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Shifting L ogics of L egitimation in the Diffusion of Complex Innovations

ABSTRACT

Legitimation and competition are two major forcesutding organizational field and the
diffusion of innovations. While discursive legititian provides "rational justifications™” for
innovations, competition may incite organizatiors dcquire effective innovations pre-
emptively. This paper draws on a case study of ldgtimation and diffusion of a
sophisticated medical technology to suggest thatjghly regulated environments, these two
forces may interact, and that opposing legitimatgirategies may be associated with
competition. We argue that while convergent disgertegitimation strategies tend to speed
up the diffusion process, divergent discursivetiggition strategies may have the opposite
effect. The case suggests that the dominant logickegitimation may shift, oscillating
between convergence and divergence as an innovdiftuses. We also show how the
resulting delays in diffusion may be pre-empted ébyphenomenon we call institutional
delinquency, that is when the moral and cognitivieecal legitimacies of the technology

among professionals and managers becomes sufftoieounteract regulatory forces.



Legitimation and competition are two major forcésy@ng organizational fields (Alexander
& D'Aunno, 2003; Carroll & Hannan, 1989; Scott dt, 2000) and the diffusion of
innovations (Geroski, 2000). While discursive legdtion provides "rational” justifications
for innovations (Greenwood et al., 2002; Strang &yer, 1993; Tolbert & Zucker, 1996),
competition may incite organizations to acquireeefiive innovations pre-emptively.
Although the interplay between legitimation and peatition has been scrutinized by some
institutional theorists (Alexander & D'Aunno, 200Scott et al., 2000), little work has
examined how these two forces may be related igldyhregulated environment with limited
resources where the diffusion of innovation maygbesidered as a cost instead of as a source

of profit.

This paper draws on a case study of the legitimadiad diffusion of a sophisticated medical
technology (the Positron Emission Tomography scaanET scanner) in the Quebec health
care context to suggest that, in highly institusiltmed environments, these two forces may
interact, and that opposing discursive legitimatistnategies may be associated with
competition. We argue that while convergent diseertegitimation strategies tend to speed
up the diffusion process, divergent discursivetiagition strategies may have the opposite
effect. Thus, our results suggest that contrargcmnomic wisdom, under certain conditions,
competition may actually impede the diffusion ohawations. We also show how the
resulting delays in diffusion may be pre-empted dyhenomenon we calhstitutional
delinquency that is when the moral and cognitive-culturalitietacies of the technology

among professionals and managers becomes sufftoieounteract regulatory forces.

The case suggests that the dominant logics of diseulegitimation may shift, oscillating
between convergence and divergence as an innowdifilises. The study also responds to

calls for greater attention to the collision offdient forms of legitimacy (Suchman, 1995)
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and emphasizes the usefulness of documenting thiglauhetorical strategies involved in
legitimizing new technology (Greenwood et al., 200funir & Phillips, 2005; Suddaby &

Greenwood, 2005; van den Hoed & Vergragt, 2004).

We begin by reviewing the literature on the rolecompetition and discursive legitimation in
the diffusion of technology, paying particular atien to the health care sector. We then
describe the research context and method. Thewplp sections present the case history
chronologically, tracing the shifting logics of lemation observed within the organizational
field studied. We then derive a series of proposgi and conclude with implications for

future research.

THEORETICAL BACKGROUND

Competition and the diffusion of innovation

Competition is believed to be a powerful force nding the diffusion of innovations
(Christensen et al., 2000; Nelson et al.,, 1967; odRafg, 1978; Schumpeter, 1944).
Schumpeter (1944) was the first to propose thatpatition is the fundamental motor of
innovation understood as invention, and that ireases with market concentration. This
hypothesis has been under relentless scrutiny divece but studies have shown inconclusive
results (Cohen & Levin, 1989). However, his ideat ttompetition stimulates innovation has
been taken up by scholars and applied to the heatthindustry in relation not to invention,
but to the diffusion of existing innovations. Inghespect, most of the studies in this sector
support the hypothesis that an environment con@utmvcompetition increases the speed of

diffusion of innovation.

However, competition takes on a particular fornthis sector. Because of third-party payer

mechanisms and universal coverage, hospitals doarmpete on price to attract patients but



on quality and status which are defined as havighiy specialized equipment and personnel,
and as offering a wide range of services. Consdbtyehe better equipped a hospital is, the
easier it is to retain and attract good qualitygptigns, and ultimately to admit more patients
(Lee, 1971). This nonprice competitive mechanisrhictv tends to increase the diffusion of
innovation, has been empirically corroborated biyouss studies for diagnostic devices (Chou
et al., 2004; Hillman et al., 1987; Rapoport, 19V8gt et al., 1995), and for services such as
24-hour emergency care and cardiac catheterizgtioft et al., 1986). Also, the supply of
specialized services has been found to be moresie and duplicative in competitive
settings to attract physicians and patients (Dran&vSatterthwaite, 2000; Dranove et al.,
1992; Robinson et al., 1987), a phenomenon knowth@smedical arms race.”" In general,
scholars agree that services increasing patienisatms are more likely to diffuse widely

(Luft et al., 1986).

Intraspeciality rivalry as a special form of compeh also increases the speed of diffusion.
For example, the rapid diffusion of laparascopiolebystectomy has been attributed to
competition among surgeons (Denis et al., 2002ai€scet al.,, 1995; Gelijns & Fendrick,
1993). Interspeciality rivalry has also been idesdi as a force increasing the diffusion of

innovations for the treatment of angina pectorid gallstones (Gelijns & Rosenberg, 1994).

While competition increases the speed of diffusmpst studies have not traced the processes
of diffusion in depth (Renshaw et al., 1990), otttean indicating that diffusion flows from
higher status teaching hospitals to less prestigames (Lee, 1971; Rapoport, 1978; Vogt et

al., 1995).

L egitimation and the diffusion of innovation

To gain legitimacy, organizations adopt differemthlviours ranging from actions such as



complying to rules, norms and culturally shareddfg] to manipulating their environment by
the means of discursive strategies (Oliver, 1990¢hg&an, 1995). By providing general
abstract models and rationalized causality (Str&ngoule, 1998), "theorization" is a
discursive strategy that enhances legitimacy asritributes to the objectificatiband taken-
for-grantedness of an innovation (Tolbert & Zucke96). Whilelocal theorization involves
ad hocpeer-to-peer interactions to "make sense of thedW¢Strang & Meyer, 1993: 493),
global theorization is believed to accelerate and widea diffusion of innovation by
abstractly homogenizing a potential populatadradopters, by specifying the properties and
outcomes of an innovation, and by identifying ths&tsrbehaving according to the theoretical
model as conduits of diffusion (Strang & Meyer, 2R9The more abstract the theorization,
the greater its influence on diffusion. Thus, themiron can be conceptualized as a discursive
strategy providing rationales, meanings and inetgtions that legitimate and make sense of

adopting innovations.

