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Large-scale innovative projects as temporary tradig

zones: Toward an interlanguage theory

Abstract

Large-scale innovative projects (LSIPs) play a i@nble in arranging for exploratory
and strategic opportunity seeking that transcendgamszational and disciplinary
boundaries. This paper outlines a theory that asesethe two most salient characteristics
of such organizations: their extreme task uniquenesxd high degree of
interdisciplinarity. Drawing on the work of Petealizon and the case of the Radiation
Laboratory project, we introduce the notion of LSES ‘temporary trading zones’ and
posit the centrality of ‘interlanguage creationr fooordinating such projects. We
demonstrate that LSIPs foster and, indeed, prédigticecessitate the creation of an
interlanguage via interaction among three core efgm linguistic representations,
project management tools, and material represens@atiSummarizing our observations,
we propose a process model of interlanguage creatibSIPs; this model identifies five
critical developmental phases that reveal howtiheetcore elements interact to create an

interlanguage.



Introduction

Coordination, i.e. the process of interaction thiategrates a collective set of
interdependent tasks, is one of any organizatioergral purposes (Okhuysen & Bechky,
2009). This paper addresses coordination in agqodaiti context: large-scale innovative
projects (LSIPs). These projects are set up tooegptechnological and strategic
opportunities, develop new scientific fields orki@cmajor societal challenges. They rely
on multi-institutional collaboration, spanning peesional and sectoral boundaries, to
drive scientific and technology advancement (Coetegl., 2006; Tukiainen & Grangvist,
2016; Hoffmann et al., 2017).

The combination of environmental volatility and kvledge specialization
(Brusoni et al., 2001) has, over the last few desatkd to an increasing prevalence and
magnitude of LSIPs (Brad§ Davies, 2004; Berggren et al., 2011; Tell et aD1&
Flyvbjerg, 2017). Suclprojectshave flourished in a number of contexts (see Maetis
al., 2011) in the wake of big science developmé¢Btison& Hevly, 1992); the large
hadron collider project (Tuertscher et al., 2014 enajor initiatives to deal with climate
change (Komendantova et al., 2012; Morris, 2018)adrrecent cases in point. In these
settings, the “problem of coordination” (Grant, 89%ulati et al., 2012) is exacerbated
by the field’s novelty, by the interdisciplinarijue to the large number of participants
involved, and by the relatively low level of fanaitity among project participants
(Majchrzak et al., 2012; Cattani et al., 2013). Sehprojects often constitute a ‘first of a
kind’ collaboration across different organizaticersd institutional domains to solve a
knowledge-related innovation problem that is batkiet and exceptionally challenging.

The theorization presented here targets two satieatacteristics of LSIPs that
together shape their underlying coordination pnobl&irst is thetask uniquenesghat
reflects the new scientific, knowledge, and techgylfields being explored; hence these
projects cannot rely on established structuresamihes that are applicable in most other
organizational settings. In fact, task uniguengs$lsese organizations’ sine qua non: were
the tasks not unique there would be little reaswrofganizing a project in the first place
or for committing substantial resources to its nggmaent and coordination (Scranton,
2014). Absent uniqueness, that is, one could reddpmassume that extant routines and
established procedures for coordination would lesged into service However, on the

contrary, in these project settings, problem-sgwimcertainties and interdependencies



are substantial and emergent, factors that rer@eunderlying coordination problem
even more complex (Obstfeld, 2012; Edmond&dReynolds, 2015). In these situations,
technical problems and solutions are continuallyefmed (Tsoukas, 2009) and the
knowledge of experts must be repeatedly transformtdknowledge that others can
understand and recombine (Majchrzak et al., 2012).

The second salient characteristigrnigerdisciplinarity, which is a typical feature
of “innovative organizational forms” (Pettigrewadt, 2003) and project-based organizing
(Allen, 1977). However, adequately representing teetreme task uniqueness”
(Tuertscher et al.,, 2015) and distinctive “goal gsilarity” (Whitley, 2006) that
characterize LSIPs requires that project actore firam diverse, highly specialized, and
previously disconnected knowledge domains (Bruebal., 2001; Hoffmann et al., 2017;
Kaplan et al.,, 2017). Hence, these projects tramtscgectoral, organizational, and
professional boundaries; in many cases, they enasdend institutional and national
boundaries (Scott et al., 2011). It follows thatl&1P is more interdisciplinary than are
traditional innovative projects because it draws bmth a deeper and more varied
expertise of knowledge. Therefore, solving the LSI&llocated task entails intense
knowledge integration across boundaries as wethagroduction of new knowledge
emerging at the edge of established knowledge amuhtfic boundaries (Tell et al.,
2016).

The challenges associated with task uniquenessgrdisciplinarity turn many
of our traditional coordination mechanisms on thie@ad. For example: the task
uniqueness of LSIPs precludes the existence a psfoencompassing coordination
routines (Obstfeld, 2012); problems and roles &endifficult to define, even after the
event (Whitley, 2006); and team member familiafidarrison et al., 2003) is low and
must, to unravel the interdependencies involvedrgmthroughout the problem-solving
process (Tuertscher et al., 2014). These charsiitsrof LSIPs also make it difficult to
establish the conventional coordination mechanisihascountability, predictability, and
common understanding (Okhuysen & Bechky, 2009)

So, as coordination becomes more important in LSt®saddressing the
interdependencies and knowledge-related difficsllirevolved, it also becomes more
difficult to achieve. This situation makes the LSkting well suited for explorations of

how one should address the underlying coordingbialem and how project actors



coordinate at the ‘limits of coordination’. Despit@major advancements in our
understanding of single-firm innovative projectsere is a paucity of research on how
LSIPs — which cross institutional and organizatlodevides (Davies et al., 2009;
Edmondsor& Reynolds, 2015; Hoffmann et al., 2017) — develom@n ground when
encountering higher levels of both task singulafWhitley, 2006) and task complexity
(Geraldi, 2009; Haerem et al., 2015). In particulaur current understanding of
coordination could be enhanced by elaborating naokeanced theoretical approaches
based on the defining features of LSIPs as orgaaim forms (cf. Sydow et al., 2004,
Manning, 2017).

In this endeavor, we rely on the strategy of ‘batirgy’ theory from neighboring
disciplines; that is, we explain phenomena in treetetical domain using ideas borrowed
from another (Floyd, 2009; Markécz% Deeds, 2009). Indeed, one of our paper’s
principal aims is to develop new concepts and iksdoy describing LSIPs é&smporary
trading zones a concept proposed by the historian of scienceerP@alison. As
documented in our empirical account to follow, ganaurdle raised by the combination
of extreme task uniqueness and interdisciplinasithe need to create an ‘interlanguage’
and thereby facilitate coordination among partinigaBy focusing on the creation of an
interlanguage, we shed new light on the probleroooirdination in LSIPs by adding to
our understanding of the dimensions, elements apxkps of interlanguage creation.

More specifically, this paper makes three theoakticontributions. First, it
proposes the temporary trading zone as a new wegrceive of coordination processes
in LSIPs. Second, it provides a framework that emisithe interlanguage’s core elements
to LSIPs qua temporary trading zones. Third, wat@oprocess model of interlanguage
creation in LSIPs by identifying critical phasestine development of such a language.
Besides enhancing our understanding of the coardmaroblem more generally and of
how it is solved in LSIPs, this framing yields igisis and tentative answers to several
fundamental questions in the development of thearySIPs. These questions include:
Why do LSIPs exist? How do these projects evolvdfat¥actors explain their success
or failure? Our framing draws on a practice-orienperspective and is grounded in an
analysis of what actually transpires on these ptsjdow they bring about coordination,
interlanguage creation, and knowledge integratioh Manning & Sydow, 2011,
Majchrzak et al., 2012).



