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Abstract

This paper presents an outline of a theory of ptsjand project management. It engages in
two of the most salient characteristics of projen@mely their interdisciplinary and unique
nature. Based on the writings of Peter Galisonthachotion of projects as temporary trading
zones, we document the criticality of four elemeoftproject organizing in answering five
fundamental questions pertaining to why projectistednow they differ, how they unfold,
what the role of management is, and what deternthresuccess and failure of projects. Our
analysis specifically singles out the role of ebsing an interlanguage facilitating the
coordination of specialized experts in innovativejgcts. Moreover, we theoretically claim
that projects as organizational devices, languagation, project management tools, and
artefacts, are key elements in facilitating theatiom of an interlanguage which seems critical
for the success of coordination in interdisciplinannovative and unique kinds of projects.
Our framework is illustrated with an empirical exalmtaken from Galison’s detailed studies

of scientific laboratories.



Introduction

Projects play an important part in society, esplgcta drive and implement change and
innovation. Projects are today one of the most faorms of organizing and they play an
important part for the coordination of diverse eatige. In these times of knowledge
specialization, projects seem to play an ever nimggortant role to provide integration of
diverse knowledge and synchronized implementat#d@ana response, the scholarly literature
investigating projects as organizational forms éxgzanded exponentially the past 20 years or
so. The increasing proliferation of projects hasariggered various investigations into the
specific nature of projects as organizational foraiscussing when projects should best be
used, and the different modes of organizing prejediowever, compared to other
organizational forms, our understanding of projeststill rather undeveloped (Kellogg et al.,
2006).

There is a growing body of research in the fielgpadject management that discusses
the ontology of projects (Cicmil & Hodgson, 2006hdathe need for more elaborate
theoretical approaches (Soderlund, 2011). Thisqudatr discourse raises the very issue of
why projects exist and how we should address pi®jas social phenomena. This discourse
also emphasizes the importance of pinpointing g Youndation of projects, in particular
what differentiates projects from other kinds ajamizations, what the unique characteristics
of projects are, and what specific managerial engks are faced when organizing projects
(see for instance Morris et al., 2011; Soderlund @&all, 2011; Lindgren and Packendorff,
2006). So far, scholars have argued that there lack of theoretical awareness and
development in the field of project organizing ahdt that this situation has turned into a
deadlock that has made it difficult for researchiersdraw on each other’s findings and
accumulate knowledge through advancing theoreticalversations (Koskela and Ballard,

2006; Winch, 2006; Williams, 2005). Indeed, there @a number of reasons why the field has



developed in this direction and there are probaltyimber of paths ahead that one could take
to amend the situation (Davies et al., 2011). ls gaper, we will suggest one way forward —
a suggestion that is based in two salient chanatitsr of projects that we believe have
received limited interest, despite their importateéhe practice of projects.

One possible route out of this seeming deadlockoisdevelop more advanced
theoretical efforts based on the unique qualitieprojects as organizational forms. In that
respect, there is a need for more and complementawys on the theory of projects and
temporary organizations (see for instance Lundid &dderholm, 1995; Lindkvist et al.,
1998; Soderlund, 2011). This is the overall andartgnt aim of the present paper, namely to
offer an example of how this kind of theoreticdioef may look like and discuss the general
insights that may result from such efforts. We ssgghat the strategy of “borrowing theory”
from neighboring disciplines, i.e. bringing ideasnh one theoretical domain to address an
issue to explain a phenomenon in another domawy-12009), offers several possibilities.
Such borrowing of theory must, however, rest onuhderstanding that the social context to
which the theory is transferred to has unique dtarsstics that might be downplayed by the
ignorant and blind transfer of theoretical ideasa(kbszy, 2009). Hence, borrowing should be
done wisely and humbly with care taken to bothdbetext in which the original theory was
developed, and a thorough understanding of theegbmt which this theory is about to be
tried out. This paper offers an example of how ®wemg might be done, as well as how
borrowing might contribute to the original theory toying it out in related empirical settings.
Important in this particular case is that borrowiagnade with the explicit consideration of
the salient characteristics of projects as orgaioizal forms.

More specifically, the present paper seeks to take in the development of new
concepts and theories by offering a theoreticah&aork of projects as temporary trading

zones (Galison, 1997) — a framing that is quitéed#int from much of extant theorization in



the domain of project management and project orgamnimore generally. We believe this
framing offers novel answers to fundamental theécaktquestions, including why projects
exist, why they differ, and how they behave — alhdamental and important questions for
anyone interested in developing stronger theoriggajects and the management of projects
(Soderlund, 2004).

The paper is structured accordingly. Next we pregentheoretical background to the
paper and provide a historical exposé of the fieldproject organizing. Then follow a
summary of the notion of projects as temporaryitigqdzones, with a specific focus on
Galison’s writings. To offer empirical depth to odiscussion, we then turn to an empirical
illustration before moving on to a presentatiorthe key elements of our framework. We end

the paper with conclusions and suggestions foréutesearch.

