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The article presents a qualitative multiple casdysbf three multilateral public-
private R&D consortia representing different indiatsectors. Using the
practice-based view as a theoretical lens, we exphe interplay between the
deliberate and emergent practices of boundary nasmneagt across the following
three dimensions: (1) boundary bridging focus;bi@ndary crossing
arrangements; and (3) collaborative governanc@geraents. Drawing on
interviews, documentary analysis and observatidatd, we describe the
misalignment between the deliberate and emerggetcasof boundary
management, which can be caused by the funders‘theg requirements, power
differentials between collaborators and lack oftestual understanding. These
factors, accompanied by path-dependency and contigdigy issues, may result
in asymmetrical boundary management, whereby atsedfocus on a specific
boundary (or set of boundaries) combined with agguial development of
boundary bridges within the collaboration may leathe crossing of some

boundaries being prioritised at the expense ofrethe
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1. Introduction

With the recent move towards open innovation, Ré&Dllaborations and other
approaches to sourcing external knowledge throntgr-organisational networks have
become increasingly widespread in innovative indestChesbrough, 2003; Perkmann
and Walsh, 2007; Howells, 2008; Chesbrough, 20Rfgvious research suggests that
the expected innovation advantages of researchbmttions can be outweighed by
managerial hurdles created by complexity, govereamusts, knowledge stickiness and
lack of control (Bidault and Cummings, 1994; MohrdaSpekman, 1994; Dyer and
Song, 1998; Becker and Dietz, 2004; Bogers, 20Thgse issues are particularly
prominent in multilateral R&D consortia comprisimgultiple partners with diverse
institutional interests, occupational practices awgkrating principles (Oxley and
Sampson, 2004; Li et al., 2012). Such consortiaetbee have to play the role of
boundary organisations.e. entities that serve the interests of multiple pers and
mediate complex boundary negotiations as part eir ttoutine work (Guston, 1999,

2001; Mgrk et al., 2008; Mgark et al., 2012).

Dealing with multiple boundaries has long been seemn important part of
successful R&D management (Organ and Greene, 1@ith)a growing understanding
that boundary processes are complex, evolving antdngent on multiple macro- and
micro-level factors (Cilliers, 2001; Barrett et,#012; Mgrk et al., 2012). Responding
to the calls to combine macro- and micro-levelsh&forising innovation (Crossan and
Apaydin, 2010; Bromiley and Rau, 2014), we adoptgractice-based viewo analyse
the strategies of boundary management in multéafe@&D consortia. Reflecting on the
interplay between ‘espoused’ and ‘actual’ practi¢dBntzberg and Waters, 1985;
Brown and Duguid, 1991; Whittington, 2006; Crossaw Apaydin, 2010), we explore

how boundary management decisions intentionallyaresl part of a planned strategy



(the deliberate aspects of boundary management) are transformebeirprocess of
implementation through the actual boundary recaméitions at the level of practice
(the emergentaspects of boundary management). We aim to addness$ollowing
research questions. What forms does the interdlaglderate and emergent boundary
management practices take in a complex boundagngation and why? What are the
implications of this interplay for multiple boundes contained within a boundary

organisation?

By presenting a multiple case study conducted meethinter-organisational
R&D consortia, we discuss the interplay betweendiiéberate and emergent practices
of boundary management across the following thieeerdsions: (1) boundary bridging
focus; (2) boundary crossing arrangements; and d@llaborative governance
arrangements. Our theoretical contribution is twahf&irst, we explore the mechanisms
and consequences of misalignment between the dsmidbend emergent practices of
boundary management. Second, by looking at an-arganisational collaborative
enterprise as a complex system of overlapping baues| we describe the inherent
asymmetries of boundary management that are agparéime prioritisation of certain
boundaries and marginalisation of others, in thequal distribution of boundary
spanners across the system, and in the influenteeafnore powerful members of the
collaboration on destabilising and restabilisingibgaries. The findings of this study
are applicable to a wide range of R&D collaboragiand other boundary organisations,
such as scientific advisory agencies, technologgstier offices and knowledge transfer

organisations.

The next section provides a theoretical backgroohdhe study, using the

practice-based view of strategy to crystallise dheoretical argument, identify



knowledge gaps and formulate research questiorestfiird section describes the three
R&D consortia selected for empirical investigateomd outlines the procedures for data
collection and analysis. The fourth section exotiee main findings of the study,
focusing on the interplay between the deliberatd amergent aspects of boundary
management. The fifth section discusses the firdimigthe study in light of existing
literature, introduces the notions of misalignmearid asymmetry in boundary
organisations and explores practical implicatioms Handling multiple boundaries in
R&D collaborations. This is followed by a brief adnding section outlining the

contribution of the study, its limitations and ingaitions for future research.