To be effective, theorization has to perform twskgthat are 13pecifyingan organizational
problem, and 2)ustifying a solution (Greenwood et al., 2002; Tolbert & Zeigk1996).
Failing to provide both of these discursive elermentould endanger attempts to
institutionalize social practices (Greenwood et 2002). In addition, the theorization itself
has to be perceived as natural, morally appropaatdigned with interests of strategic actors
for an innovation to become legitimate and ultirhatee diffused (Tolbert & Zucker, 1996).
When applied to the diffusion of technology, theation has been found to be involved in
defining the position of new actors in the instdogl field, as well as creating new objects
and new concepts (Munir & Phillips, 2005). Yet, lghtheorization is associated with the
legitimation of novelty, to be effective, it alseads to be embedded in or artfully connected

to shared cultural understandings (Munir & Phillige05; Strang & Soule, 1998), prevailing



discourses (Vaara et al., 2006), or institutiongids (Scott, 2004).

Institutional logics condense rules, norms andebedystems into practices and symbolism
thereby constituting organizing principles guidibghaviours of actors in a given field
(Friedland & Alford, 1991). Specifically, in his alysis of the transformations of health care
in the San Francisco Bay, Scott et al. (2004; 2086éntify three competing institutional
logics in the health care field that are carriedrstitutional actors. The institutional logic of
1) quality of care a professional logic, is incarnated by physiciah® promote technological
change in order to provide best quality servicepdtients. Professional associations are the
guardians of this logic. The institutional logic 8j equity of accessappeared with the
development of universal coverage systems in OEQtries (WHO, 2000). These systems
were created after the Second World War (WHO, 2081) sustained by bureaucrats to
ensure that everyone had access to care. Howenmersal coverage sparked increasing
costs that stimulated a need for enhanced conftaiding the private sector has an archetype
of success, market mechanisms based on the 'magagegdconcept were introduced in the
US, thereby creating a third institutional logitated to 3)efficiency These three logics offer
competing forces that sculpt the dynamic of thdthezare institutional field. While the health
care industries in different countries have mixeese logics very differently (Tuohy, 1999),
the competing logics of quality, equity and effitag are inherent in all of them and very

much in evidence in the Canadian context (Dengd.eP003) as we shall see in this study.



Of course, theorization alone is not sufficient &r innovation to diffuse. Tangible examples
of successful adoption must support theorizatioold@rt & Zucker, 1996) which renders
action an indispensable ingredient besides the@izdor an innovation to gain legitimacy
(Barley & Tolbert, 1997; Suchman, 1995). Somehdwe, ¢arly stages of diffusion must be
based on the capacity for an innovation to solvebl@ms or obtain positive returns

(DiMaggio & Powell, 1983; Meyer & Rowan, 1977).

Overall, while studies on the effect of competition the diffusion of innovation in health
care have taken place in the market settings sacbirited States, Japan or Taiwan, few
studies have looked at the role of competition mghly regulated environment. In addition,
institutional accounts have mainly focused on #gitimation of new organizational forms,
but neglected the legitimation process of technicabvation at the institutional level. This
study bridges up the concepts of competition agditeation in the context of the diffusion
of a complex innovation in a highly regulated fiedkamining more particularly how various

institutional logics are mobilized within a compie® process.

RESEARCH CONTEXT AND METHODOLOGY

Resear ch context

The study described in this paper is part of adangvestigation of the impact of the
institutional environment on the processes of iegition and diffusion of technology in the
health care sector, involving the comparison of wifberent national health care systems
(Quebec and Switzerland). Since the research isertnad with the understanding of
processegvolving over time, a longitudinal case study aggh is appropriate (Patton, 2002;
Yin 2003). In the current paper, we focus more ipaldrly on how and why logics of

legitimation evolved for an important technologigalovation in one of the two jurisdictions.



Specifically, the diffusion of Positron Emission miography (PET scanner) in the Quebec
health care system was the focus of this study. HB& scanner is a very complex and
expensive diagnostic imaging technology that wasally rather controversial. Although
clinical applications are now fairly universally capted, the cost-effectiveness of this
technology is still debated (Adams et al., 2006)deled, the high acquisition cost of
approximately $1.8 millions US for the camera amel impressive operational budget of $1.3
million US per year are a major counterweight te benefits at least in some jurisdictions
(Adams et al., 2006). The complexity of the PETnse derives in large part from the
necessity of having a cyclotron nearby to prodineeradiopharmaceuticals injected into the
patient during the diagnostic procedure. Many esthradiopharmaceuticals have very short
half-lives, and must be produced on site. A cyodiotcosts around $3.6 millions US and
requires highly qualified personnel as well as gomenprovement to hospital infrastructure

to comply with nuclear regulations.

Mainly used in nuclear medicine to diagnose canter,PET scanner has a long history in
neurology where it provided revolutionary imagerybwain functioning. By the eighties,
severe cardiac conditions were being diagnosed thithtechnology. The discovery of the
most important radiopharmaceutical (Rohren & Colen2904), fluorodesoxyglucose (FDG),
was a significant breakthrough enabling the PETiseato diagnose cancer. Since there are
many applications in cardiology, neurology, and atagy, inter-speciality competition to

acquire the technology can occur.

The Quebec health care system provides universadrage to the whole population for a
wide range of medical services. The system possessst of the characteristics of a highly
structured organizational field according to thenelinsions proposed by Scott (2004). The

system is lxentrally administered and fundday the Ministry of Health which delegates



operations to Regional Health Authorities and leattare institutions. Because the
governance structure is centrally imposedjrd)y of governances fairly high. Moreover, the
principal mode of governance is 3) mainly pubbog¢ mode of governance dominjtekere
are a 4) limited number of structural models fosgitals étructural isomorphisi and 5)
formal organizational linkageare numerous. These five dimensions tend to pedukigh

degree of structural isomorphism (DiMaggio & Pow&B83; Scott, 2004).

Because the State administers the health carensystd is the single authorized insurer for
basic health care coverage, the adoption of nelantdogy is not accounted for as a source of
profit by the regulator, but as a cost. This leadghorities to be reluctant to invest or to allow
reimbursement of costly procedures among orgaomstin the field. To ensure that an
innovation is worthy to be reimbursed and diffuséide government may rely on the

recommendations of the Health Technology Assessigericy (HTAA).

While the health care system is centrally managetl @ublicly funded, different forms of
nonprice based competition are embedded withiMast critically, physicians are generally
paid on a fee-for-service basis and therefore ntgpete with each other in a market for
patients. Moreover, hospitals' survival dependsittracting qualified medical specialists and
these specialists thus have an important influ@mcerganizational strategy. Competition for
prestige, resources, and investment among institsitican therefore be intense. Since
resources are largely controlled by governmens, toimpetition often plays itself out in the
public sphere. Legitimation and competition thusdmee inextricably intertwined. This case

seems a suitable site for examining the interaaiahese processes.

Data collection and analysis

In total, 46 in-depth interviews from 60 to 90 miesi each were carried out with key people
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involved in the diffusion of the PET scanner at libeal, regional, national, and international
levels. Internal and public documents were usedri@mngulation purposes (Patton, 2002). The
interview guide covered respondents' perceptionshef institutional environment, of the
innovation itself, and of the role of different peaipants in adoption both within their own
local context as well as more broadly. Particulderdion was paid to arguments for and
against the technology and legitimation stratedié® research protocol followed closely that
used by Denis et al. (2002). Data collection wasdcated in two waves. In the first wave, 22
interviews were conducted, coded and analysedintaesziew guide (Eisenhardt 1989; Miles
and Huberman 1994) was modified according to théigbaesults and 24 more interviews

were performed to saturate the data set (StrauSer&in, 1998).

