indicated by signature and was given by all
participants. They had the right to refuse and withdraw at any time
without giving any reasons.

1 The author was accompanied by his wife, who provided assistance in
organizational matters (e.g., video recording) during the course of the
interview.

T To develop an understanding of each
activities and the context in which they live, multiple interviews were
carried out in consecutive phases. This allowed one interview to be
based on observing the physical environment of the participants.

1 In order to be a really good listener, the author asked for permission to
tape-record the narrative. Permission was sought for taking pictures of
the location of the appliances. In addition, the product demonstration was
videotaped with prior permission. All interviews were transcribed
verbatim and annotated with observational notes in an anonymous
manner. Data storage was madeonaper sonal computer i

home office, which is only accessible by the author.
Focus groups

1 In a consecutive research stage, the qualitative approach included focus
groups sessions with older participants in a familiar parish building of the

community, which provided a comfortable setting.
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1 The same ethical guidelines were applied. Free informed consent of the
elderly was assured. They were asked to read and sign consent forms
for the focus groups. Consent was indicated by signature; all participants
signed the agreement. They had the right to refuse and withdraw at any
time.

1 In addition, a representative of the organization was present in all three
focus groups.

1 The author was accompanied by his wife, who provided assistance in
organizational matters.

1 An introduction about the topic under investigation was given and the
modus operandi explained. Further, the participants were informed that
the interview would be recorded on tape, and due to ethical
considerations, all personal data would be made anonymous. Permission
was sought for taking pictures. In addition, it was explained that they
could skip any question or theme or abort the focus group at any time

without reason.
Expert interviews with day care workers

1 The author received official permission from a day care organization to
interview the day care workers about their activities in the day care
centre. No interviews were conducted with older adults.

1 The names of the day care organization and the interviewed day care
workers were made anonymous. Free informed consent from the day
care workers was assured. Consent was indicated by signature, which all
did. They had the right to refuse and withdraw at any time during

interview.
Expert interviews

1 The author received official permission to contact the members of an
organization engaged in voluntary initiatives to support the elderly with
technology. The members were contacted in writing about the research
scope and informed that they could volunteer in an audiotaped telephone

interview if they so wished.
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1 Free informed consent of the experts was assured. Consent was to
participate was provided by return mail. They had the right to refuse and
withdraw at any time without reason.

1 A focus group session with experts followed the same strict ethical

standards.
Data storage

1 The raw data gathered from the interviews and observations were stored
in a protected file on the laptop of the author, including photos and video
clips. The raw data consisted of audio recording files.

1 Only the author was able to open the file with a password.

The notes made during the interviews and the observations, the
information about the observation tasks, and the reflective notes made
after the observations consisted only of anonymous data (e.g., i P 1 0
used instead of the real name of participant).

1 All the transcripts were anonymized. The original file with the audio data
was deleted. Consequently, the data analysis procedure consisted only

of anonymized data.
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3.6 Chapter summary

The table below finalizes the chapter and includes the methods which are

related to the research questions and objectives.

Table 20: Expansion table

Research Questions

How to identify and
manage entrepreneurial
opportunities for an
ageing consumer goods
market?

@

@

(©)

How are independent
living and the influence
of household technology
perceived by the elderly?

What are determinants
that affect use patterns
of household
technology?

What are the
implications for a
company
commercialising
disruptive innovation
targeted at the emerging
segment of elderly
customers?

Source

Overall
research
study

Secondary
data and
primary
qualitative
data

Secondary
data and
primary
qualitative
data

Secondary
data and
primary
qualitative
data

Literature Review Results

Unclear managerial implications out of
disruptive innovation theory (Adner,
2002; Anthony et al., 2008; Christensen;
1997, 2013; Danneels, 2004; Selhofer et
al., 2012; Steen, 2013) related to elderly
consumers well-being (Herstatt et al.,
2011; Kohlbacher et al., 2014; Steen et al.,
2011). Throughout the research, the
theory of social practices is used, which
|l ooks at the el ement
and o6i magesd related
including domestic chores.

Ageing-in-place and independent living as
main wish of elderly. Technology as key
strategy to support this wish (Gafl3ner &
Conrad, 2010; Mollenkopf et al., 2010).
Strong empirical orientation towards

6i ndividualityd and

Various models (e.g., DOI, TAM, ADOPT)
neglect a deep insight in different use
patterns of older adults. To overcome
innovation barriers among older adults, their
usage patterns need to be thoroughly
analysed, so that innovations may be
developed which are compatible with current
usage behaviour (Ram & Sheth, 1989). The
use diffusion model by Shih and Venkatesh
(2004) was modified as an approach to
identify different user segments among older
adults (persona typology). The synthetic
framework assists to identify areas of
disruptive innovation to facilitate daily
practices (Schatzki et al., 2001; Shove et al.,
2012; Warde, 2005) and the job to be done
(Christensen & Raynor, 2003; Goffin et al.,
2010, 2012) in the domestic domain (Loe,
2015).

The research posits that different usage
patterns fAresult in
in future technology
Venkatesh, 2004, p. 69), either sustaining or
disruptive innovations.Disruptive innovation
is primarily a business model problem
(Christensen & Raynor, 2003; Johnson et
al., 2008). ECO and MCO need to co-exist
(Chesbrough, 2010).

S|

[0

d

Research
Methods
(primary data)

Following a multiple
method qualitative
approach. Combining
attempts of @pplied
ethnography,6
@articipant
observation,bexpert
interviews, and focus
groups.

Contextual (home)
interviews (incl. usage
diaries). Expert
interviews with day care
workers

Contextual interviews
(incl. diaries) and
participant observation
in the homes (incl.
product demonstration
and using cultural
probes). Expert
interviews to validate
and enrich findings.
Supplemented with
focus group discussions
of possible solutions.
Presentation and joint
discussion of user
scenarios.

Focus group with
experts using scenario
method to discuss
conceptual directions
and implications for a
business model.
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4 ANALYSIS AND DISCUSSION

4 Analysis and discussion

This chapter consists of the findings, the analysis, and a discussion of each of
the different research stages. The figure below visualizes the main steps

involved in developing the conceptual framework.

tEproring the perception of independent living

U
U
U
<

tldentifying determinants affecting use patterns

Modifying the initial conceptual framework

leentifying user typologies and market segments

{Final conceptual research framework

Figure 28: Analytical process

4.1 Research stage 1: Exploring independent living and

identifying determinants

The aim of the home interviews was to validate and possibly extend the results
of the literature review; research questions one and two are addressed in
particular. Therefore, the home interviews serve for reducing the bias of the
author and make use oft h e e | d e r ® 6rdeote identify tha determinants

influencing technology use.

4.1.1 Planning, conducting, and analysing contextual

interviews and participant observation

As the literature review showed, older adults prefer to spend most of the time in
their homes. Thus, it was very surprising that very few works were found that
study the problems of the elderly in the domestic domain. The author attempted
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4 ANALYSIS AND DISCUSSION

to address those methodological gaps by designing an observational and
interview-based research study. All participants have to live in their homes
independently, that means, without help of care workers. To gain access to the
private domain is difficult (Easterby-Smith et al., 2008; Hammersley & Atkinson,
2007; Pink, 2004; Miller, 2010). Therefore, the author used a snowball method
of recruiting participants using the network of people that had already been
interviewed and that belong to his wider personal network. In total, 13
participants from his personal network were recruited through snowball
sampling. Furthermore, a mix of singles and couples was preferred in order to

observe the implications of coping with housework alone or in a partnership.

In the Generali Altersstudie 2013 (Kocher & Bruttel, 2013) and in official
statistics old age is conventionally marked by the age of entry of retirement,
which in Germany is 65 years. The author adopted this age entry for participant
recruitment and further guided the recruiting process to the concept of
technological generations as introduced by Sackmann and Weymann (1994).
Obviously this relates to chronological age, but it provides a different
perspective because to consider ftohort effect or technological generation is a
crucial part of understanding their common social contexts and familiarity with
particul ar tlLee; 2@1B,| po 3).i Bhasp for the sampling and
recruitment strategy the author focussed on participants who belonged to

different cohorts, particularly to the two technological generations:

1 Early technological generation: born before 1939

M Generation of household revolution: born 1939 i 1948

Following this approach meant recruiting participants aged 65 years or older to
distinguish possible cohort effects between the two technological generations.
In one isolate case, the author lowered the threshold. This seemed to be
acceptable because no distinctive boundary exists from one year to another

with regard to changing attitudes and behaviours.
The sample structure

The conduction of the home interviews was in the German language and
carried out between August 2013 and March 2014. The interviews were
planned to be conducted in two sessions. The author personally conducted all
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home visits. In almost all of the cases, the author was accompanied by his wife
for technical and organizational support. Most participants were visited twice as
planned; two participants were visited three times due to unresolved issues. In
only three cases, was a single interview possible due to the par ti ci pan
availability and the travel distance to the location. In total, 13 participants took
part in the interviews, which resulted in 25 visits. Most participants were
assisted during the sessions of interviews, mainly by their partners or children.
The presence of those individuals was appreciated not only for ethical
considerations (see also research ethics in 3.6), but also because their views
occasionally contradicted those of the participants and were included in the
study (Pink, 2004) for the purpose of triangulation. The duration of the visits
varied from approx. 60 minutes to two hours depending on the process length of
product demonstration. All participants (except P5) were retired from
employment. The recruited participants were aged between 63 and 78 years.
The participating husbands were approx. 3 to 5 years older than the wives; the
oldest was close to 80 years (husband of P11). Thus, experiences from different
technological generations were covered. The participants had previously
worked as housewives, engineers, secretaries, skilled workers, police officers,
doctors, and teachers, which provided a good mix of different professional and
educational backgrounds. All participants can be broadly described as
belonging to the middle and upper class. Clearly, this is a limitation and narrows
the research scope, as the severely marginalized elderly were not represented
due to ethical considerations.
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Table 21: Overview of participants (home visits)

Available _
. " Appliances Location
Pa;t:? Gender Age Profession  Living Situation S\gr?iléliogﬁlt of
p p Appliances
Washer  Dryer
; House
P1 Male 69 el with Couple None X = Cellar
worker
garden
House
P2 Female 67 Housewife with Single Son X X Cellar
garden
House
P3 Female 78 Housewife with Couple None X - Cellar
garden
House
P4 Female 70 Secretary with Couple Partner X - Cellar
garden
House
P5 Female 67 Consultant with Couple None X X Cellar
garden
House 4
P6 Female 71 Housewife with Daughter X - Cellar
persons
garden
House
P7 Male 72 Doctor with Couple Wife X X Cellar
garden
House
P8 Female 69 Teacher with Couple None X - Cellar
garden
P9 Male 63 Engineer Flat Couple Wife X X Cellar
House
P10 Female 72 Secretary with Couple Husband X X Cellar
garden
House
P11 Female 71 Housewife with Couple Husband X - Cellar
garden
House
P12 Female 69 Housewife with Couple Husband X X Cellar
garden
House
P13 Female 75 Teacher with Single None X X Cellar
garden
Total Average Total Total
13 70 13 7

The data gained by home interviews

wher eby

t he

6x6

are displayed as Px for participant

s t he nu mbtleerhome fisitd. h e
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4 ANALYSIS AND DISCUSSION

The interview process

The topic interview guide (see Appendix 8) is structured in three parts (general
entry/warm-up, domestic activities and perception of future life-style). These
three parts are related to issues of independent living and the determinants and
sub-determinants from the initial framework. For each theme/determinant the
interview questions start wthone O0gener al g u efseé naoatiahn

andt hereof deri ve a r anngueies.ofs am exangple, aad

t o €

6sp

explore issues related to the personal dimensionaé gener al guestion

weekly shopping habits was asked, s u ¢ h whes yofi go shopping on the
weekends, what is important to consider?0 t o stimul at e
independent living and domestic practices. From here, more detailed aspects of
the personal dimension were addressed, such as life course changes after
retirement, aspects of quality of life, the meaning of ageing, perception of the
current (physical) living situation, and the like. In a next phase, domestic
practices were discussed in more general terms, including organization,
planning, and assistance in doing the household tasks. In this stage, an
evaluation of perceived changes in doing the practices over the years was
addressed. This involved narratives about the segregation of domestic
practices, employment of a domestic helper, and the perceived usefulness and
role of household appliances to facilitate tasks. Concerning the technological

dimension a general question was raised like ffor yourself, what would make life

easier?0 and tecbnolegy elptedcimgbiriex | 1 k e ihow

eval uate your t elub moi ticearbpid advelopmenti oé sniard
technologies and their application in the domestic domain, the perceived benefit
of computers, the Internet, and smart phones was attended to explore the use
innovativeness (Shih & Venkatesh, 2004) of participants and to see if
participants were accustomed to innovative, smart technologies (a more
detailed description of interview questions related to the determinants can be
found in the Appendix 8). In the following, more detailed inquiries related to
product characteristics of washing machines were raised, such as likes/dislikes

of features, aspects user convenience, quality, and operating costs.

Third, the interviewee was asked to verbally report and describe the practice
and the related elements in doing the laundry. Also, the level of satisfaction with

the process and the appliance were discussed. For this study, applied
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ethnography offered an 6i nsi der 0 perspective t hrough h o

detailed understandings could be gained from observingo | d er raditied. t s 6

As pointed out earlier, when an ethnographer is in the field making
observations, it is important to remember that it is a motivated observation
(Kelly & Gibbons, 2008). Contextual, problem-centred interviews could guide
finding disruptive innovations that are grounded in how people are living (Kumar
& Whitney, 2007). The author was interested in the actual practice, the work-
arounds, the @mbodimentd(Lai et al., 2008), and the challenges that occur in

following the laundry tour (Pink, 2012). Therefore, with each participant the

process from col |l ecting the | aundry to the drying

2012). This activity was announced and agreed to in advance during the
recruitment phase; therefore, the participants were prepared to demonstrate the
process activities involved. In a final step, stimulus material was presented in
the form of a prepared shirt with stains. The interviewee was asked about the
strategies to get rid of the stain and then asked to attempt to do so prior to the
following session. Here, the aim was to deconstruct the practice in process
activities to identify how the elements are linked. Finally, the first interview
ended with an inquiry how and where they hoped to live in 10 to 15 years. They
were also asked to predict how they would accomplish household tasks at that

time.

The second session allowed for the clarification of questions and the possibility
to gather deeper responses to open unresolved issues related to independent
living and determinants. The main purpose was ao
talk about skills, objects, and images in doing the laundry and revolved around
the strategies involved to remove the stains from the shirt. After discussing the
outcome, an additional stimulus material in form of a new detergent format was
presented. The perceived usefulness was discussed, in particular in how far this
new element might be integrated in the process to support and increase the

performance of removing stains.
Analysis of interviews

The analysis of the interviews started with the documentation of field notes
directly after the interview took place. Furthermore, transcriptions of the
interviews were prepared and analysed together with the field notes by focusing

on the meaning and sense of the answers with respect to the initial predefined
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category scheme as outlined in the initial research framework. Each qualitative
content analysis followed the same procedure (Kuckartz, 2012; Mayring, 2000;
Mayring & Fenzl, 2014). First, the author took down field notes directly after the
interview on a prepared form and recorded the general impressions about the
site, the location of the washing machine, key comments of the interviewee
about ageing, independent living, and the practice of doing the laundry. Also the
personal feelings of the author during the interview were taken down. The
photos from the living environment, particularly the location of washing machine
appliance (see photographs provided in Appendix 1), and the video of the
practice demonstration recorded were saved in a separate file. Second, the
audiotaped interviews were transcribed and a manual analysis was done (see
transcript examples provided in Appendices 9, 12, and 14). The manual
analysis was aimed at getting a first understanding of the content by applying
sequential analysis. In a next step, the pre-defined category scheme from the
initial research framework was applied. Furthermore, comments and short
memos were added in order to possibly validate and expand the initial set of
categories. Third, the analysis was done via MAXQDA. Short memos were
assigned to all interviews briefly describing the main findings. The findings
consist of coded interview segments and the profile matrix (see Appendix 5)
together with the field notes, which build the starting point for the analysis and

discussion of the qualitative data (Kuckartz, 2012).

4.1.2 Perception of independent living

By following an outcome driven innovation approach (Bettencourt & Ulwick,
2008),t he first research questiond (tRhQLl )s uipsp (
of an independent living. With this in mind, the study explores the question:
How are independent living and the influence of household technology
perceived by the elderly? If the answer to the first question leads to the
conclusion that independent living is significant for the well-being of the elderly
and can be regarded as a social need, then the context of independent living
needs to be explored. Thus, it is necessary to understand the role that
household technology can play as a means to support and facilitate
independent living b e ¢ a uPersonafiindependence depends on the ability of

seniors to perform instrumental activities of daily living (IADL)O (Higgins &
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Glasgow, 2012, p. 333). Shifting the attention from the individual to practices
offers the potential of exploring the role of habits, routines, and conventions.
This perspective questions and challenges the view of many scholars that
central to independent living is the recognition that each individual has control
over his life, based on the ability and opportunity to make free choices (GalRner
& Conrad, 2010; Malanowski et al., 2008).

(1) Reflections and experiences of home visits

Disruptions in later life

Transitions that occur later in life are typically difficult when talking about retiring
(P7, P8, P11), the loss of a partner (P2, P4), or sudden dependency due to
health issues (partner of P7). Those changes were described as very disruptive
and disorienting. For a retired doctor (P7), the transition into retirement was not
easy and required a reorientation. Today, the newly gained freedom opens

possibilities to enjoy home:

A can enjoy my home m80heuésaiveek s e d
someti mes ed&Rh mor eé

The reorientation was not easy and caused dig holes,6 but now he does
volunteer service. He does this with great enthusiasm, because it is close to his
heart. Because of this work he never feels unneeded or useless.

Volunteer work plays a big role for him:

AWhy shouldndét | pass my knowl edge

for me, because | donét feel empty

Feeling younger

The primary data findings underline that every ageing story is different (Kécher
& Bruttel, 2013). The way that ageing is perceived and when old age begins can
also vary. This has implications for distinct marketing and advertising
requirements because age perceptions of older adults are typically 8 tol12 years
below their chronological age and there is strong identification with persons that
much younger (Kohlbacher & Hang, 2011; Wolfe & Snyder, 2003). As one of
the participants (P4) vehemently stated: i Wh a t kind of an
Wh a 't about 7 0 ? .A ' Mang fobnsl theirobbdy iash spmehow old.
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However, the 6 i n n e was segdrdeddas much younger. As an example, a

socially active 69-year-old man (P1) mentioned that he feels 10 years younger.

ASo I do not feel as old as | am
around 60, you see. But, when it comes to some relapses, you know,
at housework, you recognize that you are not able to do everything
with your hands tied. All of a sudden. You can tell by certain
activities. @1)
Several studies pointed out that older people feel younger than their
chronological age and that this perception affects consumption behaviour
(Amatulli, Gianluigi, & Nataraajan, 2015; Kohlbacher & Chéron, 2012). This
deviation of &échr onol ¢ogdognitive aga)gnanifesta thed
positive assessment of independent living in old age by the participants. This
quote underlines that to feel 10 years younger has become a central cultural
ideal (Twigg, 2014). As this quotation reveals, this perception has far reaching
implications to overcome image barriers be ¢ a u Bempleido not willingly buy
products ¢€éthat are i A magwdfe & Shyden 2003n
p. 200). With regard to asking the participants where and how they want to live
in 10 to 15 years, all participants emphasized the wish to stay in their homes for
as long as possible:

AWhere am | going to |ive? Here.
you know. In 10 years | am, we will stilbeh er e ¢ When t he
still there. Thatos it. tkaryrhorenk p

you can get help. But if there is something wrong mentally, then you
have to say goodbye to this

Attachment to home

The emotional attachment to the particular home was strongly expressed by all
participants (P4: f | | ov e ) Whisseemsota leegpecially true for the
homes of the elderly, which are full of significance on entering the door. In every
corner and on every wall, there are symbols of family life and the current
situation of a person. Usually all participants had pictures on their wall of
children, grandchildren, relatives, or dead spouses. Stories of the past were
ubiquitous and showed images of younger days, when the home was a different
place - a place of interaction and plenty of housework and laundry to do. In this
sense, home can also be the collection of stories (Shove et al., 2012; Massey,

2005) about health decline in later life and the growing difficulties in doing
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4 ANALYSIS AND DISCUSSION

housework. However, some participants (P4, P5, P7, P10) also cautioned that

staying in one place is not necessarily a good thing due to the workload

involved for the upkeep of the house and the garden. With the departure of the

children, almost all of the participants find themselves in large family homes

with more space than they require. Pink (2004) conceptualized the home as a
necessarily oO6iacHmpéeer, pfoijpainthissiudy,t he part.i
nobody expressed plans for renovations that needed to be done. In contrast to

Pinkd €2004) assertion, the home of the elderly was .ba o6écompl e
However, becoming att ached to the home can | i mit a
willingness to move to a more appropriate, smaller, living environment when

health issues make it necessary. Some of the participants live in rural areas,

which means that growing older in their homes can result in a lack of services

and leisure amenities (P6).
Independent living as a multidimensional construct

AFor all the mentioned actiOneeaderlyady much | i f
(P13), a retired teacher in her mid-706 s , made t hinlser diaty abowe me n t

doing the laundry and other housework tasks. It seems to be common
understanding that staying in oneds home for
main wishes of older adults. When the participants were asked about going to a

day care centre, the emotional reaction of one 70-year-old woman (P4) was

enraged and very clear:

AThat sucks! Yes, that is bemgrible. Shelt
taken into a residential home, which is just hard, because there you
are always told what you should do. They tell you when you have to
have your breakfast, you are showered or bathed, no matter what. |
justhope that we dondét have t,whego t hrough th
we are 90, we will come back from the Caribbean and our plane will
crash, you see?0 (P4)

However, the primary data showed that independence or independent living is a
rather complex, multidimensional construct lacking a consistent definition. One
possibility is provided by scholars from gerontechnology (Loe, 2015; Wahl et al.,
2012) who definedi ndependence as oneb6s capabilities
every day tasks without external help (Alltagstauglichkeitd. In such thinking, a

main reason for the transfer of older adults to care centres is seen as being due
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to problems of coping with dnstrumental Activities of Daily Livingd (IADL) like

cooking or doing the laundry.
Independence and social inclusion

During the conversations the author raised aspects of following a life-style of
independent living and addressed the complete opposite concept of
dependency. Daughters, sons, neighbours, friends, etc. each have their stake.
Particularly, it requires a critical discussion about t h eldefipeople-want-to-live-
at-h o menantra (Peine et al., 2015, p. 4) and the role that technology plays.
Many scholars agree that technology plays an important role for independent
living. A 70-year-old retired teacher (P8) underlined the social aspects of
sharing tasks. Embedded in that approach were moral arguments about what is

important in life (P8):

fOk, Ok. It can also be the other way round and that is a big, big
danger for me. So for me, the concern for one another is important.
Also to live together with more generations. That they get along with
each other, care for each other, that you do not get rid of a person,
that you have time for each other and | think, this brings more quality
then. é w ealpdrt from vacuum cleaners that move around the
edges alone.0(Laugh) (P8)

Against thi s background, an Afoverly i nstrun
i nnovationo ( Pp.2meedsddbe rmedonsidered.THeslaughter of

an older woman (P6), a single mother of an adult son and daughter, who lives in

the house of her retired parents, strongly underlined fi | woul d never
parents into a residential home, Carng i t d
for each other and independence is a rather multidimensional issue and also
generates controversial discussions within a partnership when it comes to

taking over housework tasks. An older woman (wife of P7), who was recovering

from a recent accident, was opposed t o Hmendedaasistante r 6 s
because she feared losing her self-sufficiency in her household. She maintained

that position even though those activities were exhausting and more time
consuming. From a social practice-based perspective, h e r  p a supporecand s

be seen as problematizing the links between images, skills, and objects.

Despite all of the harmony, restrictions are imposed on her by her husband. The

author triggered a controversial discussion about changing practices after the
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husband (P7) retired. His good intention to support her due to her health

situation affects her daily routines.

He (P7)Mywi fe tells me: OOYou al ways take away
mefi O

She (partner of P7) iWell, this is what you do... You cook for me; you
took over all the things which usually used to be my tasks.o

He (P7) fAiThat is the famous kraken in me, as you always say. But |
take away her work because | know about the risks accompanying
it.0

Segregation of housework

When it comes to mundane housework tasks like doing the laundry it can be
confirmed that gender differences exist for couples from both technological
generations. In particular, doing the laundry remains the domain of the women
(Shehan & Moras, 2006). As an example, a 67-year-old woman (P5), who is still
working as a financial consultant, reported about the lack of interest by her

husband in doing the wash.

fé hejust has no eye f doesitwhenttélhimtole onl vy
it. Finally, he does it. But when | think that he must be able to see it,
he doesnét do it, because he doesndt sc¢

Concerning couples, the primary data presents a clear picture about gender
roles and the responsibilities of housework task. For the couples, the
participants organized their homes based on traditional gender role segregation.
The men would not engage with dousewifelybpractices on a daily basis and do
not possess the knowledge to operate the machine as the following statement

underlines:

AMy husband doesnét do anythianHg i n the hous
still works full-time. Atnearly 75. And still on the road. o (

6Lazy meno

It seems elderly men lack interest in getting too deeply involved in well-ordered
domestic routines that have been established for many decades and the
required household technology. During an interview with a couple (P11) the
husband, who is almost 80 years old and a very active, athletic person, is

fiercely opposed to new technologies. Smartphones and computers are
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something for a different much younger generation. He seems to be determined
to stay indifferent even to the simplest mobile technologies: M And he doesnot
the mobile, because he <candt (RLb).pTBe saniefafdplies td using the

washing machine.

He (husband of P11): Al candbt use the washing
She (P11) added: fMen are always a bit more helplesso(laughs)

He knows only little about washing clothes and ironing, and rejects taking over
the housewif e fole. The primary data confirm the literature findings; elderly
men reject taking over the role of housewife (Pink, 2004) and that doing the
l aundry i s t he Shehaodonas 200§). Inggenerdl, thé couples
prefer to stick with their learned conventions, habits, and routines. That
paradigm affects different use patterns because typically women are more
familiar with operating the household appliances. However, in the dialogue with
this couple (P11), it seems like their well-ordered domestic segregation and
harmony is undermined by her silent curiosity and hidden affection towards
smartphone and computer: iHe doesnot use the comput el
(P11). She enjoys to gamble skat on her computer and is eager to learn more

about the usage of computers.

As the sampling was done according to the technological generation, it can be
assumed that the lack of experience with household technology in the formative
period of men is a determinant affecting usage patterns. During the interviews, it
was revealed that the women usually do the housework inside the house; the
men are more involved in garden work or financial issues. One male participant
(P9), a retired engineer, mentioned that he is more involved in strategic
operations and his wife in follow-up activities including housework, to him: i am
a decor at i v e(P9a dypieallys elderly bmen are not involved in
housework at all or have special tasks outside of the house in the garden. As
one male participant mentioned about his role (husband of P10): fEverybody
has his or her | ikesé. That 1is the reaso

and | am responsible for the gardening. i
ALate freedomo

The term dl at e , 20i3a, epd68)nseemd t& beu an eappropriate

description of the positive life situation of many participants. As an example, a
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retired 69-year-old civil servants ees t he gained dlate freedomo

security as important elements for his well -being:

fSecurity is social security, the pension and so on and then the
freedom which you didnét have inn your worKi
themorningand tell yourself: Letds call it a d
arrange your day for yourself. No work pressure anymore. So that
you can really enjoyit. 6 ( P 1)
By stepping into the intimate context of a domestic world of the elderly, the
author became involved in narratives, practices, and sensory experiences that
are usually unavailable for public view. Nowadays, for most of the participants
whether they live alone or as couples, the same place has transferred in
something else and has new, different meaning (In can enj oy my home mo
P7). First, by treating home as a mere physica
homogenous group, an inadequate recognition of diverse needs could occur.
For some participants, their homes were bound up with transitions in their life
stages, some of which were obviously difficult and painful. Second, ageing-in-
place is seen as the ideal housing option for those in the Third Age by a number
of policy makers and institutions. However, the actual living environment could
also be a challenge. Moving down steep staircases with a full basket of laundry
is just one of it. Third, in most cases, the elderly have been in their homes for
decades. The acquired objects over their life time define the physical home and
provide a rather rigid structure in which domestic practices are embedded. All
participants felt that it was important to stay in their homes for as long as
possible. Their homes represented a sense of familiarity and security. To have
Afreeahdmfol exiibidoned®d | i fe was an i mportant t he
of not being restricted, controlled by others, and to fulfil dreams even in later
life: A still have my dreamso (P9) and A | have al ways wkPl§hes and pl
These statements among others clearly indicated that, without neglecting the

obvious chall enges, | at einglesbniess and despaii.bs not a st

(2) Expert interviews with day care workers

As found in the literature, it is common sense that older adults want to stay in
their homes and that day care centres are seen as the last possible option
(Dérner, 2007; Kruse et al., 2012; Mollenkopf et al.,, 2010; Rentsch,

Zimmermann, & Kruse, 2013). A retired housewife (P4) feared to be fitaken into
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a residential home, which is just hard, because there you are always told what
y ou s h o (PB)AT hd osder-people-want-to-live-at-h o menantra (Peine et
al., 2015, p. 4) needed to be better understood. Therefore, the author visited a
day care centre to get more familiar with this 6 u n k n dystapia,6 whi c h

obviously everybody from the participants tries to avoid.
The approach

From the beginning it was clear that walking around with an interview or
observation checklist through the resort would make the author feel awkward
toward the inhabitants and the day care workers, as if he was assessing the
resort and their practices. This was not intended. The author preferred to
observe the resort, as the place in which practices occur, in a more open-
minded way without a predefined checklist. The encounters and the interaction
were organized in a more open way and were characterized more like a

conversation or a dialogue.

The organization agreed and welcomed the approach of 6 si | ent 6 obsier v
to ethical considerations, it was agreed that no official interviews would be
conducted with the elderly. An indirect approach was followed (Pink, 2009) by
understanding the circumstances and work of the day care workers and the

context in which they worked. The attempt followed what Pink (2009) termed
Asensory e,b brnseekingg pom-yerbal ways to understand and
communicate about the experiential dimensions of the phenomena, while also
examining how verbal categories are used by people to classify and
communicate about these experiences. The author visited a day care centre

and talked to two day care workers who visit older adults in their homes. During

their narratives about their daily practices they informed about very narrow living

spaces, filled with &tuff, Wwhich was obviously collected overthei ndi vi dual 0
span. Both day care workers mentioned that older people usually hav e er6ol d
appliances and furniture.6The author recorded the following in the field notes: ii | t
seems, older adults refuse to buy new furniture or household appliances at a

certain stage.0 The comment underlines that any product development targeted

at elderly users to facilitate independent living has to start with a diligent
clarification of the living arrangements (Gomez, 2015; Heinze, 2013). In many

cases an integration of new technologies in practices seems to be far from

realistic because places are ispdteimpor al eventso wi t h
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At hr ownt oget her(Massey 80050 . 13@).hThen fjosnestificationo

(Peine & Neven, 2011) of autonomy-enabling innovations (Herstatt et al., 2011)

like a vacuum cleaner robot, as suggested by gerontologist, is hardly achievable

when the home environment does not allow a free movement on the floor. The

day care worker mentioned that in some casest he el derly ha@ O6mobil it
which were obviously too bulky to manoeuvre freely and need cautious use in

some of the rooms: firhe day care workers had to climb up steep stairs, even for

them hardly accessibleo (field note). Furthermore, they mentioned that a lot of

older persons do not have much to do anymore because they live alone, away

from children and are without or have only a few contacts to neighbours. The

visit of the day care worker in the morning and in the evening, although very

short, has a special importance to them; sometimes it is the only social contact

of a day and helps to structure the day. The author wrote the following in the

field notes: AiDai |y routine is structured mostly by
worker. It is not just stone cold, medical treatment, but personal address.o The

day care workers mentioned the problem of loneliness which caught the

a ut h attenfian. He was told about elderly women, who waited the whole day

for the day care worker to come to provide treatment and to chat. The author

recorded the following in the field notes:

A Ol @amen are mostly alone; there are some cases where older
adults nearly unable to move live on the 3rd or 4th floor, in a house
without a lift. They are basically imprisoned in their flats, if there was
no day care workertocometohelp.do (fi el d not e)

Some scholars feel that t h e Apubl i c sphere needs t o sup
(Nussbaum, 2011, p. 151) and that care and support services have to take over
what families and relatives accomplished in the past (Mollenkopf et al., 2010).
Talking to a day care worker after 18 home visits, pressured by time constraints
and rather nasty driving conditions, this seemed hardly feasible to the author.
During the talks with the day care workers, they explained that the visited older
adults ar e called oO0clientsd in @Or diéerri st woadoihdst |
another connotation; it combines a social engagement with a business
relationship. They discussed to what extentt he vi si t e dthedight i ent sé ar
target groupf osamarthomes 6 as most of them are | iving a
problems. However, the opinion was shared that the context of living tells a

different story: the worn-out condition of the furniture, out-dated appliances in
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the kitchen; no obvious signs of home renovation to make mobility easier, no
laptops or smartphones on the table. The impression grew that the
i mpl ement ati on enfarthhohme sdonnce dftaroff rom

most living situations.

The author appreciated the friendly, caring atmosphere in this organization, but

a re

it also reminded him o f being di f fer entdThe clithor6 me

experienced that the reality of fieldwork itself is chaotic, unpredictable, and
always beyond the full control of the fieldworker (van Maanen, 2010). A sign

next to the deaconry office made the author reflect on the meaning of home.

ANext to the adadonrchea ndgoso ra aptr atvheer b 1 Wh e
wegoial ways homedo (Novalis). Beneath t
has parked hisldnete)eel chairo (fie

The other day, the day workers told the author that one of the women gave her
brand new washing machine to her daughter because she was now living in a
day care centre. It was initially not clear to the author that this act was not a
long planned activity, but rather a disruptive transition from independent to

dependent living, which received significance in a later research stage.

