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Abstract The literature on innovation in hospitals is
relatively extensive and varied. The purpose of this
article is to conduct a critical survey, and in particular
to highlight the functional and occupational bias that
characterises it, whereby the sole object of innovation
is medical care, and that innovation is essentially the
work of doctors. In order to achieve this objective, four
different (complementary or competing) concepts of
the hospital are considered. In the first, the hospital is
seen in terms of its production function, in the second,
as a set of technical capacities, in the third, as an
information system, and in the fourth, as a service
provider and a hub in a wider system of healthcare. In
the latter approach, hospitals are regarded as combi-
native providers of diverse and dynamic services, able
to go beyond their own institutional boundaries by
becoming part of larger networks of healthcare provi-
sion, which are themselves diverse and dynamic. This
approach makes it possible to extend the model of
hospital innovation to incorporate new forms of
innovation and new actors in the innovation process, in
accordance with the Schumpeterian tradition of
openness.
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Introduction

Innovation in hospitals is in itself scarcely a new
problem. Knowledge and innovation in the area of
health are inextricable elements of universal human
history. This heritage undoubtedly explains a certain
general tendency, in both the humanities and the social
sciences, to underestimate innovation in hospitals.
After all, it is medical innovation (in the sense of
technical care systems and biopharmacology) that
usually lies at the heart of investigations in this area.
This bias concerning the nature of innovation goes
hand in hand with a biased approach to the actors in-
volved in innovation. Thus, it is the medical profession
that occupies centre stage in the hospital innovation
system. However, hospitals are complex service or-
ganisations that provide an extensive and open-ended
range of services that both support and influence the
quality of care.

The purpose of this paper is to compile a survey of
the literature on innovation in hospitals and to high-
light the numerous possible reservoirs of innovation.
This literature can be divided into four groups of un-
even size. The first group includes those studies by
economists in which hospitals are considered in terms
of the notion of production function and are broadly
likened to firms. The characteristic shared by the sec-
ond group of studies, which adopt an approach in
which hospitals are seen as a set of technological and
biopharmacological capacities, is that they emphasise
medical innovation, that is the various types of (tangi-
ble and intangible) technological and biopharmaco-
logical innovations in the healthcare field. The third
group comprises an increasingly large number of
studies that consider the question of innovation in
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hospitals in terms of the introduction of information
systems. In the fourth and final group, which is the most
recent and probably the least voluminous, hospitals are
seen as providers of complex services and healthcare
system hubs. Here, the functional approach, in which
hospitals are reduced to their function of healthcare
providers, gives way to an approach that is both insti-
tutional (hospitals as providers of a multiplicity of di-
verse services) and network-based (hospitals as parts of
larger networks of healthcare provision).

Hospitals as production functions

Health economics was initially constructed around the
notion of the hospital as a production function, in
other words as a firm like any other. After all, the
notion of production function developed as a uni-
versal tool capable of accounting for any economic
activity. Thus, Phelps [1] does not see the slightest
difference between the production of cars and the
production of healthcare. In both cases, the funda-
mental objective is to mobilise and combine produc-
tion factors in order to create a product. In the case
of a car, the production factors will be, for example,
steel, plastic, labour, etc., while in the case of health
services, the production factors will be ‘medical care’,
that is a set of activities intended to restore or
increase patients’ health capital.

The production function can be written as follows:
H = g(m), where H denotes the product ‘health’ and
m ‘medical care’. The marginal productivity of medical
care is assumed to be positive or, in other words, an
increase in ‘medical care’ increases the restoration of
health. In addition, returns to scale are assumed to be
decreasing.

The medical care (m) that is described here, for
simplicity’s sake, as a homogeneous activity, actually
comprises a large number of variables [1]: capital
(beds, diagnostic and therapeutic equipment, operat-
ing theatres, etc.), supplies (bed sheets, more or less
sophisticated drugs, etc.), various types of workers
(nurses, doctors, secretaries, managers, etc.) and pa-
tients, since they are themselves participants in their
own care (co-production). Similarly, the product (H)
is not homogeneous, since hospitals and doctors’
surgeries are like multi-task workshops producing a
range of different products, each of which is specially
tailored to a specific patient [1]. This production
model does not differ fundamentally, therefore, from
that of organisations such as hairdressing salons,
motor vehicle or electronic equipment repair shops or
grocery stores.
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The notion of technique, it should be remembered,
lies at the heart of the concept of production function,
to the extent that technique is defined as a given
combination of production factors (in this case,
‘methods’ of providing healthcare). Changes in tech-
nique can be explained by changes in the relative prices
of these production factors. They are reflected in a shift
along the production function. Technological change is
reflected in the shift in the production function and
expresses the notion that more ‘health’ (H) is being
produced with unchanged quantities of production
factors, that is ‘medical care’ (m), or that the same
amount of health is produced with less medical care.
Thus, from a dynamic perspective, the health produc-
tion function can be written as follows: H, = g,(m,).

The literature on the hospital as a production
function, and more specifically on the microeconomics
of technical change and innovation in hospitals, is rel-
atively extensive [2-5]. As Béjean and Gadreau [6]
note, this standard approach to hospitals (and the
producer-consumer model associated with it) em-
phasises the search for the optimum by relying on the
definition of the rules governing public enterprise
pricing. When applied to service activities, this ap-
proach also comes up against the traditional hypothe-
ses relating to nomenclature, product anonymity and
non-interaction. Some studies have sought to critique
or adapt the notion of the hospital as a firm or pro-
duction function. These studies have drawn in partic-
ular on the economics of bureaucracy, agency theory,
convention theory and the new industrial economics
(for a survey, see [6, 7]).

Hospitals as a ‘set of technological
and biopharmacological capacities’

The focus of this second group of studies is medical
innovation. This term is used here to denote the
introduction and/or development of tangible or intan-
gible technological innovations, or of ‘medicinal’
innovations at the heart of a hospital’s core business,
namely the provision of medical care. Within this
generic category, three sub-groups can be identified:
(1) biomedical or biopharmacological innovation (new
drugs, new chemical or pharmaceutical substances,
etc.); (2) tangible medical innovation, i.e. the intro-
duction of technical systems, whether based on capital
goods or various small items of equipment and whether
used for diagnostic or therapeutic purposes; and (3)
intangible medical innovation, which encompasses
treatment protocols, diagnostic or therapeutic strate-
gies, etc.
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This second, very heterogeneous group of studies is
undoubtedly the largest in terms of volume. Its heter-
ogeneity manifests itself in various ways:

— The discipline involved: there have been contribu-
tions from economists, sociologists and management
experts, as well as experts, practitioners and profes-
sionals in the medical sector.

— Within these disciplines, the theoretical framework
adopted varies considerably. Thus to focus just on
economics, some studies are clearly in the neoclas-
sical tradition (and constitute an extension of the
studies outlined under ‘Hospitals as production
functions’), while others adopt a heterodox, partic-
ularly evolutionary approach.