Perspectives on projects and project processes

Indeed, the field of project management has lorenl@ominated by a strongly rationalistic
and instrumental approach (Lindgren et al., 2014¢ckEndorff, 1995). This is perhaps
particularly obvious in normative writings on projananagement, which to a great extent is
rooted in the growth of the practical applicatidrdecision sciences after World War Il (see
Erickson et al. 2013). This “Management Sciencgirapch had a major impact, particularly
in the practice of project management, namely howanagers talked about project
management and how people generally conceived af poject management really was. In
this tradition of project management scholarshipjget management is first and foremost
seen as a scheduling problem of complex endeavarpmdjects are largely understood as a
particular kind of complex tasks. This has alsonbgeen in practice-oriented writings where
prominent representatives of the field of projeenagement have spoken about planning as

the language of project management. The Polariggrbecame emblematic of the success of



this rational approach which gave birth to the imation school” of project management
(Soderlund, 2011). In this perspective, projectgesented an adept tool to solve a complex
organizational problem to reach a well-defined gehin budget and time constraints. To a
great extent, a defined toolbox existed to optimiee organizational effort, including work
breakdown structures, critical path methods, ris&lysis tools, and control instruments. This
view is now widely criticized.

One of the most thorough and influential contribo§ criticizing the normative and
instrumental tradition of project management wgtia the recent work on critical studies of
project management (see for instance the editek o Hodgson and Cicmil, 2006).
Scholars have analyzed the roots of the ratiomalsbdel in a genealogical perspective and
suggested a postmodern approach to projects. & glrspective projects are first and
foremost conceived as processes. They are grade@ilstructed and re-constructed through
social interaction, practices and language creafwoojects are framed as “emergent spaces”
that become enacted through nested sensemakingsgesc A parallel although somewhat
different take has discussed the lack of relevaricthe normative/instrumental tradition of
project management. For instance, Hallgren eéllZ) argue that the [relevance]problem
occurs when simplified, rationalistic and determstid models (or ontologies) are mistakenly
considered to be accurate views of reality. (...kduld be argued, therefore, that PM
research is not only an immature field of researithis also unsubstantial in terms of
understanding what is going on in projeet§p. 462).

The present paper is in line with this novel fragnof projects — both with regards to
the processual as well as the practice-oriented wie projects. More specifically, we are
interested in the exploration of the processesdhatspecific to projects. In that respect, we
argue that there is a need to theorize about thesadient characteristics of projects. Indeed,

with the exception of the earlier mentioned wogk®jects have been characterized mainly by



their temporariness (Lundin & Séderholm, 1990)jrtkiéference from operations (Declerck
et al.,, 1983; Scranton, 2015) or routine activiti@bstfeld, 2012), and their goal-
oriented/teleological nature (see for example Linskket al., 1998; Morris, 2013). However,
we still need to address what happens specifioaitizin projects that are different from
routine work (Kellogg et al., 2006), especially gpang the process characteristics of projects
(Soderlund, 2013). We also need to improve our tgtdieding of how projects unfold, how
coordination emerges, and how knowledgeable woakistends disciplinary barriers in
projects. Our take is primarily on what might b&ereed to as innovative projects (Davies and
Brady, 2005), i.e. projects involving a high degmfeuniqueness, specialized expertise,
diverse knowledge, and creative problem solvinghoaigh we argue that much of the
discussion holds for all organizations that arenrefd to as projects.

As pointed out above, we believe there is a needafenore elaborate theory of
projects and project management. We also belieaketheoretical attempts should be more
common and make more use of writings in other ava#sn the broader realm of social
science. In particular, we believe that theoretaiémpts should make use of the salient
characteristics of projects as social phenomena.r&ason is that we believe that these salient
characteristics also may offer the most promisiligriaative for producing knowledge of
projects that also could influence management agdnization studies in general. We also
believe that such theories must acknowledge thamicand processual nature of projects,
which has been emphasized by several others be®rd undin and Soéderholm, 1995;
Lindkvist and Soderlund, 2002). We claim that thearetical framework presented below to
some extent does all this — it builds on extan¢aesh in social science, it draws on process
theory, and it addresses several of the most satibaracteristics of projects as social
phenomena. Accordingly, this paper argues thatarekento projects need to become more

interested in process and in the becoming elemehisroject management. Theoretical



attempts that fail to address the processual feataf projects, as Sdderlund (2013) points
out, miss a great deal of the organizational chgls that contemporary projects are facing.

So far, process theorizations in projects havewaid three primary paths. One relates
to the framing of projects as punctuated procegSessick, 1989; Engwall and Westling,
2004) describing the project process as a sequehpenctuations between equilibria. In
general, this process view has pointed out theuatong character of projects moving from
open to closed stages. Another process view adelrélse dynamic processes of projects as a
set of sequences ranging from an entrepreneuriasgho a phase characterized by
institutionalized termination. This framing is padiarly apparent in the work on temporary
organizations (Lundin and Séderholm, 1995). A tlprdcess framing relates to the dynamics
of projects as problem-solving processes (Lindkastl Sdderlund, 2002) depicting the
project process as a series of hypotheses and T@ssmain point with the latter is that
projects might be viewed as goal-oriented searobgases where project management offers
a specific tool for critical testing and reflectirindkvist et al., 1998).

