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«Whois the fastest?»
Global competition in product and process innovation.
What are the success factors?

Dr.Bernhard Biihrlen
Fraunhofer ISl, Karlsruhe

Introduction

In research- and knowledge-intensive industries, innovation is one of the keys to strengthening
a company’s position in the field of international competition. Innovations emerge in complex
networks, in which various stakeholders interact in an interdisciplinary and collective process
with many feedback loops [1;2]. To be successful, not only the sub-systems (including science/
education, industry, supply/demand) need to be effective, but the subsystems, too, must be op-
timally interconnected. Rather than individual factors or stakeholders, it is the interaction and
networking of high-performing subsystems and their participants that determine a company’s
capacity to innovate.This means that, in order to strengthen international competitiveness, con-
tinuing improvements of location factors in the field of both supply and demand are necessary,
combined with the interaction of all those concerned along the value-added chain [3;4].

Healthcare has always depended on innovations, as well as being driven by them. This is true,
whether we are talking about new products, services, processes or structures. Elaborate struc-
tures are in place to develop and evaluate new products and processes and introduce them into
the market.These include the public funding of basic research, public-private partnershipsin ap-
plied research, the regulation, implementation and monitoring of clinical trials, the appraisal of
innovations for marketing authorisation and reimbursement, as well as knowledge transfer from
research into clinical practice.

This paper analyses the location factors for the following three subsystems of the health innova-

tion system:

+  clinical research as the intermediate step between basic research and market entry

+  the appraisal of innovations for routine introduction through health technology assess-
ment as a means to link the demand of the healthcare systems with the supply of new
technologies

+  the provision of innovative healthcare services as a process that matches the needs of pati-
ents with the best technology that the healthcare system can offer.



1. Development of innovations

Clinical research is the most costly phase of the development of pharmaceuti-
cals. Clinical trials are required to test the safety and efficacy of new drugs. This
information is used to complete the application for marketing authorisation.Be-
sides their significance for the manufacturer of a new drug, clinical trials offer
patients who are waiting for new treatment options the opportunity to access
new treatments which are not yet provided in regular care.Furthermore, clinical
research creates employment for highly qualified personnel. Clinical research is
a prerequisite to dealing with health-related challenges like the ageing popula-
tion, widespread illnesses,and inequality in health [5].

The guidelines for clinical drug research are, to a large extent, internationally
harmonised and legally codified, principally under the regulations of good cli-
nical practice (GCP). However, other framework conditions, such as the details
of ethical reviews of applications for clinical trials, the co-financing of clinical
research by industry and public budgets or the availability of well-educated
personnel and sufficient numbers of study participants, can be influenced by
national policy-making and differ from country to country.

Different approaches are used to improve the performance of national clinical
research systems. The following examples highlight different priorities in the
many factors of clinical research systems which need critical attention.

For example, in the UK two institutions steer the R&D for healthcare products.
The Medical Research Council (MRC) focuses on basic sciences, whereas the Na-
tional Institute for Health Research (NIHR) covers clinical and applied research
and supports research networks. A review of the health research system called
for improvements in cooperation between MRC and NIHR [6;7]. A new «Efficacy
and Mechanism Evaluation (EME) Programme» has therefore been established
linking programmes scheduled for development with the Health Technology
Assessment Programme of the NIHR. This approach aims at translating innova-
tions from research into interventions more quickly [7;8].

In Sweden, finding highly qualified researchers and offering them suitable wor-
king conditions are seen as key factors. In addition, there are demands for the
prioritisation of research activities and increased cooperation on the part of sta-
keholders, as well as improvements in the quality of research, the recruitment of
researchers and the financing of research [5]. Sweden has therefore implemen-
ted a system for the prioritisation of research issues which involves not only re-
searchers and funding organisations, but also external stakeholder groups and
lay people [9].

Similarly to the UK, the USA supports regional or community-level structures for
the recruitment of patients for clinical studies. For this, new ways must be found
to collect data and changes must be made in study protocols using modern in-
formation technology.There is also a need for innovative models of cooperation
between research institutes and patient organisations [10].
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Even within the clinical research subsystems, national solutions vary enormous-
ly, reflecting different traditions and different ways of healthcare provision.
However, this confirms that a single best way to organise clinical research does
not exist, given the heterogeneity of the underlying healthcare systems. Clinical
research is not optimally linked with other subsystems of medical innovation.
Government-driven programmes for translational research try to overcome the
disintegration on the R&D side «from bench to bedside» [11].For the early access
of patients to new drugs, i.e. the linking of clinical trials to healthcare provision,
the UK government plans a programme to subsidize selected new treatments
to be used for three years without requiring a positive technology appraisal
from the UK’s NICE, so that additional clinical data can be collected [12]. A major
concern remains the «information/prescription gap», i.e. the suboptimal use of
knowledge from research in clinical practice [13].