— Intellectual status: sophisticated theoretical con-
structions, empirical studies, simple case studies.

— The range of medical innovations covered (cf.
typology presented above).

— The diversity of roles hospitals play in this medical
innovation: adoption, adaptation, participation in
the design, experiments, etc.

The main studies in this second group focus on (1)
the nature of medical innovation, (2) its dynamic, and
(3) its impacts.

The nature of medical innovation

This is the subject with which the vast majority of
studies by experts and practitioners, published regu-
larly in the numerous specialist magazines, are con-
cerned. These essentially descriptive articles constitute
veritable case study databases that social science
researchers, who generally ignore this literature, could
use to their advantage. For example, Schrayer [8]
identifies 18 categories or sectors, which can be divided
into three groups: single-use equipment, capital goods
and implants.

Although they are much fewer in number, this group
also includes some more theoretical inquiries into the
nature of technologies. The classification developed by
Thomas [9], for example, identifies three types of
medical technologies:

— ‘Non-technologies’, which are applied to little-
known and poorly understood diseases; these gen-
erally involve the provision of assistance and
support for patients in situations in which remission
is more or less inconceivable. This category would
include the treatment of tuberculosis until the 1920s
and of infections until the 1950s, and the treatment
of AIDS until the introduction of combination
therapy.

— ‘Halfway technologies’, which lead to a remission of
the disease or enable patients’ lives to be adapted to
their illnesses, albeit at relatively high cost. These
technologies help to slow down the development of
diseases, but have no real effect on the causes. They
would include the treatment of tuberculosis in the
1930s by artificial pneumothorax and sending pa-
tients to sanatoriums. More recent examples would
include organ transplantations, anti-cancer treat-
ments (radiotherapy and chemotherapy), dialysis
and combination therapies for AIDS patients.

— ‘High technologies’ (or ‘effective technologies’),
which result from real understanding of the patho-
logical mechanisms of the diseases in question.
These high technologies can be used to prevent
and cure diseases at low marginal cost. Immunisation
programmes, antibiotics and vaccines would fall into
this category.

The dynamic of medical innovation

All the humanities and social science disciplines have
been concerned with this second general theme, but
economics occupies a central position. The main the-
oretical problems addressed are the diffusion of med-
ical innovation, its life cycle and its decreasing returns.

The diffusion of medical innovation

Numerous studies have revealed differentiated diffu-
sion patterns, depending on the type of innovation in
question [10-12]. Thus, according to Majnoni D’Intig-
nano and Ulmann [13], innovations can be classified as
follows by decreasing rapidity of diffusion: drugs and
heavy equipment, complex procedures, and innova-
tions requiring a coordinated network of out-patient
and in-patient facilities. Moreover, the diffusion of
innovation depends on many other factors, such as the
existence of specialist teams with specific training,
the degree of acceptance of the innovation within the
population at large and even within the medical pro-
fession itself, government standards and controls and
even the pricing system.

Although a wide range of themes is addressed in the
literature on the diffusion of innovation, Paraponaris
et al. [14] take the view that this question can be
considered from three different perspectives, which
they denote by the terms normative, analytical/
descriptive and prescriptive. Normative studies seek to
define the optimal configurations for the use and dif-
fusion (rates and scale of diffusion) of medical inno-
vation and its various elements. In order to achieve
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their objective, the authors apply the traditional eval-
uation tools used by public economists, e.g. cost-ben-
efit and cost—effectiveness analyses, to healthcare
services [15]. Evans [16], for example, takes the view
that the rush to innovate affects expenditure drift in
health services, because medical innovations are
introduced and diffused in haste without any prior
economic evaluation such as cost-benefit analyses.
Analytical/descriptive studies are given over essentially
to examining the cognitive, socio-demographic and
organisational factors that encourage or hinder the
diffusion of medical innovations. Finally, prescriptive
studies seek to identify the financial and organisational
constraints and incentives that encourage and promote
more rational (use) of the resources allocated to the
healthcare system.

The life cycle of medical innovation

Some studies have revealed that medical innovations
have relatively short life cycles or, in other words, that
they are renewed or replaced very rapidly. Thus, We-
isbrod [17] notes that, of the 200 drugs and substances
most widely used 20 years ago, only 50 or so are still
widely used today. He also notes that most of the
diagnostic techniques and treatment protocols and
techniques currently in use did not exist less than
50 years ago. More recent studies [18] describe in
particular certain trends towards the replacement of
invasive investigations with non-invasive procedures,
of irradiating methods with non-irradiating methods
and of standard surgical procedures with therapeutic
techniques based on interventional radiology.

However, many studies [19-21] suggest that genuine
substitutions are rare and that the life cycles of medical
innovations can in fact be relatively long. In most cases,
medical innovations are added to the panoply of
existing diagnostic and therapeutic methods. Thus, for
example, endoscopy has not supplanted radiological
methods among gastroenterologists, despite its real
effectiveness. And in the sphere of medical imaging,
the widespread use of scanners has not led to any sig-
nificant reduction in the number of standard radio-
logical examinations, while MRI has not significantly
reduced the number of scans carried out.

The decreasing returns to medical innovations

A number of studies have investigated the decreasing
returns to medical innovations and the consequences
thereof. These decreasing returns become evident as
the innovation in question is diffused, whether as a
result of its being repeated in the treatment of the same

@ Springer

patient or being applied to other patients or to other
therapeutic indications [22-25].

For any given pathology, the diffusion of medical
innovations contributes to a deterioration in the cost—
effectiveness ratio. According to Paraponaris et al.
[14], patient survival, or the quality of that survival (an
indicator of the effectiveness of treatments), is
increasingly less elastic to R&D expenditure, to
investment in innovative technological equipment or to
the introduction of new therapeutic strategies. How-
ever, the deterioration in the cost—effectiveness ratio is
all the more rapid when the technique in question is
applied to new indications. Thus, according to Majnoni
D’Intignano and Ulmann [13], while hormone therapy
and adjuvant combination chemotherapies are major
innovations in the treatment of breast cancers, since
they significantly extend life expectancy at a relatively
low costs (€7,500 per year of life gained), one appli-
cation of these therapies outside of the group in
question multiplies costs by a factor of 10 or 15.

The impacts of medical innovation

This question can be considered in relation to a num-
ber of potential targets: quality of health, productivity,
work organisation, the nature of that work, health
expenditure, externalities, etc. We will confine our-
selves here to examining these last three targets and, in
particular, the question of the impacts of innovation on
health expenditure and externalities, which seem to
figure prominently in the literature. One additional,
cross-cutting theme is evaluation (of medical technol-
ogies), the aim of which is both to verify the perfor-
mance of the technologies in their practical
applications and to assess their positive or negative
consequences for individuals and the wider society [19,
25-217].