These examples offer valuable and insightful imetiggions and alternatives for how
we should view projects as processes. However,dbayot fully address the issue of projects
as inter-disciplinary organizations. They do noplax how projects as multi-disciplinary
interactions develop over time. In that respect,bekeve that prior attempts primarily have
investigated projects as temporary organizatioimse-timited organizations, and goal-
oriented organizations. Indeed, these are all ptiggethat play a key role in projects and are
characteristics quite unique for projects as ogtional forms. However, the issue of inter-
disciplinarily is perhaps even more fundamentgrmect organizing. Without the connection
of disciplines and knowledge bases, then it becoveeg difficult to set a project goal that
might be achievable, to solve the technical proklemecessary to reach the object, to

understand how elements fit together, to makeahmgporary organization function, and so on.



This seems patrticularly important in contemporanyjgrts where the increasing complexity
of projects (Geraldi, 2009) and knowledge speadilin (Brusoni et al., 2001) have called for
yet more advanced project solutions, includingeagrinciples and overlapping strategies (see
for instance Grabher, 2004; Berggren et al., 2Qiddkvist, 2011). In that respect, we
believe there is a need for a theory that addrelees experts from different disciplines
engage in each other’'s knowledge processes, lgaprocesses, and thus learn enough to
contribute jointly to developing a new system, g technology (Gorman, 2002). This
fundamental problem so common in many projectrsggtihas also been observed by others
(Dougherty, 1992; Lindkvist, 2005) and researchad skholars from a wide range of
disciplines (Kellogg et al., 2006). The latter laéso clearly been pointed as critical in various
studies of problems observed in innovative projeéts instance, Hoopes and Postrel (1999)
address the criticality of “glitches” for explaigimproject failures — that actors involved in
projects lacked a common understanding of verycbalements of the project which had
detrimental consequences for the entire projedie@thave pointed out the significance of
various kinds of boundary-spanning mechanisms dditete cross-disciplinary coordination
and thus successful project organizing (Ordaniail.e2008).

The framework presented in this paper focuses emrdlordination problem of projects
(Soderlund, 2011) and it draws on the influentiarkvby the historian and philosopher of
science Peter Galison — a theoretical take thatbbas suggested in other studies on cross-
boundary coordination (see for instance Kellog@lgt2006). It should also be pointed out
that our analysis draws on the idea that a thebprajects and project management need to
respond to five key questions, namely: why projestist, why projects differ, how projects
behave, what the value is that the project managemat is adding, and, what determines
the success and failure of projects (S6derlund4R00hese overall questions are far from

novel when it comes to the theorization of orgamizes and firms, however, they have



received surprisingly limited interest among projescholars. We believe this is
fundamentally problematic, especially in times wheoholars are calling for bolder
theoretical attempts and stronger theoretical fatiods for the further development of the
field of project management (Lundin et al., 2015).

The ultimate goal addressed here is to build a mavast theoretical foundation to be
able to describe and analyze the process of psojéct achieve this we begin by analyzing
the rich literature on coordination and communaatiacross boundaries in innovation
management. We argue that this theoretical frangnglevant to understand several of the
most salient process features of projects. We baséheory on the metaphor of the “trading
zone” which was originally developed by Gallisorhis bookimage & Logic(1997). Indeed,
we believe that the “trading zone” concept, with @mphasis on language creation as a
condition for coordination offers an analytical fhéam to describe the nature of the processes

inherent in many different kinds of projects.

The problem of coordination

In our view, we believe that the theory of projg@nagement must initially be made through
a distinction between two kinds of organizationabljjems (see also Grant, 1996, and
Soderlund, 2011, for a discussion in the contexprofects). One relates to the cooperation
problem, the other concerns the problem of cootainaThe cooperation problem typically
seeks to discuss how actors come to agree on &ctiogf goal, how actors are able to reach
agreement, how actors create a social exchangenmtir&s for all parties involved (Grant,
1996). Typically these kinds of theoretical attesnmiake use of stakeholder theory, economic
theory, and goal setting theory (see Sdderlund3R®owever, as for the second problem —
the coordination problem — other theories are dalipon. Here analysts are more interested in

explaining how actors with diverse background camentegrate and unite their distinct



experience and their respective activities to reackommon goal. In that respect, the
coordination problems may be unsurmountable eveungih the cooperation problems have
been solved (Grant, 1996). Therefore, this paperiimarily interested in the coordination
problems of projects and project management.

To arrive at an accurate conceptualization of thmdination problem, we have to rely
on other literature than the conventional and marpvoject management literature. This
guestion is particularly significant for the managmt of innovation projects, as stated by
Van de Ven (1986), managing part-whole relationshipgs a central problem in the
management of innovation. In this perspective wagkacross boundaries (internal and/or
external) is a central concern (see Dougherty, 19B&0 research streams lead to important
insights: the literature on integration and on lmang-spanning mechanisms.