Descriptive case studies were written to break ddiva complexity of the data into
manageable chunks (Eisenhardt, 1989; Langley, 1988)extensive case narrative was
written covering the three regions that initiallgopted the first six PET scanners in the
Quebec health care system. Data were organized asinsual mapping strategy (Langley,
1999) to draw out the key patterns. The data wkes tcoded with the N'Vivo program
resulting in a grounded set of legitimation catéggrVisual mapping and matrix displays
were used to explore, analyse, and display re@iles & Huberman, 1994). The following
section presents the case history divided into &as, each reflecting a shift in the logics of
legitimation. For the two competitive eras, we witesent the theorizations of the technology
generated by competing groups under three headingsefinition of the innovation itself,

why it should be adopted, and (critical for thisdst) who should adopt.

CASE HISTORY

Each of the four phases constituting this casensegith a particular event that marks the

11



legitimation process for the diffusion of the PEGasner in this organizational field. The
"research era" portrays the development of the B&&hner as a research tool in neurology,
cardiology, and oncology. The "clinical era" is cerized by the first clinical use of this
technology in this jurisdiction, and by the pubtioa of the Health Technology Assessment
Agency (HTAA) report that provides evidence-baseditimacy to the PET scanner. The
"confrontational era" features the dispute overithplementation of the recommendations of
the HTAA report. Finally, the public announcemeritao dissemination plan of the PET
scanner in the organizational field is the cengnadnt of the "regulation era." Three natural
geographic regions that are fairly physically reenstbm one another are designated by the
letters A, B and C, where A is the most populatgian, C the second most demographically
important, and B a relatively less populated ahed mevertheless included a university with a

faculty of medicine.

1. The Research era (1974 - 1997)

The first PET scanner was acquired by a major usityein region A in 1974 for research
applications in neurology. In 1995, the second BEdnner was bought in the relatively less
populated region B. While the acquisition of thestfiPET scanner in neurology was clearly
the result of independent research funds, the sitgui of the second PET scanner happened
as the result of the entrepreneurship of a nudeator who relentlessly fought to convince
various governmental departments to invest in tlogept of creating a research center which
would include a PET scanner and a cyclotron foeaesh applications in oncology. For
twenty years, this entrepreneur built up organizeti assets such as developing an
internationally known group of researchers in radratechnology, offering a unique PhD in
radiation in Canada, and patenting a PET scanr@otype, all of which contributed to

consecrate B1 as a major centre in nuclear medidihese assets provided the teaching
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hospital B1 with an organizational legitimacy based its competence that was a major

ingredient in convincing authorities to financeptsject.

While the acquisition of the PET scanner by B1 emtered no competition either locally or
provincially, the competition in region C betweef, @ specialized hospital in cardiology and
in lung cancer, and C1, the most important teachiogpital in the area, seriously impeded
any attempt at adoption. As early as 1988, bothpitels were striving to convince the
Provincial Ministry of Health to acquire a PET spanfor clinical as well as for research
purposes, but in vain. Later on, with the emergeotcevidence for the potential of the
technology for lung cancer, both hospitals submitiereport to the Regional Health Board.

These reports draw on competing theorizationsareasummarized in Table 1.

Specifically, because of its dual mission in calaig and in lung cancer, C2 declared itself to
be the best centre to receive a PET scanner. Cerated that its supra-regional mission
combined with being the hospital performing the hieist number of cardiac surgical
operations justified obtaining a PET scanner. Stheeevidence on the potential in the case of
lung cancer was indisputable, C2 also highlighte=i fact they were performing the highest
number of surgeries in pulmonary cancer. On theroffand, C1 was arguing that oncology
was the main application of PET scanner. Giveniti@te than half of the clinical activities in
oncology in the region C were performed at Clrguad that it should be the first centre to
adopt a PET scanner. Also since the cyclotron wasessential ingredient to produce
radiopharmaceuticals, its location also became ssuei Because the half-life of the
radiopharmaceutical used in cardiology is approxéhya2 minutes, C2 was arguing that the
cyclotron should be close to their building. Emphiag its mission in research and in
evaluating new technology, C1 argued that the ¢ymhoshould be in their organization.

These self-interested arguments and destructitie®ariented around pragmatic legitimation
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(Suchman, 1995) did not contribute to helping amreé the diffusion of the technology.

Table 1. Competing Quality-Based Theorizations during the Research Era

THEORIZATION
COMPONENTS

Hospital C1: PET for oncology

Hospital C2: PET for cardiology

What to adopt? Definition
of theinnovation

Oncology vs. Cardiology

e PET asaresearch tool
e PET asaclinical tool for oncology

Argument supported by one article
containing a systematic review of evidence
supporting PET for oncology.

"Clinical indications for the PET technolog
are by order of importance, oncology (ove
18 pathologies for which indications are
recognized), neurology (2 indications), and
cardiology (1 indication)."

« PET asaclinical tool for cardiology
and pulmonary oncology

Argument supported by reference to 51
» studies, 42 of which provide evidence for
cardiac applications.

"The two areas where clinical use and
potential are best developed and recogniz
are precisely for heart disease and lung
cancer."

Why adopt?

Moral legitimation founded
on commomuality-based
logic but a different
definition of the innovation

e PET hasseveral clinical advantages

Early diagnosis of cancer

Early evaluation of the effectiveness of
anticancer therapeutic interventions
etc.

¢ PET scanner iseffective

"Several studies confirmed the high
diagnostic performance of the PET scanne
for the detection of heart disease."

"The PET scanner has emerged as an
important diagnostic tool in the treatment @
lung cancer."

=

Who should adopt and
how?

Commonquality-based
arguments based on
different definitions of the
innovation

Asymmetricquality-based
arguments based on
competence

Asymmetricefficiency-
based arguments

*  Thosewhose missions and activities
are aligned with the technology

Hospital Mission: Large volume of patients
in oncology; particular research vocation.
"The strong points of the hospital were thal
it was a large hospital treating more than
half of the clinical activity in oncology in th
region."

"C1 wanted the machine because they are
centre for excellence and technology
evaluation. They wanted to do research w
that."

e Thosewith appropriate competence
"At C1, there was already a physician tean
We had hired two nuclear doctors who we
trained or in training with fellowships of a
least a year."

"We already had a solid physician team to
make the cyclotron work, and to take care
it."

¢ Those whose missions and activities
are aligned with the technology

Hospital Mission: Large volume of patientg
in cardiology and lung cancer.

t "C2 is a designated university institute in
cardiology and pneumology where the

e highest number of heart surgeries are
undertaken each year. It is also the centre
avith the highest number of lung cancer
surgeries”

tH'We have the largest group of pneumology
specialists in Canada."