Medical innovation and health expenditure

Economists frequently tackle the question of medical
innovation from the perspective of health costs: med-
ical innovation is, after all, often regarded as the main
factor in explaining the rise in health expenditure [28-
32]. According to Newhouse [30], medical innovation
explains half of the increase in medical expenditure in
the USA over half a century. In France, L’horthy et al.
[33] estimate that technical advances in medicine ex-
plain more than a quarter of the increase in health
expenditure between 1970 and 1995. For his part,
Weisbrod [17], who draws on Thomas’s typology, takes
the view that the sharp increase in health expenditure
is linked to the fact that the collective treatment of
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many diseases has moved from stage 1 (non-technol-
ogies) to stage 2 (halfway technologies), with its asso-
ciated higher costs.

However, the direction of causality between med-
ical innovation and health expenditure is far from
obvious. Some authors wonder whether the causality
might not in fact be reversed, with technological
innovation being the result rather than the cause of
increased health expenditure [19]. It should be noted,
furthermore, that what is problematic is less the
absolute level of health expenditure than the
increasing ineffectiveness of this expenditure relative
to the results achieved [13, 34]. Thus, for example, the
development of vaccines and antibiotics in the 1950s
led to significant improvements in health at relatively
low cost. On the other hand, the technical progress
achieved in the 1970s and 1980s (in spheres such as
organ transplants, chemotherapy and medical imag-
ing) led to a greater increase in expenditure, but a
relatively smaller gain in terms of collective health.
Finally, in the 1990s, the cost of treatments for cancer
and cardiovascular diseases increased rapidly but the
health effects were modest.

Medical innovation, healthcare quality and well-being

A certain number of studies have focussed on the
relationship between medical innovation and health-
care quality and, more generally, on the impacts of
medical innovation on well-being, whether individual
or collective. These studies assess quality on the basis
of criteria such as technical effectiveness, safety and
comfort, accessibility (physical and moral) and the cost
savings achieved [19].

Technical effectiveness is essentially a measure of
the impact of medical innovation on the reduction of
mortality, morbidity or infirmity. De Kervasdoué and
Lacronique [19] note that any evaluation of technical
effectiveness is concerned primarily with ‘medicinal’
innovations and, to a lesser extent, with instrumental
innovation, but never with organisational innovation,
for which there are no reliable evaluation methods.

Safety and patient comfort are the quality charac-
teristics associated with the non-invasive technological
trajectories, analyses and examinations based on sim-
ple automatic manipulation techniques. These inno-
vations are associated with a considerable reduction in
the undesirable effects and possible problems likely to
damage a patient’s quality of life.

The (physical and moral) accessibility of healthcare
is a quality characteristic that relates both to organi-
sational innovations (e.g. day-units or the ‘hospital at

home’, which provide access to care while at the same
time avoiding hospitalisation in the conventional
sense) and technological innovations linked in partic-
ular to telecommunications, which facilitate access to
health services (e.g. computerised appointment man-
agement systems, telemedicine).

Finally, the economic criterion describes innovation
trajectories based on the reduction of the unit cost of
healthcare and thus on the careful use of resources.

Any improvement in one or other of these variables
is regarded as a contribution to healthcare quality and
increased well-being, even if it has no effect on tech-
nical effectiveness (in the sense of reduced mortality,
morbidity or infirmity).

There are also a number of studies given over to the
general theme of evaluating the effects of technological
progress and innovative procedures on the quality of
patients’ (extended) lives [21, 35]. Thus, Weinstein and
Stason [36] and Williams [37] develop a synthetic
indicator of the ‘quantity and quality of survival’
(QALY: ‘quality-adjusted life years’), which can be
used as a basis for analysing a treatment in terms of
both life expectancy and survival quality.

Medical innovation and the nature of work

Medical innovation fundamentally alters the nature of
medical care. The relational aspect of providing
healthcare tends to be replaced by a logistical process
whereby the patient is transferred from one technical
system to the other [38]. In consequence, technical acts
increasingly replace relational acts and technical time
is increasingly substituted for relational time, which
also gives rise to changes in management and moni-
toring systems, since it is easier to measure technical
time than relational time.

The new medical technologies are also contributing
to the break-up of the traditional notion of a profession
and to the emergence of new professions. The medical
professions are increasingly entering a period of inte-
gration characterised by a blurring of the traditional
boundaries between, for example, biology and clinical
practice (development of predictive medicine) and
between medicine and surgery (development of inter-
ventional techniques), as well as between research and
clinical practice and between health and social services
[39]. The use of new technologies leads to the emer-
gence of new competences. For example, the devel-
opment of non-invasive techniques means that
surgeons and their teams work with conscious patients,
whereas they used to operate on patients under
anaesthetic. The need to manage this new service
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relationship gives rise to changes in behaviour and
competences for all operating theatre personnel.

Hospitals as information systems

In the literature, innovation in services is very often
reduced to the introduction of new information and
communication technologies (NICTs) [40]. It is true
that, for several decades, services have been the main
users of this type of technology. Hospitals are not, of
course, immune to the pervasive diffusion of NICTs.
Consequently, a significant number of studies have
taken as their starting point the notion of the hospital
as an information system and examined innovation in
hospitals in terms of its relations with the informational
paradigm. There has even been talk of a trend towards
so-called digital hospitals, in which the use of paper is
greatly reduced and fully integrated IT systems are a
ubiquitous presence, with computer terminals even
located at patients’ bedsides.

In surveying the literature on innovation in hospitals
considered from this point of view, a distinction has to be
made—albeit an artificial one in some cases—between
information technology applied to administration
(informational and material flows) and information
technology applied to medical care itself.

NICTs and the management of informational
and material flows

Information technology swept through hospital
administrative departments as early as the mid-1960s.
It was only later that it was applied, first, in logistical
departments (management of material flows) and then
in medico-technical departments [41-44].

A number of studies [45, 46] are given over to the
development of more or less sophisticated typologies
of NICT applications or of the various hospital man-
agement systems. Sachot [46], for example, identifies
four separate management systems: a patient man-
agement system (comprising an administrative and a
medical component); a production input management
system (i.e. pharmacy and other supplies, as well as
personnel); a system for managing production units;
and a system for managing production itself (which
extends from patient reception to discharge and bill-
ing).

There is nothing to separate this literature from that
devoted to other types of service activities. The anal-
yses focus primarily on the impacts of NICTs on vari-
ous economic variables: quality, work organisation
and, in particular, productivity and employment. These
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last two variables will be examined in ‘The effects of
NICTs on employment and productivity’ below.

NICTs applied to medical care

We are dealing here with medical technologies, that is
with technologies applied to patient care, in whatever
form that care may take, whether diagnosis, treatment
or monitoring. These technologies have emerged much
more recently than those deployed for administrative
purposes [47].

It is useful, in investigating the nature of these
technological innovations, to make a distinction be-
tween two major groups of technologies: (1) hybrid
medical technologies that have an NICT component
added to other technological elements (robotics,
transport, etc.); and (2) NICTs that facilitate the
delivery of healthcare remotely (principally telemedi-
cine).

