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Abstract

This paper addresses some critical aspects of the Rehabilitation (Assistive)
Technology market in Europe which characterise innovation and determine its type
and direction. It is argued that innovation in this field is restricted because of (i)
the limited and inefficient interaction between the identified seven market elements;
(ii) the structural characteristics and general economic environment of the
European Rehabilitation Technology market; and (iii) the lack of a concise set of
complementary and supportive actions towards the promotion of an environment
favourable to industrial innovation and transfer of technologies towards the
European Rehabilitation Technology market. The major conclusion from the
investigation of the above factors is that innovation is not well served, while the
limited innovative activity which is currently observed takes place mainly within
institutions or dedicated research departments. Typically this limited amount of
innovation originates outside the Rehabilitation Technology market and takes the
form of "induced" innovation. The low propensity of RT producers to innovate
may be explained by the fact that the present industry is composed by firms which
are under financed, thus carrying out limited amount of research and development.
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I. INTRODUCTION AND BACKGROUND

Although considerable research effort has been invested in analysing the firm's
technological competitiveness, there are very few studies investigating the determinants,
processes and strategies of technological innovation, in the European Rehabilitation
Technology market. This work is an attempt to shed some light in this domain. For the
purposes of this work, the Rehabilitation Technology market is defined as the totality of
activities (on both the demand and supply sides), concerned with the production / provision /
trade / utilisation of Rehabilitation Technology goods (i.e. products and services) by existing
actors in the market [4].

In the context of the Rehabilitation Technology market in Europe, innovation cannot be
perceived as a linear process1 from research activities to commercial success. On the contrary,
it is conceived as a horizontal activity scanning through the entire market, requiring the
devotion of considerable resources and involving feedback between a relevant set of decision

                                                       
1A linear innovation process is interpreted as one which does not involve feedback loops amongst the
distinctive stages or phases of this process.
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making units. The decision making units are located in seven market elements, namely,
research, development, production, trade, service delivery, procurement and usage [3], [4] (see
Figure 1). As a result, innovation is considered in the context of a dynamic interaction between
these seven market elements.

Figure 1 : The interaction between the seven market elements

Many research studies on innovating firms indicate that a large number of factors are
related to the rate of success of their technological innovations (for a review of the empirical
findings see [21]). These factors, in [22] are categorised into four groups:
- economic factors, e.g. size of the firm;
- social and behavioural factors, e.g. values, education, attitudes;
- information and communication factors, e.g. contacts with scientists and technologists;
- organisational and managerial factors, e.g. delegation of responsibility.

More recently, literature on managerial economics and strategic management focuses
more on the role of the firm's strategy as a determinant of innovation [22], [23].

II. STATEMENT OF THE PROBLEM

It is argued that at present, innovation in the European Rehabilitation Technology market is not
well served. The present work is an attempt to investigate some of the underlying
shortcomings of the present state of the European Rehabilitation Technology market, which
constrain innovative activity and restrict co-operative work in this field. At the same time, the
discussion will hopefully reveal possible areas of potentially beneficial interventions towards the
establishment of a market consisting of flexible, innovative firms, receptive to change, able to
hold their own on the market, and catering for the real needs and requirements of their
customer base (i.e. disabled and elderly people) at reasonable prices.



4

III. INNOVATION IN THE EUROPEAN RT MARKET:
CRITICAL RESTRICTIVE EFFECTS

One of the propositions put forward in this paper is that a condition for improved
innovation in the European Rehabilitation Technology market is a more effective interaction
between the various market elements2 and the transfer of technology from outside the field,
since the generation of innovation within the field of Rehabilitation Technology is bound to be

small anyway [24]. The latter statement will be further clarified in the following section.
Towards this objective, an attempt is made to identify and analyse certain factors which form
the barriers determining (and undermining) the type and direction of innovation in this market.
At present, innovation in the Rehabilitation Technology market is constrained by several factors
which result in a sub-optimal situation. The diagram of Figure 2 depicts some of the related
issues to be identified and elaborated in this section.