¢ Thosewho need the cyclotron close to
their installation
"Our argument at C2 was that we needed

lives of radiopharmaceuticals in this
speciality”

"By having it on our site, it could still be
used by Hospital C1 who work more in

cyclotron in cardiology given the short halft

the

oncology"
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Analysis Competition pushed the hospitals to develop difietheorizations aimed at shaping
the perception of authorities regardinbatwas the purpose of the technology, as welllag
and how it should be diffused. They mainly drew on cliisaientific evidence to support
their arguments. Accordingly, each hospital depdbyee quality-based theorization to
convince the authorities. Our analysis illuminatesee dimensions of theorization: 1) the
definition of the technologywha, 2) benefits of the technologwky), and 3) justifying a
solution (wvho and how First, given the uncertainty surroundindpat the technology could
actually achieve, both camps were using differerdrgific evidence to define the technology
in a way that supported their positions. For exanplhereas C1 argued that there were
potentially many more applications in oncology gsione paper developing a systematic
literature review; C2 displayed a large array afdsts in cardiology involving the PET
scanner to prove its significance in this domainlevalso emphasizing its maturity for lung
cancer applications. The second dimension conaghyshis technology should be diffused.
Interestingly, both actors emphasized similar argoit® but aligned with different definitions
of the technology. The third element is relatedhishow to diffuse or how to implement the
technology locally. Again, the actors proposed lignadiffusion of the technology with their
interpretation of the evidence and its fit with pibal's mission. Indeed, each hospital asserted
that their specialty was precisely related to ttagesof the evidence to provide legitimacy to

their institutional position in the field as beiagotential receiver.

In addition, C1 used competence-based argumentirtoer enhance its organizational
legitimacy, while C2 invoked pragmatic issues dicefncy related to the location of the
cyclotron. Nevertheless as shown in Table 1, thaidant institutional logic invoked in this
debate was clearly based on quality of care (S26@4). The arguments about the evidence,

and the clear perception that the two hospitals theat evidence differently and were at the
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same time undermining the theoretical claims ofirtlaelversaries did not contribute to

accelerating diffusion at this point.

2. Theclinical era (1998-2000)

Due to the underutilisation of the PET scannerdsearch, hospital B1 began to use the
machine for clinical applications. After having tdrfought to obtain an operational budget
from the Ministry of Health, B1 used the PET scaninethe clinical setting by 1998. This
aroused consternation among nuclear doctors artihengrovince, and especially from those
practising in teaching hospitals who felt that iaswirrational that the only clinically
operational scanner should be in a remote regibis prompted those hospitals to pressure
for a PET scanner for themselves. In addition,deeision of the Centers for Medicare and
Medicaid Services (CMS) to authorize the reimbumseinof the PET scanner for lung cancer
as well as the wide and fast diffusion of this tembgy in USA contributed to build up

pressure on the Ministry of Health to more widelyuse the technology.

"The FDA [Federal Drug Administration] had an impao demand because, once
the FDA had recognized the technology, and espgdlad CMS... which is the
payer, when they began to pay in the States, tliecourse there were huge
pressures here because we always compare ourséthethe United States in a
North-American environment."

Meanwhile, the competition between the pulmonanrgiea hospital C2 and the teaching
hospital C1 continued, and was even exacerbatdd tivit surfacing of a rumour suggesting
that only one PET scanner camera would be installedgion C. The competition was even
more acute with the entry of a new hospital intes ttechnological arms race. Tension
increased to the point that in 2000, the Regioredlth Board in Region C decided to create a
committee to sort out the tense situation. Usirgggame arguments as the previous report of

1997, each hospital developed a second report whashsubmitted to the Health Regional
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Board in July 2001. In parallel with these formadadissions hospitals were actively lobbying

regional and provincial authorities.

All together, these quarrels, the first clinicaleusf the technology in Quebec, the
authorization to reimburse the PET scanner proeety the CMS, and the emerging
evidence in the scientific literature praising thaical benefits of the PET scanner stimulated
the president of a Medical Association (MA) and theo patient’s association to ask the
Health Technology Assessment Agency (HTAA) to paela report on the cost-effectiveness

of this technology. The request was addressedetiffAA in September 2000.

If the legitimation of the PET scanner as a clihitol in this organizational field was

strongly enhanced with the first clinical use anthwhe authorization for reimbursement by
the CMS, the publication of the report of the HTAAOctober 2001 confirmed the evidence-
based legitimacy of the PET scanner in this orgdinal field as an indispensable diagnostic

tool for specific conditions. The HTAA report condes:

"In its capacity to inform on both the anatomicdtion of tissues and on their
dynamic functions, the PET scanner makes an impbdantribution to medical
imaging."

The clinical conclusions of this report were uneqoal. The need for more PET scanners
was undeniable, and at least 15,000 exams weretsdid required annually. Although the
report is very prudent regarding the main applaratf the technology, all the experts agreed
with this report that the PET scanner was to be essentially in oncology. The following
guotations from interviews support our contentibattfrom then on the technology was
perceived as legitimate from a clinical point oéwi Indeed, all the citations point to an
evidence-based legitimacy that would eventuallydl¢éa the technology being taken for

granted as an essential medical tool based onlaygofecare institutional logic.
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"It's like asking whether you need an operatingmom a hospital. (...) It's an
indispensable and necessary tool."
- Nuclear doctor

"It's inevitable, it's a question of the qualityrakdicine. Some will even say that it
is bad medical practice not to use it in diagndsis.
- President of the Medical Association

"After the HTAA report, the first and most visiblapact is that we rapidly
received many demands from the hospitals that aléreferring to this report.”
-Biomedical engineer

Later on, the Committee of the Regional Health Bazrregion C agreed that three machines
were required in the area. This recommendatiomeoProvincial Ministry of Health initially
relieved C1 and C2 from their fierce competition, least regarding this issue. These
recommendations came jointly with the presentatbbrthe HTAA report in 2001 which
precipitated an intensive debate over the way tB€ &canner should be disseminated at the

provincial institutional field level.

Analysis During this era, the definition of the PET scanmeitated from a research tool to an
evidence-based legitimated clinical diagnostic deviThe first clinical use and the
reimbursement of the procedure by the CMS conteithuat least partially, to the legitimacy
of the procedure in this organizational field. ladewhile the former launched a signal the
technology was mature enough to be used in a alinsetting in Quebec, the latter
demonstrated that the technique was recognizedfextiee in another organizational field.
Maybe even more important is the conclusion of HR&AA report which recognizes without
any doubt the clinical usefulness of the procedhezeby legitimating the PET scanner. As
compared with previous attempts and diverging tlzations, this report more clearly
specifies a reason to diffuse the technology rélédethe needs of the population in terms of

15,000 exams per year. Considering the consenskiabaledgement that the PET scanner is
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an essential clinical tool, we argue that the chhiera is characterised kopnvergent
quality-based legitimation where all actors agree on the value of the tedgyofor clinical
applications. The next era describes the confrmmatiegarding the implementation of the

PET scanner and the institutional delinquency tésdilted from government inaction.

3. The Confrontational Era (October 2001-2004)

Although the clinical conclusions of the HTAA repprovided evidence-based legitimacy to
the PET scanner based on the logic of quality of,dae recommendation suggesting that the
PET scanner technology should be consolidateddristing centers raised several concerns
among nuclear doctors. This recommendation wasep@&d by the Medical Association
(MA) as a signal that the PET scanner technologg waing to be diffused to only two
teaching hospitals. This was perceived by the MAaaway of favouring research at the
expense of clinical applications. To counter thesmmendations, the MA createdzecial
committeerallying nuclear doctors in remote hospitals, &edan to directly negotiate with

the Government in power.

