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paper is to describe the current situation in Europe with information on service provision,
before signposting some possible new ways to develop sustainable business models that
support care models. The paper uses a case study approach to examine the issues in the
introduction of such business models, from a perspective of the translation of research
proof of concepts into business services and from the perspective of developing innovations
from research that address unmet or poorly considered needs of user. The paper shows how
several innovative European projects are anticipating the need for service change and are
designing their research outcomes to match the needs of service commissioners more fully.
The conclusion discusses several different approaches before drawing together strands of
the work and providing tentative recommendations on the way forward to develop new
inclusive technology-enhanced services in health and social care.
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INTRODUCTION

As the effects of demographic ageing impact on the health
and welfare service organisations across the world,
healthcare service providers are under pressure to offer
higher volumes and quality of service, often while budgets
are reduced. Information and Communications Technology
(ICT) offers the potential for innovative technology
enriched services to meet demands arising from
demographic ageing. Emerging health and care models
therefore can help people to age in place, supported by
informal carers and family within the context of their local
community. Technology innovation is multifaceted
impacting on device development and capacity and
communication networks. Application within healthcare is
not only feasible but also a more affordable and therefore
viable option. These pervasive healthcare innovations may
focus on the individual or may also be composed of a

combination of technologies set in the context of new
service models, perhaps developed by partnerships of
companies. Health and social care organisations are
responding to the drivers for change, but often have
difficulties in evolving services or commissioning new
services that utilise pervasive healthcare. Innovation, by
definition, is new, often radically impacting on products,
processes and services. Importantly the scalability of the
innovation or the partnership supporting the innovation in
the market is also often unknown.
Health and Welfare Organisations (HWO) and associated
health and social care service providers have historically
exploited ICT to support elderly people at home. Europe is
experiencing the emergence of innovative and dynamic
service models that utilise ICT to support the aging in place
of the older person in community settings. Community care
services are expanding, while consolidation of the social
model of disability and a greater understanding of the bio-

46
psychosocial model is evolving. An increasing awareness of
the relevance of the International Classification of
Functioning Disability and Health (WHO, 2001) and a
growing recognition of user empowerment is evident within
society.
The pace of change is gaining momentum and services
traditionally provided within the acute and tertiary sectors
are now feasible in the community. In parallel, nontraditional organisational partnerships are emerging which
facilitate community service provision in a format that
challenges previously established norms. Often a mixed
economy of service input is utilised to support disabled and
elderly people at home; for example ICT, care packages and
environmental adaptation. Service providers and service
users are interested in understanding how ICT integrated
into social care can move towards sustainable, viable
mainstreamed services beyond pilot projects.
Some 30% of the European population will be aged over
60 by 2020, with, for example in Ireland, approximately
100,000 more older people living alone on the island of
Ireland than recorded in 2004. Europe, like Ireland will
experience increased dependency ratios in the future. While
the population in Ireland is relatively young, birth rates are
declining, from around 21.5% per 1000 of population in the
period 1950-1980 to around 14.8% in 2005 (EEPC, 2003).
Old-age dependency ratios in both the UK and Ireland are
projected to increase dramatically (ICSO, 2007). The oldage dependency ratio is projected to double from an average
of 18.5 in 2000 to 40 in 2050, meaning a change from
around 4 to 2 persons of working age for every ageing
person. While the provision of healthcare in the UK and
Ireland is based on different structures the direct implication
of higher dependency ratios in each country and more
widely in Europe is that the government must maximise its
efficiency in terms of expenditure, if taxes are to remain at a
reasonable level.
This demographical change will pose increased problems
for health and social care systems. For ageing people, this
issue may be exacerbated as they may reside in remote rural
areas some distance from larger city-based specialist health
services. The challenge is to change the type of care
provision for increasing numbers of ageing people in both
rural and urban areas allowing health services to free
hospital beds more quickly, resulting in decreased overall
costs to health and social service providers.
Evidence suggests that older people wish to remain living
in their own homes, and that institutional care is costly
(WHO, 2006). However it has proven difficult to quantify
the economic benefits (Kornowski, 1995) or not (Hughes,
1997), of home based care versus hospital care or indeed the
functional advantage gained by the individual (Ennis, 2003).
A recent literature review and meta-analysis by Beswick
(2008) has stated that complex community based
interventions are associated with a reduction in nursing
home admissions, reduced hospital admissions and a
reduction in the occurrence of falls. Beswick also found that
improved physical function was associated with complex
interventions. Whilst this work doesn’t focus on technology
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per se it is relevant and contributes to the evidence base
supporting evolving service provision.
Delivering services to individuals in their own home can
enable people to maintain their independence. It is where
successful service delivery is more likely to be most costeffective but it also brings new challenges. Helping those
with chronic diseases, for example, COPD, Diabetes and
Alzheimer’s to live independently at home will require the
increased and sustained application of ICT. The following
section discusses current service provision and articulates
the need for the service model to evolve.
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REFLECTIONS ON SERVICE PROVISION