2. Theoretical background

2.1. R&D consortia as complex boundary organisations

Organising the ecologies of complex innovation ishallenge due to the presence of
multiple organisations with diverse institutionatarests, occupational practices, and
operating principles (Dougherty and Dunne, 201BisTdiversity, in turn, generates
multiple boundaries proadly defined as sociocultural differences betwerganisations
and groups that can potentially lead to discontynin action or interaction, retarding
the spread of innovation (Ferlie et al., 2005; Akken and Bakker, 2011). Public-
private R&D consortia can be conceptualisedasndary organisationbecause they
involve the participation of actors from relativalistinct social worlds, such as science,
policy and industry; have definite lines of accalmlity and responsibility to each of
them; and provide a space for the creation of coroi@einnovation at the interface of

multiple boundaries (Guston, 1999, 2001).



With the number of partners, the number of mukilat relationships that an R&D
consortium has to balance increases (Morris, 280Bersaeter et al., 2007; Klerkx and
Leeuwis, 2008). Multilateral R&D consortia can thkre be expected to demonstrate a
number of characteristics abmplex systemsuch as the presence of interdependent
parts and multiple boundaries (organisational, ggsional and departmental), a move
from command-and-control styles of management tdsvaself-organisation and a
propensity to evolve over time (Anderson, 1999li€@#, 2001; Burnes, 2005). Another
key characteristic of boundary organisations igrtheility to effectively operate in
multiple arenas, mediate negotiations across thedwries as part of their routine work
and deal with all parties to which a boundary orggiion is accountable (Guston, 1999,

2001; Klerkx and Leeuwis, 2008).

To unpack the complex and evolving nature of bounhgaocesses, this paper
adopts the practice-based viewon the strategies of boundary management in
multilateral R&D consortia, whereby ‘strategy is maothan just a property of
organizations; it is something that people do’ (Wihgton, 2006, p. 627). This
approach highlights the dual nature of boundarib&lvcan function both as sites of
knowledge creation and as ‘barriers’ or ‘gaps’ lisif innovation and decreasing
organisational performance (Wenger, 1998; Dough&@®4; Kislov, 2014). Boundary
management therefore involves a set of activitiesirg to enhance the positive and
overcome the negative effects of boundaries. Applyhe practice-based approach to
its analysis would imply the integration of the micand macro-levels of theorising by
exploring the activities that individual actors doist in relation to boundaries.d.
boundary management practices), the organisatiefiatts of these activities (both

positive and negative), and the organisational iasttutional factors that influence



their implementation and outcomes (Crossan and @&ipayY010; Bromiley and Rau,

2014). These aspects are discussed in more dethi inext two subsections.

2.2. Deliberate and emergent strategies of boundary management

When approaching the strategic practices of boyndsnagement as an ‘empirical
object’ (Corradi et al., 2010, p. 268) it is import to distinguish between the following
two diverging dimensions. The first dimension irdds deliberate strategic practices
that are planned in advance and subsequently edadis initially intended. Reflecting
the ‘espoused’ practices of an organisation (Brawnd Duguid, 1991; p.41), these are
underpinned by organisation- or sector-specifiturabs, norms and procedures and are
often made explicit in the form of written policiasd plans. The second dimension is
represented bgmergent strategic practicedenoting the ‘actual’ practices which are
realised despite, or in the absence of, intenti®&sher than originating from formal
plans, central vision or shared beliefs, thesetjpex are embedded in the everyday
routine of actors in a context shaped by internahse-making, politics and
communication structures as well as by externalrenmental constraints. Over time,
however, emergent strategic practices may becosiguitionalised, thus giving rise to
deliberate practices (Mintzberg and Waters, 198%pwB and Duguid, 1991;

Whittington, 2006).

Previous research into the deliberate strategieswfdary management emphasises
the importance of organisational design, boundémndges’, and shared spaces for
negotiating meanings and developing new cross-taEyngractices in complex
boundary organisations (Kislov, 2014). Dodgson @)98uggests that managing an
R&D collaboration should be a strategic concern &ighlights the importance of

selecting appropriate partners, developing adaptabid flexible structures, and



building effective communication paths. Based oairtlstudy of technology transfer
offices in public-private research collaboratioBhphet and Prevezer (19%8hphasise

the importance of intermediaries in managing cattra, financial linkages that
accompany knowledge flows between research spgnbosts and users. Finally,
Roelofsen et al. (2011) argue that a carefullycstmed dialogue method aligning the
interests of the demand side with those of the Igupipe is critical for crossing the

boundaries in innovation networks.

A number of recent empirical studies have lookedemtergent boundary
processes, where the relationships between vatiousdaries are affected by the
changes in joint working practices across multgriganisational or occupational groups
induced by a technological innovation, policy imgtere or organisational restructuring.
This research emphasises the emergent, contexidepe and adaptive nature of
boundary management (O'Mahony and Bechky, 2008eBast al., 2012; Hsiao et al.,
2012; Evans and Scarbrough, 2014). For instangapeng the encounter of various
occupational groups within an innovation reseanajeet, Mark and colleagues (2012)
identify handling multiple boundaries, facilitatimgutual benefit and mutual adaptation
of practice as key components of successful ‘boyndeganising’.The latter can be
seen as a relational process of destabilising bemigsl to include new actors and
resources, followed by boundary restabilisationchhstabilises the modified practice

and protects it from external actors with confhigtinterests.