One classical concept used in the literature is dhantegration which was addressed
in much early work on projects, for instance in kamce and Lorsch’s (1967) landmark
contribution. In this perspective, projects comsétan integrating mechanism that helps the
different functions of the organization to work &blger in order to achieve complex tasks like
new product development. However, Lawrence anddbtodgfine integration very broadly as
“the process of achieving unity of effort amonguaeous subsystem in the accomplishment
of the organization’s task(1967, p. 4). They do not offer a micro-orientadalysis of the
ongoing processes within a specific project. A meophisticated use of the concept of
integration is provided by the Harvard studies ew product development projects (Clark &
Fujimoto, 1991; Wheelwright & Clark, 1992; lans&i Clark, 1994). For them integration
constitutes a dynamic capability. Its essencehs ‘generation, fusion and accumulation of
knowledge: the capacity to merge new knowledge taiheuimpact of possibilities with deep
accumulated knowledge of the complex existing difyabase of the organizatién(lansiti

& Clark, p. 602). In this sense, they insist, im&gpn is more than communication and
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coordination across functional boundaries sincenttails the froactive generation of new
knowledgé (ibid.). Their research provides an insightfulsdaption of internal and external
integration mechanisms which correspomntds factoto the characteristics of heavyweight
development teams that practicetegrated problem solvin{see Clark & Fujimoto, 1991).
However, in our view, they did not provide a degston of how integration unfolds within
project teams, what are the practices associatddtins integration process. As pointed out
by Hoopes & Postrel (1999) what is produced dunmeggration and how it influence project
unfolding remains a bit mysterious.

Another and complementary line of literature focusen coordination mechanism
across boundaries in organization. This is a vastain starting already with the work of
Allen (1977) and our objective here is not to makeomplete literature review. This might
very well be needed but it is beyond the scopéhisf paper. We consider the work of Paul
Carlile (2002; 2004) to be particularly represamtafor the more recent contributions in this
stream of literature. Studying new product develeptreffort, but not mentioning the term
project or the project management literature peCselile provides an in-depth study of the
processes involved for managing knowledge acrossidaries. He proposes an integrative
framework which distinguishes three processes:stesinng, translating and transforming.
These processes correspond to increasingly comsitesations in which novelty and
diverging interests between actors complicate trerdination process. Kellogg et al. (2006)
have added to this framework by an insightful ipttlestudy of the practices of cross-
boundary coordination in the projects of a web ageiccording to their findings, display
(rendering work visible to others), representat{ioendering work legible through use of
power-point presentations or documents) and assenfpixtaposing work through
modification and recomposition) are the three mpnactices enabling cross-boundary

coordination. In so doing, they provide an insightfescription of the coordination processes
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inherent in cross-disciplinary projects. Howeverd ave claim this constitutes an important
limitation of their analysis, they do not addrelss titerature on project management, or the
essential characteristics of project organizing] #me initiation of projects as significant
modes of coordination.

These contributions provide important guidelinesuo understanding of coordination
processes in project teams involved in new prodagelopment. However, their explicit goal
is not to develop a theory of what a project is had a project unfolds, even if they describe
some of the key processes at play. Thus, we thiakwe still miss an overarching framework
that could integrate these works into an ontoloiggrojects.

The ultimate concern here is to build a more robhesbretical foundation to be able to
describe and analyze the process of projects, edlyemonsidering the interdisciplinary and
unique nature of projects. To achieve this we bdgmanalyzing the rich literature on
coordination and communication across boundari@snavation management. We argue that
this theoretical framing is relevant to understa@vyeral of two of the most salient, yet
understudied, process features of projects. We dastheory on the metaphor of the “trading
zone” which was originally developed by Galisorhia bookimage & Logic(1997). Indeed,
we believe that the “trading zone” concept, with @mphasis on language creation as a
condition for coordination is analytically powerfahd fruitful to address the nature of the

processes at stake in a number of different prajectexts.

Galison’s “trading zone”
In our quest for a relevant conceptualization & firocesses of coordination inherent in
projects we rely on the work of philosopher anddrian of science Peter Galison.Image