Hybrid medical technologies (i.e. those that com-
bine NICTs with more traditional, material processing
technologies) have been the subject of numerous
studies [48, 49] that are essentially analytical/descrip-
tive in nature (description of the technology, analysis
of its impact in organisational terms). The examples
most frequently investigated include computer-assisted
diagnosis, medical monitoring, automatic diagnostic
equipment and video surgery. Imaging (MRI, scanog-
raphy, video endoscopy, etc.) is often regarded as the
medical technology that has benefited most from pro-
gress in [T, automatics and video. The principal themes
of studies devoted to these hybrid medical technologies
are generally the same as those already mentioned in
"Hospitals as a “‘set of technological and biopharma-
cological capacities’” above that deal with medical
innovation from the point of view of the hospital as a
‘set of technological and biopharmacological capaci-
ties (diffusion and impact on the quality of care and
well-being, for example).

Telemedicine already has its particular spheres of
application, such as obstetrics and, more generally,
perinatality, but other areas are also affected, including
emergency services, out-patient clinics and treatment
centres, prisons and retirement homes [50]. In each of
these sectors, there are many possible spheres of
application, including remote consultations, visio-
communication, teleconferencing, telemonitoring [51].
Over and above the sometimes very detailed descrip-
tion of the possible uses and the (sometimes unful-
filled) promises of the application of NICTs to remote
medicine, two major research concerns can be identi-
fied. Firstly, investigations of telemedicine are often
associated with more general enquiries into the
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development of care networks [52]. The other major
preoccupation is with hospital treatment provided in
the home [53-55]. Studies in this second group focus in
particular on the social and ethical implications of
home care, the economic impact of high-tech home
care and the effects of NICTs on patients and their
families. These two groups of studies are sometimes
accompanied by economic or sociological analyses of
access to healthcare, particularly in areas with low
levels of provision [56] or among certain social groups
(the elderly in particular).

The effects of NICTs on employment
and productivity

Studies that approach innovation from the perspective
of NICTs, on the one hand, and from that of the hos-
pital as a set of technological and biopharmacological
capacities, on the other, share a number of concerns
(diffusion, impacts on quality of healthcare and well-
being, for example). However, one important differ-
entiating characteristic is the focus, in the first group,
on the effects of NICTs on jobs and productivity. These
last two questions are essentially, though not exclu-
sively, associated with the administrative applications
of NICTs.

NICTs and the question of employment and skills

A very large number of studies have investigated the
effects of NICTs on employment, in both its quanti-
tative and qualitative aspects [45, 57-59]. The following
are some of the main concerns of these studies: the
volume of jobs, the nature of work and employment,
the demarcation lines between tasks, the new profes-
sions, payment systems, monitoring of work, internal
mobility (career opportunities), etc. This is not of
course an exhaustive list, nor can the individual themes
be considered independently of each other.
Paradoxically, the finding on which there seems to
be unanimity is that the introduction of NICTs seems
to have had relatively little impact in terms of reducing
the volume of hospital jobs. It would appear that new
technologies are supplementing rather than replacing
existing functions and procedures. As far as the more
qualitative aspects of employment are concerned, the
findings also tend to show that the impact of NICTs has
been positive rather than negative. In his studies of the
American hospital system, Stanback [45] found that
the work done by administrative staff and nurses had
widened in scope and that their responsibilities had
increased; there were also new career opportunities,

which reflected the increased need for professionals
and specialists to operate and maintain the technical
tools (isotope technicians, IT specialists, electronics
experts, etc.). This is leading to the emergence within
hospitals of new scientific/administrative elites [41, 60,
61, 47]. Similarly, according to Vendramin and Val-
enduc [59], NICTs have not generally had much of a
negative influence on the qualifications, competences
and occupational status of workers in the hospital
sector. Contrary to what has been observed in other
service sectors (banking and insurance, distribution,
etc.), the pressures on workers and working conditions
following the introduction of NICTs seem to be rela-
tively weak. Little evidence has been found of stressful
monitoring, increased labour turnover, increased
involuntary part-time working or any increase in low
levels of qualifications and skills.

Mention should also be made of some interesting
studies on the shifts in occupational boundaries
resulting from the introduction of NICTs. For example,
according to Silver [57], the increasing computerisation
of medical and administrative records is forcing nurses
to act as secretaries when it comes to certain admin-
istrative tasks, while hospital IT services currently play
very little part in their strictly medical duties. The
number of bedside computers is still very small indeed.

New information and communication technologies
have led to a number of certain changes in the struc-
ture and composition of occupational categories. Thus,
a high proportion of the NICTs used in hospitals (al-
though this is also true of all the new technical systems
introduced in hospitals) now depend on specialists,
who generally benefit from continuing training pro-
grammes provided by the manufacturers of the medical
equipment themselves.

NICTs and the productivity question

The productivity question cannot be dissociated from
that of employment. However, the question of pro-
ductivity, which is a particularly sensitive one when it
comes to the impact of NICTs, is less frequently the
focus of studies of ‘medical innovation’ (cf. ‘Hospitals
as a ‘“‘set of technological and biopharmacological
capacities”’). After all, the main purpose of medical
innovation (in the sense of the ‘hospital as set of
technical and biopharamcological capacities’ app-
roach) is to help improve patient health rather than
reduce employment levels.

As in other service sectors, the basic question run-
ning through the literature on this subject is that of
Solow’s paradox, which concerns the difficulties of
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generating productivity gains through the use of all-
pervasive information technology. Here again, at-
tempts to explain this paradox occupy an important
place. Some interpretations are specific to hospitals.
For example, according to Fuchs [62], the increase in
litigation for alleged professional negligence explains
the inadequacy of the productivity gains. And indeed,
health professionals have tended to increase the vol-
ume of records, reports and other documentation they
produce in the course of treating patients as a pre-
cautionary measure should they become involved in
litigation. This increases the volume of work done by
doctors and other health professionals, but has abso-
lutely no effect on output. Doctors are also conducting
more examinations and devoting more time to each
patient, without there being any corresponding change
in pricing practices. Finally, they have a tendency to
request increasing numbers of tests and analyses of
various kinds for each patient.

Other explanations of Solow’s paradox are more
general and can be applied to all services or even to all
economic activities. This is the case with hysteresis
phenomena, which reflect the notion that a certain time
has to elapse before the use of NICTs in hospital
activities has a real and measurable impact on pro-
ductivity [45, 63]. It also applies to criticisms of the
methods used to measure productivity, which are said
to be ill-suited to services [64].

Hospitals as service providers and healthcare
system hubs

This concept of the hospital reflects a change of ap-
proach, one that marks a shift away from the technicist
perspective towards one that places greater emphasis
on service and the (internal and external) service
relationship. The patient is not simply a patient in need
of treatment but also a consumer of a complex set of
services, and efforts have to be made to satisfy this
customer’s needs, as well as those of his family.