We proceed by first presenting the theoretical gemknd and highlighting
previous studies related to innovative projectganeral and to LSIPs in particular. Then
follows our casting of LSIPs as temporary tradimmnes. We subsequently offer an
empirical illustration before presenting the cehtlianensions and key elements of our
theoretical framework. Finally, we propose a preaesdel of interlanguage creation and

offer suggestions for future research.

Innovative projects and the problem of coordination

The question of interdisciplinary coordination isntral in organization theory and
innovation studies (Davies, 2013), and it is vievasdan important problematic in new
organizational forms and interorganizational cadiaions (Whitley, 2005; Manning,
2017). Interdisciplinary coordination has been eptoalized as a fundamental problem
of ‘integration’ since Lawrence anldorsch’s (1967) landmark study, which defined
integration as “the process of achieving unity fiidre among the various subsystems in
the accomplishment of the organization’s task’4(p.The same problem is no less central
to innovation management, an area in which praactis draw on the integration of
expertise across knowledge and professional boigsdgkllen, 1984; Van de Ven, 1986

; von Hippel, 1990). For instance, Hoopes &udtrel (1999) address the importance of
“glitches” in project failure; these occur whenthe entire project’s detriment, individual
project actors lack a common understanding ofatsdpremises.

Key insights have been offered by two streams tefrdiure: one, following
Lawrence and Lorsch (1967) and their emphasis @ndie of integrativetructures and
the other, following Allen (1977), with a strondecus on integrativ@rocessesuch as
information flows and the use of boundary-spanmmgchanisms. The first research
stream explores structural arrangements, such @ecprteams and matrix solutions,
which foster integration. In this line of researehsophisticated use of the integration
concept is suggested by the Harvard studies orpnegiuict development (NPD) projects
(Clark & Fujimoto, 1991; Wheelwright. Clark, 1992; lansit& Clark, 1994). In these
studies, integration is a dynamic capability thmbants to more than communication and
coordination across functional boundaries becdwdea entails the “proactive generation

of new knowledge” (p. 602).



That body of research yields a helpful depiction imernal and external
integration mechanisms, which correspond, to atgne@nt, to observed characteristics
of “heavyweight development teams” that rely ortégrated problem solving” (Clak
Fujimoto, 1991). This literature also emphasizes rteed to increase team autonomy
when the goal is innovation of a more radical kiWheelwright& Clark, 1992).
However, two drawbacks of this approach are tHatl# to grasp how integration unfolds
within project teams or to identify any specifiaptices associated with the integration
process across project teams comprising diversgptiireary domains. As remarked by
Hoopes an®ostrel (1999), the actual results of such intégmat and its particular effects
on how the project unfolds — remain very much aterys(for more recent reviews, see
Tell, 2011; Tell et al., 2016), which could alsdphaccount for the scholarly literature
not having fully grappled with the reasons why ifgee and knowledge integration
glitches occur or what might be done to curb them.

The second, complementary line of research focosemtegration processes
per se — more precisely, on the evolution of co@tion mechanisms that span
boundaries within and across organizations. Ca2i0®2; 2004) develops an integrative
framework that distinguishes three processes alitior such boundary spanning:
transferring, translating, and transforming. Thpsecesses correspond to increasingly
complex situations in which novelty and the divagginterests among actors complicate
the process of coordination (Lightart et al., 20M@hat is most interesting for our study
is that Carlile emphasizes the “foundational raéthe creation of a “common lexicon”
between actors who wish to coordinate across boigsdeCarlile makes several valid
points concerning the role and nature of this comteaicon, but he does not describe
how it emerges. We also note that, in his stleliconrefers mainly to an agreement on
differences and dependencies in the design of “knalvyects” in a NPD project involving
relatively mature technologies. Of course, the de@f uniqueness is rather limited in
that case; so even though the substantial inteptiisarity requires intense collaboration
among actors, they could rely (for the most pant)established routines and existing
concepts.

Kellogg et al. (2006) develop this framework furttend identify three main
practices enabling cross-boundary coordinationpldis (rendering work visible to

others), representation (rendering work legible diacuments and/or PowerPoint



presentations), and assembly (juxtaposing work utjino modification and
recomposition). Their discussion of these resualttudes an insightful description of the
coordination processes inherent in interdiscipynanojects, showing that identification
of differences and intense knowledge dialogue me#de required for the success of
temporary cross-disciplinary teams. This analysis seems cepe relevant to non-
innovative projects involving extensive repetitiess, such as the web agency studied in
their research (Obstfeld, 2012), but is probaldg lapplicable to analyzing coordination
in LSIPs.

Deepening these ideas, Majchrzak et al. (2012) stmwproject teams working
on innovative tasks can overcome the challengesceted with knowledge integration
by relying on a set of “knowledge transcending pcas.” These practices describe how
sensemaking evolves over time in “novel projectsd Aow “knowledge transformation
occurs between different languages and perspeatiitbeut deep-knowledge dialogue”
(Majchrzak et al., 2012, p. 963). The latter, thhars state, is crucial because prior
research has raised concerns about the necessityeép-knowledge dialogue” in light
of time and resource restrictions (Edmond&Nembhard, 2009).

However, Majchrzak et al. (2012) concede, theieaesh has clear limitations: it
applies to small cross-functional teams consistingpmpany employees and lasting for
just a few weeks; and it concerns the developmefdidy uncomplicated and modest
innovative solutions (e.g., quality control proeess So, in relation to our paper, the task
uniqueness in their cases was modest and the defgtemplexity and interdisciplinarity
was low (since all participants were employed leygsame firm and had prior experience
of working together). For these reasons, there neaseal need to engage in a deep
dialogue that revealed contrasting assumptionsamthmental knowledge differences.
And since the task at hand was novel but not réigicenovative, there was no need to
develop a new language for overcoming coordingtiailems.

The contributions described in this section offseful guidelines as we seek to
understand the coordination problem in LSIP. Eadtadies underscore the importance
of language in establishing coordination in higimiyovative settings (see also Ancori et
al., 2000). However, that research mainly dealsh witojects unfoldingwithin an

organization — albeit large ones, such as automatianufacturers (Clar& Fujimoto,



1991; Cusuman& Nobeoka, 1998) — and did not seek to develop the@fi coordination
in LSIPs per se.

Beyond the traditional challenge of interdisciptityg LSIPs have characteristics
that further complexify the coordination proces® field’s novelty combined with the
organization’s uniqueness. Thus, as both Whitl®p6} and Obstfeld (2012) point out,
these actors cannot at first rely on role stabilibutines, and proximity that — for less
innovative projects unfolding within a single orgaation — provide a common
background and form the basis of coordination\{elentine& Edmondson, 2015).

Therefore, focusing on LSIP’s uniqueness and digeiplinarity reveals how
important it is to overcome challenges stemmingiftbe lack of familiarity and the lack
of an established ‘common lexicon’, both of whiate @ritical for coordination and
knowledge integration in such settings. Accordinglye adopt a practice-oriented
perspective and elaborate on tfaling zoneconcept of Galison (1997), who emphasizes
that coordination depends on interlanguage creadod focuses on how both

coordination and knowledge integration are accoshplil in these settings.