& Logic (1997) Galison analyzes the evolution of the pcast of scientists working in the
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field of microphysics, more specifically atomic fgigs. He focuses on the question, central
for the aim of our research, of coordination betwé®e three cultures of physics: theorists,
experimenters and instrument buildehiage & Logicis a fascinating description of the
evolution of modern physics from a “workshop” typlescience in early twentieth century to
the huge post-1945 “factory of physics” which waveloped at several prestigious institutes
of technology, such as Stanford or the MIT. Thereasing size and complexity of the
experiments made the question of coordination agirgly important, yet challenging. To
describe the processes of coordination Galisondotres the concept of theading zone.e.
“an intermediate domain in which procedures could doerdinated locally even when
broader meaning clashédp. 46). Indeed, as he demonstrates, there aen girofound
divergences (even paradigmatic ones) between fferatit cultures of physics or between
scientist and engineers. However, he clearly shioove, despite these disagreementkefe
can be exchanges (coordination), worked out in estgulocal detail, without global
agreemerit(p. 46). To build the notion of the trading zor&alison relies on anthropological
linguistic work showing how different groups reprrting radically different cultures and
speaking different languages succeed in exchamgmogls. According to Galisortie work
that goes into creating, contesting and sustaifowal exchanges is (...) at the core of how
local knowledge becomes widely accepigd 47). And, borrowing on linguistics, he insist
on the process of language creation in the tragamg, contesting the notion of translation, so
common in the sociology of science (Callon, 198B)erefore tfather than depicting the
movement across boundaries as one of translatrem(theory to experiment, from military
to civilian science, or from one theory to anotheétr)will prove useful to think of boundary
work as the establishment of local languages —ipidg creoles — that grow and sometimes
dies in the intersticés(p. 47). This emphasis on local language creati@fierred to as

“‘interlanguages”, as the core element of coordomatis, in our view, the fundamental
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contribution of the trading zone. It is all the raagelevant for our purpose that the notion of
“language” is in fact kept broad in the frameworkgented by Galison. As he notésntend
the term “trading zone” to be taken seriously, asacial, material and intellectual mortar
binding together the disunified traditions of expeFnting, theorizing and instrument
building’ (p. 803). Galison is very clear on this questiona subsequent reflection on the
trading zone concept (Galison, 201Qh€ language of science does read, quite literally,
language: propositions, statements, observationgyotheses and conditionals are all
recognizably linguistic even if technical in scofgut at other times practices do not
necessarily form linguistic objects, in a strichse. Diagrams and symbols, for example,
have their own combinatorial logic. (...) I'm inteted in language in an expanded sense that
would embrace such symbol language — whether canpotes, abstract algebra, formal
logic, or the calculations of quantum physics. Eaalries with it its own form of syntax, its
own rules of simplification, generalization and gmsition. Similar (...) are languages
formulated in ways that make use directly of spatiaopological relationships — electronic
schematics, group-theoretical dynkin diagrafasd so on]” (p. 43). It is also clear from
Galison’s writings that objects constitute a formlanguage. It leads Galison to speak of
wordless pidgin or wordless creote hame faterial or symbolic objects [that] are also a
form of languagé (p. 43-44). Therefore, as he explaindmages, symbol systems,
calculational and diagrammatic schemes — even cexnplbjects — could be part of a
generalized notion of language that is far fromsjwords”. Indeed, language, as | want to
use it, is a regular yet flexible apparatus thatymake many forms, from the recognized,
everyday “natural world languages”, to the myriadystematic registers in which we
communicaté (p. 44). Thus Galison, even though criticizinge thotion of “translation”,

recognizes his closeness with Star and Griesmessarch on “boundary objects” (1989).
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As highlighted by Gorman et al., (2004: 64) theiobf the trading zone is more than
a metaphor. For instance, engineers working witprepulsion have used the term “trade” to
refer to negotiations over design options (Lambed Shaw, 2002). As these trades involve
more than exchanges of information and perspectihhey are more than conventional trade-
offs in projects. For instance, working on the MBRsver project, engineers and scientists had
to conduct a series of trades to arrive at a landite that was satisfactory from a scientific
standpoint and feasible form an engineering onel)(ilisorman et al (2004) argue that for
developments in many technology areas, the invoaatdrs (such as engineers and scientists)
will have to develop their own dialect which allott&m to communicate and interact more
effectively. For instance, nanotechnology tradimnes can be multidisciplinary in which
there is a division of labor between the groups taedgroups develop a specialized dialect, a
kind of ‘nanocajun, to coordinate activities, or they can be genlyineter-disciplinary with
all participants engaging in discussions of alleasp of the research and development
activities.

Indeed, the ultimate goal of the trading zone & $haring of expertise and disciplinary
knowledge. A key assumption in the literature @uliing zones is that their members have to
develop a creole and a shared meaning for commomstdn that respect, these ideas are
generally in line with ideas associated with thewledge-based theory of the firm (Grant,
1996), although the trading zone concept is moegifip and related to a particular challenge
that we believe is central to the organizing ofjgcts. In that respect, the trading zone is a
specific kind of knowledge organization (Lindkvis2005). Collins and Evans (2002)
distinguish between three “levels of shared expettiNone, Interactional, and Contributing
depending on the degree of common knowledge amuhsity of knowledge sharing in the

trading zone. These levels might then be seenagestn a project where members initially
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have a limited shared expertise which then gragwslielops through the development of a

common language which becomes more interactiordhtantributory.