By primarily defining the PET scanner as a clinidalice and not a research tool, the aim of
this special committee was to counteract the recendations favouring teaching hospitals,
and to democratize access to this high-end metikcainology by proposing that 12 major
centres in oncology should obtain a PET scanner.FByruary 2003, after the teaching
hospital A2 adopted a PET scanner without the adnskauthorities, but also after intense
negotiations, the Ministry of Health agreed to stv$23 millions US to buy 12 PET scanners
and to diffuse them all over the province. Howewubrs informal agreement between the
government and the special committee aborted Wwehchange of the government following
the election of April 2003. This marks a radicalftsin the dissemination plan for the
technology. With the priority of the newly electgdvernment on creating Integrated Health
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University Networks, the new Minister of Health pheed to diffuse the relatively new and

more effective architecthQHenderson & Clark, 1990) of the technology: tlRerFCT.

In fact, by 2001, the architecture of the PET seanachnology had evolved to include a CT
scanner, thereby creating a PET-CT. Because thedamner provides quasi instantaneous
anatomical images, the combination of both techgiek increased the precision of the
diagnosis considering that the PET scanner prouvithesvalled functional images. With the
emergence of this alternative, two types of archite were available on the markeET-CT

andPET only

Experts estimated that the clinical added-valueP&T-CT over PET only existed for
approximately 15% of cases, mainly in the otorramghgology speciality. In addition, the
PET-CT allowed a hospital to perform 12 cases pgridstead of 8 with a PET scanner only.
This is due to the fact that the addition of the €&nner reduced the titheequired to scan a
patient. Besides allowing more patients to be diagd per day per machine, acquiring a
PET-CT would allow teaching hospitals to particgpan international research protocols.

Indeed, the PET-CT was becoming a standard inmeséar OECD countries.

The parallel development of this new architecturéhihe publication of the HTAA report
turned the institutional dynamic into a confrontatibetween two clans: tHero-PET-only
against thé’ro-PET-CTcoalitions. Because the cost of a PET-CT was tthieegorice of PET
only ($3.7 millions US), promoting the diffusion tife former was equivalent to encouraging
narrower diffusion considering that a limited ambwi the $23 millions US was still
available, and that to perform research at leastrhwre $4 millions cyclotron were required.

Hence, the advent of the PET-CT was not good nemthé pro-PET-only coalition.

Although the new government had the intention towgh the PET-CT and to diffuse it to
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only few centres that is to teaching hospitals, imgwvithout the support of the medical
association would have been politically risky. Asvund of negotiations had to be opened.
Disagreeing with the policy of the new governméhe MA invested in different lobbying
actions to convince the government of the necesditliffusing the PET scanner to as many

places as possible for people to have accesssteettiinology. As one interviewee reports:

"We made our presentation by sending a letter. Mydat contact people in the
Ministry. We sent a letter signed by three depantniads and the president of
the medical council. We showed them the facts, ave ghe arguments that |
listed just now to sensitize people. The Associaleo sent a letter to say that we
did not agree that it would only be in the teachitagpitals. As an association, we
wanted a wider deployment of the PET scanner toceh®res. "

With the arrival of PET-CT, private manufactureegilan incentive to influence the diffusion
given that the profit margin on this technology virgher than for the PET only. Of course,
part of the margin came from the higher sellingc@ribut also from the yearly recurring
maintenance costs which correspond to 10% of thieg@rice - twice as high as for a PET
only. This prompted private manufacturers to allghwteaching hospitals to promote the

diffusion of the PET-CT to a smaller number of site

Transformed into a legitimation battlefield with dwconfronting factions, this institutional
field witnessed several theorization strategiedadegal by the two camps. The Pro-PET-only
coalition used an access-based theorization syrategmposed of moral and pragmatic
arguments, to deplore the insufficient number off Fd€anners in the Quebec health care
system froblem), and to justify a wider diffusion of the techngloto the previously-
designated regional centres in oncologgltion). The rationale was to give the population
access to the technology independently of theiatlon, a real challenge in a huge territory
like Quebec. To support this view, it was argueat thdid was unethical for children to go

through useless chemotherapy as well as asking tbemavel long distances to get a PET
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scan. Other arguments involved reference to thenmamgood and solidarity given that

adopting 12 machines would economize on uselegges thereby allowing better resource

allocation.

Table 2: Competing Theorizations during the Confrontational Era

THEORIZATION
COMPONENTS

PET Only
Access-based logic

PET-CT
Quality-based logic

What to adopt? Definition
of the innovation

PET asa proven clinical tool needed
by all regardless of location

PET-CT asa high-perfor ming proven
clinical and resear ch tool

Why adopt?

Moral legitimation
essentially grounded in
equity ofaccess-based
arguments vquality-
based arguments

Competing interpretations
of efficiency-based logic
tied to access-based and
quality-based arguments
respectively

Asymmetric naturalization
arguments

PET scan for all

"Chemotherapy is hard as a treatment.
That's why with the PET scanner, we can
evaluate whether local radiotherapy or
chemotherapy would be better and protect
the child from suffering. [...] Just think if yo
have a 12 year-old child who needs

the big city. It's torture.”

e Low purchasecostsand lower travel
costs with greater equity and access
"Oncology is permanent. You have your
cancer, you come back, you are re-
evaluated. There's a lot of travelling. So th
PET will allow the regionalization of care,
keeping resources, people, and avoiding
excessive travel costs."

"The Association favours the dedicated PH
cameras that are twice as cheap [than PE
CT], but everyone would get one."

"[with PET] we can save $15,000-$20,000
for people we operate on unnecessarily."

radiotherapy and you have to send them to

e Better quality diagnoses
"A PET scanner will locate the tumor... in
the body but not in a specific way. It will
say: it is there. But with the CT, we can tak
a tomographic image which will locate the
utumor in the tissue so we can see exactly
where it is."

Lower cost per examination with
higher quality
"So, typically, if you look today at a typical
hospital they take may be 15-20 minutes t
edo the attenuation correction a piece [with
PET scanner only] versus 30 seconds [wit
a PET-CT]. [...] [Moreover], The FDG cost|
per patient is significantly less."

T'An ordinary PET scanner can do about si
I-or seven patients per day. With the PET-C
we can go up to 12 so we can double the

volume. "

Inevitability of PET-CT

"[In the conference] basically nobody was
speaking of PET only. Nobody. [...] | can’t
think of a single institution that has actively
gone to tender for PET only."

oo ©

_|)§

Who should adopt and
how?

Distribution based on equit
(access-based logic) vs.
competence (quality-based
logic).

PET for all, coherencewith prior

distribution of oncology centres
"Better give everyone a good Chrysler tha

Y giving a Ferrari to 3 or 4 people, that's wha
we wanted at the Association."
"With the government, we proposed that t
15,000 exams that were necessary per ye
in oncology, that the 12 first pieces of
equipment be installed in the regional
centres for oncology as the government ha
already done. it."