Large-scale innovative projects as temporary tradig zones
In our quest for an accurate account of coordimaiioLSIPs, we draw on Galison’s
(1997)Image and Logie- a book that analyzes the evolution of the ptastdf scientists
working in the field of atomic physics. Galison @sed on the question, which is central
also to our research, of coordination between tHy®ysics cultures”: theorists,
experimenters, and instrument buildénsage and Logics a fascinating and meticulous
description of how modern physics evolved from afkghop” type of science in the
early 20th century to the huge “factory of physidsteloped after World War Il at such
academic institutions as Stanford University and MThe greater size and complexity
of postwar experiments (e.g., complex bubble chambarge particle accelerators)
increased both the importance and the difficultycobrdination. The pressure to stay
ahead of the game also paved the way for a strocigsfon delivery and development
times. The latter further exacerbated coordinaparblems and so made coordination
even more important.

Galison described the process of coordination rpducing the concept of a

trading zoneas “an intermediate domain in which procedureslccdne coordinated



locally even when broader meanings clashed” (18946). He demonstrated that there
are often profound differences (even paradigmatiesp among the various cultures in
physics and between scientists and engineers. Walison established that,

notwithstanding such differences, “there can bédarges [coordination], worked out in

exquisite local detail, without global agreemenp. 46) and that overcoming these
differences is paramount to most innovative achiess.

To construct his trading zone framework, Galisohedeon anthropological
linguistic work that indicated how goods were sissteally exchanged between groups
molded in radically different cultures that spok#fedent languages. In his own
borrowing from linguistics, Galison argues for aqass of “language creation” in the
trading zone — which runs counter to the paradifphowed by most work in the
sociology of science literature, of ‘translatio®dllon, 1986). So rather than depicting
the movement across boundaries as one of “traoslétiom theory to experiment, from
military to civilian science, or from one theorydnother), it will prove useful to think of
boundary work as the establishment of local langsagpidgins or creoles — that grow
and sometimes die in the interstices” (Galison, 7198 47).Although research has
explicated the nuances of translation and demdesitaat it is more than a mechanistic
process of matching terms (Yakhlef, 2002), the dywaof translation differs
considerably from Galison’s idea of language cogatiHis work demonstrates in
particular that creating an ‘interlanguage’ is aecelement of coordination in these
settings, which we believe is Galison’s main th&oat contribution.

An important aspect of Galison’s work is his adogtan expanded definition of
the termlanguage a definition that increases his framework’ apgidity to our context
and that makes it even more relevant to organizastodies. Galison left no doubt

regarding this question when reflecting, in subsegwork, on the trading zone concept:

the language of science does read, quite liter@ilyanguage: propositions, statements,
observations, hypotheses and conditionals areealbgnizably linguistic even if
technical in scope. But at other times practicesndb necessarily form linguistic
objects, in a strict sense. Diagrams and symbals,ekample, have their own
combinatorial logic. ... I'm interested in languageanexpandedsense that would
embrace such symbol language — whether computerscadbstract algebra, formal

logic, or the calculations of quantum physics. (&al, 2010, p. 43; our emphasis)
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It is also apparent from Galison’s later writingatthe views various “objects” as
constituting a form of language. This perspectwads Galison to speak of “wordless
pidgin or wordless creole” to name “material or $atic objects [that] are also a form of
language” (2010, pp. 43-44). Thus:

Images, symbol systems, calculational and diagrainrsahemes — even complex
objects — could be part of a generalized notidamguage that is far from ‘just words’.
Indeed, language, as | want to use it, is a reguaflexible apparatus that may take
many forms, from the recognized, everyday ‘natwmaild languages’, to the myriad,

systematic registers in which we communicate. 4. 4

Here Galison, despite criticizing the concept oénslation’, recognizes the
affinity of his work to the research of Star gadesemer (1989) on boundary objects.
Yet the ideas of the trading zone and interlanguagation are far wider in scope than
are boundary objects — even though (as we shallsk3 the latter are key to facilitating
the former.

As underscored by Gorman et al. (2004, p. 64)trdding zone is more than a
metaphor. They argue that, for developments in m&chnology areas, the actors
involved (e.g., engineers and scientists) musttcacistheir own “dialect” so they can
communicate and interact more effectively. For egl@mthere are “multidiscliplinary
trading zones” in nanotechnology that feature &din of labor among groups (Gorman,
2002). In such cases, the groups may develop #diped dialect, a kind of “nanocajun”,
to coordinate activities; but they may also adofilaout interdisciplinary approach in
which all participants engage in discussions camnogr all aspects of research and
development.

The purpose of a trading zone is ultimately to énéte sharing of expertise and
disciplinary knowledge toward the end of achievdngpmmon and unique goal. One key
assumption in the literature on trading zones & their members must develop a
‘creole’, or a project-specific interlanguage tli@sters coordination. The unique and
interdisciplinary nature of such collectives leadsto presume that, in a trading zone’s
initial phase, they lack an overarching interlarggiand that considerable management
and organizing effort must be directed toward distiaimg one, thereby facilitating the
integration of disciplinary knowledge and improvitige odds of project success. Note
that this is an important difference from the potgestudied by Carlile (2004), Kellogg

11



et al. (2006), and Majchrzak et al. (2012), whiokrevmore repetitive, less innovative,

and thus more likely to rely on established orgatinal routines and concepts.

Inside the trading zone: An illustrative case

To show what Galison means by the creation of a laguage and to explain how it
facilitates coordination across participants in theding zone, we find it useful to
consider one of the detailed cases presented ir{1B&7) Image and LogicMIT’s
Radiation Laboratory (hereafter, ‘Rad Lab’) projéidte Rad Lab project was established
at the end of the 1940s to design and develop satiat could be used in combat. It
operated under the leadership of Dr. Lee Alvin Dddpe until the end of 1945 and, at its
peak, had a staff of nearly 4,000 (see Buderi, 1896wn, 1999). Key aspects of the
Radar Project were its many participants, its hdggree of innovativeness and
uniqueness, and (owing to the range of expertigzlet: for project completion) its
interdisciplinarity. The technology was radicallgw and its development required new
types of coordination between disciplines, mostablyt engineering and theoretical
physics. Thus, the project involved 20 universiaesl 40 autonomous companies that
included Western Electric, RCA, and General Elecffihe Rad Lab was the project’s
central node. Like other wartime endeavors, it ghduogether scientists (theorists and
experimenters) and engineers for the purpose afieg — under considerable deadline
pressure — extremely innovative technical devices.

In order to foster coordination between scientestsl engineers, the Rad Lab
adopted a highly innovative structure. It ignoreshwention and was not organized by
technical expertise or discipline but rather by poments of the system (modulator,
magnetron, antenna, receiver, and indicator) — aftgér March 1942, by the end
product’s application (ground systems, ship systestts; see Figure 1). As a result, “the
physical architecture [of the lab] closely matchlee electronic architecturdGalison,
1997, p. 817). That approach did not respect tkéndtions typically made between
physicists and engineers:

W. Turner, for example, was an electrical enginveighh a desk adjacent to that of H.
Neher, a physicist trained in experimental cosm@icinvestigation. W. Hall, who had

been an electrical engineer working for MGM doingrsd recording, now shared the

12



indicator corner with A. J. Allen, a physicist agléctrical engineer, and E. C. Pollard,

a physicist who in 1940 was an assistant profests®gale.(Galison, 1997, p. 817)