Thus, innovation in hospitals is not a black box, as
in the production function approach. It is no longer
simply the sum of the more or less highly developed
and spectacular medical technologies designed and/or
used by a medical aristocracy, as in the approach that
sees the hospital as a set of technical and biophar-
macological capacities. Nor does it come down simply
to a sophisticated and all-pervasive information sys-
tem, as in the hospital-as-information-system ap-
proach. If innovation in hospitals is to be
apprehended in its totality, it is necessary to break
into the black box of the organisation. Penetrating the
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black box in this way puts the spotlight on the actors
in innovation and on support functions (accommoda-
tion, catering, laundering, transport, etc.), which are
also neglected.

In our experience, the specialist professional litera-
ture is less resistant to adopting an approach that is
open to the multiple aspects of innovation in hospitals.
A survey of this literature is facilitated by dividing it
into two groups. The first comprises analytical studies
that seek to develop broad, open typologies of inno-
vation or focus on forms of innovation that are gen-
erally neglected. The few academic studies concerned
with the same issues will be allocated to this group. The
second comprises more descriptive studies that confine
themselves to ‘technical’ presentations of case studies
of innovation in hospitals. These case studies cover a
very wide range of innovations.

The typological and analytical/descriptive studies

This first group includes the studies by Anatole-Touzet
and Souffir [39], who describe a veritable hospital
‘innovation system’ encompassing the following types
of innovation:

— Technological innovations in the strict sense of the
term: biotechnologies, IT, new equipment, etc.

— Service innovations linked to changes in the way
hospitals go about their work, that is the introduc-
tion of new activities such as out-patient services,
medical and social services for the destitute and the
development of networks with doctors in private
practice and/or voluntary organisations.

— Organisational innovations: reorganisation of
administrative and logistical departments, evaluation
of healthcare quality, development of treatment
protocols, organisation of working time, etc.

— Social and cultural innovations: development of
problem-based training schemes, programmes for
improving working conditions, etc.

This typology, which has the merit of acknowledg-
ing the multiplicity of different forms of innovation
that exist in hospitals and therefore belongs to what
might be called the Schumpeterian tradition, suffers
from a lack of any explicit definition of each of the
categories and from a certain degree of overlap be-
tween them. Thus, as the examples listed above show,
the boundaries between service, organisational and
social innovations are not clearly defined.

This group also includes the studies of Arbuz and
Debrosse [65], which concentrate more on ‘non-tech-
nological’ innovation. These authors criticise other
studies for their excessive concentration on ‘innovation
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in terms of medical equipment and practices’, which
leads to serious underestimation of the important role
played by the modernisation of other activities, in
particular the general running of hospitals and working
conditions.

The academic studies that tackle the question of
organisational innovation in hospitals can be charac-
terised in different ways. Firstly, there are relatively
fewer of them than of the others. Secondly, they tend
to emphasise innovations in the organisation of
healthcare or of treatment wunits. Thirdly, an
increasing number of them are concerned with issues
related to healthcare networks [65, 67]. Finally, a
(relatively) large number of them tackle the question
of organisational innovation as a secondary matter,
that is, in most cases, as a consequence of the
introduction of medical technologies or new infor-
mation systems. Thus, for example, De Kervasdoué
[63] argues that the diffusion of technological inno-
vations is reflected, firstly, in increased costs before
giving rise to organisational innovations introduced
with a view to fully exploiting the new potential for
increased productivity. This approach to organisa-
tional innovation as a matter of secondary impor-
tance is even more explicit in the studies by
Lamarque [68], who makes a distinction between key
and peripheral innovations. Key innovations, which
are strictly medical, are those involving technologies
used for diagnostic or investigative purposes, for
treatment or rehabilitation and for prevention, in
other words the triad of drugs, material resources
(products and equipment) and techniques (proce-
dures). Peripheral innovations are structural or or-
ganisational innovations introduced in order to bring
about changes in the organisation of healthcare
provision.

The case studies

Most of the available studies belong to this second
group. They include examples, case studies, mono-
graphs and accounts of experiments. One example in
France is the journal Gestions Hospitaliéres which,
every two years since 1987, has published the results of
the ‘awards for innovations in hospitals’. The various
award winners listed here constitute a very rich data-
base of innovations in French hospitals. Examination
of these case study databases, and of other sources as
well, shows that the range of innovations listed is ex-
tremely wide, covering a multiplicity of areas and
specialities within hospitals.

If strictly technological innovations (medical, IT-
related and logistical) are excluded, the hundreds of

innovations listed can be divided into the following five
categories':

Organisational innovations

These include, firstly, all attempts to modernise the
organisation and functioning of non-medical hospital
departments: breaking down departmental boundaries,
organisational ‘flattening’ [69], establishment of new
units in order to develop or take responsibility for new
functions in spheres such as catering, accommodation,
shops, maintenance, management, etc. They also in-
clude all innovations in the organisation of healthcare
provision. Examples would include the establishment
of new types of clinics within certain hospitals, ‘the
hospital at home’, ‘day-units’ [60, 70-74]. Organisa-
tional innovations may be secondary to technological
innovations or separate innovations in their own right,
as already noted.

Managerial innovations

This category comprises new management techniques
and methods, e.g. new accounting and financial tech-
niques and procedures, new management practices,
such as the development of strategic approaches, client
segmentation, the introduction of total quality man-
agement approaches [75-78]. The Programme de
Médicalisation du Systeme d’Information, a manage-
ment tool that seeks to measure hospital activity by
means of a typology of patients or diseases, also falls
into this category [79].

Relational or service innovations

This category includes all innovations affecting the
nature of the interface between service providers and
service users and their families, such as improvements
in the quality of patient facilities, management of pa-
tient flows, reductions in waiting times, accommoda-
tion for patients’ families, etc. [80, 81].

Social innovations

Barreau [82] defines social innovation as a process
based on social bargaining and formal and informal
compromises leading to changes in the rules governing
coordination and incentives. Thus, these innovations
take shape through the development of new attitudes

! The categories in question may overlap with each other. After
all, the definitions adopted in the literature often vary depending
on the studies and authors in question.
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to work organisation, the exercise of power and deci-
sion-making processes. Examples would include
experiments with internal communications [83] or even
with voluntary working hours in excess of the standard
(in France) 35-h week or flexible time management
[84, 85].

Innovations in external relations

This type of innovation involves the establishment (in
new and original forms) of particular relations with
customers, suppliers, the public authorities, other
businesses, etc. For some years, hospitals have after all
been increasingly opening up to their environments.
The purpose of this opening up is control expenditure,
as well as to facilitate the detection of change and to
anticipate changes in demand and the nature of the
new needs that have to be satisfied [86]. Innovations in
external relations can take a number of different, more
or less complex forms (depending on the number of
actors involved in the new relationship, the purpose of
that relationship, etc.). Thus, the simplest innovations
in external relations are those involving bilateral rela-
tions. The following examples can be cited: agreements
on the shared use of heavy equipment (whether med-
ical or logistical equipment), agreements on the joint
acquisition of such equipment, mergers between hos-
pitals and the sale of services to other hospitals or to
firms or organisations in other sectors. A range of
different service activities might be involved here:
catering, laundry services and logistics, as well as
training, consultancy, renting out of premises for con-
ferences or cultural activities, etc. The more complex
innovations in external relations involve healthcare
networks. Increasingly diverse networks are being built
up, whether formal or informal, integrated or other-
wise and dependent (or not) on the use of NICTs. It
might be said that the ‘hospital as service provider’ is
increasingly also part of a network of healthcare and
other services.