Technology enriched health care can be considered as a
complex intervention by the very nature of the multitude
and variety of the components within the services. The
emerging applications are diverse as evidenced by the wide
range of solutions available. Ambiguity exists around how
academics, service providers and service users categorise or
classify the integration and use of technology within
healthcare. Sometimes a descriptor of the created
environment is used; for example, a 'Smart Home', though
this is not a homogenous term and on comparison the
technologies within studies may vary quite dramatically.
Heterogeneity can include the target population of
citizens, the technologies integrated as an intervention and
also the context of use. For example, one scenario may
investigate the use of smart alarms with older people who
have a diagnosis of dementia and are living alone (Doughty
and Burton, 2003), whilst a second might consider the use
of the ‘ubiquitous home’ to support adults with dementia in
a supported housing scheme (Morris, 2003). In some
instances a service descriptor is applied; for example
'telecare' or ‘telehealthcare’ to support a particular
population of disabled people.
The Medical Research Council (UK) (MRC, 2000) states
that complex interventions “whether therapeutic or
preventative, comprise a number of separate elements which
seem essential to the proper functioning of the intervention
although the ‘active ingredient’ of the interventions that is
effective is difficult to specify”.
In parallel to the complexity of the intervention,
concurrent systems complexity may be present. Johnson
(2001) proposed the following principle that although there
are different types of complex systems generally: ‘simple
agents following simple rules generate amazingly complex
structures. In most service scenarios intrinsic organisational
complexity is integral to the design, development and
implementation of services’. Both aspects of complexity
need to be understood to develop and replicate meaningful
business models.