In the early phases of biotechnological R&D, policy mixes that support both the
scientific base and commercial activities correlate with higher performance le-
vels. In addition, it is beneficial to implement instruments that stimulate gene-
ric research as well as instruments which are specific to biotechnology [14].The
German example of how to implement the EU Clinical Trials Directive shows that
countries do not have to reduce safety requirements in order to implement an
innovation-friendly regulatory framework. Clinical trial requlations should allow
for sufficient flexibility to adapt to emerging risks of new technologies, so that
the pre-emptive safety hurdles need not be prohibitive to innovation, although
the individual assessment of a specific trial’s risks demands high competencies
for sponsors, regulatory agencies and clinical researchers. Easy access of pati-
ents to clinical studies facilitates the early completion of clinical trials, to the
benefit of all the patients waiting for innovative treatments, as well as the spon-
sors and researchers. This is fostered by strong regional connections between
research centres and healthcare providers, e.g. among many clinical research
centres in the UK [15].



2. Introduction of innovations into regular
healthcare

Innovations have to be assessed at many points and by many stakeholders all
along their way from basic research to the patient. Depending on the stage of
development and the stakeholders concerned, the different aspects of costs and
benefits may bear an influence on decision-making. Among the scenarios for
appraisal are the manufacturer’s decision as to whether the product’s potential
turnover justifies the high investments for clinical research, and the judgement
of governmental bodies as to whether a product’s efficacy, safety and quality
justify marketing authorisation. A critical factor which largely defines the size of
a new product’s market is whether the costs will be reimbursed through public
health insurance schemes or public health systems. In order to make such re-
source allocation decisions, health insurance companies and public administra-
tions are informed by health technology assessment (HTA) [16].

The beneficial influence of HTA in improving the evidence base for medical
treatment is generally acknowledged. With its contribution to the reimburse-
ment decision as a «gate» to the most relevant markets, HTA plays an impor-
tantrole in the shaping of technical changes in healthcare.However, itis unclear
whether the existing public HTA activities function in a transparent and efficient
manner [17;18].

In most industrialised countries, HTA is being used as a basis for reimbursement
decisions, and to some extent clinical decision-making as well. Whereas HTA ge-
nerally has a broad scope of issues to analyze, many HTAs adopt a pragmatic
approach that focuses on a subset of the elements of HTA, such as clinical ef-
fectiveness and cost-effectiveness. «Traditional» HTA has a clear focus on health
outcomes, sometimes complemented by cost or efficiency considerations and
specific resource allocation decisions [16]. The broader aspects of HTA, such as
ethical, social, legal, and organizational considerations, as well as other system-
related aspects of the diffusion of technology (many of which are relevant for
patients or legislators rather than clinicians and funders), may still be conside-
red in the assessment. However, they are often not addressed so explicitly and
are less likely to be evidence-based [19;20]. The focus on costs and health out-
comes, however, might result in the under-utilization of new health technolo-
gies [4]. From the perspective of the funders (e.g. health insurance companies),
restricting the scope of an HTA bears the risk of suboptimal decisions based on a
restricted view of benefits [21].

According to the OECD Health Project on new and emerging health-related
technologies, gaps caused by the lack of sound evidence hamper good policy-
making related to emerging health technologies. Both the processes and the
type of information sought for decision-making need to be modified to take
into account the special challenges of emerging technologies [17]. In order to
facilitate the progress of promising ideas through the critical steps and gene-
rate the missing data, regulators are beginning to re-think their role in the in-
novation process. This involves moving from a strictly gate-keeping role based
on evaluating the evidence for new technologies to a more collaborative or
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facilitative role. This new policy orientation has taken concrete shape in pro-
grammes such as the NIH's Roadmap [22] with its commitment to translational
research, the FDA’s Critical Path initiative [23], EMEA’s Road Map strategy [24], the
Innovative Medicines Initiative in Europe [25], and further support in the field
of translational research as a bridge between basic research and clinical deve-
lopment [26]. National initiatives complement the generation of better data on
emerging healthcare technologies, e.g. the UK Clinical Research Collaboration
[27] and the new health research structures in the United Kingdom, as well as
processes including an earlier HTA intervention in the drug development pro-
cess [6], or the health research within the German Hightech Strategy for R&D [28].