Figure 1. Physical Layout of the MIT Radiation Labaatory (Galison, 1997, p. 819)
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The Rad Lab project was deliberately designed toowrage face-to-face
communication between the involved experts. Thganization led to a new kind of
interaction among the different disciplines — namelne in which engineering goes
beyond the application of theory and leads to dwemfiguration of both disciplines. To
demonstrate this point, Galison (1997) focuses tmn firoject actors’ practices. In
particular, he analyzes in detail the work of Jul&chwinger (who in 1965 would earn
the Nobel Prize in Physics) at the Rad Lab. Scherivgorked in the lab’s theoretical
division and “had the task of developing a usalgeneral account of microwave

13



networks” (p. 820), a critical question in the dgsbf radar components. The problem
was that ordinary network theory was useless fdaralesign. Therefore, Schwinger
“began with Maxwell's equations and, with the helphis coworkers, derived a set of
rules by which engineers and physicists could madeetical network calculations”

(p. 820). This first approach proved to be too claxphowever, and

as the war progressed and Schwinger assimilated afidhe ‘good enough’ and input-
output culture of the Rad Lab, he began to abatigephysicist’'s abstract scattering
theory of electromagnetism and to search for tregomiave analogue of the electrical
engineers’ more practical representations: simggeaivalent circuits’ that imitated just

the relevant aspects of the components. (p. 821)

As Galison explains, this was an old technique ajreactrical engineers. Thus,
in Galison’s words, the engineers “put the compéidaphysics of the loudspeaker’'s
electromechanically generated sound into a ‘black’ band replaced it in their
calculations with equivalent electrical componer{{s”"821). Schwinger thereby enabled
the engineers to make their calculations “withauteang each time into the details of
complex boundary-value problems for Maxwell’'s equag” (p. 821).

Yet, there was much more at stake in this prodeess translating’ microwave
physics into engineering syntax or, as in Carlile@nmework, the establishment of a
common lexicon. Galison demonstrates that whatadlgtevolved was a “true pidgin” —
a new language that facilitated coordination betw#dee disciplines of physics and
engineering. One especially difficult problem wabe* determination of equivalent
circuits for waveguides (long hollow metal boxesjalving discontinuities (protrusions,
gaps, dividers, etc.)” (1997, p. 821; see Figurerlpt task was beyond the capacity of
prewar physics, so Schwinger devised theoreticéhous to circumvent the difficulties

of such geometries.
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Figure 2. Complex Wavequide, 1945 (Galison, 1997, 822)

Thus, he produced

a kind of simplified jargon (or pidgin) binding etents of the language of field theory
with elements of engineering equivalent circuik {skee Figure 3; our remark]. ... [He]

had manufactured a meeting point that both physieisd engineers could understand
and that both could link to their larger concernsn-one side to the concepts of

Maxwellian field theory, on the other to the praes of radio engineering. (p. 822)

The fundamental breakthrough here was that “thesgry’ was identifying
newly calculated theoretical elements with recefdlyricated fragments of microwave
circuitry: neither was part of the prior practice of eitheretltheorists or the radio
engineers(Galison, 1997, p. 824; our emphasis). In thiywhe constant interaction of
physicists and engineers working on the projectlemhthe creation of a new and
“powerful, locally understood language” (p. 833attfostered coordination between two
distinct occupational groups. This outcome wasrelytdifferent from a mere translation
between physics and engineering. Galison empha#iizekley role that co-location and
wartime pressure played in this process: “Under gi@, the various subcultures
coordinated their actions and representations iryswidnat seemed impossible in
peacetime; thrown together they began to get o té job of building radar” (p. 827).

15



Figure 3. Physical Waveguides and Their Equivalen€ircuits (Galison, 1997, p. 823)
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From this perspective, this project

offers us a picture of the trading zone as an epigt matteandas a physical location.
... The disposition of personnel indicates that eegra and physicists worked within
sight of one another. ... The success [of the MIT Ralo] was directly related to the
creation of such common domains in which actionl&dqroceed even though the
physicists and engineers entered into the exchangk radically different

understandings of the machinery and techniquedvasgo(p. 830)

To strengthen his theory, Galison provided exampfgsrojects plagued by the
absenceof such common domains — for instance, the Tinggeletion Chamber (TPC)
project conducted at Stanford from 1974 to 1983i6Ga, 1997, chap. 7). In that project,
experts were scattered among different locatidms;dispersion prevented the creation
of an interlanguage, which in turn led to major roation problems remaining

unresolved. Hence, the project manager, when cot@dowith the project’s slippage and
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lack of unified understanding, wrote a memo urdheg “next time [we] ... build a circus

tent to house everyone” (p. 619).

A theoretical framework for coordination in LSIPs

Both the Rad Lab case and our review of the litgeaindicate that there are several
intriguing links between interlanguage creation amdjanizing across knowledge
boundaries; these connections are viewed as ¢inigaior studies of highly innovative
and interdisciplinary projects, but so far theyd&ad little effect on theoretical analysis
of the LSIP as a particular organizational formisT$tate of affairs makes evident the
value of better connecting innovation managemett wie literature on project-based
organizing (Davies, 2013) and of identifying, inrgi@ular, how project managing relates
to the management of innovation. Yet, researcinoavation management seldom treats
managing a project as the means to create anantgrige and, conversely, the project-
based organizing literature seldom views interlaggucreation as a central concern when
addressing coordination problems and processeSliRd.

Our main argument is that an LSIP can be viewed #snporary trading zone
that fosters the ongoing development and nurtuoihgn interlanguage for use at the
boundaries of knowledge domains. Such a framirgpiglucive to a theory that better
addresses the role of projects in integrating dedémnowledge across boundaries. In the
LSIP setting, for instance, actors from differemganmizations, and disciplines must
coordinate their respective knowledge processesruimde and budget constraints. Even
the most basic coordination process requires theblkkshment of a common lexicon
through words, symbols, and objects (Carlile, 2QX%4). The fundamental question,
which the management literature continuously empbasut seldom theorizes about, is
how coordination and communication among the imtligis involved in such projects
unfolds — especially when the actors initially lackcommon ground due to discipline-
specific terminologies and languages.

These features are, of course, exacerbated in LBH&e have seen, answers to
this question tend to emphasize, on the one hhadpte of project creation, co-location
of personnel, and the project manager’s functiofogtering coordination (e.g., Clagk

Fujimoto, 1991) or, on the other hand, the crossadary coordination processes
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occurring among those involved in the project gsgeCarlile, 2002; Kellogg et al., 2006;
Majchrzak et al., 2012).

However, there are two main obstacles in our advdaoward a more elaborate
account of coordination in LSIPs. First, althougkaarch has confirmed the centrality of
a common lexicon in fostering coordination, it mad adequately addressed the nature
and emergence of such lexicons. More specificallymust learn more about the act of
interlanguagereationfor the organizing of these innovative projectd ahould consider
that to be an integral part of solving the coordoraproblem. This approach is especially
germane to LSIPs because these projects involveatey variety of knowledge bases
and areas of expertise. As Galison (1997) emphasarel as our paper confirms, such
language creation is one of the main challengegrojects that are non-routine,
innovative, and interdisciplinary.

Second, although previous research has exploreztaekey facets of project-
based organizing — including project creation, teatructures, and coordination
mechanisms — it has not fully accounted for theurgabf the project’s setup and the
consequences of that setup for interlanguage orealndeed, the analysis must
incorporate specific project features (e.g. codimrd because only then can we improve
our understanding of how interlanguages develop lagiter grasp their role in the
ongoing practices of project managing and orgagizin

It follows that exploring these two obstacles ieaer depth would also enable
better integration of earlier research on the sumat and processual features of
coordination. By taking this approach while focgsion interlanguage creation, we
develop a theory that emphasizes the significaricerganizing devices — including
project creation and co-location — as well as tleemanisms required to foster the process
of cross-boundary coordination. Such an understgndhould comprise not only the
nature of interlanguage (what it is and the rolplays) but also its creation (how the
interlanguage is created and how it evolves dutiegproject’s lifetime).