3. OPPORTUNITIES FOR CHANGE
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Aside from the strong arguments for change provided by the
effects of demographic ageing on Europe, there are a
number of other important drivers for change. One of these
is the move toward viable and open innovation models,
which is in line with European and US emerging business
innovation best practice (Chesbrough, 2003). Embedding
innovation in healthcare provision can help to drive
modernisation of the health and welfare organisations in
Europe, and provide best practice exemplars to build
confidence within healthcare staff teams (Galbraith et al,
2008). It is now widely known that champions of open
innovation in the US such as IBM and Procter and Gamble
helped to catapult growing worldwide interest in this
apparently new paradigm. Many different kinds of
initiatives fall under the rubric of open innovation including
the open source phenonomen in the software sector. Further,
empirical studies have demonstrated the benefits of
introducing users into the innovation process (von Hippel,
1986) resulting in instructive lead user methods and
innovation toolkits (von Hippel, 2002). However, for all of
these successes there still remain many gaps in our
understanding of this area. For example, the IBM and
Proctor and Gamble successes occurred in US markets
where consumer power and market competitiveness is high;
this certainly forces companies to be as creative as possible,
including finding new ways through open innovation
(Chesbrough, 2003). How can this success be replicated in
less developed markets? Or, indeed, how can it be replicated
in the current climate of weak EU high-tech performance,
innovation and co-operation (European Commission, 2007)?
Also, how can the promising user innovation benefits that
were largely carried out in sectors such as customised
goods, leisure and electronics transgress to other high-tech
sectors, such as healthcare? And, how appropriate is the
lead user method and user-driven innovation toolkits, for the
area of healthcare?
It is widely reported that successful innovation is about
the effective management of the flows of knowledge and
activity across complex networks (Lesser et al., 2000).
Indeed, the breadth and complexity of the next generation of
healthcare services being envisaged in terms of the
stakeholders, technologies, objectives and disciplines
involved, increases heterogeneity. It also raises challenges
for interdisciplinary working and the translation of research
to policy and practice. Maximising the potential of nextgeneration healthcare requires the involvement of a wider
constituency of disciplinary experts, including social
scientists, management (in addition to product design,
healthcare and computing) (Pagilari, 2007). Empirical
research has shown that the health sector has been
particularly prone to product development problems
including unanticipated technical, human or organizational
issues (Southon et al, 1999). Moreover, design flaws that
affect the ease of use and reliability of systems and may
even be dangerous, creating ill-feeling and reducing
clinicians’ willingness to use emerging systems, software,
and hardware in practice (Dumay and Freriks, 2004). Even
seemingly minor problems with usability or conceptual fit
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can destabilize the implementation of otherwise highly
engineered and valid technologies (Pagliari, 2007). It is
argued that to treat these problems requires open, validated
user-centered methodologies and truly interdisciplinary
collaboration from the beginning of the innovation process
and right through to successful implementation.

4. CASE STUDY: MH@A

The MyHealth@Age (MH@A) project focuses on the
development of new and improved products and services
based on the requirements of older people and their circle of
family and friends, informal carers and professional carers.
The aim of MH@A is to offer the ageing population in the
urban and rural areas of Northern Europe improved health,
safety and well being through the use of new services and
new mobile ICT products. This is important since the
number of elderly people is increasing rapidly, especially in
the peripheral regions. Since the HWOs have limited
financial resources, it is not possible to provide good quality
healthcare and welfare to these people without improved
work methods and utilisation of appropriate ICT equipment
and applications.
The change in service delivery to accommodate the
demographic and rural changes has large-scale implications
for the redevelopment of healthcare infrastructures, their
service provision and associated research. This will result in
shifting the allocation of resources from tertiary-care
institutions towards the preventative management at the
primary care level, as well as delivering services to
individuals in their own home where they are likely to be
most cost-effective as they enable ageing people to remain
in their own rural homes maintaining their perception of
independence. Many elderly people feel unsafe outside their
homes, which limits their social contacts and physical
activities. MH@A is designed to provide products and
services making it possible for elderly people to feel safer
and live a more active and healthy life.
The products and services focus on mobile safety alarms,
prescribed self-treatment and social networks, identified as
important by end-users in earlier projects. They will be
developed and evaluated through field trials in close cooperation between elderly people, HWO staff, ICT
companies and Universities in Sweden, Norway and
Northern Ireland. Through dialogues with HWO decision
makers, elderly people and market and sale partners,
business models will be developed making it possible to
offer the products and services in wider markets after the
project.
The European Living Lab innovation model (ENOLL,
2007) is guiding the project methodology for MH@A. A
Living Lab is a collaboration of Public-Private-Civic
Partnerships in which stakeholders co-create new products,
services, businesses and technologies in real life
environments and virtual networks in multi-contextual
spheres (Corelabs, 2006). This approach is multifaceted, in
that, it facilitates open and continuous multi-stakeholder and
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multidisciplinary collaboration that originates from, and is
validated by, end-user needs. It is beneficial in several
ways: (1) it will synergise MH@A by leveraging the transnational knowledge (user, business, academic and
healthcare etc) in the three regions; (2) iterative feedback
from the market, user and technical perspectives throughout
the process improves the likelihood of commercially
attractive new products and services and, (3) studying end
user needs and validating subsequent concepts, products and
services with the end user in a natural and real-life setting
(rather than in a controlled unnatural setting) negates the
loss of some contextual complexity or slightly biased or
artificial user behaviour. This iterative process will add
value to the design and development of new products and
services that are driven by end users and, effectively balance
user, technology and market needs.
4.1 Market Preparation