Conclusion

The question of innovation in hospitals can be inves-
tigated from several interdependent theoretical per-
spectives: hospitals viewed in terms of their production
functions, as sets of technical and biopharmacological
capacities, as information systems or as service pro-
viders and healthcare system hubs. In the literature,
the first three perspectives predominate. The main
focus of attention is, on the one hand, those innovation
processes involving a hospital’s ‘operational centre’,
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that is the individual treatment units, and, on the other,
the implementation of medical and/or IT innovations.
As a consequence, the literature largely ignores certain
aspects of innovation in hospitals and consequently
fails to investigate either the form or nature of that
innovation or the departments (i.e. the actors) involved
in such innovation.

This technological ‘bias’ can be interpreted in vari-
ous ways by drawing on various economic and socio-
logical arguments. Firstly, economic theory, through
the notion of the production function, favours a tech-
nologist approach to innovation, which is usually re-
duced to process innovations. Secondly, medical and IT
innovations are tangible and often spectacular. They
can be described as pervasive when they are no longer
concentrated in clearly identified areas of ‘cutting-edge’
specialist hospitals (operating theatres, radiology
departments, laboratories, etc.), but have spread to all
hospitals (including general or basic hospitals) and
other areas of hospitals, particularly in-patient areas
[38]. These technologies constitute a hospital’s ‘shop
window’ and testify to its degree of modernism and
technicity and its practitioners’ level of competence. A
hospital’s technical capacities enable it to attract not
only (good) doctors but also patients. It is hardly sur-
prising, therefore, that hospital managers and medical
staff should combine to highlight this aspect of inno-
vation. Furthermore, hospitals are healthcare providers
dominated by the medical profession. This being so, the
concentration on innovations involving this ‘learned
profession’ can scarcely be regarded as illegitimate.

However, hospitals are increasingly complex or-
ganisations producing a wide range of outputs and
services. Consequently, they have many other sources
of innovation available for exploitation, whether by
researchers, actors in the hospitals themselves or the
public authorities. These new sources contain an
abundance of technological innovations, as well as or-
ganisational innovations, service innovations, etc. They
bring into play actors other than medical personnel,
including administrators and workers in services such
as catering, cleaning and so on.

The forms and the modes of innovation in such an
organisation are therefore diverse. Our assumption is
that medical innovation is not synonymous with hos-
pital innovation, in other words that hospital innova-
tion is a category much broader than medical
innovation. It is thus necessary for the actors in hos-
pitals, the public authorities and researchers in the
social sciences to take into account these various res-
ervoirs of innovation and the actors involved in them,
both individually and in terms of the interactions be-
tween them (reciprocal effects, conflicts).
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The view of innovation as a technical system is
fundamental. There is no question of rejecting it. On
the contrary, this perspective should be broadened,
particularly in those areas of hospitals where it is ne-
glected (logistics, catering, cleaning, etc.). In the same
way, it is not our intention to devalue the role of
doctors. It is quite simply a question of not neglecting
any form or any actor in the innovation process, insofar
as they contribute to a better quality of service, to
improved economic efficiency and more generally to
improved hospital performance. In other words, as
much as scanners or MRI, account should be taken, for
example, of improvements in the reception of patients,
the introduction of new organisational forms and new
services in non-medical sectors and the development of
new types of cooperations and innovative network
structures.

The four approaches to innovation outlined here
provide a general analytical framework and survey of
the literature on innovation in hospitals. We do not
claim to have included in this survey all the studies
devoted to innovation in hospitals—far from it. We
take the view, quite simply, that most of the existing
studies could be incorporated into this relatively simple
general framework. We also think that the fourth ap-
proach outlined here, which is still adopted by only a
minority of theoretical studies, is the one most able, in
accordance with the Schumpeterian tradition of open-
ness, to take account of the wide diversity of forms of
hospital innovation and of actors in the innovation
process. However, this approach lacks the analytical
and theoretical foundations that would unify the
diversity of studies that adopt this approach. Some of
the paths towards a unifying model of this kind are
outlined in Djellal and Gallouj [87].

Acknowledgement We gratefully acknowledge the comments
and suggestions by the three anonymous referees appointed by
the journal.

References

1. Phelps, C.: Health Economics, p. 559. Harper-Collins, New
York (1992)

2. Shephard, R.W.: Theory of Cost and Production Functions.
Princeton University Press, Princeton (1970)

3. Newhouse, J.P.: Towards a theory of non profit institutions:
an economic model of the hospital. Am. Econ. Rev. 60, 64—
74 (1970)

4. Conrad, R.F., Strauss, R.P.: A multiple-output multiple input
model of the hospital industry in North Carolina. Appl.
Econ. 15, 341-352 (1983)

5. Ahern, M.: The softness of medical production and impli-
cations for specifying hospital outputs. J. Econ. Behav. Or-
gan. 20, 281-294 (1993)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

. Béjean, S., Gadreau, M.: Quelles théories économiques pour

I’hopital? Cah. Lillois Econ. Sociol. 18, 26-40 (1991)

. Piatecki, C., Ulmann, P.: La micro-économie de la santé:

bilan et perspectives. Rev. Econ. Financiere 34:47-69 (1995)

. Schrayer, S.: Les technologies médicales: une industrie de la

santé, p. 168. Editions Pradel, Paris (1995)

. Thomas, L.: The Lives of a Cell, p. 180. Bantam Books, New

York (1975)

Nystrom, P.C., Ramamurthy, K., Wilson, A.: Organizational
context, climate and innovativeness: adoption of imaging
technology. J. Eng. Technol. Manag. 19(3), 221-247 (2002)
Jerome-D’Emilia, B., Begun, J.W.: Diffusion of breast con-
serving surgery in medical communities. Soc. Sci. Med. 60,
143-151 (2005)

Hashimoto H, et al. (2006) The diffusion of medical tech-
nology, local conditions, and technology re-invention: a
comparative study on coronary stenting. Health Policy
79:221-230

Majnoni D’Intignano, B., Ulmann, P.: Economie de la santé,
p. 438. PUF, Paris (2001)

Paraponaris, A., Moatti, J.P., Mossé, P., Huard, P.: Econo-
mie de I'innovation médicale: bilan et perspectives. In: Sailly,
J.-C., Lebrun, T. (eds.) Dix ans d’avancées en économie de la
santé, pp. 225-233. Editions John Libbey Eurotext, Mon-
trouge (1997)