To sum up, the contextual interviews in the homes of the elderly showed how
some of the participants struggled to reproduce practices in later life and to
establish continuity. Despite of that, they all expressed the common wish to stay
in the familiar surroundings for as long as possible. However, the discussions
with the two day care workers provided a more sophisticated understanding of

independent living and showed the author that in some cases alternative forms

of ageing seem to be more appropriatet han st ayi nglyd 6 ian d enppemed

Against this background, it became clear that the home does not only contain a
strong emotional bond, but also a rigid structure where social life is embedded.
To Feldmann and Orlikowski (2011, p.5), i i t I's not just

constitute structures, but that the enacted structures also constitute the ongoing
a ct i dmssstrusture can provide security and stability, but can also lead to
social isolation. As such, the taken for granted assumption that underpins the
liberal view of independent living and autonomy needs to be questioned. In
particular, that it benefits older adults to be free or liberated from any

dependency.
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Table 22: Perception of independent living

Perception of "l love this house" (P4)
independent
living

"To care for each other" (P8)

"The freedom which you didn't have in your working life" (P1)
"l can enjoy my home more ..." (P7)

" still have dreams” (P9)

4.1.3 Identifying usage patterns

Many scholars (Coughlin et al., 2007; Czaja , 2005; GalRner & Conrad, 2010;
Mitzner et al., 2010; Mollenkopf et al., 2010) have underscored the key role of
technology in enhancing the quality of life and independence by improving an
i ndi viabiltyatb pesform a variety of tasks and the ability to access
information and services. In this section, the author analyses and discusses the
primary data gathered during the contextual interviews and observations. The
second research question is designed to identify the determinants that affect the
usage patterns of household technology and the relative importance of each
determinant (RQ2): What are determinants that affect use patterns of

household technology?

The results provide a refinement and extension of the initial determinants that
were based on the model rendered by Shih and Venkatesh (2004), which are

described in the following subsection.

4.1.4 Household social context

The innovation literature recognizes the importance of the context of use as a
key aspect for innovation and technology acceptance (Bettencourt & Ulwick,
2008; Chipchase & Steinhardt, 2013; Goffin & Mitchell, 2010; Norman, 2013).
Considering 0 gaenlepordt attitnde apprsaehés in the field of
behaviour change. The household social context consists of three determinants

from the original framework: Household communication, competition for limited
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resources, and prior experience with technology, all of which will be explored in-
depth.

The following table displays a summary of the number of participants that
confirmed (x) or did not confirm (0) the influence of a specific determinant on
the usage of a household appliance. From the table, it is obvious that both
household communication and prior experience with technology are important
determinants affecting usage patterns. Communication with peers plays a key
rol e I n understanding t he participant :

technologies. However, a more nuanced understanding is required.
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Table 23: Participant feedback (based on Shih & Venkatesh, 2004)

Determinant Description

High communication

intensity
Household . .
L User can discuss with + + + + + + + + + 0] + + +
communication others

Word of mouth

Limited access to
appliances by user

Competition for 0 0 0 0 0 + 0 0 o 0 0 0 0

appliance among
users

Competition

for limited resources

Household social context

Appliances been used

; : for a long time
Prior experience ;
_ Age of appliances + A + + + + 0 (o] 4 T + (o] +
with technology o
Familiarity with
appliances
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4.1.4.1 Household communication

The determinant household communication was discovered during the
systematic literature review and was part of the use diffusion model of Shih and
Venkatesh (2004). The home interviews confirmed that communication is
central to usage behaviour.

Validation and expansion

It is not the mere existence of communication that is influential in its role as
applied to rate of use and variety. Other influences include: the degree of
novelty of a product, its usage implications, and its integration into a practice
(Shih & Venkatesh, 2004). When the elderly user can discuss questions with
others, particularly more knowledgeable users, information can be exchanged
that assists in overcoming difficulties. All participants had people who use
computers and smart phones among their peers. As an example, one 70-year-
old women (P8) mentioned her first experience with a smartphone: i MADE MY
HUSBAND SHOW IT TO ME, but as | said, | am quite afraid of these highly

technical devices.0  ( Ho8sehold communication about operating the washing

machine and the Ovariety of usebd can al

participant (P5) wrote down instructions on how to use the washing machine for

her inexperienced husband or talked on the phone when she was away for a

longer period of tme: /@ | went for a cure sever al

in hospital and when | could plan it, | wrote down everything on a large A4-sized
paper. And there was the telephone, t00.6 (P5) When her husband was unable

to resolve the interaction with the machine alone, he phoned her for instructions

toi

regarding o6variety of wused including the
and others issues (P5). However, after her return he no longer seemed to be
interested in getting overly involved in household technology.
i then he pohlonheadvemedone this and that
best?6 Then | just told him:
O6You select the tempeshirgtpawdee. 6t hTehreer,e t h e
is not much selection in my household. | just have something for
whites and coloureds, well surely som
give him some instructions about the amount. Funni | y é. I went

cure for six weeks and then he did it and it worked well, but if | am at
home,i t doesndét(Psor k at all
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Concerning housework, s ev er al women described dheir hushtk
but not competent. However, the husband often become involved when family
conventions are not followed e.g., when a familiar product is used too often.
Especially when this results in high energy or water consumption costs, as the

dialogue between a couple showed (P11):

He (husband of P11): A We muahstdo t oo often. S
often. (l aughs)o
She (P11): ABut | dondét wash too oft
Those comments under | i nsecial tatdepowér relations involved in

practiceso (Hargreaves, 2011, p. 96). Controversial discussions arise about the
need for replacement and financial investment and even might require the
consultation of third person, like the son, who is trustworthy and knowledgeable
(P2).

She (P2: ™My husband didnét want to, right? Oh,
of trouble. For heaven sake.

Son: MNoé really, you had a row?0

She (P2): AVe just spokeonthep hone and he didnét think th
necessoaryéeé

Son:fWel | , yes, it is possibbdby not really r

She (P2): /But | said, | want to buy the oven | like, right? Well,
afterwards it was alright, see? That was okay th e n . But he didndét wan
to. He was of the opinion that it was too expensive, that it was not
necessary... | said, | want to have it because of this and that reason.o
(P2)

To sum up, at times the elderly participants needed a knowledgeable person to
whom they could speak to about existing, familiar technologies and new
technologies. Thus, the determinant household communication affecting
technology use can be confirmed. The primary data finding confirmed that
household communication influences b ot h t hod durseetteéadmadi ety of
usebob. Two types of support related to techn

interviews.
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1 First, the primary data indicated the high significance of inter-
generational relationships (P2, P12). It was the children that encouraged
the parents to adopt and use new or existing technologies.

1 Second, the idea of intra-generational relationships (P5, P8, P11). Some
of the participants reported that they overcome the situation because
they had their partner or somebody else around their age to help, which

led to using the appliance more regularly.

4.1.4.2 Competition for limited resources

The determinant competition for limited resources is part of the use diffusion
model of Shih and Venkatesh (2004) as was explained earlier in the chapter. To
them, competition for resources implies access to technology and access is
limited by the amount of time a person can spend with the technology.

ATensions arise because of possi blade

to all member s of a s &lh&Venkatesht 20@1rpk6l)a t

Validation and expansion

For household appliances like a washing machine or dryer, the home interviews
showed that competition for limited resources is not central to usage behaviour.
Usually, the older women are responsible for the laundry. Thus, nobody else is
competing to operate the machines. In contrast, the aspect of collaboration and
sharing of technology and practices arises from the primary data. A general
concern was raised during the home interviews related to small wash loads.
Participants (P2, P3, P4, P8, P10, and P13) reported about their hesitation or

their unwillingness to start operating the appliance when they do not have

c |

enough laundry to wash. That perception affected 6 r at e o f onauhmrad .

this would require a technology solution by the manufacturer to develop more
Oadapt abl e &hat mwautdhailow esigle items to be washed without
wasting energy and water. On the other side, it could be overcome be sharing

the appliance. A single mother of two adult children (daughter of P6), who lives

with her 74-year-old mother mentioned that occasionallytheyiwa s h triolget he

economic reasons,0although both have their own washing machine:
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fiBut sometimes we also do the laundry together. If | just have two,
three pieces, | always ask mom: 6Do you hay
we can load up the machine together.6 ( dau PB)t er of

To sum up, the participants lived mainly in two-person households. In the
elderly households, no family member is competing for limited resources. As a
consequence, the determinant competing for limited resources will be

eliminated from further consideration.

4.1.4.3 Prior experience with technology in the family

Shih and Venkatesh (2004) underscored that updat i ng of userso6 knov
might be a relevant variable in predicting use patterns.

Validation and expansion

The participants of the interviews all had a rather long experience with washing
machines. Usually, the acquisition of the first washing machine had a rather
high significance for most of the participants, as this was a sign of
60i ndependen agdentsdhomerantl A symbol of increasing wealth
during the post-war period. As a matter of fact, almost all participants were able
to recall the exact date that they purchased their first washing machine, even
after fifty years, indicating its social significance. As an example, a 69-year-old
man reminisced about the first time he used a washing machine: fBut the first
washing machine | got wasin 1967.¢é t here |1 actwually got to kno
mother-in-l a w(PD A 67-year-old woman (P5) told the story how her
upbringing and her experiences with housework in her formative period shaped
her attitude towards housework today:

née wel |l it is definitely a matter of educa
mother tended to go to extremes. It already got on my nerves when |

was a child. Then all the upholstered furniture was taken outside,

with a beater and all the carpets on a line and she did that once,

t wi c eé -cieaning. Mygmother was really knackered. Once a

doctor had to come, because she was so exhausted. Yes, that is a
matter of education for me, for sure. . ON THE OTHER HAND I like

it, too, when everything is tidy. I have t
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The O0st ai ni deconstbulcteomeéxercise

From a social practice-based perspective, stain removal can be seen as
problematizing the links between images, skills, and objects. Shove et al. (2012)
stated that product innovation depends upon innovations in practice. The author
explored the links of the elements (skills, objects, images) involved in doing the
laundry by using a shirt prepared with tough ketchup and mustard stains as
stimulus material. Eachpar ti ci pant was asked to
problem. It was not the solution itself that was of interest, but rather the coping
strategies, the persistence involved, and the role technology could play. At the
end of the first interview, the participants were informed about the task and the
shirt was given to them. In a follow up interview, the results were jointly
evaluated and discussed. The participants used specific sensory metaphors to
invoke conventions and values. The example of stains illustrates the relevance

of the skill-image-object framework to identify innovations in practice well

f

(Shove and Pantzar, 2005). Stains were considered to be 6unacceptab

(image) by all participants. Exemplified with a retired teacher (P13), who would
not accept any stains on a shirt requiring her to find various strategies to
remove them, involving her personal skills as well as objects like special
detergents and the washing machine. She mystified the process by paying
attention to fgood laundry daysowhi ch are menti oned

2014.0 S remorted about her persistent trials to get the stain out, without

SucCcCess.

A We I have never been able to not remove a stain... Well, | just
washed it nor e®d0degrees. Wdil,aand thiersl thought
16 Wdit for @ood laundry days,0l trust in them. It might go out then.
And then | washed it at 60 degrees. And powder, Sil with the main
wash cycle. And this is the result. You still see something. It got a bit

|l ighter, butéo (P13)

A 67-year-old woman (P2), who lives alone in a house with a garden, reported

about a different stain strategyby i ncor por at i.6 gesshred with r a |

a pre-treatment of the stain:

AAnd then |1 put it into the washi
a washing detergent, with an intensive gel, this is what it is called, if it
is extremely dirty. Yes and then out again and then | dried it, no, it

wasnot gone and then | l aid 1t outsi
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4 ANALYSIS AND DISCUSSION

always sprayed water onto it. The sun usually bleaches - no. |
thoughtmaybe this takes away the stain. But
Unf ortunately not.o (P2)

Statements like il waisth eals (P2)sfulal joust wash@m),dilt nor mal |
wait for good (PWByafdiing dawshever [PaPpened to
underline how behaviour is carried out routinely and automatically. Therefore,

this links to habits and routines that influence practices and usage patterns for

both the 6r at e of thaiGwadr iaentdyf Toefc hmowé ogy i s not val
meani ngf ul or ¢ on s ekgldneannt & Qalikowdkiy201il,tpsig)] f €. 0 (

it only becomes so when people actually engage with it in practice. This can

occur in two different manners: A pri or research on technol oc¢
introduced two related yet distinct constructs, name |l v experience and ha
(Venkatesh et al., 2012, p. 161). Experience is typically operationalized as the

passage of time from the initial use (Venkatesh et al., 2012). Habit is defined as

the extent to which people tend to perform automatically (Limayen et al., 2007,
Venkatesh et al., 2012). " One di stinction is that experienc
asufficient conditi on Vén&ateshtetak 2012y p. b6d)t i on of ha

Practices as a source for invention

The statements and comments in the interviews confirm the statement of Shove

et al. (2012) that laundering is a sequential process that includes the ordering of

multiple laundry-related activities. Doing the laundry can be recognized as an

integrated practice (Schatzki et al., 2001) that follows a certain pattern but it is

not a mindless drudgery; all research participants reflect, adapt, improvise, and

experiment in doing the laundry. A 70-year-old woman (P4) leads an active life-

style; travelling frequently and socializing with friends are central in her life.

However, she also takes her housewifely routines seriously. She, a retired

housewife, mystified the process by using her i wo n d e r pushaseg fdom

her holiday destination. Enthusiastically, she r e por t ed brostentd her o]
approach to sol ved tAlet bosugah nid6t pfraoiblleedn t o per f
her process showed how knowledge and innovation could be generated in

practices.

~

A have tried to get it out, havendét | ? éB
put it into the sink in the bathroom. Took an electric kettle, with really
hot water, and poured it onto the shirt, right? Then | took a wonderful
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4 ANALYSIS AND DISCUSSION

soap from Turkey, that is such a wonder soap, a little piece, | always

take that with me. | rubbed the shirt with it. The red stuff was gone,

right. Then | took it and had a lot of shirts and | put it at 60 degrees

into the washing machine, you see? Hoping that it comes out 7 it
hasnoéteéeo (P4)

Summing up, the findings are affirmative that prior experience affects both
oOvariety of us et FRindaldryat et hoef awstehor f ol
(2012) and complements that concept with habit. The determinant is changed to

prior experience and habit.

4.1.4.4 Socio-technical arrangements

The determinant socio-technical arrangement emerged through the analytical
process. In this study, by deconstructing the laundry process and by moving
together with the participant through the home, provided insights beyond
technical appliance improvements. The home visits showed the importance of
understandingt he processes fAi n Qettericoum & Ulwidk,e | ob
2008, p. 109) and to experience the challenges of the living environment to

discover opportunities for innovation rather than observing how the machine is

put on. As Kumar and Whitney put it (2007, p.49 ) , Al ooking at a
surround the product, rather than getting reactions to the pr oduct € | eac
breakthrough i deas that are grounded in |

Validation and expansion

In various influential studies, the housing type (McCreadie & Tinker, 2005) or

the physical environment (Rogers & Fisk, 2010; Wahl et al., 2012) have been
suggested as influencing ol der peopl ebs t eHoweneo Ithisgy ac
view seems to be insufficient and needs to be extended. The home interviews

and observations revealed t h a't the 6écohesi chameplays @ bj e ¢
major role in affecting practices and use patterns. To understand the
arrangement of | aundry art ef(Masseg ,2008 heir
p. 130) over years or decades is important because they provide a relatively

stable structure in which the practice must be done as the appliances cannot be

placed everywhere in the house due to technical installation requirements.
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4 ANALYSIS AND DISCUSSION

Structures provide security and prevent change

The tour through the home confirmed that doing the laundry requires a
configuration and an arrangement of products that enables reproducing this
practice in an efficient manner. Through the shared laundry route (Pink, 2009,
2012), the author asked about changing the location of the appliances. All
participants fiercely rejected this idea due to dnstallation issues.6 Most

participants also strictly rejected to use a dryer and preferred drying clothes

outside in the garden to save energy. With regard bot h cases, Bour di

(1990) habi t us a n @984 straueatios domes to mind, which seems

e u

to leave little room forchange,i st ruct ured structures predispo

structuring struct ur53)s@i d dBestumtacatioa theory 1 9 9 0 ,
revolves around the conclusion that human activities and the social structures

that shape it are recursively related. Thus, it confirms that usage patterns are

less6del i ber g&t eb ucthoeimcbeesdded in rigid structures.

Home and agency

Most of the participants live in urban areas and in spacious, two storey houses.

However, for most participants their living places are no longer appropriate, as
mentioned by an older man (husband of P10): A But t hat | dorusuch t oo
What do we want with so much living space?0 As the location of the washing

machine was the cellar, stairs were the most problematic and challenging areas

in the home related to mobility. The steep staircase, fs e ve nt e easoset e p s fi
older woman (P12) emphasized, could become an usage an risk barrier (Ram &

Sheth, 1989) in the future as her husband realized: i WIg it depends a bit on

the age, as | have said before with going into the cellar. This could be a problem

at a c er t(Rl2) Mhisangpkes that doing the laundry cannot be fully
understood in isolation from what Ingold (2008) called the i me s h woplaked0 o f

In this sense, undressing, collecting the laundry, sorting, operating the washing

machine, drying the laundry, ironing, and dressing are carried out amid the
arrangements of objects in the home of the elderly (Schatzki et al.,, 2001).

These activities are done in different places in the home and are linked through

movement, which involves certain risks.
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4 ANALYSIS AND DISCUSSION

AfDown thereo

All participants located the machines fi d o wn ,dtinhtlee rcedlar; no machines
were placed in the living room like the bath. It must be underlined that the video
enactments and process and product demonstrations are not observations of
naturalistic behaviour (Pink, 2012). Nevertheless,t he 06 e mb o d ietrale
2008) was clearly visible. Moving through the home with a basket full of laundry
involved moving down narrow staircases, bending down to load the laundry in
the appliance, and demonstrating the operation, which frequently occurred in a
dimly lit cellar. In this process, the participants did not use only words, but also
their whole body movement to describe the process of doing the laundry. In
many cases, the drying process was done outside the house, such as in the
garden or in a separate room. The ironing job was primarily performed in the
living room. Observing those activities and locations created images and told a
story about the future when health declines would occur. Most participants have
been living in their houses for more than fifty years. Traditionally, laundry has
been a task completed in a clammy and damp cellar. One 69-year-old woman

reminisced:

~

Aln earlier days doing the | aundr
soaked in big tubs and on Mondays it was washed. It was washday,

there was nothing to eat, only the left-overs from Sunday and really

with this old M. washing machine.o6 ( P 8)

Even today, the high tech appliances are still banned from the living
environment as mentioned by a 75-year-old woman (P13): MAs long as we are
here in this house, for over fifty years, the machine is located down there,0
which underlines that fplaces and paths are anchored at objectsd Schatzki et

al., 2009, p. 36). In all cases, effort is required to move down to the cellar: i |

nt 6

go

to the cellar a lot of times. One has alot oft hi ngs doW®i2). Ashkeer e 0

older woman does the laundry, she proceeds through places that determine her
activities: carrying the basket full of laundry, for instance, from the cellar to the
living room to watch TV while ironing. One participant (wife of P9) mentioned

the following about doing the laundry:

neé. I have a room where | can do
comfortable. You dondét have to go
have a nice environmenté s o t hat it i s no i
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4 ANALYSIS AND DISCUSSION

That statement exemplifies that fob j ect s s cr i(Phbve ptralg 20tld, c e s O

p. 121), which requires to pay attention to the physical burden and the

embodiment (Lai et al., 2008). This can be exemplified by the comment of a 70-

year-old woman (P4) regarding the carrying of clothes in the cellar and sorting

of clothes: fi | carried a basket full with dirty | ai
depending on the washing programmesand ran the machines (I ha
(P4) The already in place living arrangements (Gomez, 2015) lead to path

dependency (Shove, 2009), which influences technology use. As a

consequence of moving down steep staircases, some participants reported

about their fear of falling during this kind of process activity. A 69-year-old

athletic man (P1) wondered how to avoid carrying down the laundry basket to

the cellar because evento himmfeachst ep i s a danger . O
ANo, the only thing as | o6ve said before, Db
house, is as | said, a laundry-slide, into the cellar. Nevertheless, |
talked to someone who told me that it is p

need to go down the stairs with the basket i no, because that has
always been dangerous. Not for me, because | grasp the basket with
one hand, butfor G. ( J o h n 6 s wplking dowrethne)stairs with no
hands that is not easy at all. And suddenly something happens.6 ( P 1)

fl just went down the outer stairs with a hose reel and all the drums,
with rubber boots, and got caught; by chance | could just get a hold.
Each step is a danger.o (P1)

Figure 29: Steep staircase to the laundry room (P1)

160



4 ANALYSIS AND DISCUSSION

Figure 30: Laundry slide to the cellar (P9)

In two cases (P7, P9) the need to carry the laundry basket from the bath to the

cellar was eliminated by throwing the dirty laundry into a laundry bin in the
bathroom, which directs the laundry through a pipeline in the house to the wash

cellar. The modificationrevealsfic hangi ng practi ces means
or der oreayes] 201Y p. 93); therefore, the process of carrying down the

basket through steep staircases was eliminated. However, it seems that no

solution has yet been found to return the finished laundry. In a different case, a
participant (P7karpawemscehtley asidomwgprt he st

laundry to the upper floors.
Emotional and structural bonds

It seemed intuitive that participants consider and execute home design
modifications early, as the process of home remodelling requires time to plan
(Trentmann, 2009). Modifications may enhance the wish to age-in-place in the
d-ourth Age.d6 However, talking about the possible architectural modifications
relating to mobility most participants did not consider any modifications until a
health crisis forces them to do so (P7). It confirms the view of scholars (Kruse et
al., 2012; Mollenkopf et al., 2010) that older people do not anticipate or
suppress the imagination that someday they require support. Despite a few
exceptions current practices are sustained even protected by participants.
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4 ANALYSIS AND DISCUSSION

Scholars aiming at behaviourchangeneed t o be aware that A. . .t
proactively alter or create envReme& ments i s
Neven, 2011, p.135). In a nutshell, acknowledging the path depe ndency o
(Shove, 2 00 9) requires domtextualizihgpa techndlogy in the daily

structures where practices are embedded. These socio-technical arrangements

can have physical nature, b u t al so emotional. Here the fr
(Feldmann & Orlikowski, 2011, p. 14) as recurrent actions shape structures and

vice versa. To sum up, doing the laundry cannot be understood as being

performed in isolation from the wider environments of which it is a part. Hence,

in order to facilitate the domestic job of doing the laundry, a wider research

scope is required that is more holistic than cognitive models of user acceptance

models.
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4 ANALYSIS AND DISCUSSION

Table 24: Modified determinants (based on Shih & Venkatesh, 2004)

Determinants Description and Explanation
I Household communication intensity
- Household i User can discuss questions with others
> : communication f Word-of mouth communication, use of
9 ‘g social networks, etc.
3 8
o _g Competition for 1 Access _tq household technology
% 8 lirlies] eeeees i Competltlon for household technology
S - among family members
= S
= D 1 How long the household appliance has
2 Prior experience been used
% with the technology Age of washing machine, dryer
in the family §  Familiarity with and dependence on
technology
Determinants Description and Explanation
1 Technology use (mainly variety of use) is
affected by household communication
Household ontensityd and oO6qual i tyod
communication possibility of peer-to-peer communication
(intra-generational) and influence of
children (inter-generational)
- 1 Repetitious patterns of activities influence
= § variety of use (e.g., hand wash of
8 5 Prior experience with woollens)
a5 O h P | d 1 How long the household appliance has
& 2 < 125 ?10 ogy an been used
i abits . :
o E o 1 Age of washing machine, dryer
2L ®© A o
= i - § Familiarity with and dependence on
= = technology
> <
()
2 1 Technology use (mainly rate of use) is
2 emb e dd eahwaysd 60f doi n¢
|l aundry and rigid ol
o 6Cohesiond of app
Socio-technical and dryer) results in strong
arrangements resistance to relocate the current

structure
9 Location of washing machine usually in the
cellar (through staircases), drying
sometimes outside
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4 ANALYSIS AND DISCUSSION

4.1.5 Technological dimension

The technological dimension consists initially of two determinants (technological
sophistication and use of complementary technology) and refers to the overall
technological environment of the elderly user (Shih & Venkatesh, 2004).

As in the previous section, the following table displays a summary of the
number of participants that confirmed (x) or did not confirm (o) the influence of a
specific determinant. From the table, it is immediately visible that most
participants did not utilize the versatility and capabilities of the washing
machine. The use of a dryer as complementary technology was a controversial
issue because other means were preferred. Only two participants regularly used
a dryer, in most cases the use was disputed and in some cases rejected fiercely

for its waste of energy.
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4 ANALYSIS AND DISCUSSION

Table 25: Participant feedback (based on Shih & Venkatesh, 2004)

Includes the used
characteristics of
an appliance

User utilizes
Technological versatility and
sophistication capabilities of the
appliance

High level of
comfort with newest
technology

Complementary
products
(e.g., dryer)
frequently used

Use of
complementary
technologies
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4 ANALYSIS AND DISCUSSION

4.1.5.1 Technological sophistication

The home interviews sought for a validation and a possible enrichment of the
determinant 0t ec hnad oaf beteaninantsgooppls imatérinlc at i on
elements, which are related to household practices, 6t echnol ogi cal
sophisticationd includes the i nh(@ihe&n:t char act
Venkatesh, 2004), which is operationalizedwi t h t he o6versatilityd anc

of the product.
Validation and expansion

During the | oibnts péelca u n dcrayhuaraet aitfeetuses veere d
discussed in an open manner, in front of the appliance. The author wanted to
know which product characteristics were important and which features were
used regularly and why. Some participants (P8, husband of P6, P13) declared

their strong hesitation toward technology in general:

AOnly, 1 b mMobehetieshnol ogy insi de, |l canot
So, |l can switchitonando f f |, t hat i s what I can do é
(husband of P6)

Participants expressed important characteristics of washing machines.

AWell, the more technol ogy usddéo mor e suscep:
be two buttons, | had one button for | d o nkidotv what and the other
one for the temperature. There wasndt muc]|

Some characteristics and features of the washing machine were discussed
significantly more frequently than others. Many patrticipants (P2, P3, P6, P7, P8,
P9, P10, P11, P12, P13) did not wish to use devices with a lot of features,
which is also a reason why a washer dryer combination is for one participant not

the right machine (wife of P9):

fBut | prefer buying an additional device instead of having a
multifunctional device with too many functions in one, because | have
the experience that if one piece is broken, you are helpless. So |
avoid that. | would never buy a washing machine with an integrated
dryer; thisislike e f i r st | vy, |l can do two things at a
next laundry and the other one is drying at the same time. It is much
more time efficient and these machines, they haven't proved
t h e ms e (wifeeokP9)0
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4 ANALYSIS AND DISCUSSION

This is puzzling, as innovation adoption resear ch has stressed
advantage6 is a key driver OA 7lyesmreold ad o
woman (P11) outlined the most important characteristics of her new dishwasher

and regards her husband as not competent to it al k abouthatohi ng:
Basically she needs two programmes: a normal and an economical washing
programme, i ndi cating a | o.wit Wev adorerdty méeduse
programmes. There is a normal one and an economical washing programme.
Everything gets better. It starts with the filling of the salt and things like that,

right2( 1l aughs) o (P11)

Strong concerns if tied to manufacturer technology

The primary data go hand in hand wi.d h th
Strong concerns were mentioned by some participants (P7, P8, P9) regarding
Ousage constraint is techmlogy, when ¢ghe echmokdy iwasm 6

too sophisticated. il would like to press some buttons according to my rhythm

and | dondt want t he manifa of lP&) Talking witba t ha't
retired engineer (P 9) about future technological concepts, he requires the

flexibility to be creative in doing amendments: A think that it is too much
technol ogy, because it €& doe¢PO0dhisdragsave m
the attention to the influence of managers and designers because these

ascriptso (Akrich, 1992) define how a product should be used and influence what

an elderly person is doing and how much flexibility one has in using the product.
Designers and product managers attempt to anticipate how people will use a

product and put their ideas into a product in from of scripts (Akrich, 1992;

Neven, 2014; Shove et al., 2012; Peine & Neven, 2011; Woolgar, 1991). As the

technical objects define the framework of user action (Akrich, 1992), it is crucial

for any autonomy enhancing innovation (Herstatt et al., 2011) that an accurate
understanding of user representation is achieved which is the starting point to

define the specific scope and degree of user flexibility.
Simplicity does not mean fewer features

It became apparent that older adults prefer to stay with familiar technology and
do not require an extension of programmes , t hus Ovar iFetoyn dfhe
vantage point of managerial and design practice that means that it is not

recommendable to take further tasks away from the user, generally speaking.
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4 ANALYSIS AND DISCUSSION

Some participants expressed their unwillingness to sacrifice existing features,
which seemed contradictory and counter-intuitive. Although not all participants
confirmed the need for a wide range of programmes, some did not want to
sacrifice features even though those features were used infrequently. When

they were asked which features could be eliminated, the participants made

statements such as, i No , I act ualil rydgRd®)e which confiens y t h

Norman (2011), who argued,ipeopl e r eal loy bwania ddemtait ur e s

wish to give up the power and flexibility of our t e ¢ h n o(p. 61g. fiis goes
hand in hand with a social practice based perspective. As it appears, il i f

are too simple boredom ensues, if they are too difficult then anxiety is aroused.
Best to have activities which fall between, where challenge and competence are
in balance (Warde 2005, p.143). Programmes for delicate garments,
temperature options, and spin speed were mentioned as further examples of
specific features with high relevance. Spin speed referred to the ability of the
washing machine to reduce the amount of water from the clothes after the

t asks

washing cycle. This was a pervasive view by al | par twoanaipant s o6

reasons. First, it was particularly important as most participants did not have or
refused to use a dryer. So a high spin speed would reduce the time of drying.
Second, for people that owned a dryer, it was important fto have a good spino
because it reduces the time of drying and the consequent operating and energy

costs of drying.
Covert resistance

As previously discussed, it is only through repeated performances that practices
are sustained (Shove & Pantzar, 2005; Warde, 2005). The in-home
observations allowed the author to note covert resistance to new technology
while observing the appliances in the kitchen. Some participants dislike the
additional work involved in learning all of the new options and functionalities.
Participant twelve referred to her new premium food preparation appliance: i1 é
hardly need it. Wel(R12) Heredtle muestionrofetesitholagyt
acceptance becomes obvious. The main argument many participants noted
about technology was the lack of practical usefulness. A retired housewife in
her mi d @8), repdrtédsabout her brand new coffee maker with single
portion preparation and her new microwave, both presents from her children.

From her perspective, both have the characteristic of being useless because
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4 ANALYSIS AND DISCUSSION

iWe dondét eat meal s 0@8)tand préfershbrdraditdnal filterwa v e

coffee, which she describesasar e a | cof feeo

Al't took up all tWe dceprakte auboftterhealcor n
microwave. What do | want with a microwave? é . |.put away the
other machine, too. Nobody recognized that. € And when they
come, the girls, they make themselves such a coffee. No, | just let it
stay here. We dondét waalt d dhfaftee.l o w@mg

She clearly wanted to stay with the old, more familiar coffee maker. As these

were gifts from beloved ones, those appliances had a certain meaning and have

not been removed from the kitchen. She also rejected a microwave that was

given as a present by the sons and already returned it to one son. This
appliance was regarded as too difficult to use, consequently it has never been

used. It is very likely that this would not been expressed in focus groups or in

the lab interview. However, to reduce this discussion to the technological
dimension would miss the main point because the older lady (P13) was not
completely opposed to acquiring new technical appliances. She made a
distinction when it comes to her new electrical bike. She spoke enthusiastically

about her experiences: i | |l i ke to ride my bike; we h
we have twelve electric bikes, wonderful
r i g ht(P3) léseems that sharing a practice and doing things together with

friends lend meaning to her life; thus, those actions help to integrate new
technologies. The electric bike, discussed as a new disruptive, autonomy
enabling technology by various scholars (e.g., Kohlbacher & Hang, 2011)
obviously supports her priorities in life. However, not in a rational sense of
6going from A to B i n asdcoussed incthe mtératuret a b | e
(Kohlbacher & Hang, 2011) but as a means to be able to share practices with

others.

ifiTo wash small | oadso

From a social practice-based perspective, the interviews revealed a surprisingly
common usage barrier: The dominant wish for all of the participants is to save
energy. However, fthinking greend6 was only rel evant when
with saving time and money. In general, the awareness of how to save energy
was rare among the participants and was associated primarily with trying to

avoid washing small loads. The author was particularly interested in the reasons

169



4 ANALYSIS AND DISCUSSION

that adults reported disliking features and functions in their diaries, as these
details could provide insight into usage patterns (i.e., the reasons for which a
person might not use a the appliance or a feature). The ability to wash small
loads was a dominant theme and a requirement mentioned in all of the
interviews. i T h a't I's a point:twhedbdhpdoogoandoapt have
to fill the ma(@10) Themiscomaagidneftodatltoybeinyg ablebto
wash small loads was the main concern of all participants. Here the skills,
objects, and image framework of Shove and Pantzar (2005) is helpful because
the image of Osmall w a svéis relatedatal incoOnvenienceO wa st € mor
because it required the participant to wait until enough laundry was collected,
which clearly affects rate of use. A 75-year-old woman (P13) wondered how
washing technology could assist her: I @lways think the same: Why do | have to
wait so long until the machine is completely full? And that is for a small
househol d&his fifdiRglwa9 rather unexpected because the majority of
washing machines have sensors that control water intake and adjust energy
consumption according to load size. However, those features, whi ch ar e O0mar ke
standardé for mo rwere hoh manspaeent dr famndiat ¢o, the

participants:

AMy machine i s at dhangestbanttem years ol d. |1
programme when lonly haves mal | amounts to wash, then i
take so much time. Itis thatadvanceda |l r ea dy . But | think ité
there some machines where you can wash only small amounts of

l aundry?o6 (P13)

Habits and conventions influence usage patterns i n t hi s case) 6vari ety
and can be exemplified by a 71-year-old woman, who mentioned that without
giving it much thought, she washes woollens by hand, mainly for economic

reasons:

fAnd if | have woollen items, like, | have a few red woollen items, |
dondét wash them in the washing machi ne. I
DONO6T KNOW WHY, I could wash them in the me
just, I have only just one, or two pieces and that is too much water

and energy waste for me.o (P6)
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4.1.5.2 Complementary technologies

The determinant complementary technologies refers to the it echnol ogi
densi ty i nShih& ¥enkatesm @4, p. 62). As such, they can create
synergetic effects; they influence the level of use of all the technologies in the

product cluster (Shih & Venkatesh, 2004).

Validation and expansion

An older man (P1) mentioned a couple reasons that he chooses not to use

a dryer, which he relates to drying clothing outside and includes aspects of

convenience, energy consumption,and t he sensory experien
|l aundeydét would be really a waste of en
then the fresh air, that is the next thing, right? | would never have the idea

to put it into the drye r ! 0 IrdniRglig a task that most describe as very

annoying because it costs some physical and time effort and it is boring.