Competence hasto be developed first
before allowing adoption
n "There's the whole human aspect around i
it That means doctors who are able to read,
physicists who know how to operate it,
etechnical personnel to make it work. That
arcan't be created with the snap of the finge
[...] Except that we need to do that step by
step. We'll begin by equipping the major
adeaching centres adequately with good tea
who'll be able to train other teams
afterwards, and so on. The magic thinking
say we will open 10 scanners tomorrow
morning and everything will work, that will

kill the technique. It has to be progressive|'.

n

ms

to
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In constrast, the Pro-PET-CT coalition invoked rhaaegyuments related to the technical
superiority of the PET-CT — a quality-based logdi¢hereas the access-based theorization
stressed the importance of widely diffusing thehtexdogy, the quality-based theorization
defined efficiency in techno-economic terms related single machine and not to the impact
of the diffusion of many machines across the omgtional field. Arguments related to the
inevitability of the PET-CT were also put forwatd.consonance with its quality orientation,
the Pro-PET-CT coalition proposed that the techgwload to be diffused along competence-
lines. This group argued that nuclear doctors nhestvell trained to perform good quality
diagnoses, and that this technology had to be durtleveloped thereby deeming the PET

scanner technology as a research as well as aatliool.

Hence, this coalition defended the idea that tret teezhnical machine had to be purchased to
ensure quality. Overall, while the epidemiologipafspective promoting a wide diffusion is
at the heart of the legitimation strategy of the-PET-only coalition, the Pro-PET-CT clan is
clearly in favour of narrower diffusion of more hig-performing machines as shown in

Table 2.

These two divergent legitimation strategies areekgression of a competition between two
factions having divergent interests in the diffusiaf the PET scanner. For the MA, wider
diffusion would satisfy more members and would f@ice the profession of nuclear doctors,
while rendering the services accessible to a lapgetion of the population. For doctors in
teaching hospitals, adopting a PET-CT would alldwent to participate in international
protocols as well as to have more effective andtiefit machines, and in the end increase

their prestige through the acquisition of the lateshnology.

Because the two factions within the profession wélear doctors could not agree on which
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architecture of the innovation should be diffused o what extent, the government decided
to withhold any decision. While attempts at nedaira failed, the same hospital B1, which
had been the first to use the PET scanner in &alisetting, acquired a second PET scanner,
but, officially, for research purpose. This adoptwas the consequence of a private-public
partnership, and was attributed to the highly pasiteputation B1 developed regarding this
technology. This second adoption brought constemmatll over the province. By this time,
private companies had begun distributing FDG, apgkessing a cyclotron was no longer an

issue to be able to deliver PET scanner diagnosis.

Analysis This period shows how competing institutional I@groay be mobilized to defend
different modes of diffusion of a technology evemen its basic utility has been fully
legitimized as it was in the HTAA report. Each theation relies on different moral
imperatives presenting plausible but incompatiblguments. While the access-based
theorization strategy focuses on the idea thatntaito widely diffuse the technology is
unethical because suffering and useless operatoams be avoided, the quality-based
theorization underlines the superiority of the mogeent technology, its technico-economic
advantages and the need for the technology tolliwated and operated by highly skilled and
competent professionals who master its complexitgiciency-based arguments are also
mobilized by both camps, but they tend to be subatdd to the dominant access and quality-

based logics.

The acceptance of one or other theorization coalegta huge impact. As compared with the
access-based theorization which contended thattécisnology should be available in 12
centres in oncology all over the province, the mydlased theorization was more oriented
towards the performance of the machine itself. Asboasequence, while the pro-PET-only

clan was arguing that with 12 machines, 96 patipatsday (12 patients times 8 patients/day)
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could have a PET scan in the province, the PET4@T was arguing that it was better to have
4 machines serving 48 patients per day (4 centresst12 patients /day) in the province, but
with good quality diagnosis performed by competstdaff. The significant underlying

consequences of adopting one or the other stratedgarly illustrate that effectiveness is

socially defined (Suchman, 1995) and inevitablyliegethical choices.

3a. Institutional Delinquency in region A (2003-2004)

The competition between these two factions initigsitutional field placed the government in
an uncomfortable position since opting for one threo solution was politically very difficult.
This tended to reaffirm thgtatus quadespite repeated applications from hospitals taioka

PET scanner, and disillusionment and cynicism froamy nuclear doctors:

"The deployment of PET scanners, I've been heabwt that for four years, and
another announcement arrives every @bthe month. It's the classic running gag. I've
stopped believing in that."

Eventually, unanswered applications to the govemnirfie a PET scanner prompted teaching
hospital A2 to acquire a machine without the reepliiconsent of the Ministry of HeallthTo
bypass the regulations, A2 convinced its privatenttation to buy and rent the PET scanner
to the hospital for a symbolic sum. By January 2068 PET scanner was functional. To
justify this manoeuvre, A2 suggested to the autiesrito consider the machine as a research
tool although everyone knew that it was more tHas. tBecause A2 was in a position to
publicly justify the need for a PET scanner in dogg to the population, it seemed unlikely
that the government would denounce it. Given tlcaess to health care services is a public
service in Quebec, people cannot normally pay pelyafor health care services that are
insured by universal coverage. Despite this rul2,had to find a way to finance the running

costs of its PET scanner. The solution was to dfferPET scanner at nights and on week-
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ends on a private basis to companies. This provekswift reaction from the Minister of
Health who asked A2 to stop selling public serviteghe private sector. In exchange, the
government would provide them with an operationatdet. Hospital A2 immediately
complied. In February 2003, a few days after thistifutionally delinquent adoption, the
Ministry of Health asked Regional Board of RegiortcAcreate a committee to evaluate the

needs in terms of PET scanners in that region.

This delinquent behaviour was taken up by othetitut®ons who launched the process for
adopting a PET-CT even though they had not yetivedethe formal consent from the
government. The committee formed by the RegionahltieBoard produced a document
which was submitted to the Ministry of Health in rAp2004, and concluded that seven

cameras were necessary to cover the needs of pluggion in oncology for region A.

Analysis The evidence-based legitimacy of the PET scaacquired through the HTAA
report was one main factor behind the behavioumsfitutional delinquency documented
above. It was because the technology had becomdsty accepted as being an integral part
of medical practice that hospitals could, in thstfplace, adopt the technology without the
consent of the government. Also, the legitimacyhef technology as an essential clinical tool
minimized the risk incurred by institutional deluents in acting this way since the
government had its hands tied in responding tor thefions. Any government attempt at
retaliation against the hospital could easily beadmced in the media as preventing access to

treatment for cancer patients — not a wise move.

Moreover, the inertia of the government regardihg tonflicting demands from nuclear
doctors to obtain PET scanners stimulated thetiutgthal delinquent behaviours. In effect,

the PET-CT clan essentially won out here througtir treater access to the resources needed
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to undertake delinquent strategies. A2’s instituio entrepreneurship had an important
impact on subsequent dynamics. Indeed, A2 brougtthar teaching hospital in its wake and

forced the Ministry of Health to create a regionammittee to address this issue. Since the
Ministry of Health did not announce a disseminafaten for the technology, and because no
sanctions were applied to the first delinquenttenthospitals adopted the same strategy.
Indeed, it now became necessary to acquire theodmpy as quickly as possible if one did

not want to miss the boat. Institutional delinquers a deviant behaviour according to the
law but one which can be perceived as legitimatgitmfessionals and the population in a
given setting. Thus, institutional delinquency dam seen as a special type of institutional
entrepreneurship (DiMaggio, 1988) that is rendgresssible when normative and cognitive-

cultural forces are stronger than regulative ones.