Participatory design and participatory action research will
be used to identify the end-user needs. The end-user needs
are specified and validated in a three-stage co-creative
design process. The design process is iterated between the
‘quad-helix’ of partners including: (1) the community of
end-users (elderly, healthcare professionals); (2) the
business enterprises and HWOs; (3) Health and Welfare
Departments and (4) the multidisciplinary academic
researchers. This iterative quad-helix approach is a
measured and comprehensive collaboration that serves
several important functions. Namely: the convergence of
knowledge perspectives over the three stages provides
multidisciplinary balance; early and regular feedback from
the market (HWOs and business enterprises) helps to act as
a compass to steer the project on a commercial path; HWOs
and academics contribute to the overall quality assurance of
the project including due diligence issues, ethical awareness
and rigorous and methodical feedback; and real-life
contextual co-creative design with the user community
(elderly and HWOs) fully informs the diagnosis as well as
the solution. In short, MH@A will employ a comprehensive
methodology that will create a balance between user needs,
technology and the market.
Several new applications will be developed, evaluated and
enhanced. Examples are fall sensor alarm with assistance
support suitable both for alarm centres and for friends and
relatives, prescribed self treatment that makes it possible for
HWO to offer supervised quality assured self medication
avoiding the need for own staff to perform the medication
for elderly people that can manage this by themselves,
enhanced social networks that will improve isolated elderly
peoples social life. These are examples of applications that
will be developed and evaluated. The new products and
applications will make it possible for HWO to provide new
services to elderly people. The new products and services
will also utilize the HWO staff more efficiently making it
possible for HWO to manage the increased demand for
healthcare and welfare services due to the rapidly increasing
number of elderly people.
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5. CASE STUDY: COGKNOW

The aim of COGKNOW (COGKNOW, 2006) (Meiland et
al., 2007) was to achieve a breakthrough with research that
addresses the needs of those with dementia, particularly
those living in the community with mild dementia in Europe
– literally helping these people navigate through their day.
This entails cognitive reinforcement in the four main areas
of helping people to remember, helping to maintain social
contact, helping with performing daily life and recreational
activities, and providing enhanced feelings of safety.
Dementia is a progressive, chronic disease affecting 5% of
all persons above 65 and over 40% of people over the age of
90. In Europe by 2050, it is estimated that one-third of
Europe’s population will be over 60. The number of ‘oldest
old’ aged 80+ is expected to grow by 180% (Eurostat,
2002). For example, in 1951, there were 300 people aged
100 and over in the UK. By the year 2031, it is estimated
that this figure could boom to 36,000 (BBC, 2007). Life
expectancy has been rising on average by 2.5 years per
decade in Europe. There are 5.5 million cases of
Alzheimer’s disease in Europe and more new cases per year.
5.1 COGKNOW State of the Art