Inside the trading zone: an illustrative case

In order to understand what Galison means by tkation of a new language, a creole or
pidgin, fostering coordination in the trading zorités useful to consider one case presented in
Image & Logic the MIT Rad Lab during World War'llThe Rad Lab was created at the end
of 1940 to design radars that could be used in efmboperated under the leadership of Lee
Alvin Dubridge until the end of 1945 and employdahast 4000 people at its peak. One of
the main features of the Rad Lab was that it brotagiether, as other wartime endeavors like
Los Alamos, scientists (theorists and experimehi@nsl engineers to design, under wartime
pressure, highly innovative technical devices. tdeo to foster the coordination between
scientists and engineers, the Rad Lab adoptedyaoviginal structure. It was not organized,
as was usually the case, by technical expertise rdither by components of the system
(modulator, magnetron, antenna, receiver and italicand, after March 1942, by the logic
of the end product (ground systems, ship system, ste figure 1). Therefore, as explained
by Galison, the physical architecture [of the lab] closely nits#d the electronic

architecture” (p. 817 and Figure 1).

! The following section draws on section 9.7 (p. &hél next) of Galison (1997).
2|t is beyond the scope of this paper to make apdet history of the Radar Project at MIT which veased on
the British discovery of the magnetron. Galisonvites a good introduction in section 4.3.6 p. 288.

16



prrmeeell of the Hadistion Lalsea
wratory grew Gl 1
»

sty Prom
o over & soore of bolkds
wre. (e huiklingy on p, 8

Upstairs was the St move, with cvmmertion by
vane. Bebire the ond of Dervmtwr. the Labeestory
g ard again, inte & tar-paper rod shack, fird of “jenthosses”

Figure 1. Physical architecture of the RadLab pardkl electronic architecture (Galison, 1997, p.

819)

This, as he showsdid not respect the distinction between physiciatel engineers. W.
Turner, for example, was an electrical engineehvatdesk adjacent to that of H. Neher, a
physicist trained in experimental cosmic ray inigggton. W. Hall, who had been an
electrical engineer working for MGM doing sound oeting, now shared the indicator
corner with A.J. Allen, a physicist and electriesigineer, and E.C. Pollard, a physicist who
(...) in 1940 was an assistant professor at Yé&leid). This organization was designed to
favor face-to-face communication between the espervolved in the project. It led to,
Galison’s argue, a new kind of trading among thigedint disciplines, i.e. one in which
engineering was not merely the application of tiiebut leads to the reconfiguration of both

disciplines.
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To demonstrate this point, Galison analyzes inidéta work of Julian Schwinger (who
would later earn the Nobel Prize in physics in )9%&5the RadLab. Schwinger worked in the
theoretical division of the lab andhdd the task of developing a usable, generable watcof
microwaves networkgp. 820), a critical question to design radar poments. The problem
was that ordinary network theory was useless fdaraesign. Therefore Schwingdregan
with Maxwell’s equations and, with the help of bosvorkers, derived a set of rules by which
engineers and physicists could make practical nétvealculation$ (ibid.). However this
first approach was too complex aras“the war progressed and Schwinger assimilatecemor
of the “good enough” and input-output culture ofetiRad Lab, he began to abandon the
physicist's abstract scattering theory of electrgmetism and to search for the microwave
analogue of the electrical engineers’ more pradticepresentations: simple “equivalent
circuits” that imitated just the relevant aspects the components(p. 821). As Galison
explains this was considered to be an old technaqueng electrical engineersvho were
used to treating certain systems, such as loudkgreanot according to their real electrical,
mechanical, or electromechanical properties, butifathe loudspeaker were circuit of a
purely electrical components.In other words, Galison points out, they more assle
symbolically “put the complicated physics of the loudspeakeriecteomechanically
generated sound into a “black box” and replacednttheir calculations with equivalent
electrical componentg(ibid). By so doing, Schwinger allowed the engneto make their
calculations Wwithout entering each time into the details of ctarfpoundary-value problems

for Maxwell’'s equatioris(ibid.)

However, what was at stake in this process was nmegte than a simple translation of
microwave physics into arehgineering mold On the contrary, as Galison demonstrates, it

was the creation of a true pidgin and the new lagguthat facilitated the coordination
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between physics and engineering. Indeed, one ofmb&t difficult problems ifhvolves the
determination of equivalent circuits for waveguidgsng hollow metal boxes) involving
discontinuities (protrusions, gaps, dividers, ét¢p. 821 and figure 2). This was completely
impossible with prewar physics methods. Insteatiwstger devisedtheoretical methods to
circumvent the difficulties of such geometries. viaber's solution was predicated on
localizing the difficulty around the discontinuiyd using variational methods to determine
the equivalent circuit for that part of the wavedgl With this and other methods, Schwinger
and his collaborators calculated example after emkemof equivalent circuits. Since
equivalent circuits for continuous transmissiorebnwere well known, it became a matter of
routine algebra to combine equivalent circuits ederts in the building of novel microwave
circuits and to derive the practical quantities leal for by the engineers: relations among

input voltages, output voltages and curfegpt 821-822).