2.3. Factors affecting the processes and outcomes of boundary management
Boundary management can be challenging in complexndry organisations
comprising multiple groups. It is likely to be slealby the properties of a boundary, the

characteristics of partners and the factors ofcader organisational and institutional



context. Boundaries underpinned by strong iderdifferences, markedly divergent
meanings and intensive power struggles are morcudif to manage than others
(Carlile, 2004; Akkerman and Bakker, 2011; Kislovad., 2012; Kislov, 2014). An
organisation’s size also matters: there are usdallyer boundaries in smaller firms
(Gulati et al., 2009; Kislov et al., 2012). As f8 external context is concerned, it can
be assumed that it is easier to manage boundarid8&D consortia operating in

industries with weak competition and appropriapitégimes (Sakakibara, 2002).

Recurrent cooperation with the same partners (pedpecific experience)
generates trust, decreases information asymmethyjremmeases the relative efficiency
of learning, enabling the crossing of a boundatyveen R&D partners (Li et al., 2008;
Gulati et al., 2009). On the other hand, there ngidcal evidence suggesting that
previous partner-specific experience may decredian@ performance through
organisational inertia, complacency and knowledgssifization (Hoang and
Rothaermel, 2005). Path-dependent approaches éatisgl the partners and, more
broadly, to managing boundary relationships can demeficial for incremental
innovation but are less likely to result in radigahovation and transformation of the

boundary (Rycroft and Kash, 2002; Li et al., 2008).

As the practice-based view is not confined to aalyasis of practicegmproving
performance (Bromiley and Rau, 2014), it is alspamant to consider unintended and
potentially negative consequences of boundary management practicesndBou
reconfigurations in the process of joint workingnceaclude not only cooperation
between groups on either side of the boundaryalsat marginalisation of less powerful
groups, unilateral loss of control and work fragtagion (Barrett et al., 2012). Kislov

(2014) demonstrates that a collaborative reseaactngrship created with an explicit



purpose of bridging the boundaries between orgtarsd and occupational groups can,
paradoxically, reinforce old and create new bouiedarthrough fragmented
organisational design, the use of divergent meaniag mechanisms of boundary
legitimation, and the rhetoric deployment and maatisation of boundary bridges.
Organisational restructuring that affects orgamsat, professional and group
boundaries may increase boundary complexity arehtan identity, differentiation and

interaction between different groups (Hyde, 2006).

2.4. Knowledge gaps and research questions

Based on the analysis of theoretical and empititahture presented above, we argue
that R&D consortia can be conceptualised as comgiexndary organisations
characterised by multiple boundaries; that managiege boundaries involves a range
of deliberate and emergent strategic practices lwhie likely to diverge over time,
occasionally leading to unintended consequencesittat the interplay between these
two types of strategic practice is shaped by a d@oation of intra-organisational and

extra-organisational factors.

At the same time, our knowledge about boundary m@ma&nt in R&D consortia
and other complex boundary organisations is stiitéd in a number of ways. First,
previous literature has largely focused on the tioé a boundary organisation plays in
aligning actors’ interests across boundaries, with@dequately reflecting the
complexity of boundary organisation and the evavinature of boundaries and
boundary management. Second, the interplay betwleBberate strategic attempts to
manage boundaries in the process of R&D collabmmaéind emergent practices of
boundary management has received little empiritahtion. Finally, whilst ‘in practice

the boundary continues to be negotiated at the dowevel and the greatest nuance



within the confines of the organization’ (Gusto®02, p. 401), the differential effects
of deliberate and emergent boundary managementigagacon multiple boundaries

within a complex boundary organisation remain ureterarched.

This study aims to address these gaps by expltwomgthe deliberate aspects of a
boundary management strategy deployed by the Ighigeof a collaborative enterprise
become entangled with the emergent boundary organggactices developing at the
local level. It is guided by the following researgunestions. What forms does the
interplay of deliberate and emergent boundary memagt practices take in a complex
boundary organisation and why? What are the imjitina of this interplay for multiple

boundaries contained within a boundary organisation

3. Methodology

This article is based on three case studies of-organisational R&D collaborations
(anonymised here as HOUSE, ASTHMA and FLIGHT—selld4) that were selected
based on the following criteria: (1) the represtotaof different industrial sectors; (2)
the presence of several types of boundaries in eatlaboration €.g. sectoral,
organisational and disciplinary); (3) a relativdligh level of mutual engagement and
interaction between the collaborators. These diited to the identification of a pool of
R&D consortia that could potentially be selectedasfinal cases. However, the final
selection of cases was further limited by the lefehccess that we were granted. This
meant that we had to exclude (1) a number of R&Bsodia that did not give access to
us and (2) those which only agreed to give limigedess. In fact, we had to drop the
fourth case after we conducted a number of interwibecause the level of access the
organisation was prepared to grant was insufficientan in-depth exploration of

boundary management.