Some participants (P4)even OHhHatedndtt:l i ke ironing. I
hate ironing. | t hdrsible. There are people who like ironing and that stuff.

But I have never | i ked t hatP4) Doingcghei ng i s
laundry seems to be a perfect example for the influence of
complementary, but competing technologies as well. As an example, a 67-

year-old woman explained how the features of the washing machine are

linked to the drying process. For her, the spin speed of the washing

machine matters because it influences the length of the drying process:

Al't i s i mportant for me t hadhatitt he spin
has a short washing programme, f or exampl eé Because
No, if 1é& if the |l aundry is too wet, t

That iIis the reason, yes. .. 0

Sensual experience

The concept of &melldand dresh laundrydwas a major theme throughout all
interviews (approx. 30 coded segments overall interview transcripts), which was

mainly related to drying outsidle: i Cas hmer e can be hung up
the balcony over night, when the humidity gets to it, that is what they all like.
(Everybody agrees). Noi it hel ps. Then t fPRylTosumep, fr es!
the primary data suggests an extension of the determinant complementary

technologies with competing activities. The findings suggest that

171



4 ANALYSIS AND DISCUSSION

@omplementary and competing activitiesd act as substitutes or can create

synergetic effects to an existing technology, thus affecting use patterns.

4.1.5.3 Price value

One single theme in the technology dimension was discovered as highly
important for all participants; that theme isthe 6 ¢ @& p r,d ceer &6 mone
an innovation or technology as indicated by almost 300 coding segments
throughout all transcripts analysed. It confirms that, it he cost
structure may have a significant impact on consumersé technology us e
(Venkatesh et al., 2012, p. 161).

Validation and expansion

There are two common strategies to overcome the value barrier. First, to
provide significant performance value over existing alternatives and second, to
reduce the product cost and lower the price (Ram & Sheth, 1989). The literature
reveals the perspective that some elderly customers, who are not financially
well off e.g., due to a lack of savings and small pensions, are not looking only
for easy-to-use but also for cheaper products and services (Herstatt et al., 2011;
Kohlbacher & Hang, 2011). It can be expected that some older people are
excluded from technology not only by physical or cognitive disability, but also
because they cannot afford it (Blythe et al., 2005). To overcome this value
barrier (Ram & Sheth, 1989) underlines a disruptive innovation strategy that
puts emphasis on affordability and not only on functional matters. fPrice valueo
(Venkatesh et al., 2012, p. 161) is assumed to influence usage patterns once
those products have been implemented in the home because they typically
have a reduced scope of features, which influences variety of use. Schmidt and
Druehl (2008) stated:irhe | ow end of a productds

those customers with the lowest willingness to pay for the product (they have

y spento

and

0

proi

mar ket

the | owe st demand for t he product(d850).key

During the interviews, the author presented a sales offering for a washing
machine promoted in a retailer leaflet at a price of 249,- 0 as a

material. From the initial reaction of the participants, it was clearly perceived as
a very aggressive price offer. This theme resulted in lively debates about the
@ight6 price linked to cognitive trade-offs, quality concerns, ethical standards,

and moral values.
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4 ANALYSIS AND DISCUSSION

ifNot for me 0

Inastudy by Neven (2010) Aobviously, nomhse f or
when elderly users were asked about social robots. fObviously, not for meowas

a very common remark regarding low priced machines and the associated

quality (P5, P10); a 72-year-old woman, who expressed a high brand loyality,

related this offer to students as a more appropriate target group. fBut if | had
someone | knew about, that he was in tro
student or someone owhoofdindonnéety ,havewoaul d t
worth the risk® (P10) A similar rejection was expressed by a 67-year-old

woman, who told her son the story of her negative experiences and her lessons

learned (Mt he one who buys ¢ hihdgwepsced productsy s t w
She discussed her acceptable price range with her son:

She(P2:iYes, if you get such a | eaflet,
cheap they are. But | think | wouldnot
candt be of a himglhngudloi,t youc&moiwt ? wh s
| say thatalsoto T.somet i mes &éThe one who buys ¢

twice.0 He always | aughs at me,

Son: AYes, that is right, vyes

She (P2) fAYou hav ewoodhavwe beertbetlerdbfiflhe t hat

hadnoétt bautghhi ng. | say OWhat did | tel
the medium price. .. not the most expensive one, but for a medium
price, with security and a bit

Following the literature, finding the ideal customers for a low-end disruption
seems to be relatively straightforward b e ¢ a u Beg ardi durrent users of a
mainstream product who seem disinterested in offers to sell them improved-
perf or manc e (Clpistemzeu & tRaymor, 2003, p. 101). However, it
appeared not to be that straightforward for elderly customers; their consistent
reactions reflected that additional functionalities were rejected because those
features wer e notandfbsiausly, moefa med Ngverp 20800
p. 335), on the other hand a low price was mistrusted and associated with low
quality and something to be careful of. In most cases, the low price was
immediately related to the 6 per cei v e dimageubariar)t as 6some

participants mentioned (P10, P13):
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df | speak for oursedrefsmohdd camerscay: 060h,

three hundred Euros on adevicetowhi ch | 61 | s heyusi n two years

throw it away! 6 That i 9PN expensive devi

ABut funnily, if something is really expen

(laughs shortly) hastobe good,h as n tr eiatdd) ¢éIl | i ke to pay a
more for household devices because the quality is better and they
|l ast |l onger. o (P13)

fiPrice valueo considered from the proximity of death

With regard to the quality and longevity of an appliance, the participants

commonly remarked that a household appliance no longer needed to last for a

long time because they would not be able to use it for its full life cycle. Thus,

that statement can be extended to fobvi ousl vy, not.o The r me any.l
participants related their remaining life times with the longevity and purchase

price of the appliance, which the author had not expected. Their6i nvest ment 6 i s
considered not from the starting point of life, but from the end of life. That

sentiment represents a fundamental difference when compared to other

consumer segments, like students. As an example, one woman mentioned (wife

of P7) that the purchasing criteria for washing machines change in later life and

that longevity is not importantanymore. A They dondét getdybadoken. We

t hemé And at our age we dondédt buy them anymor e
they survive us Thisquote confir(nsvatherditerature seuices

(Suopajarvi, 2014) that the proximity of death means also that the elderly

participants did not want to purchase expensive household appliances that they

might not be able to use for a long time. The author follows the idea of

Venkatesh et al. (2012), who defined dorice valuebas consumer s cogni t|
trade-off between the perceived benefits of the applications and the monetary

cost for wusing them. ARnThe price value 1 s pos
technology are perceived to be greater than the monetary cost and such price

val ue has a positive | mpaetal 2012, pil6l).ent i ono (
Against this background, it would be fatal for a company to offer an extremely

low price, as this would immediately be associated with very low quality. To

follow the strategy of offering 6édgood enough
Christensen & Raynor, 2003) at a medium price range is seen as the

recommended approach. Furthermore, the operating costs are taken into

account by elderly when it comes to specific features. Energy saving functions
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4 ANALYSIS AND DISCUSSION

are highly valued. Thus, the author adds price value as a determinant
influencing the use of technology. In summary, the technological dimension has
many facets when it comes to the role and importance that it has on usage
patterns. From a Latourian perspective, the discussion has clearly shown how a
mundane, every day object like a washing machine has an agency of its own
(Latour, 1996; Miller, 2010). It appears,thatmuc h t oo often #fthi ng¢

us, and not things we wam¥). them to doo (|
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Table 26: Modified determinants (based on Shih & Venkatesh, 2004)

Determinants Description and Explanation

9 Includes the inherent characteristics of a
technology, its versatility and capabilities

1 Level of comfort of users with newest
household appliances, use of smart
technologies (PC-tablets, etc)

Technological
sophistication

9 Substitutes used for doing the laundry,
washing and drying. Other resources used,
e.g., dry cleaner, to dry outside, hand wash

1 Relative advantage of substitutes (e.g.,
saving energy costs)

Literature Review

Complementary
technologies

Technological Dimensions

Determinants Description and Explanation

1 Includes the inherent characteristics of a
technology, its versatility and capabilities
affects mainly variety of use. Level of comfort
of users with newest household appliances.

o Overburdened by smart technologies
Technological with functional complexity (variety of
sophistication use). Familiar user interface and limited
range of features preferred.
0o Trade-of f O6small wash
6energy savingb6 (ras

i Strong concern regarding paternalism of
technology (variety of use)

Relative advantage of substitutes (e.g., not
using the appliances due to energy costs)
affecting rate of use.

1 Hand wash still frequently preferred for
special items (e.g., woollens)

1 Dryer usually abandoned for its energy use

Framework

Complementary
and competing
activities

Modified Research

Technological Dimensions
=

1 Perceived affordability of a product includes
price and operating costs, particularly energy
Price value costs affecting rate of use.
(Venkatesh et al., 1 Medium price level preferred with strong link
2012) to perceived quality of appliance. Investment
calculated from the proximity of death (affects
variety of use due to lower specified products)
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4 ANALYSIS AND DISCUSSION

4.1.6 Personal dimension

As in the previous section, the following table displays a summary of the
number of participants that confirmed (x) or did not confirm (o) the influence of a
specific determinant. Initially, the personal dimension consisted of two sub-
determinants (use innovativeness, frustration with technology) from the original
framework by Shih and Venkatesh (2004) and was extended by technical self-
efficacy and life course as derived from the literature review. At a first glance,
the table indicates that changes in the life course represent an important
determinant that affects the usage pattern of an appliance. Typically participants
with a low technical self-efficacy express also a high frustration with technology.
These persons seem to have also a rather low inclination for the acquisition of

future technologies.
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4 ANALYSIS AND DISCUSSION

Table 27: Participant feedback (based on Shih & Venkatesh, 2004)

Determinant

Use
innovativeness

Frustration with
technology

Life course

Technical self
efficacy

Description

Being experimental

Having an inclination
to try different things 4 4 0 +

Open to new
technologies

Regards technology
as too complex

Expresses high level 0 0 + 0
of frustration because

technology fails to
perform as expected

Events in life
change use patterns

Biography influences
use patterns

Oneds belie
to cope with
technology

+
+
(@]
2
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4 ANALYSIS AND DISCUSSION

4.1.6.1 Use innovativeness

The determinant use innovativeness relates to consumers who are
experimental and have an inclination to try different things (Shih & Venkatesh
2004). It appears that innovativeness has a direct link to variety of use. Use
innovativeness was operationalized with use of new technological devices like

smartphones, tablets, or personal computers.
Validation and expansion

It was rather unexpected that the word dear6 was mentioned in various
interviews. Occasionally, fear was related to an unsecure future, but it was
primarily related to new technology. i Physi cally and mestal |l
that there is someone with dementia or something like that, that the partner gets

il and that not hi ng .ThestatementohNomara(20¥3mo r e .
seems to be particularly true for household products, fAirechnology changes

rapidly but people and culture change slowlyé Older products linger long after

they shoul d have boe(p. 868)e As oitbappedre twighéfatal
consequences for some potential customers: fi | am even afraid
was hi ng m@®&8 Mhe washimy machines used were mainly 10 years or

older; one participant (P5) reported that she still occasionally uses her 28 year-

old dryer. The desire to stick with familiar technology also emerged during other
interviews (P11): Af or washi ng machi nebouglt thelsarheh en w
one again, KHaveverntBetintewiews alid not confirm a negative or

passive attitude toward new technologies that was common to all participants.

Some appreciated modern devices like mobile phones to communicate. Only a

few participants had personal computers and Internet access, which were used

for a whole range of purposes, such as mailing, buying products like shoes, or

Skyping with relatives. As an example, a 69-year-old man (P1), who was very
interested in technical devices, compared his positive attitude toward the

Internet with the attitude of a close friend who is just a couple of years older. He

explained the cause as havingcomefroma di fferent o&égeneratic

e you see | am notylikathenmost,dheredre t ec hnol c
some who close their minds to technology. | have a mate, born in
1937 in Nuremberg, self-employed businessmané but when it
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4 ANALYSIS AND DISCUSSION

comes to internet he is..., that is just the generation, there are three
buttons too many on it and everythingis o v(Bl) . 0

Breaking links causes fear

Fear relates to breaking links or disrupting the social order. Practices change
when new elements are introduced or when elements are combined in new
ways. With regard to the functionality and credibility of a rather new feature in

the segment of washing machines, an automatic dispensing system for

detergents, participant thirteen raised doubts: i | am a teacfhfni clal cam@t

i magi ne s uc(Rl3)ao fochs on inovations targeted at the elderly,
i ma k i nvdinksnig almost certain to involve breaking previously important
ti eso d & .h2012,e.58). Thisis very true for a 70-year-old woman (P4),
whose ambition is to be even with or ahead of others when it comes to
technology. In the last year, a single piece of technology has changed her life: a
Samsung tablet. She has used a mobile phone for some years, but found the
tablet more appealing due to the possibility to access the Internet, create

photos, and to write E-mails.

To sum up, a general lack of technical self-efficacy was prevalent in most of the
interviews. Some of the elderly openly admitted that they thought they were too
old for new technologies (f we ar e t he @Bll)daflectiggeratecancat i o n

variety of use.

4.1.6.2 Frustration with technology

As discovered in the previous section, frustration arises from technological

specification, which confirms the statement of Norman (2011) that there are two

keys in coping with complexities: i Fi r st t he dhang itsglinthato f t he t

determinesitsunder st andabi lity . .. Second is our

(p-4).The | atter relates to the personal di
diverse social practices and as every agent carries out a multitude of different
social practices, the individual is a unique crossing point of practices, of bodily-
ment al rout i nes @ 2%R whick indicates that & i@ §til2the user
who is responsible for the end result. However, the primary findings presented

in the following unravel a different @ulpritd(Norman, 2013).
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4 ANALYSIS AND DISCUSSION

Validation and expansion

Surprisingly, the home visits revealed that in almost every household some
electrical appliances were not used or used only in certain circumstances. That
finding confirmed that ffrustration arises because the technology fails to perform
reliably or meet t HShih&\erkatgsts 2084 p &) whchh i1 on s
was described in an ironic tone by one participant (wife of P9) as we walked
through the kitchen. She described the amount of work required to clean the

steamer after use:

i T h e rore kiichen device, for example, somebody talked me around, | have

never wanted such @aughimg) mgvery mubhdaved stsammy é

cooker (laughi ng) é letused® thatenke.dtis such advetiblm 6t g
to get the watenWifeafP9) for exampl e

An even stronger negative reaction occurs when user expectations are not met,
particularly when that is combined with a poor and disrespectful customer
relationship with industry representatives and retail management. This is the
story told by a 75-year-old woman (P13) in which she described her experience

with a young shop assistant in a mass market retail outlet:

A have to say, it was anolsadedhsat r ophe.

a helpé.. | tolerat.etdatwabearealobstacle 10 days

machine in the kitchen. Well and the shop assistant told me: Yes, |

dondét know, that i s becianebawetof t he co

send it to them. Yes, and | said: What do you say? Send it away? |

dondét want it anymoreé And | said: (al
want to talk to the manageré And she
came back and said: We6t ake it backé No, | donbo

experience that again.o (P13)

It is fatal mistake for a retailer or company to handle a complaint in a
disrespectful way, whi ch | eads t o t he
communication.d0 As me nt i drosgadion avithdechmology is not only a

matter of low priced products, as mentioned by other participants (wife of P9):

e é it can be designed beavutifully and
nonet hel ess. So, the price I s not always
of P9)
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Mental models

Most participants have used their washing machine or dryer for 10 years or

longer; they have developed some efficiency and perceive themselves as

dependent on the continued use of those machines. One elderly woman (P8)

has buil't up a d&ehoheriwaghing rmadhiag, whicim shé hap 6

usedfor25 year s. Her o6rel ationshi péeplactng so strong
it, which points to the reciprocity of technology and human activities and relates

to another phenomena: the duality of technology (Feldmann & Orlikowski,

2011). Participant three also stated that if her washing machine stopped

working, she would prefer to buy exactly the same machine again because she

feared that any other type would be too complicated forher: A 6 d buy t he s ame
one again, we could cope with this one very well.6 (P3) The reactions of the

participants confirm that designers and product managers should consider

existing mentalmodel s (Higgins & G| asgwewrodu&@d012), and
innovation which is based on an existing product platform has great potential to

retain customer | oyalptlo (Herstatt et al ., 20

To sum up, the findings from the primary data are in line with literature
(Norman, 2010; Chipchase & Steinhardt, 2013), which shows that frustration
with technology arises not only from complexity due to excessive functionalities
and features and a lack of capabilities or skills, but also from following
conventions. In addition, features that are developed to reduce the burden of
tasks tend to frustrate elderly users when they are restricted or constrained in
operating the appliance. To alleviate that frustration, the flexibility and

adaptability of functionalities is required.

4.1.6.3 Technical self-efficacy

The literature demonstrated that people with high self-efficacy, those who
believe they can perform well, are more likely to view difficult tasks as
challenges to be mastered rather than avoided (Bandura, 1997). In some
studies by gerontechnologists, the concept of technical self-efficacy (TSE) was

used to understand the technology acceptance of older adults.
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Validation and expansion

One 70-year-old woman (P4) described herself as a very sociable,
communi cat i vé amwa meaynoutgoifig womano ) whes hdrov

i ndependwenclteav(ei separat ed )wshd hae high/selfc c o un
efficacy when it comes to new technical developments and knows about social

networks and uses her brand new tablet PC frequently. The determinant

technical self-efficacy seems to influence use patterns and was related to fear

when one elderly woman reported about her attitude to technological
sophistication she stated (P8):i1 am t oo ol d for that, It
technology. | HAVE TOO MANY FEARS OF DOING SOMETHING WRONG. 0

(P8)

One woman (P5) declared that it requires courage to cope with new technology.
Embedded in this approach were moral arguments about what is important in
life.

AYou have t o htywsdotithAad tremyou cangsay,
yes, | can imagine it like that. You have to move with the times. |
always think, it is not just about household devices, it also refers to
other areas. It is the same wherever technology and electronic
overrunusandther e i s nothing we can do abo

ALearned hel pl essnesso

Nor man (2013) referred to the ¢po6G2stdbr uct
explain why people blame themselves when they have a difficult time using
objects in their e nuirryo mpe&)twhich dkdibushe y st
af fect s ooPaticigant thirtee chagacterized her lack of understanding

of technol ogy i n | lavenatethnical flag. | ana g technical

one-off.0 However to Norman (2013), At hi s f a kespexiallybitomcnm e i s
because the culprit here pi68). Thespuiraaryldata t h e
confirmed the det er-gfiicacyadn tHoomeevcelrni ciatl enmed
older adults ar e #fAf al sely bl ami n g201t3hpead)swhénvite s 0 (
comes to technologyuse,r at her t h a atechnolbgy. Thisitseéems to ke O

the case particularly for elderly men and household technology. To facilitate
usage, p avartetyafuselari vy ®eems to be necessar:
of Norman (2013) to eliminate error messages from user interfaces and instead,

provide help and guidance.
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4.1.6.4 Life course

The life course approach is based on the assertion that the life is a succession

of events and activities in different stages and fields of life and is subject to

many influences (Giele & Elder, 1998; Loe, 2015). It emphasizes common

t hemes, changes and c oraflectsinawithese biographicah e 6 s | i f e
aspects influence and shape contemporary life, such as use of household

appliances (Loe, 2015) and consumer behaviour (Mathur et al., 2005; Peine et

al., 2015; Wolfe & Snyder, 2003). This approach could facilitate to identify

potential concepts for disruptive innovations because ias peopl e experi enc
major life-changing events, they re-evaluate their priorities, product needs,

brand and store preferences, and the <criteria by which they
(Mathur et al., 2005, p. 126).

The influence of the formative period

The conversation with a retired teacher (P8) about how she acquired the skills
of doing the laundry guided attention to the historic development of the practice,
which can greatly contribute to both understanding it and finding opportunities to
change it 1 The best thing for me is ironingo thi
practices are reproduced through imitation, as one participant recalls the

housework of her mother (P8):

dres, yes, yes, that was in my childhood days. As a teenager, my
mother had a real washing machine. But | know when | was a child
those days were really hard for us children, we were not allowed to

di sturb and my mother said: & The best thin
mending. 6 Maybe it is because of that that

In retrospect, the sequence of historical events has formed the idea of what is
appropriate today. It also highlights how the complexities of images, skills, and
elements used in making up a practice have changed over time (Shove et al.,
2012). Al t i s becaus ememtiénedmye older tvdmanr @8) and
explained her own approach to housework in terms of both her upbringing and

the sort of person she is.

nlt i s because of my mother. This is so cl
was exactly like | am today or HOW | HAVE BECOME. HOW | HAVE
BEEN FROM THE VERY START. Sinceéo (P8)
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In order to gain an overview of the ways that a specific practice has changed

and the associated links and configurations of elements over time, the narrative

form emerged as the most suitable way to present that process. i Thr ee day
went by,0 a wo nraseed @vidly her experience of doing the laundry as a

child, roughly sixty years ago, where still fire had to be made by the mother to

heat up the water (P8): i You had t o mak eAndthefeiwere bel
different tubs to rinse and then the laundry also came on the bleacher. Yes, and
three daydqP8went by. 0O

The ambivalence of retirement

The author raised questions likethow has | i fe changed in t
more specifically, how has housewor k changed afte
questions opened up conversations about particular life events (such as
becoming a grandparent, retirement, loss of spouse), but also about the
proximity of deathand t he participantsdé attiiWeudes
leave it the way it was. Next year | will be 80, we donot need t
any mo r (eudband of P11) An older woman (P3) even wants to get rid of
appliances, as these material objects are no longer important to her: i | donodt
have that much. Well, all the machines | had when the kids were still in the
house, I gave t h¢PB) Thisoseemy to cohtradicdMataur et al.

(2005), who emphasized that events in life make specific customer segments

more receptive of marketing offerings than other segments. A more in-depth
understanding revealed significant changes of usage patterns of the washing

machine caused by having a small amount of clothes to be washed and dried

as compared to the past when the children were in the house. As an example, a
67-year-old woman (P5) told the story how doing the laundry has changed after

her daughters left home:

fBecause, I had to have a | ot, there w:
know if it is possible today to get washing machines where you can
wash small amounts of | aundry, so th

machine completely. | never get a full machine, it would be important
for me, | would do that. | would prefer that in a dryer, too. .. as | said,
energy efficiency is important for me and it is important to use the
devices o5 i mally. o

For a retired teacher (P8), the transition into her retirement required a

reorientation because she was used to the intensive work as a teacher. i | t t ook
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awhil e until I f o u n d She had a dagpta-day muwine wheh ave now. 0
she was teaching; after her retirement she tried to give her life a certain

structure as well. Domestic work used to be a stress factor while she was

working. Nowadays, it is the contrary. For her, housework is nothing to be

rushed, but something to be slowed down. fi | am more relaxed, becau:c
have the | ob sThedvisien ofdabgumshowsa certain pragmatic

view.AMy husband doesnét dold, asrhgis stillworgingiin t he hou:
even wit h Dorbestig woakrissals® a kind of workout for her: i | donodt

think that housework is exhausting, | see it also as a kind of fithess

programme. Blowever, ironing is something she really likes: i | i roneceevery pi

of laundry, even underwear, towels, | really
Resilience decreases

A single person household in combination with extensive living space can affect

6resil i enced,thelauthortdisceveredeasmismatch df housing: older

adults livi ng al one or as couples in,0diderg houses.
persons living alone often find themselves in large family houses with more

space than they require. Those homes are occasionally accompanied by

grounds that require considerable maintenance and upkeep. As mentioned by

one participant (P3): i No , I c an d o Upstairs everythimy is follw n .

furni shed. There i s nadRB8pWhen mopilgytdaedlines anymor e.
coping with domestic practices can be challenging. Big houses can be

particularly demanding for an older person and can lead to poor resilience. One

participant stated (P8):

Ail't i s much too much, if you ®mandét do it a
200m? and has a cellar. That is really crazy. It is crazy for two people.
And we are not upstairs. Well, sure, my husband has his computer
upstairs and our guestrooms, and there is a big room ... well, it is like
this one and it is huge and nothing happens there. It is fully furnished
and .. . I have to clean it regularly, b u

One woman (P5) mentioned her limited physical capabilities: i | canot carry
heavy t hi ngBespiaenthesedandicags, she does the laundry on her
own without any extra help, which makes her a victim of her own high

standards. On the other hand, a retired secretary relates her good level of
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fitness to domestic work if& | ong as I am f it I dono
househol d andPlO)he garden. o

Clothing is not superficial

A retired teacher in her mid 706s, poi nt
the house to bring out the waste wearing the jumper she wears for doing the
housework inside. That comment contributes to earlier statements that doing
the laundry is charged with social significance where psychological aspects
have to be taken into account; clothing emerged as an important issue.
Chipchase and Steinhardt (2013) mentioned that just about every product can
be seen as some metaphor for personal identity. That seems to be particularly

true for washing machines and the relation to clothes.
Aol d? Me?0

During the interviews, the author wanted to know what the participants thought

about the popular saying: i f i ne f eat her s Thisaapgpeach mighe bi r
becompared t o Nicolinidos (2013) <call for dfzo
which other practices fAaf heetlimop2i8| e, c
p. 230) with doing the laundry. Particularly, how the practices of dressing and

clothing are linked with doing the laundry. The statements made by the
participants regarding that saying clearly underlined that clothing is seen as an
appropriate strategy to counter stigmatization. As mentioned in the previous

section, it o have framdft d aluemdir §y 0 ¢ s@nething thatp e 0
matters to older persons because it influences self-perception. One older

woman (P4) mentioned in an energetic voice: A | am 70 amhkusual am f
images that are associated with old age have an influence on her self-
perception. She (P4) avoids @ge stigmatized clothingd (Twigg, 2014) and

dresses in a modern way: i n ot ol d-s gu @hsdana line with the

findings of Day and Hi t chi ngs (2011) t hat ARavoi di ng
covering up the ageing body in public. It can also involve avoiding certain styles

or items of clothing that are stigmatize d . 890). As mentioned by Miller
(2010) : ACl ot hi ng -lamsageahaticould ¢ell us Bboy whe u d o
we a mpeld). Ohe participant mentioned: A Fo r my husband, J
working outfit,0 which indicates that the process of &tyle diffusion6depends on

the cohort that wears them (Twigg, 2014). Despite being a heterogeneous
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group with different personal circumstances and different biographical
backgrounds, it is apparent that clothing and doing the laundry has a high
significance for all participants. Doing the laundry is connected with cleanliness,
which is linked to other positive social qualities. One woman (P2) stated in her
usage diary: i Ding the laundry is very important, because by doing the laundry
the clothes get fresh again and are brought into shape again.o(P2) Following a
social practice-based inquiry when discussing the image and meaning of doing

the laundry in-depth she mentioned:

AWell, 1 &m nearly 70é 1 f | put on clothes,
much older people. | think today it is a bit different but when | think
about 50 years ago, how the old people ran around at my age then?
Today it is quite different. Have a look at the old ladies, they smarten
themselves, because they can afford it. But | think that what you

wear says who you are. Wh-fashionedli wear shoul c
should be modern, stylish, shouldndét it?
charisma, butifyourunaround! i ke €é that. TMPatods my opini

| t also confirms that older women are Amovi n:
(Twigg, 2014) as a means to counter ageism. Doing the laundry and getting

dressed ar e for t he participantssedlfmost F ol
(Foucault, 1988) because they help to reduce the marginalization traditionally

associated with age (Twigg, 2014). The remark of the woman (P2) iy ou | ust

have anot he rcan b iaterpretech @ being concerned for oneself
(Foucault, el$88pgpeoumidi c hpoldl) @@hice telatesto2 0 1 3,

self-care and is expressed in avoiding old-fashioned clothing as a means of

self-care.

To sum up, life course needs to be added as a major determinant because it
directs attention to the relationship between individual lives and usage patterns.
During the interviews, it was frequently demonstrated that usage patterns had
been subject to changes during the life course. When it comes to use patterns,
theél i fe coursed seems tachebameeaomapeerdinfl uenc

4.1.6.5 Selection, optimization, and compensation

The determinant O0sedredctc omp e rospatiinoneddt ( 8OGC) el
inductively during the analytical procedure and can be described as a Al i f e

management strategy, 0 wli 8 e & e optimizatron and compensation can
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4 ANALYSIS AND DISCUSSION

be seen as key concepts for understanding successful agei n @¢~teund, 2008,
p. 94). This strategy of optimization through selection and compensation allows
older people, despite reduced physical or cognitive capabilities, to cope with
daily tasks.

Validation and expansion

The patrticipants frequently stated in the interviews that they were adapting
housework practices and cope with them in a more relaxed, flexible and less

stressful manner as mentioned by one of my participants:

~

Al have | ess work than | wused to have,
with the fact that | | eave things und
anymor e. For example there woul dnoét he
the table. | would have cleaned the table. | am no longer that perfect.

't had t@®4)be tidy.o

To Al eave things undoneo is a selection
as it guides and directs existing capabilities. Throughout the research, the
research participants explained this kind of strategy of optimization through
selection and compensation (see table below). It allows them, despite reduced
physical or cognitive capabilities, to cope with daily tasks and to overcome

various functional and psychological barriers (Ram & Sheth, 1989). It is
regarded by scholars as a life management strategy (Freund & Baltes, 2002), a
meta model of human devel opment (Fozard
compensate for individual adver p.i31).iABs 0 (
its core, the model of selective optimization with compensation assumes an
age-related decline of capabilities implying a decline of resources of the
individual (Freund & Baltes, 2002). To Freund and Baltes (2002), out of a

variety of opportunities, the older person makes a selection and choice, which is
sometimes done unconsciously. To the authors, the selection leads to a focus

on relevant targets and fields that have a high subjective importance. That also
requires a re-evaluation of priorities and targets. Optimization includes learning

new skills or the implementation of new means or instruments to achieve the

targets selected (Freund & Baltes, 2002). If a current means is no longer
sufficient to achieve the target, an alternative approach or means is taken that

corresponds to compensation (Freund & Baltes, 2002).
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Table 28: Examples of SOC (Fozard & Wahl, 2012)

Compensation
Selection Optimization (means for counteracting
(goals/preferences) (goal-relevant means) loss in blockage of goal-
relevant means)
AElectic selection Aattentional focus ASubstitution of means
Specification of goals ASeizing the right moment AUse of external aids/help
goals systlgm _(hler?rchyl) APersistence of others
ontextualization of goals AAcqUir AUse of th ti
: cquiring new Use of therapeutic
Goalicommitment skills/resources intervention
ALow-based selection APractice of skills AAcquiring new
Focusing on most AResource allocations skills/resources
important goals . .
Reconstruction of goal (effort, time) AChanges in resource
hierarchy allocation (effort, time)
Adaption of standards AModeling successful
Search for new goals others who co_mpe_nsate
ANeglect of optimizing

other means

Challenging themselves

The interviews showed that retirement has a rather ambivalent implication. On

the one hand, it is seen as an escape from a stressful job (P1, P7, P8, P10) and

having time and flexibility is viewed as a reward (P1, P8, P10). On the other

hand, it can lead to a withdrawal and social isolation which some try to

compensate for by getting involved in volunteer work (P7). In this regard, it is

also important to consider what has been termed as the iagei ng paradox?o
(Kruse et al., 2012; Mroczek & Kolarz, 1998), a phenomenon defined as the

nt he presence o-beings in hp dacet of \wigective edifficulties

(Mroczek & Kolarz, 1998, p. 1333). From this point of view, it seems that the

older people are able to actively influence their subjective well-being by

establishing goals which they seek to obtain, maintain or avoid. A 72-year-old

woman mentioned that housework is no longer a burden because of the

personal flexibility: AiToday it is not such a burden anymore, because | have, you

have more ti me. You can o 1(PdQ Astledife-styleur s el f | C i
has changed over the years it can be assumed that the attitude toward

housework and the required artefacts has changed as well. As an example a

69-year-old retired teacher mentioned in her diary: A Si nlcéev e been a
pensioner, | have more time and comp o s u (P8). Gne 67-year-old woman

(P5) reported proudly about her passion to iron fast. However, she utilized an

adaptive strategy toward activities and herself (Fange & Ivanoff, 2009) directed

at her | eveld owhidphe rrfeescu li tdmdstilliindepesmdend i f f er en't
performance whi ch can be ter mediWed | a havehgotnrgsh i ft i ng
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easier for me in the last years. | even used to iron the

that anymore(P5l just fold it.o
Downshifting

In the late stages of life, priorities are affected by an awareness of how the
remaining time is decreasing (Kruse, 2013c; Loe, 2015). The primary data
findings correlate to the existing literature; as one 75-year-old woman reported

about her less is more attitude (P3):

il d ovetbat muchaWell, all the machines | had when the kids
were still in the house, | gave them to my children. Well, we had such
a juicer and a mixer and things like that, | gave them to the children i

u

n

|l dondédt need that anymoranymNoreloreR3d)

This filreally donot need t hcansumea rbghaviour ei often
acknowledged as the voluntary simplicity or downshifting phenomenon
(Shankar, Cherrier, & Canniford, 2006). However, the statement above is not to
be misunderstood as resignation and loss of interest. For older people, it is
necessary to set priorities that concentrate on the most important things in life.
That also explains why the woman (P3) bought a new E-bike, which enables

her to join bicycle trips on the weekend with the whole family. The author

prefers to use the term downshiftngi n t he Ger man sense

of

defined by Kruse et al. (2012, p. 64), which can be definedasfit he hi ghest

of self-determination. o

The statement above can be related to the model of selection, compensation,
and optimization and helps to explain why housework is not seen as a
problematic task by most participants, although physical limitations should
predict negative statements. They stated that they have less work to do
because they delegate certain activities to a domestic helper (selection), have
more time and flexibility (optimization), and use or discontinue to use technical
appliances (compensation) as compared to the past. Further examples of SOC
as a common life management strategy (Freund & Baltes, 2002) and adaption
technique for doing laundry have been found in almost all cases. (See

examples below)
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Table 29: Examples of SOC based on participant feedback

Selection Optimization Compensation

AFocusing on certain A'Since my pension | have ADue to all the technical

housework tasks reduces more ti me. ( P devices a lot got easier."

effort: "Maybe it has to do Al take it more relaxed" (P6)

with the fact that | leave (P1) A"l don't need that

things undone. | don't need anymore." (P3)

it that perfect anymore”

(P4)

ASome participants use
domestic helper:
"she is a pearl" (P12) or
share tasks "my husband
helps me whereever he
can." (P10)

From a theoretical point of view, the findings are in line with the model of
selection, optimization, and compensation (Baltes & Baltes, 1989; Freund,
2008; Fozard & Wahl, 2012). The model highlights that one way of adapting to
declining capacity is to carefully select which activities are still necessary and
desirable to perform, to optimize their performance, and to seek and use
compensatory alternatives. This occasionally leads to a disadoption of
technology as mentioned by a 78-year-old woman (i do not need that
any mqP3gayacontinuationofuse.Fr om a Foucaul di an
perspective, an older person who chooses to have less appliances or features,

empowerment involves a withdrawal from ownership and usage of technologies.