A. Interaction constraints between the market elements

                                                       
2through the definition and application of appropriate mechanisms which support innovation and
minimise the impact of existing barriers which, at present, confront innovation in the RT market.

Figure 2: Determinants of innovation in the European Assistive
Technology market
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Investigation of the interaction between the seven market elements in several national
European Rehabilitation Technology markets, has revealed a variable strength of interaction
between subsets of these elements [3]. In particular, it has been observed that depending on the
national provision system, social policy, trading regulations, the economic environment3, as well
as other qualitative factors4, the strength of interaction between a specific subset of the market
elements may impose a particular structure on the workings of the market. This in turn, results
in a higher circulation of products, information and financial resources amongst the actors of
that specific subset of elements [3].

The relationships between different market elements may take several forms depending
on the type of flow which is being exchanged through such relationships. A classification of the
types of flow which has been observed reveals that they fall in one of the following categories:
(i) tacit information flows (i.e. providing information on end user needs and requirements); (ii)
finished products and equipment (i.e. a wheelchair for mounting a environmental controller
developed in a research laboratory); and (iii) financial resources (i.e. revenue resulting from
sales, R&D funds, etc). Moreover, the type of relationship as well as the strength of the
relationships between different market elements is usually indicative of the way the market
operates and the possible impediments to innovation resulting from this interaction.

To demonstrate this principle, let us consider three market elements, namely usage,
research and production and one specific type of relationship; that of information exchange
through the available communication channels. The genuine lack of communication channels for
disseminating information regarding the expectation level of wheelchair users (originating in the
element of usage), to the elements of research and production, is indicative of the problems
facing researchers and producers when developing new (or refining existing) product lines /
prototypes. These problems may be summarised as follows. Producers lack detailed knowledge
on global end user needs and requirements, which in turn means dedicated, non-adaptable
products directed to small consumer groups, small production runs and probably higher costs
per unit. Moreover, the central role of intermediaries in providing, amongst other services,
information of this type reveals a market which does not provide the means for producers to
respond freely to end user demands.

Consequently, it may be argued that depending on certain factors which were mentioned
above (i.e. national provision system, social policy, trading regulations, the economic
environment, the existence (or absence) of appropriate legislation and standards, as well as the
role of intermediary organisations), the strength of interaction between a relevant subset of the
market elements may be imposing a particular structure on the workings of the market. This
means a structuring of the market in such a way that specific elements (i.e. service delivery,
usage and trade) become predominant. Such a predomination of certain market elements results
in a higher circulation of products, information and financial resources amongst the actors of
this subset of market elements. For example, in such a system domestic production may be
expected to be low, while user's demand is likely to be met mainly by imports. This leads to the

                                                       
3Economic environment, in this context means the type, level and intensity of competition, as well as the
level of demand. The low level of demand in the European Rehabilitation Technology market is an
impediment to innovation. As suggested in [24], appropriate legislation may increase the level of demand
and consequently promote innovation.

4Some other qualitative factors which are relevant include the existence of appropriate legislation,
standards, third party interventions, as well as the role of intermediary organisations which dominate the
RT market in Europe.
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conclusion that if the predominant elements of a national RT market are service delivery, trade
and usage, then actors within these elements are inevitably more influential than others (i.e.
researchers or producers). In such systems, where the vast majority of the economic activity is
shared between service delivery, trade and usage, the level of research will be low, new product
development will be scarce and innovation will be non-existent (or at best imported into the
market in the form of new products). Thus, RT actors operating within such dominant elements
may be expected to experience considerable activity turnover and economic power, whereas
actors involved in the remaining elements may be confronted with considerable operating
barriers, reduced RT turnover and market share.

The way that market element interaction may influence (or impede) innovation can be
described as follows. Due to the interaction constraints, which are created by the type and the
strength of relationships between the various market elements, a demand pull type of innovative
action initiated in the element of "usage" may not necessarily reach a stage where it may be
examined as a potentially successful product. On the contrary, innovative user ideas frequently
fade out unless the innovator undertakes the required actions to ensure the incremental
materialisation of the idea into a potentially innovative market product.