The COGKNOW analysis of the state of the art found that
previous research has delivered devices and services which
have had mixed or little success when applied to actual
living conditions among ageing people with dementia
(Lauriks et al., 2007). However, they have proven useful in
highlighting where gaps in service and autonomy may be
filled. The COGKNOW advances on the state of the art are
focused on addressing these gaps and on delivering a
service and technology that makes a difference in actual
living conditions. The analysis of the state of the art of ICT
solutions for dementia sufferers showed that various types
of services and several products are available for all the
most frequently mentioned unmet needs. In the current
market there are from simple products such as automatic pill
dispensers or telephones with the photos of the persons
frequently called, which contribute to the support for
memory and social contacts, to more complex and complete
GPS tracking devices that also assist in locating people with
dementia when they happen to wander off. The beneficial
effects of computer systems have been observed on
orientation, feelings of anxiety and independency in patients
suffering from Alzheimer’s disease. Besides this,
implementing monitoring technologies and detection
devices or alarm systems inside and outside the home of
elderly persons is potentially useful to enhance (perceived)
safety and security of the person suffering from dementia as
well as carers. New technologies have also a remarkable
role in assistive cares. Internet-based applications designed
to provide carers with clinical, decision-making and
emotional support, were evaluated in field trials and the
preliminary results showed the system to be beneficial both
to carers and people with dementia (Lauriks et al., 2007).
Nonetheless, despite all these services, products and
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technologies available to enhance and improve Alzheimer
patients’ quality of life, there is no system in the current
market capable of offering help and solutions that cover the
four main need areas previously mentioned. COGKNOW
offer the potential to be a valuable system, which
implements a wide range of services that not only will help
people with dementia to face up their main needs, but also
makes possible they lead a normal life.
5.2 Market Preparation

Getting health care innovations from the pilot state to actual
innovations in the market is notoriously difficult, especially
as the technical components (hardware and software) must
marry with existing or modified services that add value to
the health care provider. In addition, there must be
significant value-add to the circle of carers, both informal
and formal, and finally, for the person with dementia, it
must work. From a purely financial perspective, the
proposed services supported by new technology as
envisaged in COGKNOW must make financial sense. In
COGKNOW, preliminary assessments have been made of
the business implications of the increasing needs of people
with dementia for different territories in Europe.
Significantly, as a European collaboration, the
COGKNOW solution and associated service offering must
provide integration routes for a broad and heterogeneous
range of countries and regions across the Community. At
this stage, the project seeks to identify viable COGKNOW
business opportunities, researching what a viable business
model for these business opportunities could look like; and
seeking to identify positive business factors that can be fed
back into the development of COGKNOW services.
There are significant areas of interest to the consortium in
terms of the shaping of the COGKNOW business model.
For example, defining what constitutes a viable business
model for the service bundle of the four service areas to be
developed, defining the core service or value of the
COGKNOW bundle, as well as learning from business
models for the provision and dissemination of other
comparable ICT services, or service bundles, for ageing
people (with dementia) that are already on the market. There
needs to be an investigation into the roles needed to deliver
the COGKNOW services, the actors involved, and the
identification of the most viable business configurations.
The project must also examine the critical design factors,
the key differentiators that mark the COGKNOW service
(bundles) apart from the alternatives in the market. Most
importantly, the consortium must identify viable routes to
introduce the COGKNOW services into the market.
The consortium has selected the STOF model and method
for designing successful business concepts upon which the
COGKNOW business evaluation will be based. The STOF
model uses four interrelated components or domains that
together define the business model as defined by Bouwman,
Haaker &, De Vos (Bouwman et al., 2008):

•

•
•

•

49

Service domain: a description of the service offering, its
value proposition (added value of the service offering)
and the market segment at which the offering is
targeted;
Technology domain: a description of the technical
functionality required to realise the service offering;
Organization domain: a description of the structure of
the multi-actor value network required to create and
provision the service offering, and to describe the focal
firm’s position within this value network; and
Finance domain: a description of the way a value
network intends to generate benefits and/or revenues
from a particular service offering and of the way risks,
investments and revenues are divided across the
different actors in a value network.

There is no single recipe for developing successful
business models. But it is possible to identify critical design
factors, which should be taken into account if the
COGKNOW concept business model is meant to be
successful at all (Bouwman et al., 2008). These critical
design issues may provide business criteria for the further
development of the COGKNOW services (UK Statistics,
2007).