To summarize this section, it seems that disruptions in later life have a
significant role not only on social life, but also affect usage patterns. These
disruptions in social life cause a reorientation and sometimes a departure from
habits and conventions. As confirmed by Mathur, Moschis, & Lee (2007), i kb
changing events present marketing opportunities as people buy products and

fitechnol

services that ease transitp 242). Thenpimaayc c o mmo d at e

data also confirmed that it is still important to allow for challenges in daily

domestic activities (Fange & Ivanoff, 2009).
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Table 30: Modified determinants (based on Shih & Venkatesh, 2004)

Determinants Description and Explanation

1 Being experimental and having an inclination to
Use innovativeness try different things
1 Work-around to solve problems

3
> ‘» . . 1 Complex technologies often frustrate users
014 c Frustration with ; : .
o g technology 1 Frustration arises because technology fails to
= A perform reliably or mee
IS -
5 ]
2 = 1 Events in life that changes housework and the
- % Life Course use of technology e.g., retirement
g T Influence of o6étechnol og
Technical self- f Oneds perceived ability
efficacy f Oneds perceived ability

Determinants Description and Explanation

1 Being experimental and having an inclination to
Use innovativeness try different things affects mainly variety of use.
T Influence of O0technol og

I Complex technologies often frustrate users which
affects both variety and rate of use

o Frustration arises because technology fails
to perform reliably

Frustration with expectations

technology 1 Breaking links of practices through new,
unfamiliar technologies causes fear
9 Frustration arises from the technology dimension

= (excessive features and complexities) and
8 c . . . .
8 o S persor)z_:ll_ dimensions (lacking skills and
2 @ capabilities)
(=
A
3 % a3 1 Events in life affect housework and the rate of
= v — use of technology
° c
= . .
= o Life Course 0 Ma_qor change in usage pattern due to
oy retirement or death of a partner
o
91 Clothing has a strong influence to counter
stereotypes
I Technology use to compensate age-related
declines (e.g., instead of drying outside in the
garden) affects mainly rate of use
SOC
I Technology as (one) means to overcome age-
related declines (others: help of partner, domestic
helper, take more time)
T Oneds belief to be abl e
Technical self- affects variety and rate of use
efficacy T AiLearned hel pl essnp.§x3 0

affects mainly rate of use
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4.1.7 External dimension

External factors influence use patterns in various ways, like a supportive social
environment (Shih & Venkatesh, 2004). If an older person speaks to neighbours
or friends about practices like cooking or doing the laundry, it usually involves
the technologies involved in practices (Pink, 2005; Shove, 2003; Shove et al.,
2012). Such communication might reinforce the belief system and behaviours.
Shih and Venkatesh (2004) assumed that the use of technology outside the
home also influences the use of technology at home. This might result in a
lower rate of intensity because some time of using the product is taken up by
use outside the home. However, this determinant seems to be very product-
specific and of minor significance for household appliances. In addition, the
authors argued that a higher exposure to media might stimulate involvement

with technology, which also stimulates use intensity.

As in the previous section, the following table displays a summary of the
number of participants that confirmed (x) or did not confirm (o) the influence of a
specific determinant of the usage of a household appliance. The table clearly
shows that external communication with friends, neighbours, and media is

strongly affects usage patterns.
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4 ANALYSIS AND DISCUSSION

Table 31: Participant feedback (based on Shih & Venkatesh, 2004)

External Dimension

Determinant

External
communication

External
technology access

Exposure to target
media

Description

A supportive social
environment

Discussions with
friends and
neighbours

Use of technology
outside the home
influences the use at
home

Dry cleaner used

Exposure to media
stimulates
involvement with
technology (e.g.,
product test reports)

+ + o +
o} 0 o} +
+ + o} +
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4.1.7.1 External communication

The determinant 0ext er foumd durm@ thensystematiat i ond was
literature review and is part of the use diffusion model of Shih and Venkatesh
(2004), as explained in previous chapters.

Validation and expansion

This research also confirms that the social context of face-to-face
communication within @ommunities of practicedis central for usage patterns.
Particularly for variety of use as shown in the following comments of participant
four who discussed different types of detergents with her friends, including

6backing powderdé to whiten clothes.

Al have a huge circle of friends. We are
regularly and we speak about such things, too. We talk to each other

aboutastanin a sil k bl ouse, a fat stain: OWhat
there is a woman with a linen tableclothands he says: O6Have a | ook,

cameétt the cocoa stains out.d Everybody knc

Experts

The advice of a trusted expert, like a doctor, can even influence usage
behaviour in the long run. Participant six vividly recalled communication with a
doctor about the allergic reactions of her daughter. Although the conversation
took place approximately 40 years ago, it was so significant to her that she still
refuses to use softener for her laundry. One participant (P13) experienced a
kind of social discrimination by the shop staff who did not take her complains
and arguments about a water cooker seriously, which really annoyed her: fi |

could have made mincemeat of thisstoreias i f | was stupid. o
The gate to the world

For some participants (P1, P4, P7, P9, P13) the Internet or a smartphone
provide fithe gate to.,20Bep.1M)or |l do (Rentsch et a

el al ways said, years aogpuierool donbét need
somet hingWeil ke nlbat tdat i s nothing for me
recognized that 1t iIis really necessary in
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then | thought: OEither | have to say

to face it, havPBPmot | ? (Laughin
Hence, both the literature and primary data confirm that external communication
influences usage patterns in various forms and can be confirmed as a

determinant.

4.1.7.2 Brand relationship

It appearsthatil evel s of trust i n br aatedgronghave b
wi t h l oyal ty t o brands and positive e
(Chipchase & Steinhardt, 2013, p. 159). Further, imuch r esear ch ha
that younger consumers are more likely to experiment with brands, while older
people are more | i kelf(yer& Reiseneits)2010, p.I82).and |
However, when exploring the potentials of disruptive innovation, doubt was
raised regarding whether this relationship to brands might be on the decline and

if newcomers could attract older adults.
AGIirl, stop ito

In addition to the findings from the literature (Joyce & Loe, 2010; Loe, 2015;
Peine et al., 2014), this study offers a great deal of evidence that older adults
are not willing to passively adopt products. Rather, they use products differently
than intended or even refuse to use a product. A retired teacher (P8), also

raised concerns regarding paternalism and losing control over technology (P8):

She(P8):Aé That | can cope with it. That
computer or other technology inside where | have to enter too much.
| have heard of the new machineswher e you candét chang
programme once you have chosen it. That would be terrible for me.o

Interviewer: WWhy is that terrible for you?0

She (P8) (laughing) 0 Y e s , be yoa lyave made a mistake, right?
Yes, and then the washing machine runs, you can say what you want
(knocks on a metlal] lstogriouhd)ButtGino,

running, through to the end of the programmeand i f it fini sh
yes. O
The comments i gi r | , amsdtfonpy idw 'ardolder woman (P8) further

suggestthatipeopl e someti mes think o(Agggwalp duct
2004, p. 88). It underline s , that Aonce products and b
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human qualities people may interact with them in ways that parallel social
relationships, and their interactions are guided by the norms that govern these
relationshi p s 0 ( Ag g a rpwsd)l By takilgOtde, perspective of social
relationship theory, a washing machine that is iwast i ng (PE3herrisgy 0
fdoing what it likeso(P8) violates these norms, as the follwing quote exemplifies:

AWHERE | CAN STI Lifl dolsdWnétkrig Wierig Bnd

choose the wrong programme. That | can stop that and | can say that

now | am going to correct the mistake and
do what it I|likes. o (P8)

Anthropologically, this confirms t h e c ent rdkirdgsotayn d oft hé&i r useo
(Reckwitz, 2002, p.249). However, it does so with serious consequences

becauseit hi ngs do things to us, and Millert the thin
2010, p. 94). Participant eleven declared that she does not like to be a passive

user of technology because she wants to stay mentally active: A’ You al so have
got to do a QRLL). When cansidenng & purchase of a new

household appliance, one participant mentioned (husband of P11): i é we | |

usually you take brands that are popular a n d g ddende, ib seems some

brands are fisoci al i zed, pm&obteerfasnidy. Thijvgag ar wal , 20
exemplified by a 70-year-old woman (P5), who prefers a brand that was used

by her mother because it is a family tradition. A But | w douylad/orwesk.yv e r

BECAUSE MY MOM ALWAYS HAD MIELE DEVICES and that is nearly a

traditi o(P5) Thisrquote shows that ipeopl e someti mes form &
i nti mate bond wi t h br apn8¥)s and &nA enwptiomalva | 2004
relationship that is usually associated with very close friends or family members.

Ol i ver (1999) defined brand | oyalty fAas a de
repatronize a preferred produd¢pt3d)sThoseey i ce consi
long-term relationships are emotional bonds and represent important assets to

an established company because loyal customers are likely to suggest the

c 0 mp a prpdiicts to their children or a friend. The interviews are in line with

the findings in the literature (Evantschitzky & Woisetschlager, 2008; Wolfe &

Snyder, 2003) indicating that brands are likely to profit from an ageing

consumer mar k et because nol der peopl e ar e
rel ati on §\Noliep & é®nyder, 2003, p.112) and prefer Nnstabl e
relationships.o It appears that fsince strong brands are characterized by their

emotional value to consumers, older people will be interested in sustaining
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relationships to their favourite brandso Ev@nschitzky & Woisetschlager, 2008,
p. 631) Hence, the implications are far-reaching, the identification of those
bonds provide an @arly warning systemd for newcomers. As the loyalty
threshold of the customer segment rises, a commensurate decline occurs in the
readiness of the market segment for disruptive innovation or its dlisruptive
susceptibi leiat,gdd3, g.8MWenner

4.1.7.3 Collective cleaning conventions

While the general trend of cleanliness is moving upwards (Shove 2003),
narratives about cleanliness are clearly drawn from and add to collective
cleaning conventions. The narratives about doing the laundry are deeply
embedded in conventions. Another innovation barrier (Ram & Sheth, 1989) is
the way that norms and conventions guide cleaning practices. As an example,
participant five was committed to a strict cleaning routine. She can be
characterizedas a fmeti cul o u soinéddw Rirtk i(2006,00, 1233
as she criticized herself for what she saw as an excessive cleaning approach
that she could not change: il am i n ndAs acgesuit, sheaould not help
re-doing tasks completed by a cleaning helper or her husband because their
performance did not meet her standards. She expressed vehemently her

dissatisfaction with the cleaner helper and the bad performance in cleaning the

windows:Aibut then it was streaky outside

| i kel y change $8hedeacribecher hiskeahdpas mot competent to
perform tasks to her standards. He was aware of his ignorance in domestic
matters and declared himself ready to help on demand. However, she was not

overly critical about his domestic role and preferred that he stayed out of this

domain. In spite of not wishing to appear @ver the top,06 s h e atllatrshd t

was almost fanatical about cleanliness and tidiness: i used to iron even the

tert

and

ed

under wear , but I donot d o(P5}). Baurdieug1®30mo r e ,

identified knowledge as constructed within practice rather than passively
recorded. The importance of the mother as a role model for learning

conventions of a practice that affects usage patterns of technology was also

mentioned by another participant (P8): A Thi s i s so c¢|IMyaom and

was exactly like | am today or HOW | HAVE BECOME. HOW | HAVE BEEN
FROM THE VERY START.0 ( P 8)
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These insights lead to an understanding of the social normative influence of
practices (Bagozzi, 2007). To explore this construct further, a challenging
laundry task was needed as Osti mulrsedriggendWréle i al 6 or
talking about the removal of stains, it became obvious that practices can be
viewed as a way to generate experience and knowledge, as in the following
dialogue between mother and daughter regarding different strategies and

detergent brands:

She (P6):dNo, | have just put on Persil, a bit of Persil on the stain and
put it into the washing machine, it is gone.o
Daughter: i had difficulties. You still see a bit on my garment. |
treated it with a stain remover, as | said, the one made by Ariel, the
good one and then | soaked it, then | washed it and the stain is still
visible a bit. It couddndédt be removed

Sixmith and Sixsmith (2000) referred to O0shar

The ways in which needs arise thus depend upon the individual, but
are also driven by the norms shared with other people within their

social groupé.technological solutions must
the full complexity of human experience if they are to be useful.
(p. 192)

The development of different types of special detergents influences conventions
about how to clean. Thus, it generates a need for special detergents and
influences the programme specification of the wash programmes (e.g., outdoor,
silk) in the product development process. As such it affects the use of the

machine:

ARJust b e c thapsoducts dold lay the washing detergent
industry, doing the laundry has become easier. For me now. | have
special detergents for black clothes. | have a special stain remover
which | use when there is a fat stain or | have white clothes where |
know | just wash white things and then there is an extra detergent

that makes or keeps them white. That is easier. In the past there was
just Persilor Ariel. 6 ( P4)

It appears that perfect clean laundry has become a central cultural ideal and
part of normal life. Thus, the author adds collective cleaning conventions as a

determinant affecting use patterns.
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4.1.7.4 Family exposure to target media

In the media there is a high proportion of advertising about cleaning detergents,

which increases cleanliness expectations (Shove, 2003). Clearly, 6 per f ect
cleaning resul tso have become a nor mat
peopl edndis followed by many participants, as seen in the example of
participant five mentioned earlier. As mentioned by Norman (1999):

A convention is a cultural constraint, one that has evolved over time.
Conventions are not arbitrary: they evolve, they require a community of
practice. They are slow to be adopted and, once adopted, slow to go
away. So although the word implies voluntary choice, the reality is that
they are real constraints on our behaviour. (p. 41)

But media also relates to the perception of product quality. A retired engineer
(P9) underscored the importance of test results:

Al t 1 s | usdwashingkneachinds We exploretthie

mar ket éwhat are the é special Stiftunc
our selves o6what are our needs?6 and th
it doesnodt matter i f it costs 600

Obviously, the media has a strong influence on conventions and what is
perceived as clean or good quality. Furthermore, it relates strongly to the
concept of trust and is highly relevant in a low-trust ecosystem, particularly in
the purchase process (Chipchase & Steinhardt, 2013). That determinant will be

incorporated intot h e d et eektemalrc@municationd .

4.1.7.5 External technology access

The d e t e rexternal ateclinology accessd was discovered during the
systematic literature review and is part of the use diffusion model of Shih and

Venkatesh (2004), as previously explained.
Validation and expansion

Most participants had poor experiences with a dry cleaner. As a matter of fact,
only a few participants discussed taking some of the laundry to the dry cleaner
(P8, P4):AiWe wuswually give s hiGoodspulleaversiwemiuel | ov e
away, too, I d o) However, most prefersed Itof wash
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themselves: A | give only some pietmeertowasht he dry c
myself. Even my winter jackets filled with downs, 1 fill them with tennis balls and

| wash them and afterwards (RBhey are perfect,

This determinant seems to be less relevant in affecting use patterns of the
domestic washing machine, as dry cleaners have a reputation for ruining

clothing and for being expensive. Thus, this determinant was rejected.

4.1.7.6 Environmental influences and factors

The determinant environmental influences and factors emerged inductively

during the analysis procedure. Participants commonly felt that they benefitted

from 6fresh | aundry6 i f their |l aundry is drie
appliance. Unsurprisingly, the weather played an important role in affecting

dryer use (Pink, 2004, 2012; Shove, 2003; Shove et al., 2012). Most

participants preferred to dry the clothes outside in the garden when the weather

was good. Schatzki et al. (2001) argued, funder st anding specific
al ways i nvol ves apprehendi p.@). Imadddéan, al conf i
recursivity is central to the notion of technology-in-practice. For many

participants, good weather meant drying clothes in the fresh air and not wasting

energy costs. A 70-year-old woman enthusiastically described the relative

advantage of drying outside:

fFresh. Fresh, really fresh bed linen that has been dried outside is
three times as fresh as out of the tumble dryer. | used to put
everything into the tumble dryer, everything. Butwi t h t hi s machi neé,
laundry dried outside naturallyi s much nicer. o (P4)

fi Feshness,0as conventionally associated with qualities of air, has found its way
into the practice of drying (Shove, 2003; Shove et al., 2012). Drying outside in
the air was reported as having the meaning of freshness. The meaning and
image of drying in the fresh air contradicts the image of the dryer as energy

consuming. This is exemplified in the following comment (P1):

nfé., somehow it smells different. Fresher,

really changes the smell é& and when you | ay

is somehow something positive about it, when you smell the free

nature, in your bed é.it smells better, é

with different smells, spring air or mount
smells nice, but the fresh air smells m
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From a social practice perspective elements are interrelated. As an example,
one woman (P2) explained how drying outside helps to reduce a further task,

ironing:

fives, yes, | hang it up in the cellar. And | hang it up outside. No |
dondt put fttiseedlly greatéo di autside, in the sun, and

what i s best, i f it 1s windy, It get s
To get rid of stains, participant ten does not use technology alone. She uses the
sunto getrid of stains:fiMake it wet and |l et it dry in
a bi t (P10} Ananexpected result was that daytime was mentioned as an
external factor influencing usage patterns (P12): i We h a ypeak eteétricity
here and | turn it on at night, do 1? So it has a timer and it practically runs at
night. When | get wup in the morning, evel

To sum up, to wash or dry is contingent on determinants relating to a multitude
of external factors, rather than on individual choice. The interviews confirmed
that cleaning conventions, the location of the appliance, and external factors like
nighttime or good weather influence the usage patterns of the products and the
practice of doing the laundry. Along with the location of the appliances, external
factors like the weather provide a structure in which doing the laundry takes
place.
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Table 32: Modified determinants (based on Shih & Venkatesh, 2004)

Modified Research

Literature Review

Framework

External Dimension

External Dimension

Determinants

External communication

External technology
access

Family exposure to target
media

Determinants

1
External communication
1
1
Brand relationship
(Aggarwal, 2004)
1
1
Shared cleaning
conventions
Environmental influences
1

Description and Explanation

A supportive social environment: speaks
to neighbours and friends, uses social
networks to talk about technology

Use of technology outside the home
influence the use at home, e.g., use of dry
cleaner

High exposure to media stimulates
involvement with technology

Description and Explanation

A supportive social environment: speaks
to neighbours and friends, uses social
networks to talk about technology (affects
both variety and rate of use)
High exposure to media stimulates
involvement with technology

Familiarity with and dependence on
certanbr and and produc
relationshipé6 t o b
affects both variety and rate of use. High
emotional attachment to products.

60Socialized member 6

Following norms regarding cleaning
standards affects variety and (mainly) rate
of use. Perfect clean laundry has become
a cultural ideal

Weather (e.g., for drying) or daytime
(energy saving times) affects rate of use
Image of freshness by drying outside
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4 ANALYSIS AND DISCUSSION

4.1.8 Findings and implications of research stage 1

As stated before, technology is seen by many scholars as a key strategy to

support independent living. However, a better understanding o f ol der

usage patterns is crucial to maximize the potential that technology can provide
to facilitate independence in daily life (Mitzner et al., 2010). With this in mind,
the study explores the first research question (RQ1):

RQ1l: How are independent living and the influence of household
technology perceived by the elderly?

In the latest report World Population Ageing 2013 by the United Nations (2013),
it was mentioned that living independently is the main living form in developed
countries. In the future, even more older persons will be expected to live
independently. The primary findings provide a nuanced view of how
independent living is perceived.

Independent living under scrutiny

In general, older adults associated independent living with quality of life and
relate to emotional benefits like tranquility, flexibility, freedom, and individuality.

These findings from the contextual interviews are in line with the general view of

ad

scholars that the quality of life is largely determined byan i n d i abilitydte al 6 s

maintain independence (GafRner & Conrad, 2010; Malanowski et al., 2008;
Mollenkopf et al., 2010). However, it turned out that independent living should
not be misunderstood as having freedom to choose in daily life. This is in
contrast to concepts of capability enhancement (Nussbaum, 2011; Oosterlaken
& van den Hoven, 2012) which emphasize freedom to choose. As such,
practices offer a more realistic way to understand the social world (Nicolini,
2013). By taking a practice oriented perspective, the constraints of independent
living became apparent. The primary findings emphasize the influence of habits,
adherence to cleaning conventions, and structures in daily activities. This was
also expressed by a strong attachment to home by all participants and the
unwillingness to change the location of the appliances from the cellar to the
living environment. i | am in my (P50 was mendioned by one
participant, which relates to the rigidity of conventions and structures of how

and where to do the laundry. To a large extent, the primary data underline the
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4 ANALYSIS AND DISCUSSION

extent of influence resulting from manufacturers6éé s ¢ r i phovs @ doothe
laundry. The emotional bonds to neighbours, brands or even to single artefacts,
suchasa was hi ng mgagid, hBB)nshowddfihat participants seem to be
@aptured in their own life script.6 Those findings necessitate a new
understanding of the concept of independent living. It requires a practice turn
that shifts the perspective of viewing independent living from a purely individual
view to a perspective on practices. Furthermore, the interviews did not confirm

that older adults want to have autonomy (Malanowski et al., 2008). The results

showed the opposite; it was more about it o car e f o rP8)eadc h

sharing (P6). For this study, a practice-oriented lens relates independent living
to the social, contextual situations, to habits and conventions and the

embodiment, not in the sense of individuality, free choice and autonomy.

Conducting fieldwork in the homes of the older people helped the author to
sketch a preliminary understanding of ageing-in-place and enriched the concept
of independent living. The primary data gathered through participant
observation and the expert interviews with two day care workers confirmed and
extended the findings from the home interviews; independent living is a rather

complex and multidimensional term.

1 The day care workers reported about a di f fer ent ndentnd
living, 6 char act er i z e adlder ladiesrsdtingyat horaesalore, by

waiting for them.
1 Often, the older adults referred to other people: their partner, their
children, neighbours, and friends. They related to helping each other; it is

more about interdependency and sharing.

ot her o

of Oi ni

1 Smartphones and tablets provided a means for some older adultst o &6 st ay

connected.6 Ot her s rrea bding part ¢f theecoremunity, such as
belonging to a church or religious group.

1 Independent living also comprises independence from the partner, e.g.,
tohavefioneds own s a4 amg obaabletowit Ot e
t he da wgfdaf 7y ave things that matter.

1 Household technology influences ageing-in-place as it facilitates and

sometimes even enables domestic practices. However, concerns were

rai sed about any kind of t edderusetoo gy

tells them what they must d o . OFreedom of wused
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4 ANALYSIS AND DISCUSSION

to a different life-style are things that emerged highly significant from the

home interviews.

Based on the primary data findings and field experiences, the concept of
independent living must be enriched in a social sense. Accordingly, the first

research objective (RO1) was achieved successfully:

RO1: To understand the perception and the meaning of independent living

by the elderly and the role household technology might play.

Not a single artefact like the washing machine and its social implications was
the focal point of attention. It was the practice of doing the laundry that lent
meaning to technology. Rather than just optimizing the washing machine, the
author researched the ecology of practices and how doing the laundry is
embedded in the system of practices. Understanding the job (Christensen &
Raynor, 2003; Goffin et al., 2010) that the older people are trying to get done
puts an emphasis on the deconstruction of a target practice. In this way, the
author identified the influence of cleaning conventions, structures in which doing
the laundry takes place, and moral values. As a consequence, the author
questions the taken for granted assumptions that underpin the liberal view of
independent living that suggests to be free of choice or liberated from any
dependency. Therefore, the term ageing-in-place is preferred, rather than

autonomy as it associates too much freedom of choice.

For the second research question (RQ2), it was necessary to gather and

validate the determinants of technology use by older adults:

RQ2: What are determinants that affect use patterns of household
technology?

To get a better understanding of use patterns,t he aut hor expl
of domestic life, the practice in situ. The study follows the assumption of Shih
and Venkatesh (2004) who suggested that different usage patterns result in
different levels of interest in future technology acquisition. Related to this study
either sustaining or disruptive innovations are considered. Peine and Neven
(2011) warned that the product development for older persons should not be
overly directed to user needs. This is in line with Verganti (2009) who suggested

that for product development the creation of new meaning does result from user
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4 ANALYSIS AND DISCUSSION

needs, but in relation to the world around him/her. By taking a practice-based
lens focusing on habits, routines, and conventions, the author acknowledges
that meaning takes place on different levels. As such the study attempts to
balance an excessive concern with user needs (Norman & Verganti, 2012;
Peine & Neven, 2011; Verganti, 2009) which is also in line with aspects of
engaged scholarship (van de Ven, 2007) that advocates a stakeholder
approach. The primary data underline that research needs to go beyond

gathering user needs.
Dimensions and determinants

At first sight, operating a washing machine seemed to be part of a chain of well-
ordered physical activities: storing the dirty laundry, carrying the laundry basket
to the washing machine, filling detergent in the drawer, loading and starting the
machine, taking the clean laundry out, drying it in the air or in a dryer, and
eventually doing the ironing. The participants mentioned all of these steps in
their diaries and the contextual interviews. All the participants clearly stated that
they did not want to give up control over the process. The narratives of the older
people about doing the laundry and the product demonstration confirmed
Shoveds s @003) ehatetth e é moreits laundry then setting the
machine to run, and still much scope of customizingthe pr ocess as a whol e
(p. 403).The contextual interviews confirmed that doing the laundry is
Aubi quitous, al ways on t hpe8)angjiemidatoe {f Wawdé mann,
with other practi ces m82),which ihdudes$ drdssng ( Pi nk, 2
and going out. Surprisingly, the participants stated in the contextual interviews
that doing the laundry today was not much work. At a second glance, the author
obtained a different, more nuanced picture of determinants affecting technology
use. The author deconstructed the practice by asking the participants to
demonstrate the activities involved in doing the laundry. By moving through the
home with the older people, theauthor6 deconstructedd the actual [
a sense of the laundry path, the physical burden to carry the laundry basket into
the cellar, the narrow staircases, the lighting in the obscure cellar, obstacles,
work-arounds and smells.To deconstruct laundry practices in this way helped to
understand that all four dimensions (household social context, personal
dimension, technology dimension, external dimension) affect the

accomplishment of the practice and technology use. This way of viewing
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4 ANALYSIS AND DISCUSSION

laundering and technology use has implications for the conceptualization of
innovation and intervention. Instead of an overly concern with user needs
(Peine & Neven, 2011), a multi-dimensional perspective is required including
the relationship of elements of a practice. Although steep staircases were in
many cases an issue (P1, P2, P3, P4, P5, P10, P12, P13), participants were
emphatically opposed to change the location of the washing machine from the
cellar to the living environment because it would change the existing laundry
practices in a disruptive way. Thus, the study suggests that technology needs to
fit into these arrangements, rather than reordering or replacing existing

arrangements and structures with new appliances (Gomez, 2015).

Furthermore, the discourse with the older people wasusedasaé Tr oj an hor
(Shove, 2003) to understand it he si gni ficance of SOCI &
practi ceso, fd FP/) and the IRifglrealities of the older people. It
underlined that older female participants provided a repository of skills and
knowledge in doing the laundryas exempl i fi ed igettingradrofr at i v
stains. ®heir use patterns of the washing machine affect the practice of doing

the laundry and doing the laundry as a practice is affected or &criptedd(Akrich

1992; Peine et al., 2014) by the technological dimension of the appliance. This
Arecursivity i s <ngnmtarcaFeldfaar & (Qrlikogvdkin2®110 gy

p. 14) and clearly shows that household technologies, like washing machines,

are embedded in practices and can not be meaningfully analysed in isolation

without understanding them as a technology-in-practice (Feldmann &
Orlikowski, 2011). Most importantly, by using a practice-oriented lens in doing

the laundry, the approach goes beyond gathering user needs (Peine & Neven,

2011). Several social, personal, and external determinants have to be taken into
consideration as influencing the use patterns of technology. The initial research

model was created as an extension of the Use Diffusion model developed by

Shih and Venkatesh (2004). In Table 33 (next page) you find the preliminary list

of coding categories, which was used as a starting point for validation and

further refinement.
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4 ANALYSIS AND DISCUSSION

Table 33: Development of determinants

Household
Social Context

Technological

Personal

External
Dimension

Dimension

Dimension

Original list of determinants

(Shih & Venkatesh, 2004)

Household communication

Competition for limited
resources

Prior experience with using
technology

Technological sophistication

Complementary technologies

Use innovativeness

Frustration with technology

External communication
External technology access

Family exposure to target
media

Initial list of determinants
(after literature review)

Household communication

Competition for limited
resources

Prior experience with using
technology

Technological sophistication

Complementary technologies

Use innovativeness
Frustration with technology

Life course
(Chen & Chan, 2011;
Mathur et al., 2005)

Technical self-efficacy

(Chen & Chan, 2011; Norman,

2013; Rogers & Fisk, 2010)

External communication
External technology access

Family exposure to target
media

Revised list of determinants

Household communication

Deleted

Prior experience and habits

Socio-technical arrangements
(Chen & Chan, 2011;
Bagozzi, 2007)

Technological sophistication

Complementary and competing
activities

Price value
(Bagozzi, 2007;
Venkatesh et al., 2012)

Use innovativeness
Frustration with technology

Life course
(Chen & Chan, 2011;
Mathur et al., 2005)

Technical self-efficacy
(Chen & Chan, 2011; Norman,
2013; Rogers & Fisk, 2010)

Selection, optimization,
compensation (SOC)
(Baltes & Baltes, 1989;
Fozard & Wahl, 2012)

External communication
Deleted

Deleted (integrated in external
communication)

Brand relationship
(Aggarwal, 2004)

Shared conventions
(Shove, 2003;
Shove et al., 2012)

Environmental influences
(Shove et al., 2012; Pink, 2004)
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4 ANALYSIS AND DISCUSSION

Accordingly, the second research objective (RO2) was achieved successfully:

RO2: Gather and validate determinants affecting use of household

technology.

To provide better transparency regarding how the categories emerged, the
author used a profile matrix (Kuckartz, 2012) as a means to provide an
overview per case (participant) about important comments. The profile matrix
(see Appendix 5) summarizes comments regarding independent living and

dimensions/categories affecting use patterns in a systematic way. It provides

guotes as Oanchor examplesdé pedr category

Implications of research stage 1

As similar to practice-base studies that f ocus on the O6doi

(Schatzki et al.,, 2001), Christensen et al. (2009) declared that the job a
customer has to accomplish should be the core interest of marketing analysis.
Daneels (2004) argued that the real challenge to any theory is how it performs
predictively. The main contribution of Shih and Venkatesh (2004) to the other
technology acceptance models in the field is the identification of a fourfold
typology of user patterns (see table below). That typology is the primary reason
for using the model in this research. The author suggests that different usage
patterns predict different inclinations in adopting sustaining or disruptive
technologies. By using this approach for this particular study, the segmentation
problems mentioned by Christensen et al. (2009) are overcome because the
approach is clearly 6 | mtiedted, not product-oriented. Shih and Venkatesh
(2004) categorized users in intense, specialized, non-specialized, and limited
use based on two distinct elements: variety of use (high and low) and rate of
use (high and low). Following this approach underlines that the older market is a

diverse segment with different user characteristics.
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4 ANALYSIS AND DISCUSSION

Table 34: User typology (Shih & Venkatesh, 2004, p. 60)

Typology

-= -
& 2 Intense N_on_
S = specialized
Y
o
e
Q2
S | 3 | specialized |  Limited

high low

Rate of use

To Shih and Venkatesh (2004), variety of use assumes a slightly more central

position because it is one of the key elements of use innovativeness. It also

plays a significant role in identifying intense users. In terms of the segments,

intense users seem to dominate other users because of the number of features

and programmes they found to be significant. Shih and Venkatesh (2004)

suggested that this shows that a critical factor is how involved consumers are in

the use of a product in terms of variety of use and rate of use. Based on that
context ii nt ense users may be considered use i n
because they score hi gh oimé& \Yeokatésh, 2084, i ety and
p. 69). The authors also found that users with a higher usage level are more

satisfied with the current innovation and are also more interested in adopting

futuristic technologies. Thatcoul d be | i nked to the fAlead use
by von Hippel (2005). Shih and Venkatesh (2004) stated: A We f i nd t hat wvari e
of use is not only an intuitive concept but a theoretically rich construct for
application in new pr odudp69)dEhe eteroigvene nt and o
have confirmed that &ariety of use0 is strongly influenced by the use

innovativeness of an older person which is shaped through earlier experiences

in the formative period.
Limited use

This study def i nteasof usdrswino useetde washimgdnachise
once a week or less, and use only a small variety of functionalities like wash
programmes. Typically, participants who live alone have 61 i mithewd used as
rate of use is low and their variety of use is low. The participants clearly stated

that they have different demands of appliances now that they are retired and life
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4 ANALYSIS AND DISCUSSION

alone. Thus, life course emerges as a key determinant as changes influence

both oO0rate of useéd Taand G&waermsetty ddfe Ysaag t i

when unforeseen life events occur. It appears that i mo s t di sruptions

life are not deliberate € b u't they disturb habitual

(Trentmann, 2009, p. 81). As mentioned by one participant (P2), in a pragmatic

way, after her husband passed away: firou have to change. It is like thata (P2)

The death of her husband affected almost all parts of life, including her weekly
shopping. In addition to changing her food purchasing habits, doing the laundry
changed because a single household predictably produces fewer wash loads.
The woman stated that she collected dirty laundry for 10 to 14 days as she was
alone, which resulted in limited use of the washing machine after the death of
her husband. For example, a 75-year-old woman (P13), who lived alone,
wondered in her diary about the ways how washing technology could assist her
to continue doing the laundry: i always think the same: If only | had a washing
machine that could wash little amounts of laundry economically.0 In the
following quote, she explained that she was not willing to wash small loads,

which waste energy and money.

ASome things | ie around too | ong.

already, so | just put it away, because | think that it is a waste of
energy and money to wash such small amounts in a big washing
machine. o (P13)

Unsurprisingly, limited use has been observed for single older woman, but is not

necessarily limitedtothem. The o6l i mited used pattern

(2013) addressed: customers exist who demand fewer functions and are
satisfied with adequate performance. The primary findings indicate that the ideal
group for low-end disruptive innovation are users with a low rate of use and low
variety of use. Typically, that segment is comprised of single older women from
the o6earl y t ec hnddhHeyuge the anbchinedesseften and wafer
to stick to well-known features. Thus, limited use is associated with low-end

disruption in the following section.