Laroche, S., Allenet, B., Foroni, L., Calop, J.: Apport déci-
sionnel de I’analyse médico-économique de I'innovation a
I’hopital: le cas de la fermeture des communications inter-
auriculaires par voie percutanée. J. Econ. Med. 19(7-8), 491-
501 (2001)

Evans, R.: Finding the levers, finding the courage: lessons
from cost-containment in North America. J. Health Polit.
Policy Law 11, 585-616 (1986)

Weisbrod, B.: The health care quadrilemna: an essay on
technological change, insurance, quality of care, and cost
containment. J. Econ. Lit. 29, 523-552 (1991)

Frija, G., Kalai, A., Hernigou, A., Grataloup, C., Revel,
M.P.: Imagerie non isotopique. In: Broun, G. (ed.) Le pla-
teau technique médical a I’hopital, pp. 225-263. Editions
Eska, Paris (2002)

De Kervasdoué, J., Lacronique, J.-F.: L’état et la technique:
I‘apparition du rationnement. In: De Kervasdoué, J., Kim-
berly, J., Rodwin, V. (eds.) La santé rationnée: la fin d’un
mirage, pp. 89-116. Economica, Paris (1981)

Negre, M., Cayrol, B., Sebah, H.: Substitution ou complé-
mentarité des techniques médicales: la pratique endoscopi-
que et radiologique des gastro-entérologues. J. Econ. Med.
7(6 bis), 19-30 (1989)

Beresniak, A., Duru, G.: Economie de la santé, p. 216.
Masson, Paris (2001)

Eddy, D.: Screening for cervical cancer. Ann. Intern. Med.
113, 214-226 (1990)

Eisinger, F., Giordanella, J.P., Allemand, H., Benech, J.M.:
Dépistage du cancer du sein. Le colit du temps et de ’espace.
Rev. Med. de I’Assurance Mal. 2, 128-133 (1995)

Moatti, J.P.: Ethique médicale, économie de la santé: les
choix implicites. Ann. Mines 22, 74-80 (1991)

Durieux, P., Blum, C., Jolly, D.: Evaluation des technologies
médicales a ’hopital. J. Econ. Med. 2:103-112 (1986)
Béjean, S., Gadreau, M.: Du calcul économique a I’évalua-
tion organisationnelle des politiques de santé. Rev. Fr. Econ.
XI(1), 21-47 (1996)

McGregor, M., Brophy, J.M.: End-user involvement in
health technology assessment development: a way to in-
crease impact. Int. J. Technol. Assess. Health Care 21(2),
263-267 (2005)

@ Springer



192

F. Djellal, F. Gallouj

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Altman, S.H., Blendon, R. (eds.): Medical Technology: The
Culprit Behind Health Care Costs? Department of Headline,
Education and Welfare, Washington (1977)

Ginzberg, E.: High tech medicine and rising health care
costs. JAMA 263(13), 1820-1822 (1990)

Newhouse, J.P.: Medical care costs: how much welfare loss?
J. Econ. Perspect. 6(3), 3-23 (1992)

Fuchs, V.: Economics, values and health care reform. Am.
Econ. Rev. 86, 1-24 (1996)

Cutler, D.M., Huckman, R.S.: Technological development
and medical productivity: the diffusion of angioplasty in New
York State. J. Health Econ. 22(2), 187-217 (2003)

L’horty, Y., Quinet, A., Rupprecht, F.: Expliquer la croissance
des dépenses de santé: le role du niveau de vie et du progres
technique. Econ. Previs. 129-130(3—4), 257-268 (1997)
Cutler, D.: A guide to healthcare reform. J. Econ. Perspect.
8: 13-29 (1994)

Le Pen, C.: Théorie de I'utilité et mesure des états de santé:
le débat QALYs-HYEs. Econ. Previs. 129-130(3-4), 37-54
(1997)

Weinstein, M., Stason, W.: Foundations of cost-effectiveness
analysis for health and medical practices. N. Engl. J. Med.
296, 716-721 (1977)

Williams, A.: Economics of coronary artery bypass grafting.
BM]J 291, 326-329 (1985)

Chandernagor, P., Claveranne, J.P., Krichen, M.: Le statut
des équipements hospitaliers: stratégie(s) d’acteur(s) et or-
dre technicien. In: Contandriopoulos, A.P., Souteyrand, Y.
(eds.) L’hopital stratege, pp. 257-267. John Libbey Eurotext,
Montrouge (1996)

Anatole-Touzet, V., Souffir, W.: Innovation technologique,
organisation du travail et gestion des compétences. Gestions
Hosp. 354, 222-225 (1996)

Gallouj, F.: Innovation in the service economy: the new
wealth of nations, p. 226. Edwar Elgar Publishing, Chelten-
ham, Northampton (2002)

Acker, F.: L’informatisation des unités de soins et travail de
formalisation de l’activité infirmiere. Sci. Soc. Sante. 13(3),
69-91 (1995)

Hémidy, L.: L’informatisation des hopitaux et ses enjeux.
Rev. Fr. Gestion 109: 125-136 (1996)

England, I., Stewart, D., Walker, S.: Information technology
adoption in health care: when organisations and technology
collide. Aust. Health Rev. 23(3), 176-185 (2000)

Burke, D.E., Menachemi, N.: Opening the black-box: mea-
suring hospital information technology capability. Health
Care Manag. Rev. 29(3), 210-217 (2004)

Stanback, T.: Computerization and the transformation of
employment: government, hospitals and universities, p. 151.
Westview, Boulder (1987)

Sachot, E.: La productique entre a I’hopital. Polit. Ind.
(winter), 135-141 (1989)

Berbain, X., Minvielle, E.: Informatique et gestion des unités
de soins. Sci. Soc. Sante. 19(3), 77-106 (2001)

Child, J., Loveridge, R., Harvey, J., Spencer, A.: The quality
of employment in services. In: Forester, T. (ed.) The infor-
mation technology revolution, pp. 419-438. Basil Blackwell,
Oxford (1985)

Blackburn, P., Coombs, R., Green, K.: Technology, eco-
nomic growth and the labour process, p. 239. St Martin, New
York (1985)

Djellal, F., Gallouj, F.: Innovation in care services for the
elderly. Serv. Ind. J. 26(3), 303-327 (2006)

David, A., Midy, F., Moisdon, J.C.: Les TIC restructurent-
elles? péripéties de deux réseaux de télémédecine en péri-
natalité. Rev. Fr. Aff. Soc. 3, 69-94 (2003)

@ Springer

52.

53.

54.

55.

56.

57.

8.

59.

60.

61.

62.

63.

64.

65.

67.

68.

69.

70.

71.

72.

73.