An important trend in the assessment of innovative healthcare technologies
is the broader involvement of the users, as the use and dissemination of HTA
reports by patients, healthcare professionals (HCPs) and other specific groups
could help to broaden the debate about controversial health technologies and
lead to more pragmatic decisions [29-31]. Although patients’ preferences are
not systematically included in the quantitative analysis of new technologies, pa-
tients, consumers or citizens are to some extent involved in reimbursement de-
cisions, e.g.in consumer councils [32].In an approach including training for and
intensive interaction with consumers to enable their involvement in all phases
of HTA, Oliver et al.[33] found a great readiness to participate and unique contri-
butions were made by the consumers to the HTA programme.

Despite these encouraging steps, the role of HTA in the innovation process is far
from clear. Severe gaps exist in the evidence that would be needed to support
the many decisions that stakeholders must make about emerging healthcare
technologies [34].0n the other hand, duplicate assessments are made and exis-
ting evidence s insufficiently used [32]. All this hampers the smooth functioning
of the healthcare innovation system. In addition to the generation of evidence
at an early stage, some countries grant reimbursement for technologies which
are sorely needed, but for which the cost-benefit ratio is still unclear, only under
certain circumstances, e.g.only in hospital settings or specialized centres or only
in combination with additional research to improve the evidence base. Such
schemes are called «coverage with evidence development» [35] and are used in
many countries, such as the UK, France and the Netherlands. Other instruments
to ensure patients’ early access to the medicines they need and manufacturers’
access to public healthcare markets with technologies whose cost-effectiveness
is not yet fully established include reductions in the cost of reimbursement, as is
the case in the UK, or schemes where the risk of treatment failure is borne by the
manufacturer [36]. Manufacturers, on the other hand, have become more open
to discussing reimbursement issues with the relevant agencies and funders [37].
Moreover,instruments such as Constructive Technology Assessment, which help
to shape new technologies along with the users'needs are also at hand [38;39].

With sufficient control over product safety and informed consent by patients
to undergo a treatment with only modest evidence of effectiveness, such



strategies can improve healthcare and keep markets attractive enough to
encourage innovations. The greater the flexibility of regulators, funders and
users in promoting early market access of the instruments mentioned and the
greater the responsiveness of manufacturers to the specific needs of patients
and other users, the faster the evidence gaps can be closed and patients can be-
nefit from healthcare innovations.
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3. Innovative healthcare services

While healthcare systems in the industrialised countries are generally very
strong in the treatment of acute illnesses, their effectiveness in maintaining
health and preventing the spread of diseases is at least questionable, although
keeping the population healthy is vital in periods of demographic change or
when faced with the spread of chronic diseases and growing healthcare costs.
Far-reaching changes are needed in order to maintain and improve the health of
the population and to make health systems more sustainable.Such changes can
only partly be brought about by incremental innovation [40]. Changes in epide-
miology and in the needs of society will always require substantial efforts in R&D
and the stepwise adjustment of procedures and regulations. There is already a
huge body of evidence on good practice for health, but it is not implemented in
our societies, meaning that decisions in individual cases or on health policy in
general are not sufficiently evidence-based. This phenomenon is known as the
«knowledge-to-practice gap» [41], the «<knowledge-behaviour gap» [42] or as
the «evidence-to-practice gap» [43].1t needs to be addressed urgently in order
to make more efficient use of existing knowledge and increase preparedness for
the coming challenges.

Even governments have only limited direct influence on the structure and per-
formance of their health systems [44]. Governments can thus often only assume
the role of enablers of innovation. Who, then, should be in charge of guiding
innovation processes? Particularly in the healthcare field, users are acquiring
increasing importance thanks to the increased availability of information and
their often-requested self-responsibility and growing out-of-pocket payments.
Health is no longer a product generated by HCPs but, rather, it is being co-pro-
duced by citizens or patients with the support of the HCPs [45;46].

Stronger self-responsibility for individuals or even a healthcare system that
builds on the autonomy of the users has a number of prerequisites. The relati-
onship between HCPs and patients needs to change radically [47]. Models of
participatory or shared decision-making between HCPs and patients are already
being explored. The acquisition of practical skills by both sides is not sufficient
and changes in self-image and role definitions, both of HCPs and patients, are
required for implementation [48].