Specialized use

Past experiences of washing clothes may still affect current usage patterns: a
78-year-old said she preferred hand washing even if this causes irritation of her
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children: ii | have a | ot and | wash that by hand. Th
Against this background, it becomes clear that specialized use may not result in
heightened interest in new and advanced technologies because they usually do
not want to break their habits and routines. For some participants, doing the
laundry and operating the washing machine had a high impact on daily life,
which confir ms Kwewwhanderstsed hd i;@@& of laundry
on daily life. As this frequent washing actually requires a lot of work and
organization, it is interesting that only a few participants complained and/or
guestioned the amount of work involved. One reason is the social significance
of dressing and the outer appearance, which influence the identity and well
being. One participant (P10) related doing the laundry to clothes and well-being:
iNeat <clothes are very i mpo Oneaeason fordghef e el c o mf
low variety of use is that many older adults still mistrust the washing machine
when it comes to more delicate clothes like woollens. Here the technological

di mension is a key enabling déeterminant affec

The life course has a strong influenceonthe 6r at e of usedupleAs expect e
have a higher frequency of use than single individuals. However, the perception
can be different. The following statement emphasizes that power and social

relationships are involved in practices (Hargreaves, 2011):

He: iWe do the laundry too often. She does it too many times.
(laughs)o
She (P1l1)dothélldunddybné6t much! o
To sum up, specialized use was a very frequent pattern observed in the
research. All in all, this segment provides opportunities for new market

innovations.

Non-specialized use

The non-specialized use pattern results in a high interest in new technology and
could be confirmed for a few participants (P1, P4, P11). One main explanation
for the rejection of low price washing machines and the assumed lower quality
lies in the important task the washing machine has to fulfil. Mainly in caring for

valuable clothes:
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AMy pullovers made of cashmere all cos

have to be good. lhavetoget out everything, havenbo

woollen programmei s | mportant f orP4dme. And si
Intense use

A socially active 69-year-old man (P1l), who was a capable and very
enthusiastic computer user, expressed interest in a washing machine with
smartphone connection to monitor the process of the wash programme when he
is outside of the home. He can be best described what Peine et al. (2014)
termed an i i n n o Lwhick describes a user who considers available options
and evaluates them in terms of how well they might contribute to their life-styles.
They can be described by a generic interest in and knowledge about
technology. During the narrative, participant twelve realized how much work and
prior planning is really involved and that it is not the usability of the technology
alone that matters (P12):

fi dothelaundrynear |l y every day, |l dondét <care
public holiday. 't just isnét any wor k
laundry today is no work at all. It just goes into the machine and then

shortly into the dryer and | hang it

dry it shortly, so that it is a bit smooth, so the underwear and so on.
Yes and then | hang it up. That is something | can also do on a
Sunday. o0 (P12)

Today, she does the laundry whenever she likes, every day if required. She
recalled it was a very different and annoying task when she reflected on what it
felt like 50 years ago. There was a set laundry day once a month that involved
the whole family and included the help of an external laundry helper. Today, the
whole burden has shifted to her. This interview extract shows that a more
nuanced discussion about usage patterns is required that goes beyond product

usability issues.

To sum up, the typology by Shih and Venkatesh (2004) was taken as a basis to
determine the formation of user segments. The responses of the contextual
interviews helped to enrich user representations by identifying different usage
patterns. Understanding the usage patterns and the affecting determinants is a
preliminary step to distinguishing different user segments and a pre-requisite for
new product development. The fourfold typology of users is employed as a way

to visualize market diversity.

215
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4.1.9 Modifying the initial conceptual framework

The initial research model was created as an extension of the Use Diffusion

model developed by Shih and Venkatesh (2004). It offered a preliminary list of

coding categories which was used as a starting point for further refinement. The

research confirmed all of the four dimensions (household social context,
technological dimension, personal dimension and external dimension) that were

established in the original model by Shih and Venkatesh (2004). Each of these
dimensions consists of pre-defined subcategories (determinants) affecting

usage patterns. In a first step, by reviewing and analysing the literature (see

Chapter 2), new determinants were added to the existing ones. Life course and

technical self-efficacy were identified from the literature review as important
determinants explaining age-related differences in technology use. Those

specific determinants were added in the initial model to the personal dimension

of the original model and have been validated in the research. In a further step,
determinants from the original model were adapted (e.g., complementing prior

experience with habits). The determinants that were not confirmed in the

research were deleted (e.g., external technological access). In a further step,

during the course of deductive-inductive text analysis, new determinants (e.g.,

price value) emerged inductively from the data and led to a refined model (see

Figure 31). A closer inspection of the usage patterns offers a more specific
understanding. Older, single women approaching the fFourth Ageo show
patterns of ,6a whliicnhi tseede muss etiro make them predest
new market disruptive innovations. This has implications for innovation
strategies and t he technol ogy di mensi on bec
perfect i onebal,2808,tph8) byt for good enough at a reasonable

price. From the results of the systematic literature review and the analysis and

discussion of the primary data gathered by the contextual interviews and
observations, the conceptualized model was refined in order to reflect the

current progress of research. It also visualizes how much clearer the path to

outcome driven innovation (Bettencourt & Ulwick, 2008) can be when

companies guide the research and development tothe o&écust.om@hej ob

revised conceptual framework guides the further research.
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DIMENSIONS AND DETERMINANTS USER PROFILE DISRUPTIVE QUTCOME
INNOVATION

—Household communication
HOUSEHOLD —Socio-technical arrangements
SOCIAL CONTEXT
—Prior experience and habits
,
—Technological sophistication
TECHNOLOGICAL

oimension DI ) ~
_Comple'mental.'y.a‘nd intense | er:;;qi-ssd f Objects
competing activities use P 4

use

Zooming out
[Dressing]

&
A M
Images \,

Job to
be done

Use innovativeness Specialised [IEETES

use use

—Frustration with technology

PERSONAL
DIMENSION

—S0C

(—Life course

2
)\
Images |

Feedback
[not researched]

—Technical self-efficacy

—External communication

EXTERNAL t—Shared conventions

DIMENSION —Brand relationship

—Environmental influences

tna AGEING=IN-PLACE

Figure 31: Modified initial conceptual research framework (based on Shih & Venkatesh, 2004 and Shove et al., 2012)
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4.2 Research stage 2: Identifying areas for disruptive

innovations

As shown in the home interviews, the following factors have far-reaching
implications for use patterns and innovation management: the wish to maintain
the status quo, to keep the stability of routines, to preserve habits and
relationships with persons and products, and to stay in a well-known secure
structure. With these fundamental implications for the application of
Chr i st g19%7e2018)gheory in mind, the research intends to identify focus

areas in the domestic domain of innovation action.

The primary data indicate that disruptions in social life (Trentmann, 2009) and
life changing events (Mathur et al., 2005), in particular, affect use patterns and
provide opportunities for disruptive innovations. If older adults wi t h 61 i mi t ed wuse
patterns demand new products and services in a more convenient, simpler, and
affordable way, then disruptive innovations could provide a clear consumer
benefit and a strong value proposition. As opposed to Shih and Venkatesh
(2004), the main outcome of using a specific technology is seen in the
accomplishment of completing domestic jobs, which is a clear consumer benefit
and stronger value proposition because fthe new product will succeed to the
extent it helps customers accomplish more effectively and conveniently what
t heydr e al r e a@hyistehseny& Raygor, 2003, jo. 63.

The primary data findings mahedtheeddeatifr oa
combination with a high brand loyalty have far-reaching implications for the
application of disruptive innovations because
consider e me r g i n(gvantschitzkye & n\&disetscldager, 2008,

p. 631), which could present a difficult obstacle for newcomers trying to enter

this segment. Those results are clearly beneficial for established brands;

however, they seem to spoil any initiatives of newcomers or start-ups to enter

this market as recommended by Christensen and Raynor (2003). As it appears,

following a low-end disruption trajectory to attack established companies is

predicted to fail with regard to the segment of older consumers. For these

newcomers, the key challenge will be to overcome brand loyalty and to get into

ol der c¢ on s g (BEwnsshiizkyr&iWwoigetschlager, 2008).
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4.2.1 Planning, conducting, and analysing expert interviews

In a further research step experts from different disciplines were consulted to
obtain their perspective of that phenomenon, particularly on the diversity of the
segment. In a social constructionist research approach, a research interview is
not a neutral fact-finding activity (Easterby-Smith et al., 2008; Maxwell, 2013); it
is characterized by 6 e n ¢ osudetwean people and interactions in which
experiences and meanings are created (Steen, 2008). The author defines
experts as persons who have special knowledge about the phenomenon under
study (Easterby-Smith et al., 2008; Meuser & Nagel, 2002) and are particularly
responsible for the development and implementation of strategies or policies
concerning ageing (Ehret, Jacobs & Wozniak, 2013). By conducting expert
interviews, the author wished to triangulate the findings from the interviews with
older adults and enlarge the understanding of the living situation and practices
of older adults, with particular regard to the diverse contexts and meaning of

technology.
Sampling strategy

In total, the author interviewed experts from various disciplines mainly by
telephone or face-to-face interview that lasted approximately one hour. By using
the snowball method, it was possible to construct a chain of relevant interview
partners that knowledgeable in the fields of ageing, care for older adults, and
independent living. The interviewees were chosen based on their expertise
relative to the subject of this thesis. As the study has an interdisciplinary nature,
the interview partners were deliberately selected from a variety of backgrounds,
which helped the author to expand the view on the phenomenon.

The author received official permission to contact the members of an
organization engaged in voluntary initiatives to support the elderly with
technology. These participants work on a voluntary basis as technical coaches
and provide peer-to-peer support for older adults in various fields of application
such as smartphones. The following table provides an overview of interview
participants, their background, and current activities. The same strict ethical
proceedings were followed for this research stage (see section 3.6). After
informed consent was given, all interviews were audio recorded. Six of those

interviews were transcribed; exhaustive field notes were written for the others.
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Anonymity was assured in all cases, participants were assigned as EPx for

expert participants and given an identifying number.

Table 35: Sampling structure of expert interviews

Participant CEn ~ie B Interview type
Background
2 FacuIt?cg?gf;?gisgisbinir/ersity FEEGHEEES
EP2 Desjgner : . Face-to-Face
Faculty of design at University
EP3 Managing el Face-to-Face
Architect
el General meggicntg rand hospice FEEEAIEEEE
EP5 Technical coach Telephone
EP6 Technical coach Telephone
EP7 Technical coach Telephone
EP8 Technical coach Telephone
EP9 Technical coach Telephone
EP10 Technical coach Telephone

Discussions and analysis

The author developped and used a topic guide (see Appendix 11) that
addressed themes of independent living. Those themes included inquiries
regarding the quality of life, domestic practices, and the role of household
technology and were characterized by questions such as: AVhat is the meaning
of home for older adults?6 and fHow could technology support older adults in

their wish to stay at home?0

Maintaining or enhancing independence is a common aim of technologies
designed for older adults (Mollenkopf et al., 2010; Peine & Neven, 2011; Thielke
et al.,, 2011). However, the interviews with the day care workers have shown
that the ma n t r aldemspEopléwant-to-live-a t h dReieedet al., 2015, p. 4)
could have negative consequences. This was confirmed by an expert who

related independent living to bitter loneliness and social isolation.
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AYou | ook at this bitter |l oneliness w
have also done them, myself, for a couple of days. | am deeply
impressed by the work of the day care workers, but at the same time
also deeply moved because of the life some people are forced to live.
On the other hand they have organized such a life for themselves. So
that has moved me deeply. | could tell you about impressive
scenarios, but | wondét do that. o (EI

A general practitioner (EP4) extended the definition of independent living with
the aspects of everyday | i f whicltraeamstoibd i t y
capable to care for oneself:

fEveryday | ife capability meanséat | ea
independently, this means, to live in your own four walls and what is
more to care for yourself alone

This statement confirmed the findings in the home interviews and the literature,
which underline the importance to be able to organize everyday life (Jakobs et
al., 2008; Loe, 2015; Mollenkopf et al., 2010). This seems to be highly relevant
because, as the general practitioner mentioned, most of his patients prefer to
stay at home until the final moment. In that circumstance, every day technology

could help to prolong living a normal life:

i éf ever, then at the last minute. So, | think that there will be such a
time when your everyday life capability is limited in such a way that
you are no longer able to do the simplest things. Simple things mean
not only going to the toilet alone, but the simplest things, like to eat
reasonably, to drink reasonably, to walk safely, not to fall, such

things. o (EP4)

He further declared that most of the accidents of older adults thappen during
houseworko (EP4). The wish to age-in-place in combination with a positive
attitude towards the use of technology seem to be major indicators of
technology use (Heinz et al., 2013; Mitzner et al., 2010; van Hoof et al., 2011).
In the interview, the doctor regarded technologies that facilitate housework as

helpful, but he added a criticism about technologies that lead to immobility and

laziness, as they would be counter-productive in later life:

ANell, every thing that makes my lifeeasieri s r i ght f or me anc
and al so good. But it muagldenpérsonis ead t o
not forced to move anymore. This is what worries me. See, the more
tasks | take away from such a person, the less mobility the older
personhas.o0 ( EP4)
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In a Foucauldian (1988) interpretation, manual housework was regarded by
many older participants as means of self-care. As an example, an older man
referred to his garden work (husband of P10) and stated that it takes him two
hours to complete it. However, dt gets longer every time, as | am not the
youngest aHe yretated ¢his dstatement to his work in their huge,
cultivated garden with old trees and grassland. His neighbour owns a robot lawn
mover, a new technology, designed to facilitate domestic work. However, he
fiercely opposed to use it as a means of self-care: fi | can do it myself, [
me fThis view is shared by many participants and is in line with Fange and
lvanoff (2009) who explored health in relation to home, with participants aged
80 to 89 years old. They confirmed that physically and mentally demanding
activities are still important in later life in order to be independent as long as
possible. fFor example, still doing the laundry or climbing the stairs just to stay
fit means stretching oneds phyps342)alh thel washi diages and
interviews, a retired teacher (P8) reportedit hat doing the | aundry is
a ny mo Aldough anthropologically one might define laundry as a type of
routine, in the view of this older lady (P8), her housework was not done as a
mindless drudgery. Doing the laundry is an enjoyable, embodied experience
and serves as her personal fitness programme. She (P8) described how she

made housework serve her:

~

Al dondt think t hsiang, |l deoitascavakindofi s ex hau
fitness programme. Except hanging up the laundry, | just hang it up.
Then | stretch out my arms and move my arm muscles (laughs). But
when | clean and | go along on my knees, | do certain moves that suit
me. Also | love to work in the garden and combine that with

movements that keep me fit and | enjoy that. I like the feeling of
having reached something and that everything is neat, tidy and nice.
I f the | aundry is ironed and in the cupboa

The overwhelming view expressed by the interview experts was that i s e | f
reliance depends on their capakligghsy& t o use d

Glasgow, 2012, p. 333), which is exemplified in the following statement:

AYes, housewor k h ascongplexiflwanitaliveas ol e i n this
long as possible in my own flat, then | have | also have to talk about
housework, there are automatic vacuum cleaners and such things.

This all plays a role. o (EPS8)
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Some experts (EP5, EP6) explained why many older people responded in the
home interviewsinot f or mawvere ecofifrented with mew technologies.
Here technology use depends on aspects of use innovativeness, habits,
routines, and the i f e @ trydng something new and unfamiliar. Both experts

come to the same conclusion:

~

Al think people are afraid to start s
things always worked like this. They are used to it. So, | think, you

shouldgive 6 | ow t himfansation to thédolder people, but
provide more extensive informationtotheyounger peopl e. 0 ( EP!

Al really think that the most peopl e &
they havendét grown up with it.d

In this line of thought, the right communication strategy seems to be crucial,
which necessitates a focusonthefi s er vi rogqn fod n ¢ teiashmergidnedg y o

by one expert (EP8), who is in his late seventies.

To sum up, domestic practices are a means of self-care (Foucault, 1988;
Grebe, 2013) in later life and a prerequisite to age-in-place. As a consequence,
it is the accomplishme nt of t htheat gided dfdrrm gndl meaning to
technology (Dourish, 2006).

4.2.2 A new market segmentation approach

Unsurprisingly, this research confirmst hat Ai nnovation resi st
nor mal , instinctive r esp &hetheld89)fHoweren s u mer
despite similar demographics, it seems to vary substantially in degree among

older consumers. Consequently, this research suggests that age may not be
adequate in explaining the usage or consumption behaviour. Yu and Hang

(2010) suggested that it remains unknown whether there is a systematic way to

identify new disruptive opportunities for applying existing technology or
products. A product oriented segmentation approach is provided by
Govindarajan and Kopalle (2006a). They offered a scale to assess the
disruptiveness of innovations. However, the assessment is based on the
perspective of the company and focuses on the capability to introduce

disruptive innovation.
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Table 36: Assessment of disruptive innovation
(adapted from Govindarajan & Kopalle, 2006a)

Item Measure

1. How disruptive is In your opinion, how disruptive were your product launches during the
your business? past 5 years?

2. Rarely introduces The category of household appliances rarely introduces products that

disruptive are disruptive in nature.
innovation

3. Lags behind in The product category of household appliances lags behind in
disruptive introducing disruptive product innovations.
innovation

4. Attractive to an During the past 5 years, the new products that were introduced were
older customer very attractive to the ageing customer segment at the time of product
segment introduction.

5. Mainstream During the past 5 years, the new products that were introduced were
customers found those where the mainstream customers found the innovation
the innovation attractive over time, as they were able to satisfy the requirements of
attractive the mainstream market.

The overview provides an adaption of the original framework of Govindarajan

and Kopalle (2006a) to the product category of household appliances targeted

at the segment of older consumers. It can be taken as a starting point for a

deeper engagement in the evaluation of market opportunities. Based on the

table, it is clear that Govindarajan and Kopalle (2006a) considered disruptive
innovations mainly from the companyds perspecf
pay enough attention to the customer perspective (item 4). Furthermore, the

O0Di so-Meptter 6 provided by Antusedasyadiagnostel . (2008)
tool to scan potential start-ups and the disruptiveness of their value

propositions. The tool was designed to evaluate the degree of disruptiveness of

company offers to particular customer target segments with respect to existing

solutions (including the lack of solutions associated with non-consumption). The

adapted table below could be used as a tool to evaluate different business

propositions, e.g., offered by start-ups. In the adapted table, the nine criteria are

evaluated by choosing between one of three options corresponding to O, 5, or

10 points. At the end, all points are summed up: the higher the value, the more

disruptive the value proposition.
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Table 37: Evaluation criteria (adapted from Anthony et al., 2008)

Evaluation Criteria 0 Points 5 Points 1.0
Points
. Large market Niche
1 First-year target Mass market segment Market
2 Elderly customers opinion about™ M=o Sy (o o/-Nelo]g[=} Needs to be done Igeeds to
: . e more
the job to be done better less expensively ;
easily
3 Elderly customers” view on offer Perfect Good Ereee
enough
4 Elderly customers” view on price High Medium Low
What has been 3
5 Business model V\;I?V?I;h:sdgﬁgn always done but %ﬁ?;::%'
y with a few tweaks
Entirely
6 Channel to market Existing At least 50% new new
channel
Willing to watch for
7 Competitors” urgency to do Willing to act as any new Do not
something soon as possible developments very care

carefully

8 Expected first-year revenue Large Average Small

Below
average

9 Required investment over next 12
month

Above average Average

Both assessment scales are not sufficien-
al., 2011, p. 10) of the target group and can be used only as a starting point to
explore the opportunities and challenges for entering this emerging segment.
However, it requires a better understanding of which type of innovation strategy
is the most appropriate for the different submarkets. The literature review
indicated that more accurate mental user representations are crucial to avoid
stereotypes and ageism (Lew et al., 2015; Steen et al., 2014). To Steen (2008)
having no particular person in mind is likely to result in what Norman (2013)
terms oO6feature creepd because the desig
situations that may happen. Imagining a specific user would prevent such
overloading of unnecessary functions and would lead to specification that is
guided by Afgood enough can be , 2008¢ p.B8)OThg Ant h
research should provide a framework to develop products that respects the
diversity of the segment of older adults: Aunderstanding speci

225



4 ANALYSIS AND DISCUSSION

user is can have an important influenceon a gi ven technol ogy6s acceée
that usero (Morris and Venkatesh, 2000, p. 398). The author suggests that
different usage patterns predict different inclinations in adopting futuristic
technologies. However, the current typology with the segmentation of intense
use, specialized use, non-specialized use, and limited use can provide only a
rough orientation to designers and product managers as life-style aspects are
missing. For innovation strategies to be successful, experts (EP3 and EP5)

recommended dividing the segmentintot wo Ot echnol ogi cal generat.

fiYyou have to think about the two senior generations when talking
about the demographic development. | talk about the younger senior
generation of about +- 60 to 80 and the older 80 plus.0(EP5)

As a next step, the typology by Shih and Venkatesh (2004) was extended

further by applying the persona concept of Glende et al. (2010), in order to

provide richer insights of user representations (see Figure 32). The research

found that there are factors that have a significanti mp a c t on oweds behavi
like certain experiences in life (Mathur et al., 2005). These life-event

experiences seem to be better predictors of consumer behaviour than
segmentation models based on age orcohorts due to the personbo
enact new roles (Mathur et al., 2005). In this line of thinking, it is proposed that

life events lead to role transitions which create stress and require adjustment of

life-styles (Mathur et al., 2005). Following this expert suggestion, the persona

profile is categorized in persons belonging t
househol d revolutiond) and ol der generation
based on the distinction provided by Sackmann and Weymann (1994). In the

following section, the author has enriched the typology of Shih and Venkatesh

(2004) with the primary findings from the research and extended it with the

general approach of personas by Glende et al. (2010). In order to stimulate

empathy and to identify disruptive innovations, it was essential to transfer the

user typology into a more realistic situation by adding life-style aspects.

Therefore, the author transformed the typology and created personas based on

the additional primary data finding s and +tobbe d o6 p effidoing the

laundry.

The home interviews clearly showed that the participants have different
demands of appliances now that they are retired and live alone. Thus, they
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indirectly related the demands of the appliance to certain life events and the
changed life stage. As an example, whereas the demographics (age, gender,

etc.) of the personas Gusanband dlisabethddo not differ dramatically; they

have different life-styles and inclinations towards new technologies (see Figure

32). Sl ater and Mo hr (2006) l i nked Roger:
Christensenodos di f fBasicaly this research talkeg g differgnp e s .
approach: it links the user segmentation typology created by Shih and
Venkatesh (2004) with different strategy types. This approach represents the
foundation for matching the selected target market segment with the most
efficient market strategy, which is either sustaining or disruptive innovation. In
concrete terms, this research suggests that consumer insights about usage
patterns in combination with life stage descriptions are better predictors of
innovation adoption than segmentation models based on (chronological) age
(Venkatesh et al.,, 2003), cohorts (Yoon, Cole, & Lee, 2009), or adopter
categories (Rogers, 2003).
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As | am living alone there is not
much laundry to do anymore.
However, | have valuable clothes

which need to be cared for.

Use innovativeness
[Generation of
| prefer to have the latest washing household revolution]
technology. Also my delicate wool-
lens and sportswear are washed in
the new machine. But to go down the SUSAN
EED steep staircase to the cellar with a full Female Single
T laundry basket is already a problem. JOHN describes Harsalrasacammi:
Yaid nicative, social person. She is
oda.usar still very outgoing and dresses
lives with his new partnerin a in a modern way. The mobile phone
two storey house with garden. is such an essential part of her
He was always fascinated by daily life that it would be difficult
new technologies. to manage without it.
w ya N
() 3 < 7
= 5
w 8
o "g A N
S ] < 7
,_
'é’ CARLA ELISABETH
<>: Couple Female Single
lives with her almost 80 year is a retired teacher. She lives alone
) ) old husband a socially active life, in a big house. New technologies
My high cleaning standards to look modern is something are not of interest to her. Domestic
have not changed. | wash on a that matters. She prefers to work is meanwhile tiring, the house
daily basis. However, | prefer my stick to her well structured daily is just too much work.
traditional wash programmes. routine. In her opinion new
= technologies are for a younger
o generation.
|
Use innovativeness
[Early technological
generation]

251n02 841

| do not use the new wash
programmes for woollens and silk and
still prefer to wash a lot by hand. | avoid to
wash small loads as this is a waste
of energy and money.

HIGH

RATE OF USE

WV

LoOw

Figure 32: New market segmentation approach (based on Glende et al., 2010 and Shih & Venkatesh, 2004)
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4.2.3 Planning, conducting, and analysing focus groups

Based on the literature review, it can be asserted that innovation and product
development for older customers is still at an early stage (Herstatt et al., 2011;
Kohlbacher et al., 2014; Lew et al., 2015). Most of empirical work on disruptive
innovatonwasfic als@sed and qual it &Hang, 2010, o 18h
The application for an ageing market was explored through case comparisons
of various gerontechnologies or age-friendly products like mobile phones,
notebooks, electric bikes, robot suits, etc. (Kohlbacher & Hang, 2011; Levsen &
Herstatt, 2014). i Au t o 4erthamyging solutions i improved or totally new
products and services addressing this need for autonomy i can help to fill the
perceived gap between a low (er) and a desired state of autonomy, at least for
some timef (Herstatt et al., 2011, p. 5). Those studies included interviews with
entrepreneurs and managers to collect data (Kohlbacher & Hang, 2011;
Kohlbacher et al., 2014; Levsen & Herstatt, 2014). Basically, all studies had the
aim to better understand the implementation of more affordable, easier to use
products which enhance the autonomy or independence of older adults
(Herstatt et al., 2011). Various promising cases were investigated that should
lead to autonomy enhancement and a triple-win situation for older adults,
policymakers, and companies (Neven, 2010; Peine et al., 2015). However, from

t he aut hor 6s thp adcamplishment ofvthie wple-win situation is

atur e

disappointngbecause these product s katmniehe. farti | | 0

of the disappointment seems to come from methodological shortcomings of
case-based studies and the focus on gerontechnologies. Considering the
importance of the customer group, it is surprising that for opportunity recognition
(Kohlbacher et al., 2014) only a few studies were found that included the direct
participation of older adults in the concept development phase (Leonardi et al.,
2008; Renaud & van Biljon, 2008). This thesis is different as it uses focus
groups with a direct participation of older users to explore the autonomy
enhancement of (future) everyday technologies (Jakobs et al., 2008; Loe,
2015), not on gerontechnologies. To achieve a shared understanding about the
possibilities and challenges of technologies, personas and scenarios were
recommended by scholars (Kohlbacher, 2008; Lew et al., 2015; Steen et al.,
2014). Personas and scenarios are a direct countermeasure to lower the impact

of cognitive, social distance between researchers and older (@istantd target
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groups (Lew et al., 2015). This thesis differs from the case-based studies
mentioned above because it is based on a practice-oriented perspective for the
integration of disruptive innovation in daily routines. This research closes as
methodological gap by exploring new everyday technologies to be integrated in
future domestic practices. This approach underpins the idea that innovation can
come from the interconnection of practices and their linked elements. However,
innovation can also emerge from new arrangements of elements and new ties
that are made or broken between elements (Pink, 2012; Shove et al., 2012). In
principle, practice theory is directed toward 6 wh a t isé6 and &what wasbo
DeJong, 2011). However, when it is incorporated into an innovation approach,

future practices will emerge.

Although the author did not follow a case study in the traditional sense (Yin,
2009), the author opted for multiple cases in order to explore differences across
product categories and advocated for the direct participation of older adults in
the evaluation and assessment. The overarching theme of the scenario
presentation in focus groups was to identify opportunities and barriers for new
products and services to support ageing-in-place of the older people. For the
evaluation of the real-life cases that were selected, two aspects of autonomy
enhancing were considered, which follows the approach of previous works by
Herstatt et al. (2011). The first relates to the usability, which is a more general
precondition. It was discussed whether the presented products could be used
independently by older adults, i.e., without help of family members etc. The
second aspect is more comprehensive and concerns the value proposition of
the product. It relates primarily to the extent that product assists with a domestic
job, e.g., regaining the ability to do the laundry or to cook. As the potential gain
of independence in accomplishing a practice grows larger, a corresponding
increase occurs in the value proposition for the target customer (Herstatt et al.,
2011). These two very different types, which are not mutually exclusive, are
discussed through user scenarios within the objects-skills-image framework
(Kuijer & DeJdong, 2011; Shove & Pantzar, 2005).

Sampling strategy

The participants were recruited from a social organization, which was supported
and organized by the local authorities. The focus groups were conducted in a

familiar location, the Parish Hall of the community. After the authorities granted
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permission, information about the study and the purpose were disseminated to
individuals requesting participation. Before the focus groups commenced, each
participant was asked if they agreed for the discussion to be audio-recorded.
They were also asked to complete and sign a consent form, which assured
anonymity and confidentiality. The participants were reminded that they could

withdraw from the study at any time without having to give a reason.

Table 38: Overview of participant sampling structure (focus groups)

Age span Gender Household Size Ava]IabIe
Ave- Appliances
Focus Loca-
Date " N rage
Groups tion Age
Min. Max. e Male  Singles Couples Washer Dryer

male

19/11/ -
FG1 Pa”ﬁh 7 70 87 78 7 0 7 0 7 1
2013 a

13/12/  parish

FG2 Hall 7 66 80 73 5 2 5 2 7 3
2013 a
13/6/ Parish
FG3 2014 Hall 7 69 76 74 7 0 7 0 7 2
21 66 87 75 19 2 19 2 21 6

In the focus groups, the author acted as moderator and coordinated the
discussion of participants. He was accompanied by his wife who acted as an
bassistantod a mlder peeple pdarthg theh focus groups with
organizational issues when required. On request of the moderator, a
representative of the organization was present through all of the sessions as a
0si | ent .6Tthed damrgaired by focus groups are displayed as FPx for
participant whereby the 6x6 is the numbe
None of the participants lived in an assisted living or nursing home environment.
The moderator used a focus group topic guide as the main guideline throughout
the sessions (see Appendix 13). This was a list of tasks/stimulus questions to
be covered during the focus groups, although this was not adhered to a strict
manner. The main aim was to get the participants to speak freely about their

views on household practices.
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Product cases

Anthony et al. (2006) underscored that researchers need to pay attention to the
circumstances in which a job is conducted, the performance objectives of the
customer, the barriers and work-arounds to get the job done, and the solutions
that the customer considers. A major requirement for the selection of use cases
was to include technologies used in the home environment to get a specific job
done. The second criterion refers to household technologies that are meant to
6integrated user tasks or process steps, t hus
job done. Following these key requirement home technologies were selected
that serve assistive purposes in conducting daily domestic activities. A third
selection criterion was that the products are already available on the market, not
prototypes. A range of smart domestic appliances were selected as they are
often promoted to offer comfort, safety, and security solutions in the home,
which seemed to be highly relevant in older age (Gaf3ner & Conrad, 2010;
KPMG, 2014; Mollenkopf et al., 2010).

The process

The moderator informed the participants about the modus operandi which
included informed consent and ethical aspects. In the warm-up phase, the
moderator started with an introductory round and with open questions about
household tasks in general. In a next step, the discussion was guided to the
activities involved in doing the laundry, likes/dislikes in doing the laundry, and
changes during the life course. The main part resolved around user scenarios.
Typically, the presentation of the user scenario started with a short description
of the persona and a domestic practice in which a fictive user is not able or
limited to do. In the scenarios, the use of personas and storylines provided a
context for understanding and envisioning older adults 6 needs and preferen
(Leonardi et al., 2008; Steen et al., 2014). Each scenario was presented in

consecutive order and read aloud by the moderator in front of the group.
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Figure 33: Presentation of personas

The storylines were meant to help the participants to reflect on daily domestic
practices and the use of technology in a specific fictive situation. All the
personas and scenarios were derived from the findings from the contextual
interviews and were validated in advance by expert interviews to maximize
efficacy. A group interactive scenario analysis was used to jointly discuss the
situation and possible solutions (Leonardi et al.,, 2008). In a first step,
participants were asked to speak about the verisimilitude of the persona, which
was confirmed in all cases as credible. In a next step, they were encouraged to
freely state possible technological and non-technological solutions to the
presented situation and problem. Afterward, a product was presented that was
meant to assist the persona in daily activities and was intended to provide a
solution to the presented problem. These examples of real life product cases
were presented for goint inquiryd(Steen et al., 2014). Each product solution was
meant to facilitate the current routine of daily activities of the persona. In order
to keep participants focused and to facilitate turn giving, participants were
assigned a concrete task: they were encouraged to express their opinions about
the general idea and functionality of the product with respect to ease of use and
perceived usefulness for the persona. The author collected the feedback on
cards and placed them on the storyboard. When the participants had finished
providing feedback, the storyboard was placed on the wall and was visible for

the whole group (see also Appendix 1).

After the feedback part was completed, the next persona and storyboard was

introduced. In the final stage, after all scenarios had been presented and placed

233



4 ANALYSIS AND DISCUSSION

on the wall next to each other, the moderator handed out blue (6 | ) dnckréd
(désliked ¥tickers for appreciation of the technological solutions, for scenario
evaluation, and a final group discussion (see also Appendix 1). The focus group
ended with a feedback round about the organization and methodology of the

focus group session.

Figure 34: Impressions from the focus groups

4.2.4 Validating and expanding the initial model with focus

groups

In the following, disruptive innovation research was directed to the images-
skills-objects framework (Kuijer & DeJong, 2011; Pink, 2012; Shove & Pantzar,
2005), which was used to guide the analysis and discussion about different
technologies. The presented cases were related to laundry care (dvall mounted
washing machine,6 dvasher dryer combination,6 and @utomatic dispensing
programmeq@ and to other domestic practices (&mart fridge,6and &mart kitchen
appliances@ in order to cover a range of categories. Those appliances were
presentedas O0di scourse triggersod andfacilitetpr esent at i
an understanding of how elements have evolved and co-evolved, which could
offer predictions for future product concepts. In the warm-up phase of the group
session, the author wanted to know the images and meanings of domestic
practices. Images or meanings are socially shared understandings, associated
with the practices that give meaning to them (Pink, 2005, 2012; Shove et al.,

2012; Warde, 2005). Meanings bring the concepts of norms, values, and
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ideologies to the forefront (Shove & Pantzar, 2005) as indicated in the following
statement from the focus groups. For some older women (FP7, FP5),

housework and gardening were central in their life as a therapeutic exercise:

FP7: AEvadaroyotti heell well, |l go out int
Then | just think about my plantso .
FP1: AnYes, I al so think that it i
FP6: nAYes, as |l ong you can do it,
FP7:AWhatever there is in front of me.
FP6: nwel |, we both have hip d@damage,
just say window cleaning,6é 0
(FG2)
AWel | |, I modi fied my garden a short ti
myself: Even if | only had one week to live to look outside the
window,andtos ee how beauti ful my garden i s,
At l east | had one we&RbBkFGi)o enj oy it

The focus groups confirmed the findings from the home interviews that older

people want to stay in their homes as long as possible. In a Foucauldian
interpretation the statementil try to repair andferrtgtiehi ng
a bur @R3nBG3) imply elements of self-care (Foucault, 1988; Grebe,

2013).