Figure 2. Complex wavequide (1945, from Galison, [822)

As a result Schwinger produced kind of simplified jargon (or pidgin) binding ekents of
the language of field theory with elements of eegliimg equivalent circuit talk&ee figure 3
below).(...)[He] had manufactured a meeting point that both phytsi@ad engineers could

understand and that both could link to their largemcerns — on one side to the concepts of
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Maxwellian field theory, on the other to the praes of radio engineeririgp. 822). What
was fundamental here was that tligoSsary” was identifying newly calculated theoceti

elements with recently fabricated fragments of ow@ve circuitry:_neither was part of the

prior practice of either the theorists or the raddagineers (p. 824, our emphasis). Thus, the

constant interaction of physicists and engineersufh the Radar Project paved the way for
the creation of a newpbwerful, locally understood langudgép. 833) that fostered the
coordination between two distinct occupational gulndeed, this was something quite
different from merely translating physics into emggring. And Galison insists on the
fundamental role that co-localization (and wartipressure) played in this procesklntier
the gun, the various subcultures coordinated tlaetions and representations in ways that
seemed impossible in peacetime; thrown togethegritbgan to get on with the job of building
radar” (p. 827). In this perspective the MIT Radiatioadoratory bffers us a picture of the
trading zone as an epistemic matter and as a phaldacation. (...) The disposition of
personnel indicates that engineers and physicisiked within sight of one another. (...) The
succesgof MIT Rad Lab]was directly related to the creation of such commomains in
which action could proceed even though the physiaisd engineers entered into the
exchange with radically different understandingghe machinery and techniques involved
(p. 830). In this perspective it is interestingnate that Galison provides examples in which
the absence of such common space plagued the ingfatithe project. For instance, this was
the case in the Time Projection Chamber (TPC) ptajenducted at Stanford between 1974
and 1985 (see Galison, chapter 7). In the TPC grojee scattering of experts in different
locations prevented, or at least slowed down, teatmn of an interlanguage and generated
major coordination problems. This led the projeenager, confronted to the slippage of the

project, to urge in a memméxt time to build a circus tent to house everyg¢pe619).
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Figure 3: Physical waveguides and their equivalertircuits (from Galison, 1997, p. 823)

Projects as temporary trading zones: a framework

Building on Galison’s work, our principal argumestthat a project might be viewed as a
“trading zone” that facilitates the developmentaflanguage that works at the limits of

knowledge boundaries. Actors from different firnusiits, cultures, and disciplines have to
coordinate their respective activities and know&edgocesses under time and budget
constraints to ensure that the project successbdliyies to fruition. The basic coordination

process is local language creation through worgsnbsls, and objects. Indeed, the

® Note: What is fascinating here is that this newglaage, created during the Radar project, latearhec
institutionalized through textbooks. Indeed, thdgpres, shown in Galison (1997), were published in
Marcuvitz’'s Waveguide Handbook8rst printed in 1951 as volume 10 of the MIT Reibn Laboratory Series.
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fundamental question, which is often emphasized lttie theorized in the project
management literature, is how communication amagaple involved in a project unfolds,
especially when the actors involved initially lacgk common ground or a common
understanding (Grant, 1996) and when the terminpol@nd local languages differ
considerably among the actors involved. The mesjuent answers so far emphasize the role
of team creation, co-location or the project mandgection to foster coordination (e.g. Clark
& Fujimoto, 1991); as well as the cross-boundargrdmation processes occurring among
people involved in the project (see for instancdifea2002, and Kellogg et al., 2006). These
earlier contributions facilitate an understandinig tiee role played by mechanisms and
activities for facilitating coordination among difent occupational groups and disciplinary
experts. They also highlight how various kinds mbWwledge complement each other to create
new knowledge. However, prior research does natuds the ontology of projects and
therefore miss the question of local languaggEationas a central part of project organizing,
which empirical studies has indicated is a centhalllenge in most non-routine, innovative
and interdisciplinary projects. It also seems caitthat we explicitly address the notion of the
project into the analysis to be able to improve onderstanding of how interlanguages are
created. As highlighted in Galison’s writings, #wastence of the project as a particular kind
of organization, the formalization of a project;location of members rather than the mere
distant distribution and integration of activiti@g)d a common authority all played key parts
in the establishment and guidance of the proceds\a#loping an interlanguage. Accordingly,
we thus believe that an improved understandinghef relationship between projects as
facilitators for the creation of interlanguages neaytribute to our general understanding of
the development of such languages, and how they beayntentionally organized and