10



Insert Table 1 about here

We conducted 47 interviews (45-90 minutes in dorgtiwith 42 research
participants representing various organisations @isdiplines across the three cases
(See Tables 1 and 2), with some of the key infohamterviewed twice. The overall
approach was to interview all the individuals papating in the consortia. However, at
times, compromises had to be made because a fewipants did not want to be
interviewed or had left their organisation since tompletion of the project. In the
latter case, we managed to interview some at hamet their new workplace. This
strategy worked for most of the participants, ktharé were still a relatively minor
number of participants whom we could not reach. v, all of the key informants in

each consortium were interviewed as planned.

All interviews were recorded and transcribed varbatnd the transcripts were
sent back to the interviewees for validation. Setructured interviewing was
supplemented by the analysis of documents incluthiegquarterly and annual reports,
project completion reports, exploitation reportsyaderly presentations, patent
applications and meeting minutes. The HOUSE andGHII projects had been
completed when we started gathering field data,redse ASTHMA was in the middle
of its life cycle, so it was possible to obtain ehational data from ASTHMA. One of
the authors attended a three-day annual ASTHMAerente which provided ample
opportunities for informal talks with the particiga. Triangulation of data obtained by
different methods (Table 2) helped with minimisimgs, achieving synergy in data and

eliminating inconsistencies (Eisenhardt, 1989; 2id09).

Insert Table 2 about here
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In the first stage of data analysis, a descriptibrine cases was developed
which covered the main events, changes and problg@agicularly exploring the
narratives around discontinuities throughout th#aborations. The main purpose of
this stage was to create a consistent narrativehioh the facts gathered from the case
converge to form conclusions from the same casegleg, 1999). The second stage of
data analysis involved developing a more analytcalbunt of the findings by iterative
comparing and contrasting them with the theoria®liped in the literature. As a result
of this, we developed the first-order themes whpesented the deliberate and
emergent aspects of boundary management (boundddging focus; boundary
crossing arrangements; collaborative governancengements). These themes were
extensively discussed between the authors to erthaie validity. Matrix analysis
(Miles and Huberman, 1994; Nadin and Cassell, 20043 utilised to explore the
similarities and differences between the three casewell as the distinctions between
the deliberate and emergent aspects of boundanageament. To remain systematic,

we used NVivo 8 software for coding and retrieviadlata.

4. Findings
All of the three analysed cases demonstrate rerobrldifferences between the ways
through which boundaries are designed to be enecemht bridged and governed, and
the ways these aspects emerge throughout the orkdn process (Table 3). In what

follows, we explain each of the three main aspett®undary management in detail.

Insert Table 3 about here
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4.1.Boundary bridging focus

4.1.1. Deliberate aspects

In all three casesnter-organisational boundariebetween public and private partners
received the highest attention at the design stalgieh could often be explained by the
explicit remit of the funders in facilitating publprivate R&D collaboration. The
HOUSE and the FLIGHT projects were co-funded by Té&chnology Strategy Board
(TSB)—a public agency for facilitating businessamation. ASTHMA was part of the
Innovative Medicine Initiative (IMl)—a large Euroge initiative aiming to accelerate
the translational process of drug discovery froim tia patients. All of the three R&D
consortia focused on bridging the boundaries betvpesblic organisations (universities
and research institutes) and private companies ENiEge companies and start-ups)
since the allocation of funding depended on théigpation of both public and private
organisations in R&D collaboration. Research prafosand project documents
highlighted the central role that was assignedréssing public-private boundaries and

fostering academic-industry engagement.

4.1.2. Emergent aspects

In addition to inter-organisational boundaries kedw public and private partners
described above, there were other boundaries wigickived less attention from the
design point of view but had a significant impanttbe internal dynamics of the R&D
collaborations. First, there were stratigciplinary boundarieshat acted as a hurdle in
communication between different occupational grodfms instance, in the ASTHMA
case there was a considerable miscommunication ‘@diffdrence in the mindset’

(medical academic, university) between systemsbists who were interested in large

13



scale datasets, on the one hand, and biologistsnadétal doctors who mainly worked

with data obtained from small-scale experimentshenother.

Second, the collaborations involveder-departmental boundarieshich were
underpinned by the lack of resources for developigoss-departmental
communication, by the prioritisation of other pwfe unrelated to the consortium and
by the confidentiality agreements preventing theeap of knowledge to those
departments who were not formally part of the dmilation. In HOUSE and FLIGHT,
particularly, the knowledge about the technolodiesng developed did not spread
effortlessly beyond project teams and the R&D depants involved. For instance, in
FLIGHT the engineering department of the coatingafiacturer did not participate in
meetings because the engineering department wasffictally part of the project.
Their interactions with the consortium were mediaby the R&D department of the

coating company, which delayed the production psce

Finally, there were some salianter-organisational boundarieghich had not
been envisaged at the design stage. For instam¢beiearly stages of the ASTHMA
collaboration there were strong boundaries betwéenprivate partners engaged in
competitive pharmaceutical research. In FLIGHT, Hmndary between the aircraft
manufacturer and the other two partner organisstitime university and the airplane
coating manufacturer) was problematic. Because tef size, highly routinised
procedures, and specific safety requirements inthbgeregulating bodies, the aircraft
manufacturer was considerably different from thst raf the partners with regard to
their attitudes towards research, experimentingintj, quality and efficiency. At the
same time, the boundaries between the universidytlag coating company were much

easier to manage, which research participants ieguaby a previous history of

14



institutional as well as personal ties, previouspadicipation in R&D consortia, and

being‘on the same pagétesearch scientist; coating manufacturer).