FP7: fEverywhere. Yes, independence. To be independent. But also
autonomy. | try to repair everything on my own before | ask
somebody.0

FP3: iNot to be a burden.o

Moderator: fNot to be a burden, Mrs.? Repair it yourself?0
FP7: fives, if possible.0
FP5:A donét do that at all
FP7: il can do some things, yes.o
(FG3)

Doing the laundry has a symbolic meaning for the participants of focus group

two because the washing machine signifies independent living:

FP6: MAnd above all, it could happen that you have to go to an old
peop!l e d Fhemyownde not need a washing machine anymore.
When you are old.o
FP4:fives, you dondét have to be old today
in younger years, that you have to go to a home.o
FP7: iWell, if you think like that then you n e e dbaydahything
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anymor e. Il f you think | ike thateo
(FG2)
The author wanted to know how doing the laundry had developed over the
decades and wanted to explore future scenarios because it is crucial that
managers and designers define and develop features potential consumer
segments consider to be relevant and acceptable (Mihailidis, Cockburn,
Longley, & Boger, 2008). However, the situation of the older adults is usually
not taken into account when it comes to innovation management. This view was
held by all of the participants and was fiercely criticized by participant two in the

second focus group:

AYes, but is the industry not that far th
citizens, like we are? We still have got some money in our hands.
And we only spend it on devices we can de.

This statement confirmed t h a t nol der persons do not get t
want 0 (Pei ne p.&)because companied leglect their demands.
However, products that are designed with the dnainstreamdconsumer in mind
do not fit the current life-styles of older adults: i Tehexpectation of the industry
is like that: they assume that everybody can do it or should do it and that is a
generation problem.0KP4, FG2) While the starting point in the creation of a
business model is the value proposition (Osterwalder & Pigneur, 2011), it

obtains the main attention in focus group discussions.
dVall mounted washing machined

Physical ageing typically leads to mobility constraints (Higgins & Glasgow,
2012; Wahl et al., 2012) which is discussed in the literature (Chen & Chan,
2011) as a main usage barrier (Ram & Sheth, 1989) to accomplish domestic
tasks. A possible strategy to overcome usage barriers is to integrate the
innovation into the activity (Ram & Sheth, 1989). A persona, in her late 70s, was
presented who is living alone in an apartment on the 7™ floor of a high-rise
building and has physical difficulties in moving down to the cellar to do the
laundry. This user case described an autonomy-enhancing (Herstatt et al.,
2011) solutioninform of a owal | mo umachind,06 mwmii c wasdn nlge
mounted on the wall in the living room. The product would allow washing
clothes without the need to go down the cellar. As it has to be installed at a wall

in the living room it could help to overcome mobility constraints and offers
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ergonomic benefits such as loading the machine without bending down.
However, as a trade-off, it allows only 2-3 kg of laundry to be washed due to its
size. In contrast to findings from the home interviews, where the participants
demanded a solution to wash small amounts, this trade-off was regarded by all

participants as unacceptable usage barrier:

FP4: fBut | need to wash more often.o
FP2: fOnly three kilos? But how do you get the water inside?0
(FG1)
Strong concerns were raised by all participants regarding the installation work in
the living environment, the practicality of only washing small loads, and product

security (risk barrier):

FP4: fis that a real one? Well, first | have to have a connection and a
di scharge pipe for @fihe washing m
Moderator: flLike for a dishwasher.o
FP7: fEverything must be rearranged, if you get such a machine.o
FP3:/& t wedondét need a wa@ashing machi
(FG1)
AEver vyt hi n gearmangedf dhid eomment revealed the difficulty of
challenging the habitus (Bourdieu, 1990), because it hen we donot
washing machine.0 This view confirmed Gomez6 2015) point of view, who
suggested a rethinking of autonomy enabling products that require
rearrangements. He recommended a stronger orientation in the design process
to the existing living arrangements or the context of use, which is a rather
neglected area in disruptive innovation research. Finally, it was remarked by
participants that this product solution does not consider complementary

activities such as the drying process.
ANVasher dryer combination6

When it comes to saving money, the contextual interviews showed that the
dryer is usually not used, which was confirmed in the focus groups. In another

very typical case of non-consumption, dryers were usually rejected.

FP3:AWe dondét have a dryer.
FP6:WWe dondt either. | odondét want t
FP4:M™No, we dondét have a dgidgalways, | dry my
also in the wintertime.0
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A possible strategy to lower the usage barrierofadr yer i s fito i ntegrat e
ot her home appliances that were considered es
p.9). In the third focus group, a case scenario illustrating the use of a washer
dryer combination was presented that offered possibility to wash and dry non-
stop. This case was presented as autonomy-enhancing (Herstatt et al., 2011),
because it would prevent the task of unloading the laundry from the washer to a
dryer or would eliminate the need to dry the laundry outside in the garden. The
feedback regarding the perceived ease of use was very positive across all

participants:

fives, | think at our age it is a huge saving, especially a saving in
physical exertion.0
(FP4, FG3; general agreement of the whole group)

While discussing the washer dryer combination, controversial debates arose in
all focus groups about the right amount of washing programmes, special

functions and the level of quality required.

df the technology is too sophisticated, it is also prone to error. And if
you think of all the repairs, they can getreallye x pensi ve. 0
(FP4, FG3)

The tendency in product managementll;t o fAcreepi
Chipchase & Steinhardt, 2013), which can be described as the habit of adding
more and more functions and features to a product, suggests that product
developers, marketing experts,and desi gners fAwho make and | a:
arrangements have a special hand in configuring practicesandt hei r r el ati onso
(Schatzki et al., 2009, p. 46).

ABut thinkal mostly washing machines have, I d
programmes andhowmanyd o you us eFP3, FG2y ee. 0 (

The primary data, which was unexpected, showed that older people make
rather rational calculations about their individual perceived dime leftéand the

perceived product life time.

@ and it doesndét have to be too expensi ve,
know how (remark: strong hesitation), | just talk about myself, you
dondknow how | ong you |l iveébo
(IP4, FG1)
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AYes, I have a question. Washing machi
Some have the reputation to last about 25, 30 years, maybe. Now
you are 79 years old and you spend about 1000 Euros for such a
high-performance product. Is it still worth spending 1000 Euros? Is it
really worth it? According to my life expectancy? Do | need the
machine, thinking like a d.ipperé(remark: local expression about
stingy people)? Many are going to say that there might be something
cheaper,who knows i f | still can experien
much money t hen, have | ?20
(FP8, FG2)

The primary data from the focus groups confirm the findings from the home
interviews, that an excessively low price would have unintended negative
consequences. It would lead to technology rejection because the quality would
be perceived as inferior. Participants rejected a too low price for a machine,
which was also related to moral values. One participant (FP3, FG2) termed it
finterpreis-Ma s ¢c h ( i@ 6 d e ma a h u @escdbjng her unwillingness to

accept this offer.

A T h e s gricédpnaducts, they only exist because of the trade with

China and the Far East. There werenot
ti mes. o
(FP3, FG2)
A dondt mind payiexgerieacedxhistin mylidfe, e . I hawv
that in most cases the more expensive devices have been better. Not
al ways, but in the most cases.
(FP7, FG2)

These quotes question that older people belong to the low end of a market
which was defined by scholars (Anthony et al., 2008; Christensen & Raynor,
2003; Schmidt & Druehl, 2008) to consist of those customers with the lowest
willingness to pay for the product. However, their high quality expectancy gets
in conflict with their socio-economic situation in later life. This ambivalence was

expressed by a retired expert:

Al n our current, older generation qual
you are used tothingst hat | ast | onger &rmowh arenot
away. The other thing might be the attitude towards the environment
and how you treat your resources. Someday it is going to be a
problem with the price, but I am part of the first generation where the
pensioni snét t hat ,dedagdof thenpgnsionrdeduction.o
(EP 6)

239



4 ANALYSIS AND DISCUSSION

Based on the primary data, it is advisable to consider the work of Schmidt and
Druehl (2008), which presented the conclusion that price is not a necessary
condition for market disruption to occur. To the authors, there are exceptions to
the rule that disruptive innovations are low priced: flow end encroachment is
possi ble when the new productp. 359.Duetts out as
the findings and the rather high quality orientation of older adults, it is required
to redefine the fprice valueo (Venkatesh et al., 2012) construct and to position
disruptive innovations not as low-end in the sense of low quality. As in the home
interviews, a common concern expressed by all participants was the water and
energy efficiency of household appliances. One participant (FP5, FG3) reported
that she wrote down the energy consumption of every single day and had been

doing so for three years.

Al write down how much elleantit.ti ci ty | us
Control T my counter.0(FP5, FG3)

To another participant, (FP4, FG2) water was fi | i g u iolereghe infldience of
the experiences from the formative period, a time of scarcity and turmoil, comes

to the foreground.

FP4: il pay attention to the use, the use of water and electricity.0
FP1: AWater consumption is too expensive.o
FP3 fit costs money. Water is expensive, electricity is expensive.o
FP5: fElectricity is more expensive.0
FP4: ANater is liquid gold.o
(FG 2)

To sum up, how to save energy was a predominant theme and was discussed
enthusiastically in the focus groups. The concept of improvements that would
enable washing and drying small loads non-stop without wasting energy, while
still having the option to wash large items, was welcomed by all of the

participants.
Automatic detergent dispensing programmed

The home interviews confirmed the literature findings from various disciplines
(Coleman & Myerson, 2001; Higgins & Glasgow, 2012; Rogers & Fisk, 2010;
Wahl et al.,, 2012) that decreasing sensory abilities complicate the use of
products, e.g., opening bottles, reading displays; lower cognitive capabilities

inhibit the fast consumption and processing of data, e.g., comprehension of
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speech or using interfaces (Fisk et al., 2009). These symptoms represent
changing conditions in o | d er Idedtat migho give birth to new product
requirements which were described in a persona. In the focus group, a scenario
was presented of a washing machine with an @utomatic detergent dispensing
programme,6 making manual dispensing obsolete. The task of detergent
dispensing was 0 d edt e gFéldmann & Orlikowski, 2011; Latour, 1997; Shove
et al.,, 2007) to the washing machine, which reduces manual dispensing and
avoids overdosing of detergent. Here user independence was related to the
product usage without external help. When participants were asked about the
perceived usefulness of such a technology, they commonly appreciated the
enhanced level of user convenience. However, strong concerns were
articulated about the amount of waste of packaging of the detergent cartridges
and the dependency on the detergent company. The appliance was perceived
as a closed system with no other detergent supplier, which could affect the price

in the long run.

FP2: AVell, you have to, they dictate you the price and you have to

take it. Andol donot Il i ke

FP6: iBut thereis| ot dvaste,ddo.0
(FG3)

t ha

As such, progressive marketing managers need to be wary offering 6 we | |

I nt e radi@nat@ functions, which are meant to enhance convenience but are
perceived as closed product systems by older adults. When it comes to
independent product usage, many scholars (Chipchase & Steinhardt, 2013;
Norman, 2013) refer to ease of use and simplicity as a key demand from users.
However, it goes beyond this. As an example, one participant mentioned i |

| o srd eeferred to the specific skills required to operate household appliances.

il a m ¢ umindex camgeming technologies, but sometimes it
is not understandable for me. | learned English when | was a child. |
had five years of English. Thatisnotmuch. There i snoét
if the description of such a device is totally written in English, I am
|l ost . O
(FP2, FG2)

Also other design elements can impede the acceptance of such a technology.

For the participants of this study, readability is important as well as a good
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instruction manual written in the German language, which is illustrated by the

following statement:

fivyou can adjust the scale. It has to be a bit bigger for the older
people and there are usually two buttons so that you see: This one is
for this, this one is for that. That is nicely stated. Above all it has to be
big. The | etters have to be bigger. Visi
(FP1, FG2)

To sum up, the statements underscored a key dilemma in product development.

As this case has shown, a fully automatic progamme that is designed to

enhance usability and takes complete control over performance seems to be

undesirable because it hey confront other people with f:
these others must ac c(8chazki,209, p.48).hemsel veso

6Smart fridgebo

In the home interviews, the participants described with enjoyment where they
do their grocery shopping, and which products they prefer to buy and why. The
ethical and moral themes that were raised typically related to aspects of
freshness, health, and quality of locally grown vegetables. The case &Gmart
fridgeddescribed an alternative way of doing the shopping. The concept of an
intelligent fridge was presented as autonomy enhancing for a (fictive) person
unable to move to the market alone. Further, the product recognizes contents
and is also able to place orders automatically to replenish stock. As such, ithe
smart fridge is useful for older people as they experience a decrease in memory
capacityo (Alolayan, 2014, p.189). The 6 s mar t pirovidesdirdoenatiora | s o
about the food products, consumption history, and nutrition facts (Alolayan,
2014). From a social practice-based perspective, the example of the &mart
fridge6 can be seen as problematizing the links between images, skills, and
objects. The main concerns mentioned are the perceived functional complexity,
the impacts of product failure, and increasing technology dependence, which

appeared to be significant.

FP2: fivou are not allowed to press the wrong buttons, there could be
something wrong coming out.o
FP1: iiYes, it is too complicated. Well, my husband has a
smartphone, too, where he has got all his appointments. That is
okay. But food? No, |l candét i magine such a
complicated. But, what | learned with 50 years, it d o e scoudtttoday
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anymore. If | had to learn this now, | could not do that anymore.o
(FG2)

This product case is an example that the traditional view of consumer
empowerment (Shankar et al.,, 2006), shifting choice, and free will from
producers to consumers require special consideration in product development.
Concerning the discussion about autonomy enabling technologies this case
showed a different picture of how older users are constrained and limited in the
way in which they can use 6 s mdechindogy.

@®mart kitchend

One scenario was addressed to the area of &mart kitchen.6lt was described as
an autonomy enhancing solution (Herstatt et al., 2011) by offering a connectivity
of cooking appliances as directed from a central personal computer or from a
smartphone if the individual leaves the house. Unsurprisingly, the perceived
functional complexity was overwhelming and acceptance by participants was
very low. However, the reactions were far from passive indifference. The
participants expressed strong concerns about using connected smart kitchen
appliances and used negative metaphors (i al | t h a t) tofundekliohd tlyeir
discontent with technological progress. Like in the home interviews, they
blamed themselves ort he wr opmrg tic WIN &rpmé2)nas na ifeihg
ableit o cope with thato

stuf f

AWi t h all that fiddly stuff thereé Wel
about technology. It is impossible for me. | could never cope with
that.o
(FP2, FG1)
ANot , for me. lhabig nmerdioned rore 8Q-year-eld worhan. The

other older ladies strongly supported her by using metaphors like it hi s -i
tangelfi o r fumfinel-k r a nMbich are German expressions for perceived
uselessness. These responses were rather expected from the literature review
and expert interviews because their use innovativeness was rather low. As the
technologies change faster than practices do, the unfamiliar additional
functional complexity causes fear of making mistakes. The other participants
also stated rather low technical self-efficacy when it came to &mart homeb

applications:
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FP4:ifhat i s really terrible. Ydap dondét need
onthescreenand thatdés it.ol think it is te
FP7: iivyou have to think, you have to operate it.0

FP4: ivou have to haveaclearmi nd. Yes, you cano6t switch

out like you want, you cannot do that.o

With regard to smart home appliances, the participants also raised concerns of

losing control; they preferred to trust their own senses:

~

nl think with a nor mal common sense, y ou
anymore and then you would just rely on the technical inputs, that

would be too insecure for me. | want to realize everything as long as |

have my eyes and my earséo (FP4, FG2)

Usually the connectivity of home appliances could also be used for security
reasons. The responses from the participants were very emotional, they feared
losing their independence: fif they saw everything | did, they would be on the
doormat every second day. (laughs)o (FP2, FG1) One participant (FP4)
expressed her general concerns when it comes to home monitoring
technologies; she feared being spied upon. Here it can be seen how monitoring
technologies lead to unintended consequences. A technology aimed at offering
support for ageing-in-place could jeopardize well-being and a sense of
independence because they feel controlled and watched (van Hoof et al., 2011).
In an expert interview (EP4), a doctor confirmed the usefulness of that
technology from his professional point of view, but expressed the low level of

acceptance from his patients:

~

Al know of 2 or,wlrepwotld be glad & they had mi n e
such a thingé | think that the most important thing is that the people

using it still have the possibility to intervene. To deal with it, means

that they can still hold it in their own hands. ... it is not imposed on

them. | f t imtergct withaitrth@yt lose their independence. For
me this is a ve(EpP4d)i mportant point. o

Independent living possesses a duality: it is not only related to other persons,
but also means being free from the constraints of technology. Again,

psychological aspects emerged as he further remarked:

Alt 1 s more abolessahpu theemisnse bf deganbut i t 1 s
more paternalism, more aboutthisd don 6t 6iwa(nEtP 4t)hi s
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Further, the fprice valued e mer ge d a s major coacdrd with riegand to |
accept i magtkitcheedcobcept. As an example, a 73-year-old man would
spend the money for higher priorities in life:

Al dondt think that | wouldlfbuy a ne\
something is broken, it has to be replaced of course. | want to cook

and if I had a lot of money | would travel around the world. But who

has so much money. (Laughing) (FP1, FG3)

Obviously, there are a number of problems that arise that are unique to the
smart home setting itself (Edwards & Grinter, 2001; Ehrenhard et al., 2014). To
conclude, the home interviews identified and the focus groups clearly validated
existing houses were not designed to be smart. The realities of the home setting
of the visited participants, coupled with the fact that adoption of home
technologies is an economic factor, gives rise to a couple of challenges. It can
be confirmed from the primary data that there are a host of technical,
implementation, and systems design issues that were viewed as barriers by
scholars (Edwards and Grinter; 2001; Ehrenhard et al., 2014).

AWIi t hout t ec h pwitltoat somé&oneomvd irestdllg ie who
cares for it and who repairs it immediately if it is broken and tells me

what i s wrong. You canot do it withou
candét deal witknowledgei $hettketchnotabhvail
(EP5)

Smart appliances to support ageing-in-place

Recapping the scenarios, when it comes to ageing-in-place the human body is
important in many aspects, both as carrier and performer of practices. However,
the centrality of fthings and their useo (Reckwitz, 2002, p. 249) is endangered
when the human body is not capable anymore to accomplish the job

performance as described by two participants:

il have got a handicap becauseof my hand. I dondt Kknoy
seen it. And there i s oarpgeelpdatoesg | canoé
it doesndt wor k. I do everything el se
thisthingi it doesimét wor k.
(FP3, FG2)
Wel |l the cellar stairs are something \

the stairs could be a problem, coul dnodét tlatery ? Sooner
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(Agreement)
(FP5, FG3)

The statements above confirm that people and practices are related, because
practices resi de i n peopl eds bodi es and
transformed when performed by people. The benefits of Gmarta p p | | awithc e s 6

all their special purpose features seem to be less interesting when the human

body does not even allow mundane domestic activities like peeling potatoes or

opening a box of butter. One older participant explicitly remarked:

AThere are someYouskdollggpeobpl epenhhey canodt
openthingswi t h t heir hands. It doesndt matter
margarine or something else. 0o (FP1,

The presented technologies are typical cases

which the older people perceive as 6 i mp o s e drd@ailyi limes. {THe gorimary
data emphasizes that further improved products with even more functionalities,
reach their limits and cannot serve as the only route to support independent
living. Several studies have shown that new technologies are mostly used to
support existing practices (Jakobs et al., 2008; Loe, 2015; Norman & Verganti,
2012; Suopajarvi, 2014). The focus group sessions support those findings. The
presented unfamiliar technologies and especially learning how to use them
raised powerful emotions among participants. When it comes to future concepts

of smart technologies, they are usually associated as useless with metaphors
and expressions like A1 t 6 s t oo ,0FBLNPGA2) &nickkmacks,o (FP4,
FG1) fmonster sci-fi,0 (FP4, FG2), fit is very strange to me, this thing,0 (FP2,
FGl)Aunt i | I have under st o@@P2t FGAd)tandlny@am n o
need t o have (R4, EGle Gome fear to dossomething wrong 0 y o u

just have to do s ome t(AHP7, RQL). wgeaena mastrwent t hen é 0

to stay with the familiar (FP4, FG1):

procedures | have done so far. To connect all the appliances would

be too complicated for mekeerytdingi f somet hi

is gone.o(FP4, FG1)

As a consequence, if no perceived usefulness is recognized by particpants,
then any further attempt aimed at further increasing smart appliances for older

adults seems to be ineffectual. As a matter of fact, it appears that the functional
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4 ANALYSIS AND DISCUSSION

complexity of all presented smart home appliances is overwhelming. Thus,
managers should be aware that age-related declines in cognitive or physical
abilites might affect an ol der adul t 6s amiliérotpchnologres.
Basically, their potential target customers prefer to stay with familiar product
concept which at the same time incorporates the latest washing technology to
safe energy and money. This can be addressed by designing appliances using
exi sti ng A me rHiggins & @lasgav] 212, p( 335) and transferring
learned usage patterns from old to new technologies. As a consequence, fa
silver product innovation which is based on an existing product platform has

great potential to retaincusto mer | oyal tyo ( Hellpt at't

The focus group outcome clearly confirmed previous empirical studies that
innovations should be compatible with current routines and habits (Bagozzi,
2007; Ram & Sheth, 1989). Most importantly as a guideline for product
management, that higher acceptance for smart appliances can be achieved with
a product strategy that adapts an fAexi stti ngl g{Hastatiredal.,
2011, p.1) and pays attention to already-in-place-arrangements (Gomez,
2015).

4.2.5 Findings and implications of research stage 2

None of the participants in the focus groups had any prior experience with
&mart fridges,6 Gmart kitchens,6 or any other smart appliances. Numerous
concerns were raised that make the implementation of smart appliances more
difficult. The first is connected to the perceived direct use of the product, which
in many cases is not perceived as easy or self-explanatory and would require
help. Thus, those products cannot be defined as autonomy enhancing (Herstatt
et al., 2011) because they cannot be used independently. The second concern
relates to being scripted or constrained by technology and learning how to
operate the product. In all the presented cases the potential older users were
annoyed to give up control to technology. Therefore, these products seem to be

rather counterproductive to autonomy enhancement.
d~amiliaréproduct character

Technological changes notwithstanding, the habits of older adults are resilient,

which is an important insight for innovation management. The idea of relocating
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the washing machine, which in some cases has been in the same place for fifty
years, or acquiring a washing machine that can be installed on a wall in the
kitchen or bath requires too much. But there is the other side of social
disruption. The older people expressed how their life had changed after
retirement or after their children moved out. They discussed how those changes
affected domestic practices (i s ma | | w a.sTh Tréntnanth $200P), i mo s t
disruptions in social life are not deliberate € but they disturb habitual ways of
doi ng {ph8il)nigisndt only technology that can be disruptive; the social
situation can also be disrupted. As the research showed, disruptions in later life

l ead to a change mavbiahsnight affecp atituges wasds | 1 f e
technology in a positive way. Thus, disruption is also recursive between

independent living and technology:

AThey accused me of bei ngitwasnéted y . But | tol
| had to take care of myself. | got more independent. (agreement)
More independent, right. That was the impudence. (laughing)o
(FP1, FG3)

As the example showed, for many older persons, ageing disrupts known and
familiar situations and practices. In an expert interview, a doctor (EP4)
mentioned: it o keep things to some degree the s ame
begi n iHoweven ane expert (EP7) underlined the difficulties to anticipate
unwelcome change (Trentmann, 2009) and that most older people are not

willing to prepare themselves in advance:

AWhy should I do that? Why should | deal wi
it if it is really necessary. | think this is how it works. To deal with
essential topics in a preventive, prophylactic and early way, human
bei ngs donodt.Itd bardtahaacare proaider td npake up
your mind about the question: What can we offer to human beings if
the demand i sné6t there?0 (EP7)

When it comes to considering innovations and technologies for ageing-in-place,
it requires the ability of designers and managers to anticipate an unwelcome
change in the life of a person. It appears that a disruption in social life leads to a
change in practices which affects the social order (Hargreaves, 2011). To a
large extent, it is obviously the level of @martnessoéof the appliance to stabilize
the social order (Edwards & Grinter, 2001). To create products with the aim to

Afkeep t hings t o s 0 mgEP dbe mpquiees highly #exibke,a me 0
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adaptable product concepts that strengthen the linkages of the elements of a
practice. In this line of thought, many current smart appliances need to be
guestioned. Managers should be aware that their potential target customers
have a strong attachment to existing living arrangements. They are not willing to
integrate new domestic appliances in their daily practices that require a major
installation effort or a new arrangement in their homes. This perception requires
a configuration of autonomy enabling innovations (Gomez, 2015) that meet
current living arrangements. Further, it is important to be aware of the disruptive
changes in later life that lead to different usage patterns and to address them
with more adaptable and flexible product concepts. This is confirmed in an
influential study by Rogers and Fisk (2010) who mentioned that technologies of
the near future will b e addptive to individuals changing needs, capabilities and
preferenceso p. 6). Changing those designs to suit the older people requires an
acknowledgement of existing mental models (Higgins & Glasgow, 2012) and
would lead to a product strategy that adapts a product from a familiar ie x i st i ng
productpla t f o(Hemstatt etal., 2011, p.1).1't r el ates to the no
that is defined by Norman (2013) as fiany perceivabl e i n
communicates appropriate behaviour t o a pP®). Shismes i @Qnarf i er 0
incorporate marks or sounds and includes e.g., user interface, programme
specification, programme description or the orange button on a 20-year-old

washing machine which signifies: @pen the doord(see figure below).

Figure 35: Product demonstration during research (fisignifierd directs appropriate use)

The focus group findings invoked the overlapping commonalities of the
gerontechnological perspective of i ndi v i dReméd & Neweg, 2011, p. 130)
and fsustaining innovationso ( Chr i st ensen p.&l).Rdiydualleg 200
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indicates that a personods capacity |l ags beh
(Peine & Neven, 2011). Additionally, from the perspective of Christensen and

Raynor (2003), sustaining innovations @vershoot6the ability of some customers

to absorb performance improvements. As a consequence, the perspective from

both the literature and research findings favour disruptive innovations as a more

appropriate concept for older adults or as Anthony et al. (2008) briefly put it

Afgood enough ¢a8h A possiblg nesvaltsé of technologies that

could support practices in a non-disruptive, seamlessly manner is termed zero-

effort-technologies (Mihailidis, Boger, Hoey, & Jinacaro, 2011). Thesefioper at e

with minimal or no explicit feedback from the user, which translates into minimal

or no | earning or behaviour mo(olB)JfThaseati on r equ
zero-effort-technologies (ZET) could be disruptive from a commercial point of

view, offering fewer features at a lower price, but are non-disruptive from a

user so6 p e Mastpiraportamtly, ¢he participants expressed concerns of

being restricted in their flexibility and freedom. They were annoyed when

appliances remove control and flexibility which can lead to unintended

concequences by not letting people operate the machine independently

anymore. Well intended features created by product managers and designers

t hat make products mousebd O68i bt et akd eampet en
away that were acquired over the life time of an individual. This contradicts with

the liberal view of consumer empowerment and autonomy enhancement. It also

guestions the capability approach (Coeckelbergh, 2012; Nussbaum, 2003,

2011; Oosterlaken & van den Hoven, 2012; Sen, 1999) which acknowledges

that people should have freedom to decide for themselves (Steen, 2013). The

observations indicate that the acceptance of fully automatic programmes that

delegate competences from the user to the machine will be higher when the

programme allows for redelegating the task to the user. Enhancing

independence is not merely a matter of supporting physical needs. An older

woman (P8), from the home interviews, vehemently emphasized her wish to

control things (i | real |y | itkhee twhaedef@ndeyicriicizadtthe

rising dependence on technical devices:

~

A | have to say there should be the possibi
of washing machines to tell the machine: dNow, you do it as | want

and not as you want!d (@angs on something with a metallic sound)

(P8)
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4 ANALYSIS AND DISCUSSION

For her, to be dominated by technology is an agonizing form power takes
(Shankar et al., 2006). In an interview with an expert participant (EP9), the
author raised the question of whether, and to what extent, the routines of older
adults could be changed. The 79-year-old respondent suggested that giving
computer courses to the elderly seemed to be the best example of
empowerment in later life and responded: Slowly, yes. You can get them make
used to it.0 (EP9) He reported about his experience in giving computer courses
to older adults that required other ways of training, respecting that older adults

have achancefit o g et therew tdchriology:

Alf you try to teach the ol ceeyougener at
have to go special, more practical ways. | have given computer
coursestogettheolderpeopl e used to it. o (EF

In an expert interview, one expert participant (EP6) related the technology

acceptance to communication and stated:

AYou c aputdhingsjindrent of the elderly, you have to explain it
to them and then, (EP@) hi nk, they a

For future product developments a couple of conceptual directions can be
recommended. First, the technological dimension needs to relate more strongly
to the different user typologies. The au
respect and adapt to social life disruptions and do not script or force users in an
overly excessive way. Further, it requires a design approach that builds on past
user experiences and adapts from a well-known, learned user interface to future
interface concepts. Second, the existing coherence of products in the homes,
the emotional bonds, is a significant barrier as they define place. The
capabilities and willingness of a 75-year-old single woman to reorder her safe
structure of existing arrangements (Gomez, 2015), which requires to install new
technologies is far from realistic. Thus, the household social context, particularly
thedpat h dependexstng Sociatecknical darrangements, needs to
be considered. Third, in the comments stated above, it becomes apparent that
technology use is influenced by the habits, routines, conventions and power
relations between producers and users. Older adults will only accept new
technologies when the implications and consequences are explained. As a
consequence, external communication is a key enabling dimension. To reduce

fear and anxiety it is crucial to build up trust in new technologies. External
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4 ANALYSIS AND DISCUSSION

communication requires the ability of designers and managers to respect
different cognitive and physical capabilities in order to build a supportive context
for new technologies and to establish creative, dow-thresholdd learning
approaches. O korpi eceursd ye xspShpatddaetincluded when it

comes to the integration of technologies in the practice-as-entity.
Influence of the formative period

The study included older people, who were all (except one) retired, but whose
biological age difference was almost 25 years. They all had different personal
histories, social backgrounds and very different inclinations to use technology.
Only a few had a computer and a mobile phone, no one was using social media

like Facebook, mainly for privacy concerns.

Distribution of Technological Generations
12

10

Participants (n)

Focus Group 1 Focus Group 2 Focus Group 3 Contextual (home)
Interviews

m Early technological generation (older 74 years)

u Generation of household technology (65 years to 73 years)

Society of increasing technology in the household (50 years to 64 years)

Figure 36: Sampling structure of older adults in current research

The research participants (some were over 80 years old) vividly reported and
recalled the amazement that they felt about their first washing machines,
purchased over fifty years ago, which made life so much easier. Most focus
groups participants of the @arly technological generationd established their
homes near the end of the 1950s, some even earlier. Apart from personal

hardship and scarcity in social life, they experienced a development in the
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4 ANALYSIS AND DISCUSSION

practice of doing the laundry with changes in the elements (skills, objects,
images) and in making and breaking linkages resulting in a very different6j ob t o
b e d dmretrospect, for some, doing the laundry during their formative period

had the image of beinga i s t r uagdyitoreure.o

FP4: iiYes, the white laundry was put on the bleach. And then it was
wetted with a watering can.o
Moderator: fOutside, what does it mean, on the bleach? What is
that?0
FP4: fit was laid onto the grass.o
Moderator: fOnto the grass and then it was bleached by the sun.
Werendt there any staons because

All: iNo. o
FP3: fBut it was really a torture i doing the laundry. My God.o
(FG3)

However, to change habits and images of a practice in later life seems to be
more difficult. A comparison between participants of home interviews and focus
groups confirmed the literature that different technology generations behave
differently with respect to technology. This can partly be explained by
differences in technology experience during the formative years (Loe, 2015;
Sackmann & Weymann, 1994; van de Goor & Becker, 2000). As the narratives
about doing the laundry in former times suggest, the focus group participants
from thecbealFobgi ¢tal g e n e theaopportunity to becothe n ot |
skilled in -mes¢magnidceall &cthous eBaakmdnn & e ¢ h n ¢
Weymann, 1994; van de Goor & Becker, 2000). This was different for most
participants in the home interviews. In their formative period, household
appliances started to become mass-market products. Clearly, participants from
the d6dearl y t echniothefgrusgadps shavedemnora difficaltred
in perceiving the benefits and were unlikely to adopt or integrate them. Whether
this negative attitude can be changed depends very much on whether the
existing objections can be overcome. The findings underlined that fear and
anxiety are major hurdles that have to be addressed when it comes to the
acceptance of new smart technologies. Against this background, it becomes
clear how the formative period influences technology perceptions of today. The
author suggests that in innovation management it is important to understand the
historic development of a practice in order to identify patterns (Kurz, 2006;
Shove et al., 2012). Particularly, it needs to be considered how ties of related
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4 ANALYSIS AND DISCUSSION

elements were made and broken and how elements of a practice evolved and
coevolved over time (Kurz, 2006; Shove et al., 2012). However, technology was
not the key strategy for older adults. In the second focus group, the elderly
confirmed their wish to stay independent but underscored that they do not want

to be alone, isolated, or to live in a solitary manner.