Citizens and patients must be enabled to make optimal use of the available in-
formation and services. Besides the «readability» of the health systems, which
includes services that are understandable and easy to manage and which make
sense in the view of the users [49], patients must be trained to acquire sufficient
competence to use the services according to their wants and needs [50]. A basis
for this should be the psychological concepts of self-efficacy expectation and a
sense of coherence, which help citizens to protect their health [51].

Factors and concrete steps to facilitate and empower changes in the health sys-
tems have been developed at the «MetaForum Innovation in the health system».
They include a shift in paradigms from disease-oriented to health-maintaining



and health-promoting strategies, autonomy of the users, the principle of health
in all policies, and eight areas in particularly urgent need of innovation. These
are:increase in active participation, investment in health, transparency, result-
orientation, sustainability, integration and subsidiarity, as well as higher econo-

mic and societal benefit [52].

It is assumed that stronger consumer involvement would lead to a far more ef-
ficient healthcare economy and better health outcomes for the committed and
empowered patients of the future [53]. However, besides somewhat extended
patient involvement in some decision-making committees and in clinical practi-
ce, the structures for negotiating interests and requirements between the dif-
ferent stakeholder groups are by no means sufficient to reflect the changing
roles and requirements. Healthcare systems are strongly separated from other
fields of action in society (education, economy), although these should play an
important role in the adjustment of health systems to society’s needs through
fundamental innovation processes.

The health systems need

fundamental innovations



Three theses about competition for healthcare
innovation

The short review of three subsystems of the healthcare innovation system show-
ed that vital links between these fields of action are missing, thus hampering
efficient and targeted innovation processes. In some countries, attempts are
being made to overcome this situation and gain relative superiority in internati-
onal competition, but their scope is limited to specific details of the network of
stakeholders only.

Beyond the broadly accepted principles of innovation, attitudes towards the fol-
lowing three theses will shape future discussions about innovations in the field
of health and will influence in the longer term the competitiveness of health-
care innovation:

1.The improvement of people’s health, even in Western European countries,

requires fundamental changes in the public health systems

Although it is broadly accepted that healthcare for certain diseases should be
improved and that innovative products and treatment processes are needed
to achieve this, it unclear how fundamental the changes in our health systems
should be.While the protagonists of the existing structures believe that only in-
cremental changes are necessary and the stakeholders’'roles and organisational
structures should generally remain the same («<incremental innovation of health-
care»), others believe that it is necessary to fundamentally rethink and reorga-
nise healthcare in order to cope with the megatrends of demographic change,
chronic illness, rising healthcare expenditure, changing lifestyles etc. («radical
innovation of healthcare»). Orientation towards health instead of disease, user
autonomy and health in all policies would be such fundamental changes, inclu-
ding totally new roles for patients and healthcare professionals and radically
new business models beyond outpatient and hospital-based healthcare.

2.The innovation of innovation processes themselves will have to go much further

than we thought

A change of perspective from supply-orientation to users’ needs and preferen-
ces is not only necessary in the provision of healthcare, but also in the develop-
ment of innovations. Actually,innovation clusters in general only involve resear-
chers and manufacturers, with only marginal consideration being given to the
regulatory aspects of marketing authorisation and reimbursement, conditions
for introduction into daily healthcare and consumers’ or patients’ preferences.
Where informed consumers are well aware of their needs and choices, new pro-
ducts and processes can only be successful if they are developed with a focus on
the user («user innovation»). Evidence about an innovation’s costs and benefits
from the different perspectives of the stakeholder groups must be used far more
efficiently,and new ways of carrying out and using research are required.



3.Empowerment of citizens and patients as keepers of their health is the key to

more efficient healthcare innovation

Innovation in the field of healthcare requires greater coordination of the diffe-
rent subsystems (e.g.basic and clinical research with the markets).Here, the gui-
ding principle should be the needs of the citizens, clients and patients because,
through insurance premiums, taxes and out-of-pocket expenditures, these
groups are the funders of all health products and services. Without their under-
standing, agreement to prescriptions and active co-production of their health,
the provision of healthcare will remain inefficient. A system that is determined
by the health of well-informed and empowered citizens instead of the traditio-
nal structures of policy-making, financing and service provision will be far more
able to innovate and to adapt to the needs of the individual and society. This
will require substantial re-allocation of resources towards health-maintenance
and health promotion, radical changes in the role of healthcare professionals
from a patriarchal to a serving and supporting function, and (through democra-
tic procedures) shifting the power of decision from the experts to those directly
concerned.
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