B. Structural characteristics of the market

Innovation in the European Rehabilitation Technology market, is also confronted by
several structural aspects of this market, namely, the market structure [16] and the
characteristics of the actors, the limited and product-differentiated type of competition, which
seems to be the dominant competition strategy amongst competitors, the relatively short life
time of successful Rehabilitation Technology products and the lack of knowledge about market
and user needs and requirements.

(a)        The producers
The European Rehabilitation Technology market, in its present form, is dominated by

Small and Medium sized Enterprises (SMEs), although a few large companies are also active,
addressing mainly local, regional, national and sometimes international markets [3], [4]. SMEs
may be characterised by lack of awareness, reluctance to change, the perception that high
financial risks are involved and lack of means to implement innovative ideas, thus failing to
exploit potential innovation opportunities. Despite their small size, these firms are invariably
multi-product firms and usually do not limit themselves to Rehabilitation Technology goods,
but produce them along with conventional (non-Rehabilitation Technology specific) product-
lines. For example, a comparative assessment of the Dutch and Swedish Rehabilitation
Technology markets reveals a restricted Rehabilitation Technology production focus which is
indicative of the multi-product firms which currently dominate the industry (see Table 1 below).

Table 1
Comparative assessment of the Dutch & Swedish RT industries in terms of the focus in

production of the existing manufacturers
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It is shown that in the Netherlands out of the 39 producers only 11 of them are totally focused
on Rehabilitation Technology products, while the majority, namely 28 of them, are multi-
product firms with interests in non-RT product fields. A similar conclusion can be derived for
the Swedish market, where 17 out of a total of 28 companies produce RT goods along with
other non-RT product fields. However, in the Swedish case the higher proportion of firms
focused solely (nearly 40 %) is suggestive of the greater development of the Swedish relative to
the Dutch market (in size and scope) and hence the possibility for more firms to specialise
solely within the RT sector.

Following the above observation, it can be argued that there are considerable variations
in the way such multiproduct SMEs view and operate within the Rehabilitation Technology
market and consequently the type and direction of innovation they may be pursuing differs.
Such variations are mainly related to the use and exploitation of their underlying technology,
the company's expectations from the market, the company's orientation (i.e. user-oriented
versus technology-driven) and the mission of the firm in this market (i.e. strategic versus
opportunistic entry and operation) [17], [18].

High technology SMEs are usually located in market sectors which involve utilisation of
prevailing new technologies. They regard their competitiveness as a function of their underlying
technology and their resulting relative technological superiority. Such companies are,
consequently, technology-driven actors who may not necessarily possess (and/or may not be
particularly interested to obtain) a good understanding of end-user needs and requirements.

Moreover, some of these companies may have a restricted mission in this market (e.g.
temporary entry, limited investment, aiming at short term profits and high returns on investment
mainly through the minimisation of costs, etc), and their entry and operation in the
Rehabilitation Technology market may be characterised as opportunistic and lacking strategic
Rehabilitation Technology-related goals. Given the above two conditions, companies of this
type cannot be expected to invest considerable resources in establishing end-user requirements.
Their underlying high technology is, therefore, a strong determinant of their competitiveness
and consequently such companies usually produce a technology-push type of innovation5,
mainly through the successful utilisation of existing technological resources.

In contrast to the previous type of Rehabilitation Technology actor, there are a few
small companies, who have recently entered this market with strategic objectives and long term
survival prospects. Their relative competitive advantage arises, mainly from previous experience
in related domains which reveals new possible opportunities for innovation. Innovation in these
companies is made possible through the exploitation of such opportunities.

                                                       
5This type of innovation is presently dominant in several sectors of the European RT market.
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Another category of Rehabilitation Technology actor includes companies which are
functioning profitably within the existing status quo, i.e. the present framework of regulations,
state intervention, standardisation, procurement, legislation, health and welfare schemes, etc.
They usually specialise in production and aim at incremental innovations, as a means for
assuring survival, mainly due to their apparent user orientation. Innovators of this type usually
prefer to engage in co-operative agreements with other nodes of the network to which they
belong and consequently, any resulting innovations are "controlled" in their type and direction.