FP2: AVho wants to be alone.o
FP6: A think | would prefer to stay in my house.0
FP3: MAll alone?0
FP5: Airhen you would be all alone.o
FP3: iNo, it is nicer to be amongst other people, even when you are
old.o
FP4: it would be nice to have an intact neighbourhood where people
provide little services in the neighbourhood. So, one Welbul d
we coul d do tYOWalso hawerto talkahe éefghbours.o
(FG2)

Comments were made like fit is nicer to be among other people, even if you are
ol a&amd A whwants to be alone?,0 which related to the possible negative

impacts of technology enhancing autonomy, but leading to a reduction of social

contacts (Sparrow & Sparrow, 2006). The statements above confirm that

pract i c e partidipenésskce-exist and come t oget her 0o (Nicolini,

p. 173). Those statements contrast the general view of scholars that quality of
life is largely determined by the ability to maintain autonomy and independence
(GaBner & Conrad, 2010; Malanowski et al., 2008; Mollenkopf et al., 2010).
Autonomy and living independently overemphasises the idea that older adults
deliberately choose the form of living, the free will, and choice. An orientation to

practices offers a complementary perspective, that of sociality, bringing (elderly)

people together and o fageingt oget her 6 (Boter o, are2b§ 09) .

definition social phenomena, first because they keep participants together and
second because their organization and accomplishment depend on working
together of maniy20i8epolp8).dhs vieviNgpeaks ltoi systemic
innovation (Murray et al., 2010), which requires a more progressive approach
by policymakers and includes different infrastructures and regulations to offer
platforms where these practices can be shared. The view that practices are
social, joins the group of older adults through common practices. Practices

cause people to come together and direct the attention to developinga fAcar i

communityo (bKp 388)én,fornRd hetyhbourhoods, where people
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4 ANALYSIS AND DISCUSSION

unite to form a caring and supportive environment or in form of an active
community life with shared practices and @geing together6 (Botero, 2009).
These statements give support to community-ship and the sharing economy.
The concepts of community and sharing are valued by many participants in the
focus groups. As a key example to illustrate the point, for an 80-year-old
woman, who lives alone on a property with 10.000 square meters, the
awareness of her neighbours and relatives being supportive is a tremendous
relief (FP4, FG1):

Al have a very nice neighbour who takes care of my wood, | am very
thankful for that. | have very nice neighbours who care for me. If they
havenot seen metheyoalrme sl oheck i lam still
alive. Moreover, | have my sister and my brother-in-law living next
door, they are very helpful and they take the bags, because | have an

eye illness and | am not all owed
we | (FP4,0FG1)
Sharing and caring seem to be important not only for practices among friends
and neighbours, but also when it comes to product use. The idea of sharing was
also discussed in the focus groups. Apart from discussions about smart
technologies and household appliances, a discussion emerged about living
alone and doing things together and sharing practices. The concept of sharing
capabilities and practices surfaced during the discussion. The focus group
participants began to not only challange existing practices, but also to re-

assamble images, skills and objects in new ways.

FPl:Somecan f il |l their t an(lauhingot her
FP5: AWell, if somebody helped me fuelling my car tank, | would write
something for him (laughing). Or | would buy something nice.o
(FG3)

ca

Sharing also rel at,éa living togéttseh &ar iorme geldegyl ac e s

woman (P6), who lives with her daughter and granddaughter, the awareness of
her family being close represents tremendous support. She knows that she can
rely on them in the event of an emergency or difficult situation: i Ther e i
s ome o ne (R6hEheyar a close family and are even a bit proud that they
care for each other. The cardinal point is the solidarity in the family. The
statement fiwe always help each other,0 (P6) which was also underlined in an

expert interview (EP6), expresses the wish that someone could help explaining
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4 ANALYSIS AND DISCUSSION

technology to them. The value proposition of sharing seems to be highly
relevant for all older adults. Basically, the discussions were centred on the
sharing of human and physical resources. In recent years, concepts of sharing
as business opportunities have gained increasing attention in management and
academia (Belk, 2014; Botsmann & Rogers, 2010; The Economist, 2013).
However, this approach challenges the traditional relationships between
producers, retailers, and consumers; it also disrupts the traditional producer
attemptof Obuy mor e 6(Boassmah & &Rbgary, 20402 Johnson et al.,
2008). This aspect will be addressed separately in a subsequent stage of the

research.

4.3 A new disruptive innovation paradigm:

OPosi tdiiwseluypti vebd

The discussion and evaluation of the various cases was based on the skills,
image, and object framework (Shove & Pantzar, 2005). The feedback of the
participants confirmed the literature (Chipchase & Steinhardt, 2013; Christensen
& Raynor, 2003; Norman, 2013), that new technologies are overloaded with
superfluous, unnecessary features which most older customers are not willing
to adopt (see also Appendix 15). The discussions about the different scenarios
are in line with the statement of Norman (2013) who pointed out that everyday
appliances are increasing in complexity. ANashing machines and driers,
dishwashers, and microwave ovens, coffeemakers and refrigerators are all now
available with complex menus, mdldrmhan,pl e choi ct
2013, p. 262). To overcome perceived usage barriers of older adults, concepts
from sociology and innovation management have been considered. Some
scholars (Reckwitz, 2002; Shove, 2009) from the field of social theory of
practice might view a merger with social theories of behaviour as
incommensurable. Nevertheless, the author sees a dridge buildingéfunctionality
bet ween disciplines by taking a O6practice | er
orientation to the actual accomplishment of the doing. Although they are very
different and partially contrasting concepts, disruptive innovation and practice
theory share a holistic approach that the gob to be doned (Christensen &

Raynor, 2003) and the practice is a focal point of perspective, not the product.
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4 ANALYSIS AND DISCUSSION

The author has used this perspective as an analytical tool kit (Nicolini, 2013) to
provide a richer and more nuanced understanding of the world of the older
people.

The findings from the focus groups mostly validate and extend the results of
other research about the concerns of integrating smart technologies (Demiris et
al., 2004; Ehrenhard, 2014; Mollenkopf et al., 2010; Peine & Neven, 2011). A

general attitude was held by the focus group participants that was characterized

by statements suchasfiex peri ence cannot beOandghatl aced

smart home technology is something for younger, ibupgtiyo f e s sthabdoa |l s 0

not have the time and the experience. However, the feedback to the scenarios
suggests that older adults show more interest when the smart appliance suits
their domestic structures where daily activities are embedded. All in all, the
findings of the contextual interviews, expert interviews, and the focus groups
correspond with each other; home is not just a physical place where domestic

tasks are carried out. Venkatesh et al. (2003) configured the home in terms of

Al i vi n,0whelpiactudes the social, the physical, and the technological
space (p. 23). AThese three spaces are not mut u:
of these three define how families carry

2003, p. 27). Furthermore, he pointed out that the technological dimension
consists of the household technologies that are embedded in the physical space

and are used by individuals as part of the social space (Venkatesh et al., 2003).

For this purpose of study, the author conceptualized o | d er [ooheaidstas 6

living space, where daily activities unfold and that includes three areas: the
personal dimension, the household social context, which includes the physical
space; and the technological dimension. The primary difference existing
between the definition above and that of Venkatesh et al. (2003) is the
emphasis of the personal dimension due to the important role of life course
changes. To deconstruct the laundry route (Pink, 2009, 2012; Shove, 2003) and
to view the laundry activities as related to the three spaces of personal
dimension, household social context and technological dimension helps to
identify disruptive innovations to facilitate the job-to-be-done (Christensen &
Raynor, 2003). In the following, the author expands on Christensen and
Raynoré §€2003) terminology and describes those innovations that are disruptive
onthe companylevelas O posi t i v aheythey sirsuitangously aine tp

facilitate ageing-in-place in a non-disruptive manner. Consequently, it is
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4 ANALYSIS AND DISCUSSION

important that before the product development process starts, the perspectives

being considered are made clear from the outset to fully understand the impact.

To conclude, all dimensions (household social context, technological dimension,

personal dimension, external dimension) are closely interrelated, not isolated,

home spaces (Venkatesh et al., 2003). This view provides a starting point for
identifying disruptive innovations that suppo
adults (p. 23). Figure 37 on the next page underscores that the job-to-be-done

(Christensen & Raynor, 2003) ort he o6wash <cycl e@ 8{)ssee Figur e
interwoven with these interrelated dimensions (Venkatesh, 2003). As such,

Figure 37 synthesizes both aspects, whichcan be wused as an O0innovat
to identify areas of innovations. To take that perspective allows for an open

dialogue about making and strengthening links.
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EXTERNAL DIMENSION
External communication
Shared conventions
Brand relationship
Environmental influences

Use innovativeness

Frustration with technology
soc Storing AL . |/

Life course

Technical self-efficacy

Household
DOING THE communication
LAUNDRY Planning
and' Socio-technical
preparing arrangements
Technological Ironing Prl':c;rh e)épfrlence
sophistication process andinasiis
Complementary and Drying
competing activities process
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Figure 37: Understanding the job-to-be-done (based on Venkatesh et al., 2003)
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4 ANALYSIS AND DISCUSSION

The primary data shows that the paradox for the elderly and designers, and the
main challenge, when it comes to innovation for ageing-in-place is to anticipate
unwelcome change in the life course of a person. For many elderly ageing is
disruptive to known and familiar situations and practices. Creating products with
theamtoinkeep things t o s o(BR4) rdguigs anteipating a
disruption in the daily practices and strengthening the linkages of elements of a
practice. Technological novelties could be disruptive from a commercial point of
view because they offer fewer features at a lower price.

The following table illustrates the basic differences of the discussed models.

Table 39: Comparison of research models (adapted from Shih & Venkatesh, 2004)

Vanable Elements Elements
Typology of | Relevant _
of unique to common to

_ population criteria
interest each model all models

Intenze users Product
Specialized Rate of uze experence
Use-Diffusion Model users e | Gt
Shih & Venkatesh, Mon-specialized TR e
2004 users Sophistication
Limited users of technology
Satisfaction
Practice based

Limited users  Job fo be lens (images,
done zkills, objectz)

‘Positively disruptive innovations’

(conceptual model)

(1107 DISMOMIHO 8 UBWIP|84) 8310eId-U-ABOjoUY28 |

Innovators Timing or Dbservability
Diffusion of Innovation i Early adopters rate of Compatibility
RD-_gEFS, 2003 Late majority adoption Trialability
Conzervatives
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4.4 Research stage 3: Exploring business

implications

The final question (RQ3) relates to the business implications and evaluates how
disruptive innovations targeted at the elderly segment should be

commercialised:

RQ3: What are the implications for a company commercialising disruptive

innovation targeted at the emerging segment of elderly customers?

This question relates particularly to the intersection of innovation management,
entrepreneurship, and demographic change (Kohlbacher et al.,, 2014).
Christensen et al. (2008; 2009) applied disruptive innovations to address

positive social change in matters of education and health care. Although

fgolden opportunitiesd are promised for entering the ageing consumer market
(Kohlbacher et al., 2014, p. 73) by following technological innovation (GalR3ner &

Conrad, 2010; Mollenkopf et al., 2010; Thielke et al., 2011), results have been
disappointing. The expert interviews and focus groups contributed to the view

t hat an Aoverly instrument al view pn te
2015, p. 2) is not sufficientt o sol ve the figrand b 20m5al | en
p.1). As an example, one 80-year-old woman mentioned her emotional
attachment to the house, but also the challenge to get domestic work done due

to the size of the house:

Al am the fourth gener agtandéatheri n t hi s |
bought it in his day, it is 10.000 square meters, that is quite nice and |
am now al oneF&lhereo (FP4

Against this background, a better understanding of business model implications
isrequredasimany businesses now see soci al T
new business (Mprmay ettaly 201Q, ip.eL83p During an expert
workshop in June 2014, participants discussed the opportunities and challenges
related to aspects of social innovation (Mulgan et al., 2007; Murray et al., 2010)
and the fsharing economyo Belk, 2014; Botsman & Rogers, 2010; Matzler et
al., 2015) for companies operating in established value networks (Klenner et al.,
2013). Those discussions focussed particularly on identifying ways to integrate

and link these 6 a | t e rappaoaches o dhe innovation strategy and business
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model of a company as an alternative business opportunity. That field of
research seems rather underexplored in academia (Botero, 2009; Murray et al.,
2010).

4.4.1 Planning, conducting,and analysi ng a Ocr eat

wor kshopo

By using the snowball method, it was possible to recruit relevant interview
partners from the private network of the author. Experts were approached with
backgrounds in strategic management, business development, and participatory
research methods like Design Thinking (Brown & Wyatt, 2010) in their past or
current profession. The nature of the session was more a creative workshop to
explore future concepts ( 6 wh a 't 0 u ,gals bpposed to lihe é@thnographic
attempts of the home interviews that focussed on t he current

A

S

vV e

tuat.

i s6) . Due to t hi s, the iawhori térmed dhis ttypedof tlatae r e n c e

coll ection O&6crdeaTthe ef tabermpoddesogn overview of
participants, their backgrounds, and current activities. The focus group session
lasted for approximately two hours. The data gained by focus groups are
displayed as WPx for workshop participant, where the x is the number of the

participant.

Table 40: Focus group with experts (Berlin, June 11th, 2014)

- . Background /

Strategic management

WP1 Managing Director (social innovation)
Engineering
o r management,
WP2 Retired; part-time student M e S
desi gnbd
Entrepreneur Business development
WP3
(freelancer) (start up company)
WP4 Business Manager Corporate strategic
(insurance company) management
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Setting of workshop

The workshop with experts (Meuser & Nagel, 2002) was conducted in a format
that invited discussion about sharing concepts and was solution oriented (the
topic guide is provided in Appendix 16). In this context, the sharing themes that
arose from the home interviews and focus groups with the elderly were covered.
The author, as the moderator, presented two fictive scenarios of possible
alternative approaches related to domestic practices with the objective of
discussing the d&alue proposition6 (Christensen et al., 2009; Osterwalder &
Pigneur, 2011) and the business implications for an established company.
Scenarios are a means to bring different disciplines and experts together, so
that they can develop a shared understanding (Steen et al., 2014) and have
been used in various participatory design studies (Compagna & Kohlbacher,
2015; Kuijer & De Jong, 2011; Renaud & van Biljon, 2008).

4.4.2 Identifying business implications

Prior to the presentation and discussion of alternative business concepts, the

participants were asked to imagine how they would like to age. Responses like

ftogether,0 ( WPRMtH my Afamily,0 (WP1, WP 2 ) parnaf the o be
communityo ( WP 4) validated t he findings fr
0 s obdity,@ O s tbarainndg 6col | abor at iTboepdior eeseachhi g hl

suggested that older adults wi t h &6 | i have & difterent demand structure.
That demand structure was characterized by a common view of less is more as
shown by the following comments made by the elderly participants about
technology: A not f anymoreyoe(P3) fi | c a venitoup,0 (P3) fihat is
something for people who sit in an office,0 ( P 1o2 peopld who lack
experience,0( P 1 3o0) pedple who workd  a fodthisfiour laundry is not dirty
e n o u dRLY. Those sentiments provided starting points to explore novel

opportunities for companies within the sharing economy.

The boost of new concepts in the sharing economy (e.g., Airbnb, Netflix) is
mainly enabled and facilitated by the growth of information technology, which
allows more efficient peer-to-peer contact (Belk, 2014; Botsmann & Rogers,
2010; Matzler et al., 2015). Against this background, entrepreneurs of a

traditional ownership-based business models should consider products and
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services in the realm of collaborative consumption (Belk, 2014). As they are

already applied in business models such as eBay and car sharing (Belk, 2014;

Botsman & Rogers, 2010, Matzler et al., 2015), an extension to domestic

practices and the segment of elderly consumers could be seen as a means to

support social interaction and to overcome financial issues of buying a new,

high quality appliance. Attempts such as thosecouldb e <c| assi fielgd as Opos
di s r ulpetause ey have the positive social implication of being autonomy-

enhancing (Herstatt et al., 2011) and could also ir ender establishe
technologies obsolete and therefore destroy the value of the investments that

incumbents have made in thos e technologiesop.d@.anneel s,
Christensen (2013) suggested that disruptive innovations are those which

render particularly established companies and products redundant and that

reconfigure interpretations of product value. However, processes of decay also

affect established organizations in the social sector. One expert (EP7), the

managing director of a care organization, reflected on his own healthcare

business and proposed an active community life with shared practices.

ARet i r e me they arle a nelie sf another century, when such
homes were needed. But today, people need to come together to
help each other: We as a society have to develop together. We have
tobecomea A We 0! shbdoldgo o ¢ residential home, because
we can care for each other. It should never happen anymore that a
grandma suffers unnoticedi n her apartment. o (EPT7)

The following scenarios are used as ¢pathfinders6(Steen et al., 2014) to explore

this rather unfamiliar business field.
Scenario 1: Product service systems

As introduced in the literature review, product service systems (PSS) provide
the opportunity to explore strategic new market opportunities (Mont, 2001) and
disrupt traditional industries based on models of individual private ownership
(Botsman & Rogers, 2010). Based on earlier studies (Baines, Lightfoot, &
Steve, 2007; Beuren et al., 2013) the presented scenario in this study described
a product service system (a washing machine) which included a monthly
payment plan and additional, personalized service offerings (installation,
maintenance, etc.). That conceptual idea was derived from the primary data as

most elderly showed high brand loyalty, but were unwilling to pay premium
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prices for additional features. That sentiment was expressed very clearly in a

statement made in the focus group:

fStop it! You spend 1000 Euros on a washing machine and on a
small dryer? And you are 79 years old?0
(FP2, FG1)

The experts shared the vi esghing rhaghine cami r i n
bridge the cognitive trade-off between costs and high quality products. As such,
offeringt he i nnovation on a oO0trial é basis wit
to lower the risk and value barrier (Ram & Sheth, 1989). However, the experts
supported the findings from the literaturethat i consumer s are wunacc
using products without owning them, and the providers are unaccustomed to
offering a product while maintaining ownership while they offer support
serviceso (,Be&3yup.289). Thad, mamy unresolved issues remain for
the supplier side in relation to product return and the prior involvement of

relatives.
Christensehaso(a®97 P sevedsied e mma

With regard to new business concepts (e.g., PSS) that are targeted at the
ageing consumer segment, the experts confirmed the findings from focus
groups and contextual interviews that brand relationship gives a competitive
advantage for established companies. That evidence contradicts Christensen
and Raynor (2003) who regarded newcomers as the key driver of disruptive
innovations. However, in contrast to Christensend seminal work (1997), the
Innovator® Dilemma is on the newcomer side. The scenario described above
would most likely fail if offered by a newcomer. The below statements also
emphasize that established companies that want to target older adults need to

acknowledge different kinds of norms which guide their customer relationship.
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Table 41: Participant feedback (scenario 1a)

Participant iThe question is solely what can be offered f
Feedback happens after three years, when they dondt we
Scenario 1a anymore, at best they want to keep it as long as possible, ....0 ( WP 4)
fWhat do | do as an entrepreneur if an older customer suddenly dies?
These are possibly new things you dondt have
aggressive do I get if the older person does!
al l\vePd)
i é it i s | us t-genehatioh immddiatsly sscksratdny heelf
Then they are going to say, 6Granny, what ha\y
you really shouldndét underestimate what you \
(WP2)

It was stressed by the experts that the marketing activities need to be consistent
with the relationship norms (Aggarwal, 2004), which include aspects of
responsibility and empathy for the older customers. Obviously, this welfare-
oriented AcommufAgghrwal, 2004apd. 89pisverix dispnotive from
the traditional business cust dmegr nTwevibat i ons hi
sum up, in the discussed scenario it became prevalent that disruptive innovation
is a business model problem dependent on many facets, not a technology

related issue alone.

Customer resistance in the form of value barriers can be lowered by offering
pre-owned appliances at a reduced price. The implications of buying a used
washing machine were discussed, which some of the focus group participants
found interesting

fivyou can still ask the dealer, if there are second-hand machines that
arendt used that much. haveseddndco deal ers son
hand machines.o
(FP5, FG2)

This scenario is based on used or pre-owned goods being passed on from
someone who does not want them to someone who wants them (Botsman &
Rogers, 2010).1 n t he di scussion with the experts abo
bused app!l it &ec esser vwite ¢he abditp ocréturn the used
appliance was perceived as particularly important for older adults when life
events (move to an aggregation centre) required it (WP2). A highly relevant
aspect, that occurred in an earlier research phase (day care centre). However,
the participantsd c asadappliancesdeypically did nott h at

represent a companyos core busi ness, whi ch rel af
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organization and infrastructures. Scholars from gerontechnology (Peine &
Neven, 2011) r ed terr v eetdu (pte®0) asssogctailwoe of the
environment to provide resources to support the elderly, which leads to

systemic innovation (Murray et al., 2010). Inthisarea, 6 e x change pl atfc

used appliances could be considered. In addition, strong concerns were raised

to offer used products because it would inherently symbolize stigmatization

(6ol do6 nHowdver, dwisg)the second focus group, older adults did not

reject the option to buy a used machine (FP5), which underscores t h a't At he

pictures

i n our mind, o ual., 2048,mptla)lare but-e s é ¢

dated. To sum up, the attempt to offer damiliarpr oduct conceptsd t

in form of dsed appliances6 was a rather controversial

attractive enough for companies; here policymakers might support systemic

innovations (Murray et al., 2010).

Table 42: Participant feedback (scenario 1b)

Participant
Feedback
Scenario 1b

i...things are going well, especially i
have the newest devices, and the computers are just three, four years

old, but still very usable... you could sell them to older people ... from an
ecological point of view, this(MWP$ absol

idgdarguments in favour of it are good, ¢
that | take the old machines and give them to old people. Maybe it is
somet hing for students, you se@ P4l |i ke

fi...,the question is, does it have to b
to have exactly the same model again. If older people change their living

conditions, e. g. if they move to a home for the elderly, there are a lot of

products on the market. These products can be taken back again, just like

car | e@®Ph)ng. 0

ffyou donét have to buy it, but you pay
calculate life expectancy and such things. This is the main business of our

business as insurers. So | can say that it costs around 25 Euros per

month, you don6t have to worry anymore.

is high @BEIityéod

Scenario 2: Collaborative life-styles

This approach is based on people with similar needs or interests coming

together to share and exchange assets such as time, space, skills, and money

(Botsman & Rogers, 2010). It also relates to @ommunities of practice,6which

are fgroups of people who share a common concern, set of problems, or a
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passion about a topic and who deepen their knowledge and expertise by

i nteracting on an ongoi n. 187 Basically, tfoddur r ay et i
communities can be described by approaches of decentralization, self-selected

participation and diversity of participants (Murray et al., 2010). A strategy to

lower the tradition barrier is the use of change agents (Ram & Sheth, 1989). In

a simplified scenario, the moderator presenteda O conci epPgevhee rviame
elderly person offers his or her domestic skills on an 6 exchange pl atf or mé
another elderly person, e.g., explaining the use of a new household appliance

or smart devices like tablets. In many aspects, it relates to concepts o fageing

toget her 6 (,Bpedr-w4peaer, plattoneodMurray et al., 2010, p. 137),

and Oshared pract iwith $hé ovéraxchicgoaim af bringin@ 0 1 3)

people together. The general idea emerged from the primary data findings that

confirmed that some elderly could be regarded as active users of new

technologies (Joyce & Loe, 2010). In this scenario, the experts particularly

valued the positive social aspect. When older adults help other older adults, as

far as their capabilities and skills allow, it seems to facilitate empathy (WP1).

A. . . | dldenpeoplgvath different experiences. Some of them
want to earn a bit of money and additionally help someone else, too.
To be part of the society can become true in such cases.0 ( WP 3)

The ability to manage, organize, and commercialise this type of sharing seems
to be a major challenge; it he fact that family | aundry rem
today rather than a commercial service industry is a significant socio-historical
a n o ma($hghan & Moras, 2006, p. 51). The expert feedback confirmed that
service concepts, which are based on peer-to-peer interaction, should be
broadly available and efficient. Here a trustworthy agent or organization is
required as a coordinating platform: irhey can be employed by the deaconryo
(WP3).The primary data from the workshop are consistent with the findings from
the home interviews with regard to the social influence of technology
acceptance. The findings led to a couple of recommendations regarding new
communication channels. The importance of technical assistance by somebody
trustworthy during operation, maintenance but also before purchase of a new
appliance was clearly stated in the home interviews and confirmed by the
experts. Here an adaption of the conc®igt of Al ea
described as agents who share their experiences in the neighbourhood

community, which could provide a more intensive dialogue. This also suggests
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Otop downd approaches by pol isdMumey ktal, s an
2010) to establish i nfr asodinmthecommungythaa nd 0
are openly accessible. Another consideration has to do with the capabilities of
the elderly, fsome people have more time than others, or have access to a
space, a product or expert i(Bosmah & Rogerss o me o
2010, p. 156). This research showed that older adults have a repository of skills
e.g., in doing the laundry or as one focus group participant (FP1, FG3) put it:
fSome can fill their tanks, others can dPoddo A business case example is the
rather new initiative 6 S p aGowboys - Dai ml er Seni or Experts
company Daimler promotes a learning exchange between young staff members
and retired employees (see also www.daimler.com). Although a few examples
exist, the majority of current business models do not consider the skills of the
elderly persons as assets that could be used to fulfil the needs or wants of
others. As it appears, individual sharing concepts on a peer-to-peer basis,
which provide practical help in daily routines and offer interactions between

different age segments, are seen as attractive at first sight.

Table 43: Participant feedback (scenario 2)

Participant
Feedback A . it is just |ike the youn@We3d) senio
Scenario 2
ifié it is about skills and talents. Ever
able to impart this knowledge more or less. To pass on this knowledge is
something | @®W®R2) i magine. 0
A...lt could be possi bl esertice'inaifeteatb| i sh s
city districts or cities. You could say then: Gosh! Maybe someone could
hel p t(WR8ye. 0
Al would just | ook for solutions in suc
solution because they also include a so
AWell, that is exactly the solution |106v
that it is difficult to build up such a platform in many different regions.. .... ,

g

you do that in Berlin, and offer that for venture capital | am sure you will
et 100.000 Euro. You dondofwPyHhet this fo

In summarizing the approach, scenarios were used as (athfindersd(Steen et
al., 2014) for exploring conceptual directions, not products (see also templates
provided in Appendix 17). However, these sharing approaches have a greater

chance to reach a critical mass when they are seen as p ar t of At he
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accompli shment of what people take 3to

p. 117). To put it briefly, i j u s tar ll @ & easmmedexpert mentioned (WP2).
Assessing whether those initiatives have a realistic chance of creating scalable,
replicable, and sustainable innovations in social change (Christensen et al.,

2009), requires further research into the conditions needed to do so.

4.4.3 Findings and implications of research stage 3

A main contribution of this thesis is that it presented an integrated set of findings
and implications for various stakeholders, particularly the elderly and the
manufacturers of household technologies. The concepts of sharing and
collaboration emerged as alternative concepts addressing the issues of later
life. Therefore, is necessary to address and explain how the approaches of
sharing and collaboration could affect the relationships between the elements of
an innovation process in an organization, including initial considerations for
commercialisation. For heuristic considerations, the key aspects of this research
are aligned to the elements of the Innovation Pentathlon Framework of Goffin
and Mitchell (2010), which represents the innovation processes within one
organization (see figure below).

-Goals

-Communication

-Technology

-Measures

Implementation

-Culture

Market
-Products

-Processes

-Semvices

-Reward and recognition

-Appraisal

Figure 38: The Innovation Pentathlon Framework (Goffin & Mitchell, 2010, p. 27)
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Although the innovation process is described in a simplified way, the framework
enables clearer discussions on the practical implications of adopting disruptive

innovation for each element in an established organization.

(1) Innovation strategy

The literature indicated that there are @olden opportunities for silver innovationé
(Kohlbacher et al., 2014) for offering disruptive innovations to an ageing
customer segment. However, the application of disruptive innovation must be
considered selectively. Elderly individuals wi t h usage patterns
and ask mnevativenessbéseem to be appropriate target customers. Product
and service concepts that ar e 6good enough¢ whigend a
simultaneously enhancing their capabilities to perform domestic practices were
deemedat tracti ve. The same appl i esoortoldert he
adults not using an appliance, which was the dryer in this study. An extended
conceptualization of the phenomenon of disruptive innovation is proposed. It is
argued that these innovations can be understood as an integration in practices-
assentities to accompd ilsrh tahidég oshe n soe ,b ed idsorn
create utility in new ways and might imply a strengthening of links to

compensate for age-related declines.

(2) Ideas

A first critical stage of creativity involves examining the internal and external
environment (Goffin & Mitchell, 2010). fEntrepreneurship is about the discovery

and exploitation of (Shawmef& VYeakbthraananp 20000 r t u n
p. 217), which favours a constructivist approach (Alvarez & Barney, 2010) to
opportunity recognition. In a constructivist perspective, entrepreneurs perceive
opportunities different than others (Alvarez & Barney, 2010) because fithe
information available to an entrepreneur in a constructivist view would be their
interpretation of their environment and resources and their unique interpretation

of what can be accomplished within the &€
(p. 27). A research orientation towards the environment might aid in the
recognition of disruptive innovations for small and emerging customer segments
(Markides, 2006; Yu & Hang, 2010).
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In all of the focus groups and most of the home interviews, there was an
underlyingand s omet i mes subtl e concern about &ébeing
This was made explicit in the second focus group, where participants made
accusations against companies of not considering the needs and desires of

older adults:

FP6: firhey never think about older people.o
FP1: AVell, yes, but the people who construct something are young
and they assume that everybody can do that.o
IP5: fires well, but they also should, they are also getting old, one
day.o
FP1: Bufiremember when you were young. YOUdi dndét think about
the old as well.0
(FG2)

It seems that many innovations are driven by the technology push and are
separated f rom peopl eds r equ.iAs thenlgenature regiedt e e n, 200
showed, the majority of empirical studies suffer from lack of corporate
knowledge and/or failure to integrate the ivoiceof t he customer o ( Gof fi
2012, p. 45). The discrepancy between companies and the older adults requires
new participatory approaches (Joyce & Loe, 2010; Peine & Neven, 2011). The
work of Open Innovation (Chesbrough, 2003) provides an orientation because
fopen innovation describes the process of harnessing the distributed and
coll ected intelligence o0®p 38 Toowacome thisMur r ay et
the author followed a participatory approach. The author (as moderator)
together with the participants, addressed concerns related to envisioning future
or alternative situations and practices. Specifically, the findings from the focus
groups confirmed that presenting new technologies in a narrative manner
facilitates empathy and understanding on both sides. The scenario analysis
based on personas proved t o be hel pful as a oOtriggero
However, this approach is not straightforward because it required more active

participation.

The process and the outcome of this approach also confirmed that the method
of participatory design (Steen, 2010), which included the presentation of various
stimul us materi al Il i ke ficti vecreationge r scenar

(Kohlbacher, 2008; Murray et al., 2010) of ideas that are more contextualized to

ot
s
o

the living realities. Obviously, this appr oach favours t he
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gerontechnol ogi cal belief that wuser invo
(Peine et al.,, 2015, p. 3). However, to Norman and Verganti (2012), the
exploration for innovation must avoid becoming trapped by the dominance of
existing products and usage. Special care must be taken when exploring
disruptive innovation because customers fare immersed in a socio-cultural
context that leads them to interpretations that are in line with what is happening
t o d é&Norinan, 2010, p. 38); the use of scenario techniques could be helpful

as a countermeasure.
Tracing back, history matters

Seemingly, older people do not get the household appliances they require,
because companies fail to acknowledge the opportunities of the emerging older

market segment (Peine et al., 2015). While future practices cannot be analysed,

past and current technological products are widely available through websites,

trade fairs, and magazines (Sackman & Weymann, 1994; Shove & Pantzar,

2005). However, to understand social life and product usage, it is not enough to
understand current living conditions (Nicolini, 2013). For the author, it required a
considerable grasp of the past, how the practice of doing the laundry was done

in the formative period of the participants, and how it evolved to make
projections for the future. Analysing existing mental models (Higgins &
Glasgow, 2012), which are influenced by experiences with technology in the
formative period, revealed something about the future path that should guide

the development of new products. As such, higher acceptance can be achieved

with a product strategy that fits existing mental models and adaptsa n fexi st i
product p | a(Hérsiatt etal., 2011, p. 1). For understanding this dynamic, a
broader anal ysis of the target p Kuizcti ce
2006; Shove et al., 2012).

(3) Prioritization

In line with a constructivist paradigm, the author suggests an outcome-driven
innovation approach (Bettencourt & Ulwick, 2008) and open innovation
(Chesbrough, 2003), which can be achieved by involving multiple stakeholder
perspectives. This prevents what Prahalad and Bettis (1986) regarded as the

6domi nant | ogi,ovdhi cth & s c dmp avaymaraging the f i ni
worl d and a basi s dpt493.c¢urtheo gathering infonmatton wo r |
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only on mainstream customer needs and responding to such needs is

detrimental to disruptive innovations (Christensen & Raynor, 2003; Raynor &

Christensen, 2011). In this line of thought, von Hippel (2005) replied: Al do

to Christensen and others that a manufacturer may well receive mainly requests
for sustaining i nnovat i(pl4s). fDaneels (2004)s
underlined that the lead user technique is the preferred approach to identify
disruptive technologies. The participatory approach of the lead user concept
(von Hippel, 2005) can be extended to ftechnogenarianso (Joyce & Loe, 2010),
who are older users actively and creatively engaged in new technology.
Possible candidates could comprise retired engineers or technology enthusiasts
(Lew et al., 2015) to point out whether prototypical product concepts have been
6over desi gned dorgneK200D). IRis dddousbto see that a new
marketing competence is required to revitalize brand relationships with
customers that the company has not previously served (Danneels, 2004; Lew et
al., 2015). The primary data from the focus groups also gave rise to a new kind
of commercial disruptive approach that is not technology-oriented, like collective
consumption and sharing. To Botsman and Rogers (2010), product service
systems (PSS) are disrupting traditional industries based on models of
individual private ownership. PSS is an integrated combination of products and
services (Baines et al., 2007; Mont, 2001). It embraces a service-oriented
competitive strategy and might help to differentiate from competitors who simply
reduce prices (Baines et al., 2007). Johnson et al. (2008) referred to the high-
end power tool company Hilti as an example of a disruptive innovation that
changed the business model from selling tool use instead of tools themselves.
AThe customer I san psaegy, irather thanoits punechase,nagd so

benefits from a restructuring of the risks, responsibilities, and costs traditionally

associated with owner s hi PhéredreBraanyscerariog t

where the market seems to be ripe for this type of disruptive innovation. As this

study has revealed, this is the case, when t he product has,66hi gh

when the product has a dimited usebbecause of life course changes, or when
high start-up or purchasing costs for products inhibit purchases (Belk, 2014,
Botsmann & Rogers, 2010, Matzler et al., 2015; The Economist, 2013). Selling
a used machine requires different know-how and sales skills from the retailer.

One older woman stated her experience:
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AHe opens the machine for me in the
are all right, because they are the first thingst o get br oken.