4.2. Boundary spanning arrangements

4.2.1. Deliberate aspects

Designed arrangements for boundary interactiondudied regular face-to-face
meetings (held quarterly in HOUSE and FLIGHT anduwaily in ASTHMA), in which
the partners presented project results and disgusstnical and managerial problems
where the project partners had the chance to repdtteir progress and discuss various
challenges. As for the digital communication, ASTAMsed an online system as a
platform for communications, storing meeting mirgjtand viewing milestones. In
addition, a research tool for aggregating and amady large-scale patient data was
deliberately used to enable collaboration betwegstesis biologists, statisticians,
biologists and clinicians. Interestingly, no forisad knowledge brokering roles were

created to bridge the boundaries between partnexsyi of the three cases.

4.2.2. Emergent aspects

First, knowledge brokeremerged during the collaboration, but their relased across
the cases. In HOUSE, a postdoctoral researched asta bridge between the university
and the industry partners by supplying experimedtdh, arranging ad hoc meetings
and providing coordination through emails and phaadls. An MPhil researcher,
placed in a structural engineering company, wagungental in explaining some of
technical jargon to people from other organisatiomst the student's lower status
inevitably limited his knowledge brokering potehtim ASTHMA, despite the efforts
to mobilise postdoctoral researchers across thabmohtion €.g. by placing them in
pharmaceutical companies) in order to enable kraydetransfer between academic

15



and industry partners, the majority of postdocsewiarolved in the collaboration on a
part-time basis, kept changing throughout the Yiéée of the project and did not have a
significant impact on bridging the boundaries. Hipain FLIGHT, knowledge

brokering between companies proved difficult duedofidentiality considerations.

Second, the meetings specified in the initiallyigiesd arrangements were
complemented byhe creation of additional boundary interactions modification of
the existing oned-or instance, structural engineers from diffefgatner organisations
involved in HOUSE started having separate meetiwsch helped bridge inter-
organisational boundaries. One of the importantctom these meetings was discussing
the content and format of presentations at subséquearterly meetings attended by
different occupational groups, for whom the techhicomplexity of the structural
engineering jargon had to be simplified. In FLIGHBundary spanning was enhanced
by rotating quarterly meetings between partnetg'ssiThis helped the partners get an
appreciation of each other's day-to-day practicesich significantly increased

partners’ understanding of each other’s limitations

Finally, in ASTHMA, public institutes emerged as sites for bridging
boundariesbetween private companies when commercial knowleciydd not be
directly shared between competitors. For instamten a particular viral technique was
supposed to be transferred between two pharmaakatmpanies, a researcher from a
publicly funded research institute was temporaplgced in the first company to learn
the technique. After the techniqgue was adopted Hgy gublic research institute, a
researcher from the second pharmaceutical compasyplaced in the institute to learn

the same technique and bring it back to their degdion. Public research institutes also

16



hosted the data generated by the private companigdacilitated their sharing among

partners.

4.3. Collaborative governance arrangements

4.3.1. Deliberate aspects

All of the three collaborations were accountable eixternal funding bodies and
followed formal contractual agreements. They hadldgelop a detailed project plan
with deliverables and milestones, with project kxadheld responsible for monitoring
the overall progress of work. HOUSE and FLIGHT Fagroject monitoring officer
who attended all meetings and reported the progoésthe projects to TSB. In
ASTHMA, there were annual progress reports whichevgabmitted to IMI. However,
some participants found the reporting routine figuirement to report their findings
and progress on a quarterly basigme-consuming and sometimes irrelevant’
(anonymised research participant, FLIGHT) as thagl to engage in the formalities
instead of actually working on the project. Finaliy terms of formal leadership, the
design company was leading the collaboration in H@USE project; the coating
manufacturer was the leading organisation in FLIGHAd the ASTHMA project was

formally led by one of the universities.

4.3.2. Emergent aspects

The formal governance structures described abovwe \®ecompanied by emergent
governance arrangements which developed differeatijoss the cases but had a
profound effect on the processes of boundary regarstions. In HOUSE, the three
core partners (the university, the design companaythe engineering company) shared
de-facto leadership of the collaboration, which veasbled by a previous history of
collaborative projects, regular institutional anadividual interactions prior to this

17



collaboration, and relatively insignificant disdigry differences. Whilst positively
contributing to development of shared understandingpng the core partners, this
arrangement, however, contributed to excluding roffetner organisations from the
decision-making process and resulted in one of rthe-core partners leaving the

consortium.