4. THE REGULATION ERA (2005-2006)

When hospitals began buying PET scanners withoat sipecific authorization from the
Ministry of Health, the government was in an untdeaposition since it could lose its
credibility. Chaotic diffusion was probably the maisk the government was facing at this

point and with this, the potential waste of impatteesources.

"The danger was that we would have rather anardhilesvelopment. It would be
those who had the money or those who screameddbeanthose who made the
most pressure that would get the machine."

Considering the tendency for other OECD countreebuy PET-CT rather than PET alone,
and since the government was reorganizing health services on teaching network lines,
there were several pressures to go for PET-CT. Mekyéhe Ministry of Health needed to get
the support of the pro-PET-only coalition which vetidl promoting wider diffusion. The pro-

PET-only clan was now ready to accept narroweuslifin as long as the Government would
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provide guarantee the diffusion of the technolagy more peripheral centres.

Finally, a dissemination plan was developed in Whiemote hospitals would get a PET
scanner within a certain timeframe. By the end 004 the government made a first
announcement of the purchase or enhancement dingxexyuipment from PET scanner only
to PET-CT for four teaching hospitals. Moreovere thovernment would provide each of
these teaching hospitals with an operating buduggt was an essential component to make
this equipment functional. By June 2005, the goremt announced the dissemination of the
PET scanner technology in three phases. Phase alkeasly in progress with the equipment
in these four teaching hospitals. Phase 2 wouldigeoPET scanners to major centres in
oncology, and Phase 3 would allow smaller hospitalsave a PET scanner only. However,
in the end, private companies discontinued supglyime less sophisticated technology,

forcing the choice for PET-CT.

Analysis The absence of a credible technology dissemimaian from the government led to
uncertainty in the institutional field which madeany hospitals believe that if they quickly
acquired a machine then the government would bmeébto provide them with an operating
budget. Aware of this delicate situation, the gaweent publicly announced the plan to put a
stop to a potentially chaotic dissemination prodésd could have escalated further out of
control. This, combined with the fact that the diggp had themselves converged on a
dominant design (Abernathy & Utterback, 1988; Amsder & Tushman, 1990) produced

convergence and eliminated the hostility betweetidas, at least for the time being.

DISCUSSION

Our results suggest that competition feeds legtionaprocesses, and that both are involved

in the dynamics of diffusion of a complex technglag a highly regulated environment.
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Competition between hospitals to acquire this expentechnology is characterized by
institutional battles where discursive legitimatistrategies draw on divergent institutional
logics and constitute the weaponry of opponentss War-like diffusion process tends to
show oscillation between divergence and convergarmreesponding to alternating periods of
peace and conflict. While divergent competitiondzhsegitimation strategies tend to slow
down the diffusion process, convergent evidencedbdsgitimation strategies may have the
opposite effect. As such, this study documentstiiding of different legitimation processes

(Suchman, 1995).

The research era is characterized by divergentitaimns based on different conceptions of
the nature of the technology, but drawing on a commuality-based institutional logic.
Fighting using scientifically grounded argumentgdence from cardiology was employed by
one camp while the other mobilized evidence in d@nea of oncology. Each side of this
institutional battle drew on science to provide atdegitimacy (Suchman, 1995). These
theorizations were supported on one side by argtsvaout competence and on the other by
effiency-based arguments. The confrontational &@ exhibits the colliding of theorizations,
this time based on different institutional logi&cétt, 2004) of quality and access. While the
pro-PET-CT group contended that diffusion shouldofe the flow of competence from
teaching hospitals to smaller hospitals, defendérthe pro-PET-only faction argued along
equity of access lines stating that everyone shbalte access to the technology in order to

offer a better quality of treatment to all.

Given these observations, the received wisdom itihesconomics (Chou et al., 2004;
Dranove & Satterthwaite, 2000; Dranove et al., 199, 1971, Luft et al., 1986; Rapoport,
1978; Vogt et al., 1995) asserting that nonpricenpetition (which is often equated to

competition on quality) has the effect of incregsthe diffusion of innovation might be
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overstated and does not sufficiently consider thaext in which this occurs. In a regulated
environment where innovation is considered to beoat and not a source of profit,
competition may prompt institutional battles whslow the diffusion of technology, at least
in the short run. Revealing divergent legitimatigmocesses, the research and the
confrontational eras are associated with the postment of the adoption or the diffusion of
the PET scanner because in both cases the regwawoistuck between two irreconcilable
avenues, and because choosing one or the othenoptuld have been politically difficult.
On the other hand, divergent logics of legitimataeate pressure that prompts actors to do
something about the quarrel - whether asking fi@part, lobbying, or acting delinquently by
adopting the technology without the consent of d@iéhorities. But as long as the conflict

persists, diffusion is unlikely. This leads to fbowing proposition:

Proposition 1: Divergent logics of legitimation temo slow the diffusion of
technology in highly regulated environment with ilied resources.

The concept of competition has long been debatdideiditerature (Hannan & Carroll, 1992).
Organizational ecologists have defined competiteanthe struggle for limited resources
without defining these limits or specifying how @ strive for these resources. In this case
study, a fixed amount of $23 millions US was detidato the deployment of the PET
scanner. This explicit limit stimulated passiondébates over the strategy for implementing
this technology. Consequently, actors were figra@lolved in advocating the legitimacy of
their organization to be recipients of the PET seartechnology by defining the purpose of
the diagnostic tool (i.e. cardiology vs. oncologyy trying to influence the type of
architecture, or by negotiating the scope of thi#usion (i.e. PET only vs. PET-CT).
Competition for scarce resource in this environmsra strong incentive to elicit discursive

legitimation strategies, suggesting the followimgpmsition:
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Proposition 2: Competition between organizationsl$eto increase legitimation
activity in highly regulated environment with lirad resources.

While the research and confrontational eras areacherized by divergence in theorizations,
the clinical era involves convergence on a qudlaged theorization surrounding the PET
scanner based on scientific evidence. The HTAA ntepanfirmed the appropriateness of the
technology for applications in oncology in this angzational field thereby providing it with
evidence-based legitimacy. The stamp of this ag@ssgntially conferred taken-for-granted
status (or cultural-cognitive legitimacy) on theehnology, at least in this organizational field.
This is corroborated by the fact that doctors dekthe technology as an essential procedure.
This provided strong arguments for hospitals tatfig obtain a PET scanner. Convergence is
also the main trait of the regulative era as th&senination plan comes during another
peaceful period. This plan specifies which hospitaill receive an operational budget. Any
adoption from hospitals that are not in the plaruMtoot be considered for further financing.
Thus this agreement was required to protect theistfinof health from being politically
trapped in a situation where unapproved and chaoliptions continued, but would be seen
as legitimate by the public. Because eras of cayerere show a consensus over either the
definition of an innovation or the way it should ineplemented, this case study suggests the

following proposition:

Proposition 3: Convergent logics of legitimationdeo speed up the diffusion of
innovation in highly regulated environment with lied resources.