(FP2, FG2)

(4) Implementation

Much literature (Christensen & Raynor, 2003; Govindarajan et al., 2011,
Prahalad, 2005; von Hippel, 2005; Yu & Hang, 2010) has elaborated on the
customer-orientation of a company towards its mainstream (current) and

emerging (potential) customers because, ithe exploitation of new opportunities

may require a company to ada&Kphbachetregal.curr e

2014, p. 8). Christensen and Raynor (2003) also suggested setting up an
autonomous organization or a separate unit to develop and commercialise the
product. However, the literature does not support such an extreme perspective
(Kohlbacher et al., 2014; Markides, 2006; Yu & Hang, 2010). New entrants, with
no existing customers, have lower opportunity costs than incumbents (Hang et
al., 2014); however, they lack the resources and the customer loyalty. This has
far-reaching implications for the application of the theory to an ageing segment
because new entrants will have difficulty succeeding. A business model change
is also discussed at length in the literature of disruptive innovation, which is
closely related to discussions about low-income markets, with a consensus that
serving emerging customers requires in both cases a different business model
approach (Chesbrough & Crowther, 2006; Christensen, 1997, 2013;
Christensen & Raynor, 2003; Govindarajan et al., 2011; Prahalad, 2005; Raynor
& Christensen, 2011). The literature on business model innovation in low-
income markets and for disruptive innovation stresses the importance of
revamping organizational cost structures. As has been stated in many
publications (Anthony et al., 2008; Christensen & Raynor, 2003; Christensen et
al., 2009), disruptive innovation is primarily a business model problem. The
inability of established companies to reconfigure organizational structures and
competences toward developing disruptive innovation directly impacts a
companyods a bndiointengifiett aompetaiengHenderson, 2006; Lucas
Jr. & Goh, 2009; Yu & Hang, 2010). The implications of adopting disruptive
technologies successfully are far reaching, as it requires more than developing
and introducing a new product line. In a simplified illustration a business model
can be regarded as an interdependent system basically composed of four
components, as illustrated by Christensen et al. (2009, p. 10).
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Profit formula Processes

Assets and fixed cost Ways of working together to
structure, and the margins address recurrent tasks in a
and velocity required to Ap— consistent way;

cover them training, development,

manufacturing, budgeting,
planning, stc.

The value proposition Resources

A product or service that helps People, technology, products,

customers do more effectively facilities, equipment, brands, and
. 7 Ap—r . .

conveniently, and affordably a job cash that are required to deliver

they have been trying to do this value proposition to the

targeted customers

Figure 39: Elements of a business model (Christensen et al., 2009, p. 10)

While the starting point in the creation of a business model is the value
proposition, it obtained the main attention in this thesis. Over time, the business
model that has emerged determines the sorts of value propositions that the
company is able to deliver. As a consequence, the only value proposition a
company can successfully take to market is one that best fits the existing

resources, processes, and profit formula (Christensen et al., 2009).

Lucas Jr. and Goh (2009, p. 47) established a framework for responding to

disruptive change. The illustration below shows the relationship of dynamic

capabilit i e s and cor e rigidities wi t h a company
disruptive technology. The illustration visualizes the rather high organizational

efforts required. As such, making it a matter of entrepreneurship (Alvarez &

Barney, 2010; Chesbrough, 2010) rather than a designerly approach (Steen et

al., Bulis, & Williams, 2014)
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Increase capacity
to change

/

Dynamic

capabilities

\

Organise and marshal
capabilities for change

Response to |
disruptive
technology

Management |
propensities ‘

\ Reduce capacity to change

[ Core rigidities

} Attack rigidities

Figure 40: Response to disruptive technology (Lucas Jr. & Goh, 2009, p. 47)

Separating the

dual

ity of disruptive out

better understand the implications of market disruption. Market disruption is

facilitated by a transformation of the market segment preferences towards new

product dimensions or characteristics of performance (Schmidt & Druehl, 2008).

The failure of established companies to react is attributed to the combined

effects of organizational constraints and management propensities (Christensen

& Raynor, 2003; Lucas Jr. & Goh, 2009). As it appears, process innovation is

needed to complement disruptive and social innovations to facilitate ageing-in-

place (Howitt et al., 2012).

For an established company, setting up a completely new organization could be

too risky considering the initial (niche) market volume (Chesbrough, 2010;

Markides, 2006). However, the long term relationship with older customers, who

expressed a high brand loyalty in the research,

is a strong asset and

competitive advantage for established companies when compared to new

entrants. The experts in the focus groups underscored that the existing retail

structure and service level of the established companies are important to elderly

customers. A s ol uti on

t o

t he i nn ombidexterity@whidhi | e mm

is the ability of companies to successfully balance exploration and exploitation

(Ramdorai & Herstatt, 2013, p. 10).

In this line of thought, a constructivist

perspective of opportunity recognition (Alvarez & Barney, 2010) favours

collaboration and business alignment with other parties (Kohlbacher et al.,
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2014). Yu and Hang (2010) recommended that idi srupti ve i nnovation
benefit from collaboration between incumbents and start-u p  f i(p. I8 ¢
contrast to Christensen and Raynor (2003), Govindarajan et al. (2011)
underlined that a mainstream and emerging customer orientation can co-exist,
Aiin fact, being mainstresdemednadr emeompagi ltluesd
(Govindarajan et al., 2011, p. 131). A constructivist perspective of opportunity
recognition (Alvarez & Barney, 2010) would favour a strategy of
experimentation within pre-defined affordable losses (Chesbrough, 2010) based
on open innovation and collaboration, which would help to identify emerging
markets. Undertaking active tests to explore emerging markets with new
potential configurations of the elements of a business model would allow a
company to learn ahead of the rest of the market (Chesbrough, 2010;
Osterwalder & Pigneur, 2011). Both activities, to collaborate with start-ups and
with lead users could stimulate new, unexpected dialogues in product
development and prevent to follow the dominant corporate thinking too closely.
This participatory process could be viewed as a st arti ng poi nt t o A j
envisiono (Steen, 20t®i89ge rftuitfuy et lpe ofdwaltse amrdo p
the focal point of attention to develop business maps (Blank, 2013; Osterwalder
& Pigneur, 2011), such as the fbusiness model canvaso (Osterwalder &
Pigneur, 2011). That tool (see also Appendix 17) could stimulate discussions
about the potential configuration of business elements, their relationships, and
the underlying processes. This allows for becoming a source of experiments
that consider alternate configurations of the elements and processes. One
possibility could be that flexible start-ups operate primarily at the front-end or
the commercial side. The established company could operate at the back end
and provide customer service and resources for marketing campaigns and

opportunity exploitation.

To sum up, an innovation strategy based on a constructivist attempt of
opportunity recognition favours an entrepreneurship, which is consistent with
the basic assumptions of a social constructivist paradigm (Alvarez & Barney,
2010). It favours an entrepreneurship based on collaboration with start-ups and
participatory methods like the lead users concept. It also directs the attention to
social practices and the job a consumer has to do and departs from an
excessive competition-based strategic thinking (Kim & Maubergne, 2005) and a
Acompedriitvemod design appr pae3hThié businessa n , 2013,
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model provides a platform to experiment with new concepts related to sharing of

practices and collective consumption.

(5) People and organization:

Companies identifying demographic change as a major and relevant opportunity
have to acknowledge different norms guiding the customer relationship
management. The findings from the expert workshop confirmed that employees
need t o hightempathic eapabilities and customer orientation toward
older peopleo (Kohlbacher et al., 2014, p. 6). However, as one expert (WP4)
mentioned, the high level of personal involvement and empathy required might

be rather demanding:

Al woul dndét do that in real i f e,
thisé We move into a very personal area, in such an important area.
€ but there is no alternative. It is quite easy, if | have to wash
someone, | have to wash someone and if | have to listen to
somebody 6s Ipavedddisten.niiBis is already part of the
solution. ThereWP4H no alter

Christiansen, Gasparin and Varnes (2013) suggested that those involved in
open innovation need both a broad knowledge of the various potential elements
of an open innovation effort and a flexible attitude toward their application. It

also requires empathy as mentioned by one expert:

firhe understanding of older adults for other older adults is naturally a
different one, the sensibility, the perception of the other, as when a

bec

nati\

young woman is doing itéeo

(WP 2)

In summary, the Penthatlon framework (Goffin & Mitchell, 2010) provides a
helpful means of visualizing and assessing aspects of implementing disruptive
innovation management within an established organization. It can be used as a
diagnostic tool. However, the relative importance of the five different elements is
difficult to assess and care must be taken in concluding whether performance in

one area is sufficient.

The author refined the framework (Figure 41 below) that has heuristic value for
commercialising disruptive innovations by established companies. It

summarizes the final research objective (RO3) as discussed in this section:
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RO3: To suggest an entrepreneurial approach serving current mainstream
customers and new (potential) elderly customers embedded in a new

business model framework

To overco me t he 1 nnov aheoreviesl frainework rdeseribes the
process of a dual strategy ( iambi de xy éHowihgy an) exploitBtion
strategy with the existing business target at mainstream customers (MCO) and
experimentation with new disruptive innovation attempts, by aligning the
existing business with external partners. The latter one follows an emerging
customer orientation (ECO). In this thinking, the author adapts the approach of
Markides (2006), i e dlisted companies should aim to create, sustain and
nurture a network of feeder firms - of young, entrepreneurial firms busy
col oni zi ng (m23WwThis coalth e seen as an initial step to penetrate
the market with @ood enoughd services from the bottom upwards, which

eventually threatens established competitors (Christensen & Raynor, 2003).
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ENVIRONMENTAL SCANNING
for consumer markets and emerging technologies!

CONSTRUCTIVIST APPROACH?

User typology®

PERSONA®
Identify Fomal
. . emale
»disruptive single? Discrimination

susceptibility«?®
or market
readiness*

MCO or ECO*?

Female
single™®

Couple®

[00W]
uoijeaouur Sulureisng

[uoi3eaouul ﬁummlsns]

AD3ILVHLS NO

Disruptive innovation
[ECO]

EXPERIMENTATION STRATEGY*
Develop maps of business models in cooperation

Lead user®

with start-ups and lead users in an iterative way.
Consider use of »Business Model Canvas«¢

by Osterwalder and Pigneur 2011 1. Inferior on the attribute that mainstream customers value
. - 2. Offer new value proposition to attract new customers
3. Sold at lower price

4, The market penetration goes from niche to mainstream

CRITERIA CHECK

Source: Govindarajan and Kopalle 2006.
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Figure 41: Business model framework of dual strategy (based on Goffin & Mitchell, 2010)
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4.5 Final conceptual research framework

The research has extended the model by Shih and Venkatesh (2004), which
was derived from a quantitative study about usage of personal computers.
Thus, adaptations and extensions were required in relation to household
technology and the specific situations of older users. This resulted in a synthetic
framework that melds and extends distinct conceptual elements from separate
theories. The synthetic framework consists of three key components:
dimensions/determinants, user profile, and outcomes. A further component
illustrates areas for a possible application of the disruptive innovation strategy.
In the following, the main extensions and adaptations to the original

conceptualization of Shih and Venkatesh (2004) are highlighted.

45.1 Dimensions and determinants

The initial research model was created as an extension of the Use Diffusion
model developed by Shih and Venkatesh (2004). It offered a preliminary list of
coding categories, which was used as a starting point for further refinement.
The author chose a deductive-inductive approach to analyse the text data. The
transcripts from the home interviews, expert interviews, and focus groups were
intended to validate and refine the concepts from the literature review and the
preliminary initial model. According to Kuckartz (2012), in qualitative content
analysis it is possible to start with deductive categories followed by a further
refinement and a creation of subcategories (see also Figure 27, p. 123). Thus,
directed content analysis is the most appropriate choice, as the research study
starts with existing pre-defined categories from the initial research model (Hsieh
& Shannon, 2005), where Athe researcher I nt
and ideas, t hat have been -Smithietdk @008,
p. 173). In this way, existing research benefits from further descriptions by
adding, refining, extending, and enriching the initial research framework (Hysieh
& Shannon, 2005). In addition, the approach offers supporting and non-

supporting evidence of a theory by predefining categories and codes (Hsieh &

Shannon, 2005) . Furthermore, At he mai

errogates

n

advance

n stren

content analysis is that existing theory <can

& Shannon, 2005, p.1283). The initial coding scheme consists of four
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4 ANALYSIS AND DISCUSSION

dimensions (themes) that may affect the patterns of use Shih and Venkatesh
(2004) described:

1. The household social context in which the elderly person operates

2. The technological dimension, which is based on the characteristics
associated with the technology

3. The personal dimension, e.g., use innovativeness

4. External dimensions, e.g., external communication and media

exposure

The research confirmed all of the four dimensions (household social context,
technological dimension, personal dimension and external dimension) that were
established in the original model by Shih and Venkatesh (2004). During this
deductive process, the author immersed himself in the data and allowed new
themes and subthemes to emerge inductively from the data (Kuckartz, 2012). In
addition, each of these dimensions consists of pre-defined subcategories
(determinants) affecting usage patterns. In a first step, by reviewing and
analysing the literature (see Chapter 2), new determinants were added to the
existing ones. Life course events and technical self-efficacy were identified from
the literature review as important determinants explaining age-related
differences in technology use. Those specific determinants were added in the
initial model to the personal dimension of the original model and have been
validated in the research. In a further step, determinants from the original model
were adapted (e.g., complementing prior experience with habits). The
determinants that were not confirmed in the research were deleted (e.g.,
external technological access). In a further step, during the course of deductive-
inductive text analysis, new determinants (e.g., price value) emerged inductively
from the data and were added to the refined model. As discussed earlier, the
determinant 60 maidne and compensati oopdnderged inductively
from the research. Itisdefnedas a ki nd of oIl i f e(Fremadn age mm
& Baltes, 2002), which helps to explain why differences in technology use
occur. According to Freund (2008): fi s e | e optimisation, and compensation
can be seen as key concepts forp.9)nAher st a
additional important determinant, which emerged inductively from the research,
is the &ocio-technical arrangementd of products, which was added to the

dimension household social context. This determinant relates to the context-of-
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use that may impede or support the use of household technology (Rogers &

Fisk, 2010). The home interviews and focus group discussions revealed a

surprisingly common usage barrier: The dominant wish for all of the participants

is to save energy costs expressed in statements likefil never wash small |«
a n dve \Wash too often.0For the participants, washing small loads economically

was the most worrying issue with regard to washing machine technology.

Consequently, the author added price value to the technological dimension and

adoptedt he definition provided by Venkatesh et &
val (pd@l)as consumer 6s -off bepvedn the peeeivedrbandfies

of the applications and the monetary cost for using them. Based on the

research findings, further external determinants were added that affect usage

patterns. In particular, environmental influences (like the weather) needed to be

considered. For many patrticipants, good weather meant drying clothes in the

fresh air and not wasting energy costs. In addition, following norms and

conventions of how to do the laundry (e.g., to use low wash temperatures, not

to wash half loads) affects use patterns. Upbringing and experience with
housework during the participantsd formative
their attitudes. In some cases, beliefs ingrained over 50 years ago, endure

today. The long-term relationship with a brand may also impede or support use

patterns. Previous studies (Mathur et al., 2005) have suggested that life events

in later life lead to changes in brand preferences. However, this research

showed t hat ARpeopl e someti mes form a very
(Aggarwal, 2004, p. 87) and an emotional relationship to the washing machine

that is usually associated with very close friends or family members (Aggarwal,

2004). This may explain why some older consumers are resistant to adopt a

mewo(unfamiliar) brand.

While Shih and Venkatesh (2004) Adid not find maj
bet ween t he 69 thizs uepesroh founm .essential differences among
older consumers in terms of technology use and interest in innovations. A

possible explanation that some older consumers are more resistant to an

innovation 1is that it i's fAnot compati bl e wit
habitso (Ram & 7)ahdethahit, maylds®@i@ the qorrent routines.

This thesis posits that i nnsbinctavd, fesponser e si St anc e
of consumerso (Ram & Sheth, 1989, p.11). It s

& Fisk, 2010; Shove et al.,, 2012) which suggest that the interplay of older
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adultsdéd skills and capabilities, the te
performed need to be considered by managers and designers, rather than the

technology in isolation.

The table below was taken from MAXQDA( 6 Ceéviche r i X Bowser 6) an
an illustration of the codings carried out in the documents (e.g., interview
transcripts, field notes) of different research stages (e.g., home visits). From the
illustration, it is possible to identify in which research stage which dimensions

and determinants occur. The confirmation of a pre-defined determinant (from

the initial model) or the emergence of a new determinant in a specific research
stage is il ustr dnaldtionbthe dalative brparteanceGoh @t . 6
determinant (frequency of codings per research stage) is indicated by an

enl arged 0 b.d.,updce kalue in &bhomé visits). Determinants (e.g.,

external technology access) that were only mentioned in one research stage

and had a low relative importance were deleted.
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4 ANALYSIS AND DISCUSSION

Table 44: Output MAXQDA (development of codings through different research stages)

| Home visits | interviews © Care Center

Codesystem
=1 (&) UD Pattern [ User typology
= (Ca External dimension (confrmed)
# (Ca External communication (confirmed)
(Za Family exposure to target media (ntegrated in ext.comm.)
[+ (g Shared conventions (new) . . .
# (Za Brand relationship (new) .
[+ (Ca Environmental influences (new)
(Ca External technology access (deleted)
= Ca Technological dmension (confirmed)
[+ (Ca Technological sophistication (confirmed)
+ (Ca Complementary and competing activites (adapted)
# (Ca Price value (new)
=l (" Personal dmension (confirmed)
(=" Frustration with technology (confirmed)
(£ Use innovativeness (confirmed) . .
(Z' Technical self-efficacy (new)
@ Life course (new)
&' SOC (new)
““a Household sodal context (confirmed)
[+ (Za Household communication (confirmed)
[+ (Zg Prior expenence and habits (adapted)
# (Ca Sodo-technical arrangements (new)
(Za Competition for limited resources (deleted)

[+ [+ [+ [+

0
)

' Focus

* & = & & & & W & = & = = =
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4 ANALYSIS AND DISCUSSION

To illustrate the outcome in a concise format, the following adapted figure will
be incorporated into the final conceptual framework. The white boxes indicate
new categories that were not considered in the original model by Shih and
Venkatesh (2004).

Dimensions Determinants

Household communication

Household social
context Socio-technical arrangements

Prior experience and habits

Technological sophistication
Technological
dimension Price value
Complementary and competing activities
Use innovativeness
Personal Frustration with technology
dimension 500
Life course
Technical self-efficacy
External communication
External Shared conventions
dimension
Brand relationship
Environmental influences

Figure 42: Dimensions and determinants used in conceptual framework
(new to original UD theory are indicated by white box)

4.5.2 User profile

Market segmentation and targeting are the foundation of market strategy
(Rogers, 2003; Slater & Mohr, 2006). Having no specific user in mind leads

designers and managers to fifeature creep

possi ble use scenari os ar daevdlopikgemarketingt o
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strategies, marketers should consider segmentation criteria which help form
segments that respond differently to
p.292). The limitations of age as a meaningful predictor of usage and
consumption behaviour have clearly been acknowledged in literature (Amatulli
et al.,, 2015; Chen & Chan, 2011; Kohlbacher & Cheron, 2012; Mathur et al.,
2005; Moschis et al ., 1997) because
older people who exhibit a great deal of variability with respect to the way they
look, think,and act o ( Mosc hi s Slater anad Mohr (20069 @Ked

m

A

P .

arketin

t he ol d

284) .

Roger so6 segihenmatioewi t h Chri stensends different st

research links the user segmentation created by Shih and Venkatesh (2004)
with different strategy types. User typology plays a key role in the original UD
model (Shih & Venkatesh, 2004) because it is assumed that different user types
have different inclinations for future product acquisition. In so far, it is helpful as
a strategic tool for product and innovation management to overcome innovation
resistance (Ram & Sheth, 1989). Whi | e Shi h and Venkat
maj or demographic diff er @9y thisredeach fomne
significant differences in technology use among older consumers. Therefore,
the original user typology developed by Shih and Venkatesh (2004) has been
adapted. This thesis strongly proposes to synthesize and to enrich the original
use typology by Shih and Venkatesh (2004) with a life stage description (see
persona profiles in Appendix 7) of older adults. That synthesis led to a new and
unique segmentation approach that facilitated the identification of the main
target segment for disruptive innovations. As the primary data indicate, the
experiences of the user in the formative period affect the use innovativeness
that influences variety of use. In addition, the determinant life course has a
major influence on rate of use. As consequence, users with low use
innovativeness in combination with low rate of use, due to certain life events

e.g., death of a spouse, seem to be the most receptive target group for

es

n

di sruptive innovations. As it appear s,

are the ideal segment for the application of disruptive innovations. Their use
innovativeness is low, which affects variety of use. | n contr ast,

prefer sustaining to disruptive innovations. They have a high use innovativeness
that shows commonalities with technogenarians (Joyce & Loe, 2010) and
innosumers (Peine et al., 2014). Both terms describe segments of older adults

with a high use innovativeness that are proactively using technology. The latter
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4 ANALYSIS AND DISCUSSION

one specifies older adults as co-creators of configurational technologies (e.g., in
setting up a smart home). Al t hough, the age profile of
not dramatically different from other users, insights about usage patterns in
combination with life-style aspects indicate how different they are regarding the
perception of new technologies. This research suggests that usage patterns are
dynamic because fAmany | ife events are m
expected to result in changesi n consumer behaviour due t
to enact new roles defined by thesle eve
other words, instead of defining the target group in demographic terms (age,
gender, living status, etc.) or in product usage terms (e g., rate of use, variety of
use) a combination of both aspects demonstrates the diversity and the

variability of this consumer segment.

For this research, segmenting the ageing consumer market based on a
combination of usage patterns and personas has a two-fold goal. First, since
most managers and designers are probably much younger than the target
group, it facilitates empathy and provides an orientation about the capabilities
and willingness of potential older users to adopt certain products. Consequently,
imagining a specific user would help to prevent overloading of unnecessary
functions (Markides, 2006). In this way, it helps managers and designers to
identify and avoid product overengineering (Kim & Mauborgne, 2005; Markides,
2006) and potentially useless features for certain types of elderly users.
Second, if useless specifications are identified and omitted, then household
appliances become simpler and more affordable, which opens the way for
disruptive innovations (Markides, 2006). This new persona typology (see table
below) takes a central position in the synthetic framework. The detailed
description of older adultsé personal ch
(variety of use and rate of use) build a basis to define personas. By combining
the two useful concepts, it was possible to create a novel market segmentation

approach that respects the market diversity of the elderly segment.
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4 ANALYSIS AND DISCUSSION

Table 45: New personatypology (adapted from Shih & Venkatesh, 2004)

Criginal typology New persona typology

(Shih & Venkatesh, 2004, p.60) (new typology based on research findings)

Typology Persona
-E‘ ntensi Non-specialized =
s | B ntensive use k= ‘Lead user’ Single
& E use § = J
S S
g g
g © | Specialized use Limited use § g Couple Downshifter
high low high low

Rate of use Rate of use

The key lessons and insights that were outlined from the descriptions of

personas (see Appendix 7) and the different usage patterns can be used to

guide product managers and designers through new product developments.

From this new segmentation typology, it is possible to identify the specific

segment to which disruptive innovation could be addressed in order to lower

usage and value barriers.Par t i cul ar | vy, el derly (female) si

patterns (see blue box in the table above), usually approac hi ng the &éFourth
Age, 06 are seen as an appropriate segment for
donodt need t hasumerabehawoarrcandbe acknowledged as the

voluntary simplicity of life (Shankar et al., 2006) or interpreted as a means of

self-care (Foucault, 1988; Grebe, 2013). The author has termed this dess is

moredconsumer segmentasé6 downs hi fter . 0

The new segmentation approach suggests different levels of interest in
innovation adoption among older adults. Thus, it represents the foundation for
matching the selected target market segment with the most efficient market
strategy, which is either sustaining or disruptive innovation. In other words, in
order to lower innovation barriers, new products for older adults must be
Aimatlkd strategically with different appeal s
Venkatesh, 2004, p. 70). On a more abstract level, this research suggests that
consumer insights about the life stage in combination with usage patterns are

better predictors of innovation adoption than segmentation approaches based
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4 ANALYSIS AND DISCUSSION

on (chronological) age (Venkatesh et al., 2003) or adopter profiles (Rogers,
2003). Therefore, this thesis strongly recommends using the new segmentation
approach as a guideline for product development.

4.5.3 Outcome

The synthetic model (Figure 44) differs from the original work of Shih and
Venkatesh (2004) because the author introduced a completely new relationship
associated with the outcome of technology use. In general, technology use is

not the goal of an activity, but the means (Bagozzi, 2007). As mentioned earlier,

Shih and Venkatesh (2004) applied the model to the use of personal computers.

The authors suggested that the outcome of technology use is the fsatisfaction

with technology and perceived impact o f t ec hand anaigynd er e st i n
(futuri sti c)p.6B)eThd olderd aduifs ir thi® research vehemently
underlined the desire to be able to do the laundry themselves which confirmed

that practices create consumer demands (Warde, 2005). This research defines

the outcome from a practice perspective and uses t he dsucces:
accomplishment of domestic practicesodo by
goal of household technology use. However, the three-element framework
(materials, competences, meanings) of Shove et al. (2012) is not yet
established as an applied set of tools in consumer research (Spotswood et al.,

2015). This approach is in line with Christensen et al. (2009) who declared that

the job a customer has to accomplish should be the core interest of marketing
analysis. In doingso,t he ©6successf ul accompl i sihment
illustrated in the synthetic model by the three-element framework. It is used in

an adapted f or mcags 66irnd perr agadnmtiriendgtiontoh e

the elements of a practice (see figure below).
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4 ANALYSIS AND DISCUSSION

Three-element framework (Shove et al, 2012, p.14) |::> Three-element framework usad in thesis

Materials

(e .g. things,
technologies)

Images

Meanings Competences

(e.g. symbolic (e.g. skill,
meanings, know-how)
ideas)

Figure 43: The three-element framework used in this thesis

The author adapted the three-element framework from Shove et al. (2012),

which deconstructs the target practice in different elements. The author prefers

to use t lolgectstoeskillsysandodmagesd because they

expressions in innovation management and used in previous studies
(Chipchase & Steinhardt, 2013; Norman, 2013). The skills and capabilities of
older adults take a centre position in the framework because it hi ngs

useo ( Reckwi249 are enfadgered when the older adult is not
capable anymore to accomplish easy operations. It considers the physical
burden or the embodiment of consumers (Lai et al., 2008). Seen in this way,
innovative products or services are not simply solutions to existing consumer
6desiresdo (e. decausenheyd and the palaetiseis gf which they
are a part, have transformative potential in the life of older adults (Shove, 2003).
The research posits that domestic practices are a pre-requisite to support
independent living. As such, a major implication of the a u t h threesefement
framework is the importance of explicitly considering objects (products,
technologies, or services) to facilitate social domestic practices (skills) to
support independent living (image). This is symbolized in the synthetic model
(Figure44)by an enl ar g eByviawingrtdrgnea nwe ghstiact level,

the O s u c c e aceofmplishment of domestic practices 0 (illustrated by

ar

and

interrelated cogs)is t he mai n ¢ g @fahbudehotdrtechoalogycuseme

Therefore, Figure 44 directs the attention of innovation management to the

three-element framework.
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4 ANALYSIS AND DISCUSSION

4.5.4 Potential application of disruptive innovation

The final conceptual model has considerable heuristic value as it helps to clarify
the extent to which disruptive innovation could be applied to the segment of
elderly consumers, which has been proposed by a variety of scholars (Herstatt
et al.,, 2011; Kohlbacher & Herstatt, 2011; Kohlbacher et al., 2014; Yu and
Hang, 2010). The main critique by various scholars relates to the lack of
consumer orientation (Daneels, 2004; Selhofer et al., 2012; Yu & Hang, 2010)
and a lack of understanding of how to anticipate disruptive innovation (Adner,
2002; Paap & Katz, 2004), which includes R & D challenges (Yu & Hang, 2010).
The synthetic framework incorporates the identification of different user patterns
in order to provide more accurate user representations in the form of fictive
personas. From here, the development of new products and commercial
activities can be derived that are much more user specific as opposed to
general marketing approaches. At a more abstract level, it helps to guide
managers to define specific types of innovation approaches, either sustaining or

disruptive innovations.

Downshifters

As itappears, AA hi ghly discontinuous innovati ol

change for the consumerandi s | i kely to encounter
Sheth, 1989, p. 7). As such, the author explored under which conditions
disruptive innovation could be a more effective conceptual guideline for
innovation management to address the capabilities and needs of elderly
consumers, as opposed to a technology-push strategy (Kohlbacher & Cheron,
2012; Kohlbacher & Hang, 2011; Kohlbacher & Herstatt, 2011). Older
consumersé6é resistance to innovations
overcomes usage barriers (Claudy et al., 2015; Heidenreich & Spieth, 2013;

Ram & Sheth, 1989). Therefore, it is necessary to thoroughly analyse older

hi ¢

may

adul t so usage patterns, S0 t hat i nnova

compatible with current habits and routines (Heidenreich & Spieth, 2013; Ram &
Sheth, 1989; Rogers, 2003). This research confirms that innovation acceptance

has a greater chance when the product is perceived as consistent with existing

usage patterns, which relates to ARthgger so

research shows some older adults can be characterized for their limited use
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patterns and their voluntary dess is more6consumer behaviour. This research
confirmed previous studies that consumers tend to have a general preference

for status quo solutions (Claudy et al., 2015). By using the washing machine
repeatedly over a long period of time (sometimes even 20 years), some older
consumers formed strong attitudes and habits toward existing products and
processes. The research suggests that unfamiliar additional functional
complexity causes deardof making mistakes in operating the product (see also

4.1.6). This might contribute to the resistance to change. For instance, the focus

groups discussions underlined the findings of Bagozzi and Lee (1999) that

some innovations are perceived more as a threat than an opportunity. As the
research has shown, those older adults want to remain independent, but they

were very sceptical about multifunctional, smart technologies, and product
functions being forced on them. This negative perception has led to the decision

of the participants not to adopt them. In this context, the theory of disruptive
innovation, which suggests simpler, more convenient and affordable products,

seems to be an appropriate approach to address the capabilities and needs for

this consumer segment. By focussing on this specific segment, which the author

termed d@ownshifter,6 it is possible to identify two directions for innovation
management. In first direction, the company follows a traditional @xchange
relationshipé (Aggarwal, 2004) by offering simpler, more affordable appliances

that are compatible with current usage behaviour. The older adults expressed a

need for advanced, simpler, more affordable appliances that have a damiliaré
character to them. However, as the research has shown, different types of
innovation barriers require different strategies to overcome innovation
resistance. Technology is not the only key enabling strategy for accomplishing
domestic tasks, thus ageing-in-place. Support, in form of peer-to-peer support,
where fipeople give benefits to others to demo
attend to their n e gdd8)oalso( egrged aswvaa degisive2 0 0 4 ,
strategy from the research. As mentioned earlier, product service systems

(PSS) provide an integrated combination of products and services (Baines et

al., 2007; Beuren et al., 2013; Mont, 2001). New service concepts that depart

from the ownership of appliances could be considered to overcome the value

and risk barrier of an innovation (Ram & Sheth, 1989). They have the potential

t hat ol der consumers figet added value throug
hi gher gual i tyo T(OMornetd,u c20 001f,e aps.'cdugmintad anxi ety
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build up trust in new technologies. As in previous studies (Coughlin et al., 2007,
Ehrenhard et al., 2014; Kruse et al., 2012; Wolfe & Synder, 2003), this research
has also shown that communication and training is crucial for the technology
adoption of older adults. To overcome the 6 f un c t i banriarl(ed g., fear otk
making operating mistakes), this research suggests implementing change
agents (Ram & Sheth, 1989). As an example, experts (EP3 and EP5)
recommended peer-to-peer concepts, where younger older adults assist and

consult other older people.

Alf you could find somebody out of thi
function as door openers or bridge builders to bring these technical
possibilities closer to older senior generations. That i s t he mai n i
(EP 5)
Those mentors could be door openers and act as mediators of new
technologies because their life stage places them in a similar phase of life,
which could prove to be more effective than if the assistance was provided by a
much younger colleague. Thus, the strategic integration of personalised
services can become a competitive advantage (Beuren et al., 2013). The
research underlined that those services could lend support to strengthening the
links of a practice and provide a means for social integration. As the expert
workshop showed, very distinct forms of management behaviour (e.g.,
empathy) are embedded in those @ommunal relationshipsé(Aggarwal, 2004), as
compared to a more traditional ( 6 e x ¢ hralatignehd between producers and
customers. Both types of relationship might be intertwined within a value
proposition of a market offer (Aggarwal, 2004). To make it more clear, the
author uses the distinctions of @&xchange relationshipsd and @ommunal
relationshipdin the conceptual framework (Figure 44) to underscore that these
different types of market strategies are guided by different dorms of behaviourd

(Aggarwal, 2004). Thus, requiring different marketing skills.

On a broader scale, itis necessaryt o consi der which other
enabl e, constrain, a n dp. 430) with dding theelaundfyNi c o |
Looking at the broader ef f ect s of a target practice
2013, p. 231) doing the laundry can be linked to dressing, which is closely

i mplicated in the expression of Identity
the interface between the body anm78) ts s
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and embody a fundamental component of personality incorporating images of
cleanliness (Kaufmann, 1998), freshness, and youth. Although fashion is
usually associated with a younger life-style, icl ot hi ng can be

used str

to hide the stigma of t he ageipnd8g9).htodyo

appears, that using fashion to appear younger (Twigg, 2014) is a trend
observed in the ageing segment to counter ageism. In a nutshell: for innovation
management, the conceptual model suggests that innovation and product
managers have to consider the entire complex of elements (including objects,
skills, and images) of which practices are made (Shove, 2003; Shove et al.,
2007) and the |link to other rel ated
considering technology use in isolation (Nicolini, 2013).

As this research has confirmed, various barriers (e. g., usage barriers, value
barriers, risk barriers, tradition barriers, and image barriers) cause resistance to
innovation (Laukkanen et al., 2007; Ram & Sheth, 1989) among older
consumers. At a more strategic level, this research posits that different strategy
types (service-oriented, technology-oriented, or a combination of both) need to

be considered to address and overcome different types of barriers among older

(Day

practice:

consumers. In this context, mor e 6familiar, 06 hi ghly

(6exchange relationshipsod) a n d comnaunal
relationshipsg have potenti al i mplications
b e don e ageing-iniplace. The final conceptual model summarizes and
incorporates the key elements from separate theories mentioned above. The
gualitative research findings were used to gain understanding and to provide
directional insights about ageing-in-place. As such, the model provides heuristic
value in various ways. At a more conceptual, strategic level, the successful
product and service development for the ageing consumer segment could be
used by companies as a G&pringboardd to enter larger consumer segments
(Moore, 2002).
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4 ANALYSIS AND DISCUSSION

Figure 44: Final conceptual research model (based on Shih & Venkatesh, 2004 and Shove et al., 2012)
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