Toward the end of enriching academic inquiry irite bntology and emergence
of LSIPs, we shall elaborate on the idea of thesgepts as temporary trading zones.

Hence, we offer the following definition.

A large-scale innovative projeds a temporary trading zone dedicated to

creating an interlanguage that fosters coordinadioth knowledge integration
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across disciplinary boundaries to solve a uniqgoepex, and advanced form

of innovation problem.

More precisely, we hypothesize as follows. In manganizations, setting up a
‘heavyweight’ project organization enables crosseihlinary coordination processes to
unfold (Carlile, 2002; Kellogg et al., 2006; Majehk et al., 2012). The outcome is an
‘interactive zone’ (i.e., a physical and spatialaagement of the team’s work space),
which fosters creation of an interlanguage thatiin facilitates coordination among the
different expert groups involved. This was the asseof the Rad Lab project.

We thereby bridge the previously mentioned stradtaind processual approaches
to coordination adopted by the innovation manageritenature. We also argue, based
on prior literature and the empirical observatipnssented here, that an interlanguage
has three primary elements in our research conliexfuistic representations, project
management tools, and material representations. pfésentation of our framework
proceeds as follows. In this section we analyzéwioemain dimensions of a trading zone,
organizing devices and interlanguage; in the nestien, we propose a practice-oriented
process model that explains how an interlanguagstéblished and how it develops over
time.

The first ‘dimension’ of our proposed frameworkrepresented bgrganizing
devicesEvidently, the creation of a dedicated and forarghnization (e.g., the Rad Lab)
is prerequisite to the creation of an interlangu&Je therefore concur with the literature
on innovation management, which emphasizes theofgdeoject creation as an essential
step fostering interdisciplinary coordination (Bacet al., 1994; Tushma$a Anderson,
1996). Indeed, in works ranging from the Polarie&gl Projects Office (Sapolsky, 1972)
to Clark andFujimoto’s (1991) heavyweight development teamseaech on project-
based organizing has demonstrated (i) the impagtahsetting up a dedicated team, of
co-location, and of establishing project review hadsms for overcoming coordination
problems between boundaries as well as (ii) thedorental challenges associated with
establishing such arrangements in large organizstibat are organized primarily by
function (Clark& Fujimoto, 1991).

In these regards, it is evident from Galison’s ([@P®&ork that World War II's
LSIPs marked a turning point. Undertakings sucthaskadar Project and the Manhattan

Project played a key role in developing new coltabive practices and new forms of
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trading zones, where interlanguage creation watered by the emergence of “new
visible structural arrangements — both physical soaal — in which action can proceed”
(Vaughan, 1999, p. 922) or what Galison referstara“interactive zone” (1997, p. 830).
In analyzing how innovative projects and goal-cesddaboratories function, Galison is
crystal clear on this matter: he states that artgagione is both “an epistemic matserd

a physical locatioh(p. 830; our emphasis).

This statement was embodied by the Rad Lab, whiak not a traditional
scientific laboratory but rather a temporary, goattered project on which participants
worked in new and close proximity. It was orientedard a concrete and hands-on goal
(“building radars”) with tight interdependencias@ng the tasks involved, it had a clear
and powerful managerial hierarchy, its structureduso-colocation to organize the
interaction between disciplines, and time was efdhsence during the entire organizing
process. Bringing scientists and engineers togetha@er the same roof and authority led
to new types of relations; it created a differentkof interactive zone, which was crucial
for the coordination of expertise. As describedvinesly, this approach led physicists
and engineers to create a new type of languageesocbuld understand each other — a
‘pidgin’ that was, strictly speaking, neither enggming nor physics yet facilitated
communication among areas of expertise and desagegses.

We therefore consider project creation and thebéstament of an interactive
zone as a fundamental initial step in the coordnaprocess; hence, more generally,
interlanguage creation can be viewed as the rai&tne of heavyweight projects in a
more general sense (ClagkFujimoto, 1991). Such projects are established/ewanme
the limitations of traditional, functional struces (Allen, 1977) and to facilitate intense
collaboration among disciplinary experts rootedliffierent localized and idiosyncratic
knowledge practices (Sok Edmondson, 2002; Lindkvist, 2005).

Therefore, our framework’s second dimensionnierlanguage creationWe
posit that, by creating an interactive zone, LStiRdd a context with the potential to
foster the development of an interlanguage. As oeead earlier, the importance of a
common lexicon to facilitating coordination has bhetearly identified in the literature
on innovation management. Prior research has zdroed the problem of different
disciplines agreeing on terminology (see Carlile02) and creating new knowledge

through a process of mutual influence and collainaemergence (Majchrzak et al.,
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2012). Without a common ground, participants in phecess of knowledge integration
will be unable to evaluate each other’s input, Wwhian lead to misunderstandings and
misattributions (Hoopes & Postrel, 1999;).

The Rad Lab case demonstrates the importandetefanguage creationi.e.
something that was not there at the beginning amdhmvas considered necessary for
fostering interdisciplinary coordination. Indeedh@inger’'s formula resulted from his
interaction with engineers and, in the end, enabiedtwo groups to coordinate their
actions. The case also exemplifies Galison’s (2@GL@)gestion that an interlanguage
should be understood in an expanded sense angusbiords” (Galison, 2010, p. 44).
Therefore both the literature and the Rad Lab das#nstrate that interlanguage evolves
as the interplay among three elements: linguigtfresentations, project management
tools, and material representations. This decocistru allows for a nuanced and fine-

grained analysis of how LSIPs unfold. We discussdithree elements in what follows.

1. Linguistic representationd his element, which is central to Galison’s wask,
likewise fundamental in our framework. It also agsein the literature on innovation
management; for example, Nonaka arakeuchi (1995) describe the role played by
“figurative language” (p. 13), such as metaphosamalogies, in the knowledge-creating
process. Seidel and O’'Mahony (2014) have more tBcexamined the process of
concept creation and the role that language plays. iFrom the work of Clark and
Fujimoto (1991), Nonaka (1994), Midler (1996), Gamet al. (2004), and Seidel and
O’Mahony (2014), it is evident that the creation aofproject-specific language is a
fundamental characteristic of many successful iatige projects. In fact, they
demonstrate that a task at the core of settingnyppaoject organization is to design,
negotiate, and implement the concept jhstifiesthe project.

A clear indication of the necessity for such a ectjspecific interlanguage — to
which any researcher who has worked on a projech will attest — is the difficulty of
understanding not only the remarks of others ingetameetings but also the project’s
overall goal, what it should produce, and who stidagnefit from it. As a case in point,
the Renault Logan project (Jullien et al., 2013kesaone appreciate how difficult yet
crucial it is for the firm talefinean “entry vehicle” (as distinct from a “low-coshicle”)
when it has never built such a car and is uncomdribat doing so would be profitable

(Midler, 2013). This was fundamental to defining froject’s identity and thereafter to
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negotiating and trading with regard to its diffdréanctions and across the areas of

expertise involved.