Apart from SMEs, there are also a few larger companies operating in the field. Such
firms may be active in the Rehabilitation Technology market through co-operation with, or the
acquisition of, specialised smaller companies. Their Rehabilitation Technology production is
usually complementary to traditional product lines, thus being able to arrive at better pricing
and distribution agreements. A typical example is the case of a large firm which participated in a
European collaborative R&D project aiming to develop a smart house for disabled and elderly.
The surpassing issue is the fact that the industrial exploitation plans of the large company were
targeted towards the extension of its cordless telephones rather than specific Rehabilitation
Technology products or components. In general, the small number of large companies within
the Rehabilitation Technology market can be explained by the size of the market, its
fragmentation and the fact that it is not usually regarded as a well-justified investment.

(b)        Product differentiated competition
Competition amongst producers is limited and tends to be of the product-differentiation

type rather than price [3], [4]. Moreover, the product differentiated competition does not result
from new innovative ideas and products but mainly from modifications of existing product lines.
The companies tend to specialise in particular sectors of the Rehabilitation Technology market
and address rather narrow market segments. The resulting effect is that the Rehabilitation
Technology market in Europe is fragmented. The limited product differentiated competition
among Rehabilitation Technology producers is also partly attributed to the multi-product nature
of firms producing Rehabilitation Technology goods. From this point of view, specialisation in
production is not very widespread [3]. The product differentiated competition, resulting from
refinements of existing product lines results in small production runs (due to dedicated nature of
products) and higher product development and production costs which in turn, lead to higher
prices for Rehabilitation Technology goods (especially since standardisation is lacking). On the
other hand, due to the rapid technological change which currently characterises high technology
producing sectors (i.e. the computer industry) and the spin-off effects that this has on other
technology-recipient sectors such as the Rehabilitation Technology market, final products tend
to have shorter cycles.

(c)        Lack of adequate, field-specific knowledge
The above picture is further complicated by the commonly identified lack of an adequate

level of field-specific knowledge regarding the market and user requirements, including the lack
of awareness of existing Rehabilitation Technology actors (or those intending to enter the
market), about existing opportunities offered by the market, technologies outside the market
offering potential future opportunities, etc. This lack of appropriate information and awareness
has multiple restrictive effects on the development and growth of the market and the direction
of innovation. Such effects include lack of co-ordination among actors, barriers to entry for
large high technology multinational firms which do not regard a national market as a well
justified investment, etc.
(d)        Third party interventions and filtering of consumer needs
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A distinctive characteristic of the present state of the Rehabilitation Technology market
in Europe, is the interventions of third-party payers (e.g. insurance organisations) or other
intermediary organisations. These are individuals or organisations who have been given by law
the task to assess disabled or elderly people and prescribe solutions. The immediate
consequences of such interventions are the filtering of consumer needs and requirements and
the apparent preference of such intermediary organisations to deal with a few of the larger
companies rather than with many small ones. A statement of issue is, therefore, that the
decision as to what technical aid the consumer is likely to be prescribed is a function of
interpretation of consumer needs by an intermediary actor.

Summarising this section, the present situation in the Rehabilitation Technology market
has been reviewed in terms of the dominant types of actors, their varying strategic missions
within this market, their corresponding sources of innovation, as well as the present dominant
type and the direction of innovation, in this market. This situation in the European
Rehabilitation Technology market is considered sub-optimal for all parties concerned:

- SMEs, the dominant type of firm engaged in the Rehabilitation Technology market, lack
some of the necessary resources, particularly in expertise and capital, to take full
advantage of new technologies and technology transfer, in order to expand their market
potential and market share.

- Users lack choice and are being left behind by technological development. In the private
sector they are forced to pay high prices for devices and services to meet just some of
their needs.

- Lack of detailed information about the Rehabilitation Technology market and the needs
and requirements of disabled and elderly people has multiple restrictive affects for the
development and growth of the market and the direction of innovation. Such effects
include the lack of co-ordination among actors, barriers to entry for large high
technology multinational companies which do not view a national market as a well
justified investment, etc.
In the light of the above analysis, and given the considerable degree of risk and the level

of resources required for innovation, it can be deduced that :
• innovation in the European Rehabilitation Technology market is currently not well served;
• innovative ideas stand the risk of never leaving the research stage;
• innovative products which reach the market place may not be successful.