This paper identifies different kinds of theoripati involved in the legitimation of the
diffusion of complex technologies. Some theorizagitean on scientific evidence to support
their stance. Because science provides procedrgainhacy (Suchman, 1995), a special type
of moral legitimacy, and because science is in madern society a cognitive-cultural

institution, evidence-based theorization that ighfer sanctioned by a reputed scientific
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body embedded in a regulatory structure (such@$iAA in our case) can be an extremely
powerful force for legitimation. This type of the&mation clearly draws on an institutional
logic associated with quality (Scott, 2004). In tast, access-based theorizations rely on the
institutional logic of access (Scott, 2004), a tothat has had currency in the institutional
environment since the introduction of universal e@age in health care systems and that
remains powerful within the Canadian context. Argmts surrounding this type of
theorization are infused with moral and pragmak&nents (Suchman, 1995) to support the
wider diffusion of the less expensive form of tieehtnology thereby democratizing access to
it. Theorizations that focus on competence aremnaased on the professional discourse of
quality, this time associated with buying the basgailable technology although it may be
more expensive. Efficiency-based institutional ésgwere also drawn on in the theorizations
we observed but more in a supporting role than esnéral component. This is rather ironic
given the high cost of this technology and the obsiimpact of economic concerns in the

dynamics of diffusion.

Interestingly, it appeared that a legitimation t&gy was agestaltthat involved a highly
internally coherent discourse. There are no comi@y arguments within a type of
theorization as shown in Tables 1 and 2. Contrexfist are revealed at the interface of
competing logics. Table 3 provides a summary ofd@racteristics of each of the four eras
regarding the degree of convergence in discurseggiiation, the types of theorizations

involved, what is at stake, the level of actiong &me effects of the degree of convergence.
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Table 3. Synthesis of the Four Eras

Eras Degr ee of Types of At stake Level Effects
Convergence | Theorization
1. Research Divergent Quality-based | Competition Local Impede
arguments between diffusion
building on bodies of
evidence evidence
2. Clinical Convergent Quality-based | Establishing | Provincial Speed up
arguments the scientific diffusion
building on basis for the
evidence innovation
3.Confrontational| Divergent Quality-based | Finding the Provincial Impede
versus proper way to diffusion
Access-based diffuse
innovation
3a. Institutional | Independent None Chaotic Local Speed up
delinquency diffusion diffusion
4. Regulation Convergent None Disseminatiofrovincial Speed up
plan stops diffusion
delinquency

The power of the evidenced-based legitimation ef tdchnology built up to such an extent
that combined with the inertia of the authoritiesiged by the colliding logics of legitimation,
institutional delinquency became a strategic mow&ckv ultimately accelerated the diffusion
of the PET scanner. Facing repeated unanswere@seqto acquire the PET scanner, the
more prestigious hospitals began adopting the Riamrer technology without the consent of
the government. As a result of their pressuregetimospitals obtained their PET scanner or
started an acquisition procedure even before awialffplan had been agreed on or even
before they received the authorization from théhauities. This accelerated the diffusion of
the PET scanner in this jurisdiction. By examinthg role of evidence-based legitimation,
our work stresses the way in which the idea ofRBE scanner as a necessary clinical tool
was built up by actors. Moreover, we also show li@hays in diffusion may be pre-empted
by a phenomenon we calfistitutional delinquencythat is when the moral legitimacy of the
technology among professionals and managers beceuifisient to counteract regulatory

forces. The delinquency of A2 clearly representsspecial type of institutional
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entrepreneurship. The following proposition synihes these findings.

Proposition 4: Institutional delinquency is a gt behaviour that may speed up
the diffusion of expensive and complex technology a highly regulated
environment when the moral and the cognitive-caltulegitimacies of a
technology have acquired sufficient force to truragulatory legitimacy.

CONCLUSION

This study contributes to a better understandingtha dynamics of legitimation and
competition, and their effects on technology diidnsin a highly regulated organizational
field. Scholars have faced significant hurdles mtangling the pattern of the diffusion of
innovation by only considering competition (Renshetval., 1990). Both, competition and
legitimation are crucial to elucidate the diffusipattern of complex innovations. This study
shows that in regulated fields, legitimation iseflection of underlying competition, and that
both forces interact in the diffusion of innovatioWhile most of the studies in the health
economics (Chou et al., 2004; Dranove & Sattertteyé?000; Luft et al., 1986; Rapoport,
1978; Vogt et al., 1995) are performed in a freekmia this study takes place in a highly
regulated environment. Because in such contextvawion is considered as a cost, the
regulator is less inclined to finance innovatiomnS€equently, competition encourages inertia
since it makes decisions difficult and politicatigky for governments. This has the effect of
slowing the diffusion of innovation in the shortrrte although it may stimulate greater
investigation in the innovation in the longer teffor example, the HTAA was called on here
essentially to better understand the validity & #éinguments being put forward by competing
groups concerning the evidence supporting the R&amrer. Hence, the role of competition in

increasing or decreasing the diffusion rate of vatmn depends on the context.

While theorization is believed to be a powerful téac affecting institutional change
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(Greenwood et al.,, 2002; Strang & Meyer, 1993; i®jr& Soule, 1998; Suddaby &
Greenwood, 2005; Tolbert & Zucker, 1996), this gtadso suggests that theorizations may
sometimes engender counter-theorizations. It is straggle between theorization and
countertheorization that structures competitioreréby enhancing or inhibiting diffusion.
Theorizations and counter-theorizations of compiexovations can sometimes draw on
contradictions in institutional logics (Suddaby &e@&nwood, 2005) as was the case in the
confrontation era where different actors were usigpgality-based and access-based
legitimation strategies, but they may also be eatithin the same fundamental institutional
logic where actors rely on different definitionstbe innovation and attempt to mobilize the
institutions of science to support their ideas i(ashe research era). In this case, different
theorizations define the nature of the technologfer@ntly, identifying why and how an

innovation should be diffused, and also who shadlolpt it.

Finally planned economies are believed to ratigrallbcate resources. This study shows that
fierce competition is at the heart of this typeeabnomic system and that the result may be
surprising and far from "rational". For examplee tlynamics observed included a remote
hospital B1 acquiring two PET scanners where noaeewet operating in more populated
regions, they included institutions in one regiomermining each other's claims to the point
where neither was able to progress, and they iedudstances where hospitals finally
achieved their goals through institutional delingeye There is a clear need for further

research on the interaction of competition andilagition in these contexts.
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' Objectification can be defined as the growing emssis of the value of a social structure and iteeising diffusion (Tolbert & Zucker,
1996).

" “The essence of an architectural innovation isrémenfiguration of an existing system to link tthge existing components in a new way”
(Henderson & Clark: 1990: 12)

i Working alone, the PET scanner has to performraection in order to detect the anatomical struethis correction takes approximately
20-30 minutes. With the adjunct of a CT scanner pitoduction of the anatomical image is quasi ittataeous.

¥ In the Quebec Health care system, the explicharization from the government is required to boy axpensive technology.
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