2. Project management tool&alison’s demonstrates how, in highly complex and
innovative endeavors such as the TPC project, camuations are facilitated by such
project management (PM) tools as PERT, phased ipigyntask partitioning, designating
system engineers and project managers. Indeeds#emce of project management is to
work at the interfaces and organize cross-boundamydination in a way that facilitates
integration (Davies, 2017). Thus, the PM toolbcselit can, as noted by Galison in
connection with the TPC project, be viewed as guage for enhancing coordination and
as a measure to promote the generation of linguisgiresentations.

It is therefore not surprising that several manag@mscholars have studied how
PM tools, such as schedules, serve as boundargtslpyéakura, 2002; Chang et al., 2013)
and how PM amounts to a new language that is capdlibstering coordination (Linehan
& Kavanagh, 2006). In the same vein, one could follelvnson (2002) in arguing that
the reliance of large-scale innovative military @apace projects on the tools and language
of systems management reflects the need for a aeguhge to manage the interfaces
between components and disciplines. Hence, we agteéngwall (2012, p. 611), who
argues that PM tools play three different but eigualportant roles: as a boundary object
for technical coordination of actions and expeota| as a political feature for legitimacy
and trust building; and as a cognitive means foe “tocial construction of a predictable

future.”

3. Material representations There is now an extensive literature on the
fundamental role of material representations (Se&leO’Mahony, 2014) in the
innovation process — be they prototypes, simulation other material objects. They act
as boundary objects that can foster coordinatiotwden experts with different
backgrounds and helps to overcome the problem natyosummarized by Weick
(2979, p. 133): “How can | know what | think, unitsee what | say?” Our intention here
is not to contribute to this research stream btlierato emphasize the importance of
material representations as a central element@nlamguage creation.

The research of Henderson (1999), Carlile (2002ps8d and Salter (2004),
Ewenstein and Whyte (2009), Nicolini et al. (202)d loro and Taylor (2014) addresses
the various roles that material representationg ipladhe design process, and it generally
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demonstrates their importance for the organizationnovative projects as well as their
capacity to help establish new concepts and wayscasimunicating. Material

representations were essential to Galison’s (1881)y and have been highlighted in
related work on cross-boundary coordination. Fetaince, Enberg et al. (2006) show
how the physical product had a central role in tingaa shared understanding and
facilitating communication among engineers involiadan innovative NPD project,

Nonaka (1994) also underlines the importance aefacts” for the establishment of a
common understanding — that is, in addition todbemon lexicon that an innovative

project’s team members can use to discuss whasnedzk done and how best to do it.

Figure 4. Dimensions and Elements of the Temporaryrading Zone for Interlanquage
Creation

P 7 Project as interactive zone N

/ Linguistic \
// representations \
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\ o | Material /
\ tools representations /
\ /
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These components are summarized in Figure 4, wpieBents a schematic
visualization of the interlanguage creation contad how our framework’s dimensions
and elements are interlinked. This figure illustgathe two key dimensions of our
suggested framework: (1) tleeganizationaldimension, in terms of which the project is
an interactive zone (established through variogamizing devices) that sets the stage for
(2) theinterlanguagedimension, whereby the creation of such a langisagéunction of
three core interacting elements: linguistic repnéstgons, project management tools, and
material representations. Table 1 summarizes thding zone framework’s two

dimensions and its three elements.
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Table 1. The Interlanguage Framework: Dimensions ath Elements

Dimension

Activities

Primary mechanisms

Consequense

Issues and
problems

1. Organizational
dimension: Organizing
devices

Setting up the formal
project organization,
integrating diverse
expertise — e.g.,
among engineers and
scientists, among

Project management as
mechanism that
integrates across
functions and thus
generates knowledge
among project experts;

developers and testers.the key role of

heavyweight project
management and teams
in this process; co-
location of project staff
and/or designing ‘arenas|
to encourage
communication among
project experts.

a Common identity,
unifying framework,
common deadline
pressure, shared
responsibilities;
establishing common
ground and a commo
lexicon.

Conflicts among
project staff;
disagreement
between disciplinary
experts;
incompatible

n professional
requirements.

2. Interlanguage
dimension: elements of

interlanguage

a) Linguistic Creation of Role of figurative Developing a Difficulties

representations terminology, language (metaphors ang pragmatic establishing a
metaphors, and analogies) in the interlanguage common lexicon that

concepts that are
specific to the project
and that foster
coordination between
trained project experts
from diverse
disciplines.

knowledge integration
process; foundational
role of a common
lexicon; creation of an
interlanguage that
transcends mere
translation and enables
coordination among
experts from various

that fosters
communication
among local
and specialized
languages.

(i) makes sense to
everyone involved
and (ii) is
sufficiently
developed to reflect
the complexity of
both task and
technology.

disciplines.
b) Project Use of project The project management Location of activities | Difficulties setting
management management tools, toolbox as a mechanism| in relation to each up a logical
tools concepts, and methodsfor improving project other; understanding | workflow that
to integrate project coordination; specific project matches the
activities and project management toolsinterdependencies and knowledge
modules. (e.g., schedules, risk information needs development proces
registers) as ‘boundary | from downstream to | beforea common
objects’. upstream activities understanding of
(and vice versa). both product and
process has been
established.
c¢) Material Production and use of Artefacts, such as Improved Difficulties
representations physical objects that | prototypes, simulation coordination; establishing physical
facilitate the sharing | tools, and drawings, as | improved artefacts in projects

and integration of
knowledge.

boundary objects with th
capacity to foster the
translation and
transformation of
knowledge; artefacts as
key coordination
mechanisms.

e understanding of
project goals and fina
outcomes.

when actors are
uninformed about
their tasks and/or
when conditions
change frequently.
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An important point is that the interlanguage mustefined inclusively and link
several different elements, each of which has vecemuch scholarly attention but has
not been analyzed as a constituent of interlangaegggtion. This point recalls the two
main obstacles for theory development discussdikesr the paper: first, research must
address the role and significance of an interlagguand, in so doing, must revise our
understanding of ‘common lexicon’. We deal with teecond main obstacle by
addressing the framework’s dynamic aspect — thdtaw the interlanguage is actually
created. To ensure the completeness and analygleabnce of our framework, we focus

on this topic in the next section.

Toward a process model of interlanguage creation ihSIPs

Research on project-based organizing has emphatiigedieed for inquiry into the
evolutionary and “becoming” nature of projects, tban general and for innovative
projects in particular (Lundi& Sdderholm, 1995; Engwall & Westling, 2004; Hogdson
& Cicmil, 2006). This seems especially pertinentwldealing with LSIPs, since their
process challenges are both inherent and substéiek & Plowman, 2014) and have
significant implications for coordination (Tuertsstet al., 2014).

One can better understand the emergence of cotimina LSIPs through our
analysis of Galison’s work — in particular, the Raab project — because it reveals the
phasesf developing interlanguage for an LSIP. Figurdigplays the identified phases
of interlanguage creation, commencing with the ttmezof the interactive zone to foster
interlanguage creation and then continuing throtighe distinct phases in which our
model’s elements continually progress and intefoe. final phase is institutionalization
of the developed interlanguage, which includes stigating how it might benefit
coordination in other contexts and projects. THasephases of the process model are
detailed next. This model is described in a lineay to simplify the presentation,

although individual phases may well involve theamoiterations.
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Figure 5. The Process of Interlanguage Creation iharge-Scale Innovative Projects

Interlanguage
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Phase IProject creation.This phase involves setting up the project andtorg
the interactive zone. It includes establishing sdmne of boundary around the people
involved, stipulating a focus for conversationstthdl occur, and ensuring that project
staff are aware of the individuals with whom the@ged to interact. Essential to this phase
are various kinds of organizational delineationd ao-location efforts: spatial, social,
and mental. Also important are ‘temporary deceidatibn’ and autonomy, both of which
promote interaction among participants (Bresneal.e2004). This phase corresponds to
the initiation of the Rad Lab and highlights thgamizational dimension as a critical
prerequisite for interlanguage creation. Some corapts of an interlanguage may appear
in this phase, albeit at an early stage of devetypnexamples include PM tools to outline
the technical challenge and identify interdepentienbetween the disciplinary areas
involved. Also, material representations (includprgvious systems, products, etc.) may
trigger communication and indicate the respectshith the new system or technologies
should differ from the old.