C. Requirements for innovation support actions

Two general purpose requirements for innovation in the Rehabilitation Technology
market are first of all, the provision of a solid level of research and development (R&D)
activities and secondly, the application of convergent sets of supportive actions towards the
promotion of an environment favourable to industrial innovation, both at national and European
levels. Such supportive actions should address, amongst other issues, technology foresight,
increase of the capacity of the Rehabilitation Technology actors to integrate new technologies
and exploit the results of R&D, technology transfer and diffusion as well as procurement and
financing, so as to provide the appropriate incentives for innovation in the Rehabilitation
Technology market. Critical aspects in the introduction and application of such complementary
actions are issues relating to standardisation, legislation and policy.

(a)        Standardisation versus innovation
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Standardisation and its impact on the market has recently been appreciated as an
influential factor in the Rehabilitation Technology market. Although it is not the only factor
influencing innovation, it is of paramount importance for the Rehabilitation Technology market
and its evolution. The setting of standards is not associated in the literature with the
encouragement of innovation, quite the opposite in fact. In general, standards tend to reduce
the range of technological options explored at a given moment. They may be instrumental in the
establishment of situations of "lock in" where future development options are pre-empted by
the dominance of a single trajectory [25].

However, it may be argued that in contrast with the general case, under certain
conditions and specific situations, not only do the negative impacts of standards on innovation
disappear but innovation is actually supported and induced. The basic condition is the definition
of functional standards. Such standards ensure the requirement for technological variety and
thus safeguards all promising technological development. However, functional requirements
have to be defined in ever greater detail thus bound to run against the wishes of manufacturers
who would want standards as narrow as to be very close to match the specifications of their
own products.

Rehabilitation Technology researchers usually view standardisation as both a potential
opportunity for market growth and progress as well as a potential barrier confronting
improvement [7]. Considered as an opportunity, standards are required to ensure compatibility,
non-discrimination and quality assurance. In [5], a summary of the negative market effects
resulting from the lack of telecommunications standards is reported. On the other hand,
standardisation can also slow progress and stifle improvements. A typical example is the current
keyboard production lines. In trying to preserve compatibility, current keyboards were designed
to work within the constraints set by mechanical type-writers and consequently slow user input.
These designs, however, have become so firmly established that they have precluded the
introduction of more efficient keyboard configurations [20].

It is therefore apparent that the application of standards may, in fact, result in
undesirable effects on all parties involved. This issue is especially relevant in the Rehabilitation
Technology market, since the user of an assistive device is a disabled or elderly person who has
to live with the device. On the positive side, standards may reduce the number of differentiated
products and in this way competition based on product differentiation may be reduced or
eliminated. Thus, standards, if they are to be introduced so as to act as an opportunity, must
accommodate user requirements and expectations. In other words "as technology is rapidly
developing, one should not standardise the technological solutions currently or potentially
viable, but rather the functional requirements to be met by the various Rehabilitation
Technology products and services" [5].

Any attempt to standardise Rehabilitation Technology products and services should take
account of the distinction between functional and technical standards. Furthermore, in order to
minimise the potential negative effects of standardisation, functional standards should always
precede technical standards, but in no way should either category act as a relative restrictive
factor to the other.

(b)        Lack of appropriate legislation versus innovation
It is commonly accepted that unlike the situation in the United States (i.e. The

Americans with Disabilities Act, etc.), there are very few explicit clauses in European legislation
stating the rights of disabled and elderly people. On the contrary, today's legislation, typically,
includes statements about the rights and obligations of the licensed service providers as well as
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the rights and obligations of ordinary users. As a result, people with special needs are frequently
discriminated against because of disability or age.

Legislation is required for mainly two reasons. First of all, given the low level of
innovation which is currently observed in this field, legislation is needed to provide the tool for
inducing innovation into the field. This may be achieved through mechanisms for successful
technology transfers toward the European Rehabilitation Technology industry or technology-
fusion type innovation. Secondly, legislation is needed to ensure diffusion of new products,
services and new technologies. There is evidence to suggest that the introduction of legislation
has stimulated the level of demand, especially in the cases of new products. The data in Table 2
describe the introduction of alarm systems in Finland validate this point.