In ASTHMA, the academic leads from the universitiesl more control over
the overall direction of the work because of tmeputation, knowledge of the field and
history of previous joint working. The fact thatagemic partners were mainly
following their models and methodologies made fficlilt to find a unified approach
for conducting studies and comparing results. Tdtisimes, was frustrating for industry
partners who were keen to accelerate the processplete the tasks according to
deadlines, and deliver the project objectives. Hareas they did not enjoy a similar
level of power within the R&D consortium, they haol be more‘tactful’ (senior

manager, pharmaceutical company) when interactittyacademics.

In FLIGHT, the collaboration was dominated by thecraft manufacturer
which was a potential end-user of the product aad significantly larger than the other
partners. They would closely monitor the performeant other collaborators and put
pressure on the partners to comply with their negments. This resulted in tensions as
partners found themselvegiving way’ (research director, bearing company) to the
aircraft manufacturer instead of engaging in aadjaé. This power imbalance further
perpetuated the boundary between the aircraft naatwier and the other three partners
and resulted in asymmetrical boundary organisingere knowledge sharing was

relatively unproblematic only between the coatimgnpany and the university, while

18



the salient boundaries between the aircraft matwfac and the other partners

generated discontent, miscommunication and delidefgys.

5. Discussion

5.1. Deliberate and emergent boundary management: Misalignment and
asymmetry
Emergence of a complex overlapping system of bouesta-disciplinary, departmental
and organisational—in R&D consortia is not surpigs{Dougherty and Dunne, 2011).
What is surprising, however, is that few boundaotger than those between the private
companies and public institutions were explicitgken into account when these R&D
consortia were designed. The same applies to thiedste boundary crossing
arrangements, which were largely limited to facdaime meetings, teleconferences and
electronic communication systems, with no specifians to create knowledge
brokering roles or facilitate joint practices biimg together representation from
different organisations and teams. Although R&D latmbrations are seen in the
literature as boundary organisations, with effextisoundary crossing being an
important prerequisite of successful innovationéAlet al., 2007), our findings suggest
that deliberate strategies of boundary managemeriR&D consortia may remain

somewhat underdeveloped.

In each of the three cases, deliberate arrangenm@nboundary management
were complemented by emergent mechanisms of boyhdalging. The latter included
opportunistic development of knowledge brokerinigsdulfilled by junior researchers;
tailoring previously designed boundary interactidnslocal realities; creating new

boundary interactions to help bridge emergent batied; and relying on public
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research institutions as intermediaries betweenaf@i companies. These findings
resonate with previous observations about emetgmmdary spanners who may utilise
their boundary position to become legitimate nesjots on behalf of their organisations
(Levina and Vaast, 2005). It should be noted, h@wethat the effectiveness of junior
researchers as knowledge brokers may be limitethély relatively low status in the

local hierarchy (Fernandez and Gould, 1994; Cuanig White, 2012).

Deliberate strategies of boundary management auoualyy enabled
opportunities for emergent boundary crossiegy(ad hoc on-site discussions while
participating in quarterly meetings). However, thafyen failed to allocate sufficient
attention and resources to the most problematinderies or to create a system of
boundary crossing arrangements enabling knowledgsfer and lateral learning within
the R&D consortia. Moreover, informal leadershipaagements emerging within the
consortia often directly contradicted formal gowoe structures specified in the
organisational documents. Suchisalignmentcan be explained by the reporting
requirements of collaboration funders, strong powiierentials, lack of contextual
understanding of the collaborative enterprise amsufficient analysis of relevant
boundaries at the start of the collaboration. Untleese conditions, boundary
organisations may still provide durable structuresreinforce mutual adaptation of
collaborators (O'Mahony and Bechky, 2008) but, ogtto Mark et al. (2012), such
mutual adaptation is often achieved through accodatiog the interests of the more
powerful collaborators rather than through fadiitg mutual benefit (cf. Oborn and

Dawson, 2010).

These factors, accompanied by path-dependency anfidentiality issues,

may also result irmsymmetricalboundary management. In this case, focusing on a
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specific boundary (or set of boundaries) combinetth \an unequal development of
boundary bridges within the collaboration (cf. Kl 2014) may lead to boundary
crossing being prioritised at some boundarieseae#tpense of others. Our findings also
highlight that in the absence of designed knowledigekering roles, emergent
knowledge brokers had different degrees of vidibdicross the cases and contributed to
bridging of a limited number of boundaries. We tHusther develop a theory of
boundary reconfiguration in complex boundary syste(Barrett et al., 2012) by
highlighting that not only occupational groups pasied at the boundary, but also
boundaries and boundary bridges themselves carsiooedly be neglected in the
process of restabilisation, which can inevitablyftsthe strategic development of a
boundary organisation as a whole. The HOUSE case ggmonstrates that previous
partner-specific experience, whilst enhancing tearding processes between the
previously collaborating partners (Gulati et al.002), may contribute to the

marginalisation of other partners in multilater&R collaborations.