Phase II: Expertise confrontation Participant interaction during this phase
typically includes disagreements among the expevtslved, who have become more
aware of the interactive zone’s boundaries andrgitagers. It is in this phase that the
challenges of coordination identified by Carlil®(2; 2004), Kellogg et al. (2006), and
Majchrzak et al. (2012) usually emerge. In manyesashe outcome is a collision of
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“thought worlds” (Dougherty, 1992), or “creativerabion” (Leonard & Swap, 1999)
involving “contestation and justification” (Tuertser et al., 2014). This scenario was
encouraged by the Rad Lab’s organization, whiclefesl direct interactions between
scientists and engineers. Recall that Schwingessfbrmulas resulted from such a clash
of disciplines’ paradigms. In this phase, individu®ecome increasingly aware of
different viewpoints about the technological chadle and the project’'s key issues.
Participants might have strongly differing opinidhat create fundamental collaborative
problems (Doughert§. Dunne, 2011), which often involve both politicaldacognitive
divides (Kaplan et al., 2017).

Phase llI: Interlanguage emergencdn this phase, interactional expertise
emerges, metaphors are presented to make convessatiore meaningful, and new
concepts are tried out through material representgt thus knowledge becomes
“interlaced” (Tuertscher et al., 2014). Often thetaphors and concepts employed are
taken from other fields — bridging the communitiesolved to shape a shared
understanding and establish some mutual knowledgag groups of individual actors
— and then redeveloped in interaction with oth&sidel & O’'Mahony, 2014). The
equivalent circuits depicted in Figure 3 are typio& the coordination-enhancing
interlanguage that can result. This phase seesntleegence of metaphors from different
participating knowledge domains, as well as congpjatew concepts developed among
the disciplines involved. However, the metaphoesstill not sufficiently developed and

integrated to form a coherent meaning.

Phase IVinterlanguage applicationThis phase signals a more productive stage
in which language barriers have been overcome aticipants are focused on
completing productive tasks and integrating knog&edcross domain boundaries and
areas of expertise. The interlanguage that devdlopéhe Rad Lab served to facilitate
coordination, between scientists and engineersliigato the rapid design of several
radically new devices and technologies. In thissehahe metaphors and artefacts
suggested in the former phase are tested, revaseld{ested again. They have matured
and form a coherent meaning to the participantsivad — integrating knowledge while
still providing room for disciplinary distinctivess. The interlanguage has also been
integrated into multiple metaphors and conceptspnly in linguistic representations but

also in material representations and PM tools.cldierence among these three elements
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is crucial to making the interlanguage fully opamatand ‘mature’, which was also

observed in the Rad Lab case. Interactions amoeghtee elements establish that
interlanguage is ingrained in the recombination @gkneration of solutions (Majchrzak
et al., 2012) and arises through the actual prattEming(Edmondson, 2012).

Phase Vinterlanguage institutionalizatiorSometimes the creole (or fragments
of it) will be institutionalized and possibly readin other projects and other parts of the
organizations involved in the project. Such explo@in of interlanguage could well
constitute one of the most important outcomes @faavative project in which the creole
was originally developed. Thus, for example, therlanguage created during the Radar
Project was later institutionalized in textbookee figures analyzed by Galison (figure 3)
were eventually published in MarcuvitAl8aveguide Handbooksfirst printed in 1951
as volume 10 of the famous MIT Radiation Laborateeyies, which nurtured large parts
of the nascent electronic industry after World Walin this phase, a project’s ‘essential’
outcome transcends the initial object of developmemgenerate their spillover learning
effects (Nonaka, 1994; Prencipe & Tell, 2001). Thisase also underscores the
importance of the interplay among the three elemehinterlanguage creation (linguistic
representations, PM tools, and material represenst— as manifested by, for example,

prototypes that demonstrate not only the interlagglbut also the process of its creation.

We synthetize our process model of interlanguagatiom in Table 2, which
shows how the coordination process may unfoldrati@er idealistic sense yet similarly
to what was observed in the Rad Lab case. Withsthighesis we hope to strengthen our
interlanguage theory of LSIPs by clarifying theknamong their two key dimensions
(organizing devices and interlanguage), the thiements of interlanguage (linguistic
representations, PM tools, and material represenst and the five phases of our
proposed model: project creation; expertise cométion; and the emergence,
application, and institutionalization of an intentpiage. We believe that this approach

will make it easier for future research to test thaory.
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Table 2. Five Phases of Interlanquage Creation

Organizational dimension:

Interlanguage dimension

Linguistic Material
Phase Organizing devices representation PM tools representations
Phase | Setting up of a formal project| Overarching metaphors | Mission statement Reference material

Project creation

organization. Establishing the
interactive zone to promote
interlanguage creation. Co-
location of key expertise to
ensure interaction and
intermingling of elements in
the process of interlanguage
creation.

rooted in disciplinary
contexts to drive the
collaborative process.

clarifying overall
objective with the
venture. Tools intended
mainly for grasping
complexity and
uncertainty.

objects used for
stimulating the
creative process and
creating a project
vision.

Phase Il
Expertise
confrontation

Operational and brainstormin
meetings. Design sessions.
Ensuring workspaces for
furthering interaction to
promote interlanguage
creation.

g Tentative formulas;

provisional frameworks
rooted in disciplinary
contexts.

Milestones to boost
collaboration. Overall
project plan established
to ensure temporal
synchronization of
knowledge integration
process.

Design objects rooted
in disciplinary
contexts. Disciplinary
instrumentation.

[

Phase Il Emergence of an established New metaphors are Architectures and Boundary objects havg
Interlanguage project and team spirit. suggested, and new system properties have| been tried out.
emergence Members have developed the formulas interlink severa|l emerged that are central Prototypes have been
work-related trust crucial for | disciplines. A creole to driving collaboration | developed and some
effective collaboration among emerges within the team| in a novel way, physical artefacts exis
disciplines and functions. matching the technical | that encourage
and scientific knowledge sharing
achievements. and idea exchange.
Phase IV Project boundaries become | Use of tentative Central hypotheses and Boundary objects havg
Interlanguage increasingly stabilized, roles | metaphors and formulas| propositions are tested | advanced and are no
application and responsibilities clarified, | The interlanguage as integral parts of the | relatively stabilized.
interaction channels better becomes increasingly project. Goals are Instruments have beer
defined. sophisticated and widely| revisited on a recurrent| developed that allow
used. Interlanguage with| basis. Interfaces are knowledge sharing
its key terms and redefined and planning| among various
meanings becomes procedures clarified. disciplines.
integral to the project’s
coordination activities.
Phase IV Organizational solutions Publication, as in Project management Design objects and

Interlanguage
institutionalization

transferred as part of the
institutionalization of an
interlanguage.

handbooks and
textbooks, of material
summarizing key parts o
the interlanguage.

tools transferred as part
of new organizational
solutions to foster and
store the established
interlanguage.

physical products exis
that store central
knowledge emerging
from the project.
These objects functior
as material
representations that
are central to the
interlanguage.