Table 2
The effect of legislation on the demand for text telephones in Finland.
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Consequently, it is worth briefly examining some of the aspects related to standardisation, legislation
and policy in the context of the European Assistive Technology market.
(c)        Lack of convergent policies at national and European levels versus innovation

Despite the fact that a few European Community (EC) member states have adopted
policies which enforce by legislation that a certain percentage of all job placements in the public
and/or private sector must be allocated to disabled people [3], there is still a requirement for
such policies to be fine-tuned, so that they serve their intended purpose.

Additionally, convergent innovation-support policies and regulations are required at the
European and international levels, which at present are non-existent. The requirement for
innovation-support policies is evidenced by the consequences of the application of such
policies, on a few national Rehabilitation Technology markets; and especially their implications
on demographic and perceptual changes in the target population and the Rehabilitation
Technology actors. Moreover, such changes in demographics and perception have frequently
been exploited as opportunities for innovation.

In the light of the above, the lack of appropriate and convergent innovation support
actions, at national and EC levels, in conjunction with the present state of the European
Rehabilitation Technology market have resulted in multiple restrictive effects on innovation in
the field, resulting in a relatively low involvement of large companies, lack of infrastructure and
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a comparatively small number of R&D projects due to the nature of the Rehabilitation
Technology actors involved and the structure of the market in general.

III. IMPLICATIONS ON THE TYPE AND DIRECTION OF
INNOVATION: A COMPARATIVE ASSESSMENT OF TWO

PRODUCT LINES

Having identified the factors which influence the type and direction of innovation in the
European Rehabilitation Technology market, the discussion now focuses on some existing
evidence which clarify some of the critical issues mentioned in the previous section. In
particular, an attempt is made to consider how innovation has been achieved in the
corresponding markets for wheelchairs and Alarm Systems or Personal Response Systems
(PAS), the corresponding impact and the factors (if any) which catalysed their diffusion. These
two case studies were selected because they highlight the notions of demand pull and supply
push innovation respectively.

"Not many years ago, all manual wheelchairs were basically the same and very few
adjustments could be made to suit the particular needs of an individual user. Then a
revolution began. Innovative users began to modify their wheelchairs (with saw and
welder) and from there some began their own companies. Some of these companies
have competed successfully over the years and furthermore they have managed to
maintain a considerable market share." [7].
The above example illustrates a typical case of incremental, demand-pull innovation and

its implications for the wider market. In particular, it demonstrates the evolution of a market as
a result of the substantial elevation of the user expectation level, which was effectively
confronting development. The elevation of the user expectation level has had a considerable
impact on technology. Trial and error modifications made by active individual users for sports
applications have been the primary factor behind the evolution towards a new generation of
wheelchairs [8].

The case of the wheelchair market supports and validates the view that as markets
mature over time, technology-driven, supply-push innovations which are the dominant type of
innovation during the early stages of market development, are progressively replaced by
incremental demand-pull innovation [19]. In other words, when the application of technology is
radical then it is supply-push innovation which drives the market. As this technology application
becomes matured then the type of innovation changes to become incremental demand-pull
innovation. In general, however, the dominant type and direction of innovation in a market is
usually variable over time and, as a result, demand-pull innovation may be followed by supply-
push innovation and/or vice versa. The time interval of the wheelchair market development
depicted in the above example is obviously characterised and driven by demand-pull innovation.
As new technologies (either Rehabilitation Technology-specific, or non Rehabilitation
Technology-specific) mature in the future and transfer into the Rehabilitation Technology
market, they can be expected to influence the type and direction of innovation in this market.