Kerlau, M., Pelletier-Fleury, N.: Restructuration du sys-
teme de soin et diffusion de la télémédicine. La dynami-
que de linnovation en santé, 2nd Conference of the
College des économistes de la santé, February, CNAM
(2001)

Arras, J.D. (ed.): Bringing the hospital home, p. 259. John
Hopkins University Press, Baltimore (1995)

Mehlman, M.J., Youngner, S.J. (eds.): Delivering high
technology home care, p. 214. Springer, Berlin Heidelberg
New York (1991)

Bentur, N.: Hospital at home: what is its place in the health
system. Health Policy 55, 71-79 (2001)

Le Goff Pronost, M., Lethiais, V.: Planification de I’offre de
soins entre deux zones géographiques et télémédecine,
Workshop TIC et réorganisation spatiale des activités éco-
nomiques, ENST, Brest, 21-22 November 2002

Silver, H.: Vers une gestion flexible des services profession-
nels? le cas des hopitaux et des services juridiques aux Etats-
Unis. In: Gadrey, J., Gadrey, N. (eds.) La gestion des
ressources humaines dans les services et le commerce,
pp. 165-180. L’Harmattan, Paris (1992)

Dent, M.: Professions, information technology and manage-
ment in hospitals, p. 212. Avebury, London (1996)
Vendramin, P., Valenduc, G.: Technologies et flexibilité: les
défis du travail a I’ére numérique, p. 180. Editions Liaisons,
Paris (2002)

Carré, D., Lacroix, J.G.: Virage ambulatoire et autoroutes de
I’information dans le secteur de la santé. Sci. Soc. 47, 23-40
(1999)

Schweyer, F.X.: Les directeurs d’hopital peuvent-ils jouer un
role dans 'organisation du travail de soins? In: Cresson, D.,
Schweyer, F.X. (eds.) Professions et institutions de santé face
a lorganisation du travail, pp. 149-170. Editions ENSP, Paris
(2000)

Fuchs, V.: The health sector’s share of the gross national
product. Science 247, 534-538 (1990)

De Kervasdoué, J.: La santé intouchable: enquéte sur une
crise et ses remedes, p. 294. Editions Jean Claude Lattes,
Paris (1996)

Gadrey, J.: Services: la productivité en question, p. 358.
Desclée de Brouwer, Paris (1996)

Arbuz, G., Debrosse, D.: Réussir le changement de I’hopital,
p. 248. InterEditions, Paris (1996)

Bonafini, P.: Réseaux de soins: réforme ou révolution. Polit.
Manag. Public 20(2), 1-22 (2002)

Lamarque, D.: L’innovation médicale et les dépenses de
santé. Gestions Hosp. 240, 8-25 (1984)

McConnell, C.R.: Larger, smaller, and flatter: the evolution
of the modern health care organization. Health Care Manag.
24(2), 177-188 (2005)

Bachimont, J.: Les soins hospitaliers a domicile: ’exemple de
la mucovicidose in Substitutions et complémentarités théra-
peutiques, migration des patients. Report for MIRE (no.
401/90), Inserm, Paris (1993)

Bachimont, J.: Les soins hospitaliers a domicile entre
démédicalisation hospitaliere et médicalisation du domicile.
In: Aiach, P., Delanog, D. (eds.) L’¢re de la médicalisa-
tion: Ecce homo sanitas, pp. 175-209. Anthropos, Paris
(1998)

Alignon, A., Com-Ruelle, L., Renaud, T.: Evaluation du coit
de la prise en charge globale en hospitalisation a domicile.
Report CREDES no. 1484, June (2003)

Busson, O., Doussin, A., Sourty Le Guellec, M.J.: Chirurgie
ambulatoire: comparaison France et Etats-Unis, Conference
“journées thématiques sur I’hospitalisation”, CNAMTS,
Lille, 25-26 November 1999



Innovation in hospitals: a survey of the literature

193

74.

75.

76.

1.

78.

79.

80.

Lega, F., DePietro, C.: Converging patterns in hospital
organization; beyond the professional bureaucracy. Health
Policy 74(3), 261-281 (2005)

Young, G., Charns, M.P., Shortell, S.M.: Top manager and
network effects on the adoption of innovative management
practices: a study of TQM in a public hospital system. Stra-
teg. Manag. J. 22, 935-951 (2001)

Dubois, C.A.: Renouveau managérial dans le contexte des
réformes des services de santé: mirage ou réalité? Sci. Soc.
Sante. XXI(4), 41-71 (2003)

Minvielle, E.: De 'usage de concepts gestionnaires dans le
champ de la santé. Le cas de la qualité hospitaliere. Rev. Fr.
Gestion XXIX(146), 168-189 (2003)

Madorran Garcia, C., de Val Pardo, 1.: Strategies and per-
formance in hospitals. Health Policy 67(1), 1-13 (2004)
Naiditch, M., de Pouvourville, G.: Le programme de médi-
calisation du systeme d’information (hospitalier): une ex-
périmentation sociale limitée pour une innovation majeure
du management hospitalier. Rev. Fr. Aff. Soc. 1, 59-95
(2000)

Midttun, L., Martinussen, P.E.: Hospital waiting time in
Norway: what is the role of organizational change? Scand. J.
Public Health 33(6), 439-446 (2005)

81.

82.

83.

84.

85.

86.

87.

Sasaki, L.: Hospital offer unconventional services in hopes of
attracting future patients. Hosp. Q. 6(3), 85-86 (2003)
Barreau, J.: Les services publics frangais et I'innovation so-
ciale. In: Djellal, F., Gallouj, F. (eds.) Nouvelle économie des
services et innovation, pp. 165-185. L’Harmattan, Paris
(2002)

Bellemou, A., Fraigneau, A.: La communication comme
outil de management a I’hopital. Gestions Hosp. 261-262,
763-766 (1987)

Benedicto, M.: Le temps choisi a I’hopital de Béziers. Ges-
tions Hosp. 261-262, 749-750 (1987)

Minvielle, E.: Un changement sur ordonnance. Gérer et
Comprendre 35, 43-54 (1994)

Cases, C., Beaubeau, D., Naiditch, M.: Evaluer la capacité
d’adaptation aux changements. Solidarité-Santé 2, 67-69
(2001)

Djellal, F., Gallouj, F.: Mapping innovation dynamics in
hospitals. Res. Policy 34, 817-835 (2005)

@ Springer



	Innovation in hospitals: a survey of the literature
	Abstract
	Introduction
	Hospitals as production functions
	Hospitals as a &lsquo;set of technological�and biopharmacological capacities&rsquo;
	The nature of medical innovation
	The dynamic of medical innovation
	The diffusion of medical innovation
	The life cycle of medical innovation
	The decreasing returns to medical innovations

	The impacts of medical innovation
	Medical innovation and health expenditure
	Medical innovation, healthcare quality and well-being
	Medical innovation and the nature of work


	Hospitals as information systems
	NICTs and the management of informational�and material flows
	NICTs applied to medical care
	The effects of NICTs on employment�and productivity
	NICTs and the question of employment and skills
	NICTs and the productivity question


	Hospitals as service providers and healthcare�system hubs
	The typological and analytical/descriptive studies
	The case studies
	Organisational innovations
	Managerial innovations
	Relational or service innovations
	Social innovations
	Innovations in external relations


	Conclusion
	Acknowledgement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