[

Discussion

Our framework enriches the existing literature aordination across knowledge

boundaries during time-centric and goal-orientatburation processes. Prior literature

within this area demonstrates that addressing famxdenation unfolds requires a multi-
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dimensional perspective. The research presentddsipaper has emphasized the roles
of the organization in project creation, of speciictors (e.g., gatekeepers, boundary
spanners), and of students in “symbiont practiea#fi new instruments (Kaplan et al.,
2017). The literature has also provided in-depthl\yais of cross-boundary coordination
processes (Carlile, 2002; Kellogg et al., 200@jchrzaket al., 2012; Tuertscher et al.,
2014). While the significance of establishing a aoon lexicon is widely acknowledged,
we identify gaps in the literature regarding théuna of such a lexicon and the process
by which it emerges.

This paper makes four specific contributions. Farst foremost, we point out that
the challenge of coordination is not simply thatagieement on terms, as a ‘common
lexicon’ is most often interpreted. A LSIP’s veryistence depends on its functioning as
a trading zone that enables the creation ahtrlanguage The originality of Galison’s
approach lies in recognizing the need for suchegtsjto create a neand “powerful,
locally understood language” (1997, p. 833) with tapacity to facilitate coordination
among the individuals and organizations involvedli€dn emphasizes that this language
amounts to much more than a ‘translation’ betweieniglines or the agreement on a
common lexicon. In fact, our second contributiorssablishing that the content of this
interlanguagevasnot part of the involved disciplines’ prior practicéss discussed in
our analysis of the Rad Lab project, this coordarmaichallenge is acute in projects
characterized by knowledge specialization becapseialized knowledge is associated
with idiosyncratic jargon and strong interdependesme- which create the need for an
interlanguage to foster coordination among theseciapsts. This is where Julian
Schwinger’s formulas played a fundamental role. iAlerlanguage ideally maintains
disciplinary expertise and language distinctivenelse allowing for the integration of
diverse local languages to integrate highly difféieged knowledge bases.

Our third contribution consists of elaborating oali€on’s argument that the
definition of interlanguage be extended to inclad@e than “just words” — components
that arenot captured by the ‘common lexicon’ notion. Thus, wdentify three such
components of an interlanguage intended to codmin@novation: linguistic
representations, project management tools, andriadatepresentations. These three
elements have in common the effect of fosteringraioation across knowledge

interfaces in contexts characterized by high degreé task unigueness and
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interdisciplinarity. This extended definition immes the analysis of interlanguage by
including not only linguistic representations blgcaboundary objects and management
tools; the insights derived from these perspectivgsove our understanding of how an

interlanguage is created and hence of the coordmé#tat emerges in these settings.

Fourth, our framework helps bridge the structunapraach (as presented in
Lawrence and Lorsch, 1967, and others in our liseeareview) and the processual
approach (e.g. Allen, 1977; Carlile, 2002) to camation. This framing creates a more
current and nuanced understanding of the coordimagroblem in LSIPs. More
specifically, we demonstrate that thieuctural featureplay a key role in therocessof
creating an interlanguage to foster coordinatioh$P. For instance, the decision to
initiate the Rad Lab project, combined with its picgl layout, established an interactive
zone that laid the foundation for the temporargittg zone where a new interlanguage
could be created (see also Galison, 1997, p. 8313.insight should lead researchers to
study the dynamic interactions between structunelspaocesses of coordination.

These four contributions lead us to emphasize bioghprocessual nature of
innovative projects and the ongoing creation adiilsinguage as figuring prominently in
any account of the fundamental problem of coordmatin so doing, we contribute to
the literatures on innovative projects (Brady & izsy 2004; Lenfle, 2008; Obstfeld,
2012) and boundary-spanning mechanisms (Carlil42ellogg et al., 2006;
Majchrzak et al., 2012) by illustrating a prime sea for establishing these projects.
Besides adding nuance to the discussion of langbggeomparing the breadth of an
‘interlanguage’ with that of a ‘common lexicon’, wWwereground the need to view any
interlanguage as a continuously evolving part efgilpject and as an integral feature of
the coordination process. Although many scholaxe hamarked on the importance of
establishing a language that allows for commurocaticross disciplinary boundaries
(Carlile, 2002; Majchrzak et al., 2012), few has&en an interest in the actual creation
of such language. Hence, our paper offers a noeetpective to the problem of

coordination in these extreme settings.
Future research and implications

Our findings and contributions point to severakmesting questions for future research.

First, a deeper study of the respective roles pldyg an interlanguage’s different

31



elements (linguistic representations, PM tools, araterial representations) and their
interaction is sorely needed. The importance ohsotes is demonstrated powerfully by
the role of Schwinger’'s formula in the Rad Lab ¢as®d Galison’s (1997) book also

includes interesting cases of the influence of BdMs. However, the extant results remain
quite dispersed. A fine-grained and integrated yaimlof the emergence, role, and
interaction of these elements is clearly meritadiSanalysis would enrich the emerging
literature that engages earlier work on cross-bagndoordination (Kellogg et al., 2006;

Majchrzak et al., 2012; Nicoloni et al., 2012; $i@ O’'Mahony, 2014).

A second avenue worth investigating is to study ititeraction between the
interactive zone and interlanguage creation. TheelRd case demonstrates the necessity
of co-location and of having a common space fooracso that communication will be
enhanced. These features likely reflect the tdsilsly innovative nature, which required
the physical presence of all experts involved. glamilar lines, Kaplan et al. (2017)
highlight the contribution of individuals’ “symbionpractices” with instruments to
spanning boundaries within novel interdisciplingrgojects in ‘academic contexts’.
Whether such practices are viable also in LSIPggtsjremains to be studied. Here two
guestions arise. The first question (see Grabhdépesi, 2014) concerns the extent to
which these qualities could be established alsaligpersed projects and virtual
communities. The second question concerns thetyasfeknowledge processes across
boundaries in relation to particular physical layduo that respect, studying how different
physical layouts influence the creation of an iatéve zone and how that in turn
influences the process of interlanguage creationldvde highly relevant (in other
domains, see de Vaujany & Vaast, 2014 on the iotierabetween organizational space
and legitimacy). The last (and perhaps most obyiauenue that we should point out is
to test the applicability of our process modelttreo innovative settings — and also to less
innovative settings. Recall that this model is mpl@ratory proposal based on a restricted
set of cases. Further research is needed to dé&dim®undary conditions and to refine
both the content of the different phases and tinaections among them.

Finally, we believe that this practice-orientedahyeand conceptual framework
have important methodological implications. Thisdty calls for a strong engagement
in the actual work and practices of the actors Ive in these projects (Blomquist et al.,

2010; Majchrzak et al., 2012). Only by analyzingeal and dynamic contexts the micro-
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mechanisms of coordination will we be able to ustierd how LSIPs evolve and how
coordination processes emerge in them and in otim@vative projects. Indeed, our
findings should encourage management scholars boagm the possible advantages of
engaging in interdisciplinary research to studyeheergence of a new interlanguage. A
compelling option is to collaborate with linguistj@as Galison did, and thereby strengthen
the theoretical foundation of interlanguage aneitgergence (for a recent example in the
project management’s field, see Neukirch-Muscal.et2@14). One can well imagine
scholars themselves playing a key role in suchgs®es and —taking part in the creation
of a new interlanguage — so they can more fullyaustéind the emergence of coordination

in innovative settings.
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