In contrast to the demand-pull type of innovation which presently characterises the
wheelchair market, are the cases of Rehabilitation Technology products which are the result of
the application of new technologies such as control technology, information technology and
telecommunications and which usually fall under the general category of appliances. In such
product markets, the rapid rate of technological growth in the fields of Information Technology
and Telecommunications, Control & Signalling technologies, has already produced results
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which demand a substantial amount of resources and skills on behalf of the end-user. The
market for Personal Response Systems (PRS) and the corresponding products within this
market are typical examples of such a case. These markets are, arguably, still immature and,
consequently, it is quite reasonable and expected for a supply push type of innovation to
strongly characterise the market.

However, there is evidence to support the view that the results of the supply-push type
of innovation in the alarm systems market are not favourable for the end user (i.e. disabled and
elderly people). In particular, research in these markets has shown that the utilisation of these
products is very low, since only a very small percentage (no more than 3%) of all users in
communities that offer Personal Response Programmes actually use these systems. Moreover,
this evidence concurs with the results of research studies both in Europe and the United States
[9]. In addition, most research shows that the number of calls made by subscribers of an alarm
system does not exceed  the rate of three calls in a year and also the majority of calls are not
genuine emergencies. False alarms due to technical faults appear to be comparatively rare apart
from the teething period of installation [10].

Attempting to explain the above phenomenon, it could be argued that low utilisation of
alarm systems may be due to a number of reasons :

(a) users do not know and do not understand the operation of alarm systems [10];
(b) demand for alarm systems could be interpreted as the desire of the relatives of

the disabled and elderly people to ensure independent living of those in need of
an alarm system, rather than genuine end-user demand.

The two cases of innovation in action, identified above, postulate the concepts of
demand pull and supply push type of innovation respectively. It has been shown that each one
may lead to the other during the development of a market. Moreover, both may lead to patterns
which do not necessarily meet the requirements of the market or the expectations for
exploitation of the state of the art technology. As a result, a transitional period may be
experienced during which either the demand for the product or the technology required for its
production are relatively lagging behind one another. In the event that this transitional period
persists, then a widening gap may be established in the form of a barrier confronting progress
and growth.

The above lead to the conclusion that at any point in time, it is either demand pull or
supply push and consequently technology pull or technology push, driving innovation in the
market. Technology-push innovation is usually followed by a dominant demand-pull period,
initiated either through the end-user of the product or other parties which may be directly or
indirectly involved in the demand and/or supply of a Rehabilitation Technology product. It has
already been argued that the elevation of the wheelchair user expectation level has had quite an
influence on technology (e.g. technology-push period initiated by end-users). In other cases,
end-users have not played such a key role. For instance, referring back to the example of alarm
systems, researchers are currently confronted with the problem of alarm signal sensing (i.e.
developing the required sensor devices which will accurately detect the type and nature of an
incoming signal), the conditions for developing and manufacturing multi-function personal
response devices, etc. Such a demand-pull situation has not been particularly facilitated by the
end-user involvement and experience. On the contrary, the majority of alarm system users,
compared to the wheelchair users, are somewhat passive with respect to the use of this
product6.

                                                       
6It should be stated that, in the majority of the cases, this may be mainly attributed to the effect of the
restricting influence of the age of the end-users within this market.



14

IV. SUMMARY AND CONCLUSIONS

This paper has addressed some critical aspects of innovation in the European
Rehabilitation Technology market, as well as the type and directions of innovation which
appear to be dominant. Three main determinants of the type and direction of innovation in the
European Rehabilitation Technology market have been identified:

- the limited and inefficient interaction between the identified seven market
elements;

- the structural characteristics of the European Rehabilitation Technology market
relating to the type and size of actors, competitive strategies and level of
knowledge;

- lack of a concise set of complementary and supportive actions towards the
promotion of an environment favourable to industrial innovation and transfer of
technologies within the European Rehabilitation Technology market.

The distinctive characteristic of the Rehabilitation Technology market is that firms,
irrespective of their size, cannot respond freely to consumer demands mainly because of the
influential role of third party payers and the filtering of consumer needs. As a result, such firms
cannot pursue reactive competitive strategies. On the contrary, it is more likely that companies
adopt proactive strategies seeking to forecast and anticipate environmental changes. Such
conditions, in conjunction with the factors mentioned above limit the generation of innovation
within this market.
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