6. DISCUSSION AND CONCLUSIONS

Developing inclusive telehealth and telecare solutions for
older people is complex. Input from a range of sectors is
often required, i.e., statutory bodies for health, housing
associations, voluntary sector providers of care, and yet it is
critical that the older person and their family experience a
coordinated streamlined robust service.
There is also an important aspect to the use of new
technologies in the market place, based on legislation and
regulations. The European Union plays a very important
role in the regulatory framework for pharmaceuticals and
medical technology. Public health and patient safety are two
key aspects of the way that these products are regulated and
used. In addition competitiveness and innovation are also
important elements. Balancing cost with availability of
innovative products remains an important issue. However,
surprisingly, there are major differences in the market
structure, assistive technology delivery process and funding
between all the Member States which means a lack of
market transparency and efficiency partly due to the
complexity of the social regulatory environments. This is a
major issue to be addressed by the European Commission
(EU) and its recommendations for action are coordination at
EU level to share methodologies and results of health
technology assessments to increase the market transparency
and facilitate the exchange of good practices; and dialogue
between stakeholders and regulators to address outstanding
issues in assistive technologies and medical technology.
The case examples discussed in this paper show how
(parts of) the open innovation paradigm can be implemented
in research projects, notably the involvement of users and
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(business) stakeholders right from the start. However, viable
business models for the applications discussed in this paper
may go beyond the traditional borders of health care and
include services for healthy persons that address well being
and prevention. In research projects in which the
technological innovation is the main initial driver the
created mock-ups and prototypes have a tendency to
demonstrate possibilities rather than addressing customer
needs. Often from a user and business point of view the less
technologically advanced services provide for the most
viable innovations.
A big issue in this process is to determine a focal actor,
i.e., an actor leading and managing the innovation. Interests
may conflict and finding a viable way to divide investments,
costs and revenues over the partners and stakeholders is
often difficult, not in the least due to the sometime
corrupting effects of health care’s financial structures. Even
if the medical value and cost-effectiveness of new solutions
can be clearly demonstrated this is by no means a guarantee
that a viable business model can be realised. The creation of
an experimental garden or living lab in which new services
as well as new business models can be tested, independent
of current legislation, may provide the necessary
environment to come to truly new innovations. For such
experiments to succeed they need to bind together private
and public partners in conjunction with users in the
community. There has been some movement towards these
kinds of partnerships; notably Academic-Business-Clinical
(ABC) partnerships to promote innovative practice.
However, it can be argued that these are a kind of science
park ‘artefact’ situated near primary care facilities and do
not adopt radically new processes or methods in model or
service creation as supported by open innovation and living
lab approaches.
Whatever methods are used to mainstream new inclusive
healthcare services, it is clear that they must incorporate
measures that provide meaning and value to all stakeholders
in the evolving services. A unified multi-stakeholder, multivariable methodology that measures the utility of a service
could provide useful. Such a method could be comprised of
components from existing methodologies; for example,
EuroQol, which is concerned with measurement of healthrelated quality of life (EuroQol, 1990), or RATER
(previously called SERVEQUAL) developed to measure
service quality in healthcare as well as banking and
education (Buttle, 1996).
In determining the utility of a new or adapted service that
is technologically enhanced, that utility may be crudely
defined as a summation of benefits less the cost of the
service change. The service change cost may be comprised
mainly of the technology cost, which may be amortized.
The difficulty is in defining the benefits. Benefits can be
calculated based upon health interventions avoided but that
approach may be simplistic. There is the benefit to: the user
or person with the need for the service, informal carers and
family, formal carers, those with clinical responsibility, the
service providers as well as more complex relationships to
potential beneficiaries such as pharmacists.

M.D. MULVENNA ET AL.

The core of the problem with the uptake of inclusive
healthcare services in Europe and beyond is that the benefit
that the recipient of the service receives - as a financial
value representing the summation of the stakeholders’
benefit - must be greater than the cost of the provision of the
service. Perhaps the corollary is that the opportunity is in
demystifying this relationship.
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