As can be inferred from the above, the interplaydeliberate and emergent
practices of boundary management can display vamiatcross different R&D
consortia. Following the conventions of the prazsti@ased approach, we placed tise
of boundary management practices in the centraioémpirical exploration (Bromiley
and Rau, 2014), identifying multiple macro- and mitevel factors that influence the
selection, implementation and outcomes of thesectipes in specific contexts.
Institutional constraints (e.g. funding arrangersentpolicy regulations and
appropriability regimes), organisational factorsg(ethe size of the alliance and its
constituent parts, availability of resources andtdiy of collaboration) and intra-
organisational characteristics (e.g. the degrespisttemic difference or the power status

of a knowledge broker) are likely to differ acroB&D consortia, accounting for
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variation in the use of strategic practices of lamg management and their effects,
both direct (such as the degree of boundary periitgadnd efficiency of knowledge

transfer) and indirect (such as the consortiumagoarance).

5.2. Practical implications for R& D managers

Since many strategies of boundary management emeargeaction to the specific
contexts within an R&D consortium, it would be r&ito think that a successful
boundary organisation, especially the one brindowgether multiple partners, can be
designed in the ready form prior to the start @ #ctual collaborative process. On the
other hand, failing to envisage the emergence ohbaries or create conditions for the
development of boundary crossing mechanisms coaldldirimental for knowledge
sharing and learning within a collaborative entesgar The following subsection
presents some practical recommendations for thoaeaging collaborative R&D
projects and a wider range of multilateral boundaoyganisations. These
recommendations are based on the premise that apunthnagement strategies should
be actively utilised in the design of a collaboratienterprise whilst still allowing
project-specific, context-tailored boundary managem practices to emerge

organically.

At the planning stage, the architecture of the Ré&@laboration should be
analysed in relation to the salient boundaries tuatid emerge between and within
organisations as well as between professional grawmlved. Successful cooperation
and crossing between some of the partners candoenpanied by ‘strain’ and ‘neglect’
at other boundaries (Barrett et al., 2012), anchdpeundary asymmetry should be
counterbalanced. Aside from the boundaries betvpedalic and private organisations

that are explicitty addressed by management of mwrent-supported R&D
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collaborations, the boundaries between private @mes deserve special attention,
especially in those cases where the boundaries umderpinned by IP and
confidentiality arrangements, and/or where comiogtibetween some of the partners
may be expected. In such cases using public partrteée collaboration’s core
management team or other groups as intermediarggsh® considered as a potential

solution.

In addition to intermediation at the organisatioaad group level (also see
Howells, 2006), the creation of individual knowledgrokering roles with a specific
remit in spanning organisational, disciplinary atepartmental boundaries should be
encouraged. When creating such roles, it is importa remember that knowledge
brokers should be given sufficient resources anwepoto fulfil their functions
successfully (Kislov, 2014); that they should bpresented at different levels within
the organisationse(g. professional; middle-managerial; top-manageria) distributed
at multiple boundaries (Fitzgerald et al., 2013)d ¢hat knowledge brokerage is a group
phenomenon requiring the involvement of teams atd/orks (Currie and White, 2012;
Waring et al., 2013). As our example of junior pdsttoral researchers has shown,
knowledge brokering functions can sometimes beopexd by individuals whose
formal duties do not necessarily involve brokeragygsh cases should be identified and

supported by the management of the collaborativerpnse.

Some of the arrangements for boundary crossingdy asieneetings or reporting
arrangements are in danger of becoming too forewlsnd far removed from the
realities of actual boundary work. While it is higrdossible to minimise the amount of
reporting in complex contractual settings such &DRonsortia, it is worth making

sure that R&D managers use project reports andods¢s as ‘facilitative boundary
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objects’ (Fox, 2011) enhancing learning and knogéedharing among the partner
organisations and individual projects rather thi#king the boxes’ (also see Swan et
al., 2010). Delegations and site visits could befulsboundary encounters’ (Wenger,
1998) complementing more traditional project megdiand enabling R&D partners to

have a glimpse into each other’s practices.

Generating practice-based knowledge for managingndi@ries can be
enhanced by encouraging practitioners to interwethe® ‘designing’ and ‘using’
practices (routinely considering the impact of gesbn implementation), participating
in the whole flow of ‘designing and using’ (rathiéyan focusing on a part of it) and
reflecting on boundary management practices iroadarticulating emergent practices-
in-use) (Dougherty, 2004, p. 43). Learning to manhgundaries in R&D alliances is
vital for their performance and should receive assl attention than core capabilities
traditionally associated with high competitive adfzge and performance. It can be
supported by using organisational channels of comcation for sharing knowledge
related to boundary management (Kislov et al., 2@1% encouraging individuals and
teams involved in collaborative R&D projects to@utatehowthey have achieved their
goals, not onlywhat they have achieved,e. on procedural knowledge rather than

product knowledge (Newell, 2004).

6. Conclusion

By discussing the interplay of the deliberate amdement aspects of boundary
management, we shift from previous research onbksfted organisations where
boundaries are relevant, clear and primarily uridercontrol of management (Santos
and Eisenhardt, 2005) towards exploring boundagnpmena arising in relatively non-

traditional settings of cross-sectoral, inter-oigational and multidisciplinary R&D
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collaboration. We show that there is a gap betwt®n deliberate and emergent
strategies of boundary management which can oatagioreach the level of

misalignment, whereby deliberate boundary configons and boundary crossing
arrangements can, paradoxically, impede actual demyncrossing in practice. We also
show that in complex multilateral boundary orgatses, such as cross-sectoral R&D
collaborations, boundary management is at a riskeabming asymmetrical, whereby
some boundaries can become neglected, particutduly to power differentials,

previous partner-specific experience and confi@dititiissues.

This paper has predominantly dealt witlisalignmentetween the deliberate
and emergent aspects of boundary organising asyinmetryin the treatment of
different boundaries by actors operating in intefamisational collaborations, in which
structures and processes often lie beyond the inatgedontrol of members of the
collaboration, and whose membership can be chaisetieas ambiguous, complex and
dynamic (Huxham and Vangen, 2000a, 2000b). Laclatt#ntion toalignmentand
symmetryis one of the limitations of the paper, while athenitations include relatively
little observational data and a small sample $tpeusing on the practices of boundary
management within individual R&D consortia yieldeith empirical data at the
organisational level of analysis but meant less leamjs on external determinants of
misalignment and asymmetry acting at the instingldevel. We have also left out the
discussion of innovation outputs as boundary objeelping to coordinate the process
of boundary crossing in multiprofessional arendhés has been extensively discussed
in extant organisation studies and knowledge manage literatures (Carlile, 2002;
Levina and Vaast, 2005; Oswick and Robertson, 28@8ple et al., 2010; Akkerman

and Bakker, 2011; Fox, 2011; Hsiao et al., 2012).
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A successful boundary organisation should encommass than the fulfilment
of the vested interests of powerful actors and tmweaof formalised channels for
knowledge transfer; it needs to combindesignincorporating the principles of lateral
learning across multiple groups and organisatioith whe flexibility to enable the
development of new boundary crossing practices asdated by local contexts. Many
guestions, however, still remain unanswered. Hogv rarsalignment and asymmetry
dealt with by highly successful boundary organmad? How does the orchestration of
collective responsibilities (described in co-lochteommunities of practice; see for
example, Hsiao et al., 2012) unfold in inter-orgational contexts with substantial
power differentials? How do the deliberate strategf boundary management change
in collaborative enterprises over time under tHei@nce of emergent practices? These

aspects could become fruitful lines of future ingui
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Table 1: Empirical cases.

HOUSE

ASTHMA

FLIGHT

Objective of an
R&D consortium

Analysing the
thermal and
structural
characteristics of a
house made of

Exploring the
genetic mechanism
underpinning the
development of
asthma through

Developing a novel

scoating technology
for aircraft titanium
bearings

sustainable large-scale analyses
materials of patient data
Organisation: Six SMEs, ¢ Two universities An aircraft
involved university and a two research manufacturer, a
research institute | institutes and five | company
pharmaceutical specialised in
companies coating, a bearing
manufacturer and
the surface
engineering
department of a
university
Occupationa Structural engineel | Biology and Mechanica
groups involved (4 participants), immunology (13), | engineers (4),
architects (3 medicine (4), electrical engineers

participants),
mechanical
engineers (2
participants) and
farmers (1
participant)

systems biology (4)
image processing

(1)

(1) and surface
engineers (5)
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Table 2: The sources of data.

R&D Number of| Number of Documents that are | Other sources
consortium | interviews | research not publicly
participants | available
HOUSE 13 10 The second-leve] - Published case
work plan report
Research Project- Organisation
Summary websites
- TV shows
- Co-authored
publications
ASTHMA |22 22 Detailed annual | - ASTHMA
project report website
Meeting minutes| -  IMI website
Online - Presentation
discussions videos
- Co-authored
publications
- Observation at
annual
conference
FLIGHT 12 10 Reports of - Organisation
guarterly websites
meetings - Published case
Presentations of report
quarterly - Co-authored
meetings publications
Second-level
project plan

Project timelines
and Gantt charts
Patents
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Table 3: Deliberate and emergent aspects of boyrmtganising across the three cases.

HOUSE ASTHMA FLIGHT
Deliberate Emergent Deliberate Emergent Deliberate Emergent
Boundary bridgin¢ | Organisationa Intra-departmenta| Organisationa Disciplinary anc| Organisationa Organisationa
focus boundaries and disciplinaryl (mainly  public-| organisational (mainly  public-| (private-private)
(mainly  public-| boundaries private) (private-private) | private) and
private) boundaries boundaries boundaries inter-departmenta
boundaries
Boundary crossingQuarterly Informal technical Annual meetings | Mobilising Quarterly Informal technica
arrangements meetings meetings postdocs meetings meetings
Online
Quarterly reports Site visits communication | Public institutiong Quarterly reports Site visits and
and presentations system as mediators and presentationg visits to other
Mobilising  junior companies
researchers Research tool for
aggregating data
Collaborative One SME (a Core partners One of thel Academics The coating The aircraft
governance design company)were largely| universities was exercised control manufacturer wasmanufacturer
arrangements was the leadaccountable forthe lead partner | over the projectthe official lead] dominated the
partner the whole project direction and partner collaboration
methodology
Monitoring officer Monitoring officer
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