promoted.
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In this perspective it is also interesting to nibte role played by various kinds of project
management methods (organization as well as toothe fostering of trading zones between
the different actors involved, especially sciestiahd engineers. It is evident from Galison’s
work that the major projects of the Second WorldrWanstitute a turning point. Indeed
endeavors like the Radar Project and the Manhd®amect played a key role in the
development of new collaborative practices, andest forms of trading zones in which the
creation of interlanguages were fostered by thergemee of hew visible structural
arrangements — both physical and social — in wlachon can proce€d(Vaughan, 1999, p.
922). As we have seen earlier, Galison’s analysithe functioning of large projects and
laboratories is crystal clear on this matter. Whas new at the Rad Lab was precisely,
contrary to its name, that it is not a traditiosaientific laboratory but a project: it is oriented
towards a very concrete and hands-on goal (buildirgdar), it had a clear and powerful
managerial hierarchy, its structure organized timodue between disciplines through co-
localization, and time was at the very essencénefentire process of organizing. Bringing
scientists and engineers together under the sanfiemnd the same authority led to new types
of relations. It created a new kind ohteractive zong(p. 830), which played a key role for
expertise coordination. As shown, this impactedpghgsicists and engineers to create a new
type of language to understand each other, a pithginwas neither engineering nor physics
yet facilitated the communication between experts®l the design process to unfold
smoothly. This new language was not limited to ki of formulas presented in figure 3.
Indeed, other projects, such as the TPC projeatodstrates how in highly complex projects,
project management methods like PERPhased planning, task partitioning and the
designation of system engineers and project masagentributed to this new mode of

communication and coordination.

*In the TPC case the PERT method was directly itegdirom Polaris since the military part of the ltance
Berkeley Laboratory (named Lawrence Livermore Labany) designed the warhead of the Polaris migsde
Galison, p. 606).
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The Rad Lab case and our condensed overview ofitdrature indicate that there are
several interesting linkages between interlanguagation and project organizing — linkages
that have been pointed out as critical in studiesighly innovative and interdisciplinary
projects, but so far have had little impact on theoretical analysis of projects as
organizational forms and the role of project orgarg. We believe that this also underlines
the value of better linking innovation managemerthwroject management — a link which
has been essential in the past but which neede tevbn more explicated (Davies, 2012).
However, one problem is that the innovation managgmnand boundary-spanning literature
for the most part never talks about project managgnas a particular mechanism for the
creation of interlanguage, and vice versa (seeladsoes et al., 2013, for a detailed example)
that project organizing rarely talks about integaage as a central concern for project
organizing. We believe our discussion and the dogiaccount from Galison’s research
clearly point out the potential of these linkagessthe furthering of the theory of projects and
project management.

To lead the way for more interesting questions itf® ontology and the processes of
projects, we thus suggest a more elaborate useeoidea of projects as temporary trading
zones. This leads us to the following basic prapmsiconcerning the nature of projects and
the processes involved project is a process that is enacting a temporary trading zone.
More precisely our hypothesis is the followinglange organizations, the setting up of a kind
of “heavyweight” project organization allows thess-disciplinary coordination processes of
display, representation and assembly described ddlo¢gg’s et al. (2006) to unfold. This
enacts a trading zone which in turn leads to tleatan of new interlanguages that foster the
coordination between the different groups involvé&dis language has three components:
linguistic representation, material representati@rsefacts), and project management tools.

Therefore theorizing about projects as temporagimg zones allows us to bring together the
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contributions from two fields of inquiry: projectganizing and innovation management. It
should lead us to analyze carefully the three dswes outlined above: organizational
devices, coordination processes and the resulteyy fanguage. Since cross-boundary
coordination processes have been described athldnygKellogg et al. we discuss the two

other dimensions below.

Organizational devices. It is striking to note that the structurationpsbjects per se is almost
rarely mentioned as an important element of coatthn in the aforementioned literature on
boundary-spanning and interdisciplinary coordinatidhis is not a surprise since this is
neither their object nor their disciplinary fieldllost innovation management and boundary-
spanning literature rarely talks about projectem@mnizational forms, nor about projects as a
particularly important empirical context (LenfleD@B; Davies, 2013). Kellogg et al., for
example, consider projects as taken for grantedguke word throughout their paper but
completely ignoring the literature on projects gnrdject organizing or theorizing about the
project as a mechanism for coordination. This “tak& granted hypothesis” constitutes an
important weakness for the development of researdhoth fields. Indeed from Polaris’s
Special Projects Office (Sapolsky, 1972) to Clankl &ujimoto’s heavyweight development

teams (1991), project management research has déead

1) the fundamental role of the setting-up of detidadeams, co-location, project review, etc.
to overcome coordination problems between bounslzaied

2) the difficulty to set up this type of organizats in large organizations which are first and
foremost organized by functions.

Thus, we consider the creation of the Rad Lab d&sndamental step for the process of
coordination. As pointed out by Galison, the trgdaone is also a physical location that

allows new types of interactions with people thadier did interact only to a limited extent. It
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allows for the interaction of specialists involvedthe project that all have an important role
for the collective problem-solving in the projethis might then be viewed as the very raison
d’étre of heavyweight projects in more general wr(@lark and Fujimoto, 1991). Such
projects are created to overcome the limitationsraditional, functional structures (Allen,
1977) and open up for intense collaboration amangrse experts. A classic example is the
Polaris Special Project Office (the SPO). This aigation was explicitly designed to avoid
the bureaucratic quarrels and political procesbas ¢haracterized traditional large military
projects. The SPO would enhance the coordinatibndsn the different parts of the project —
the Navy and the dozen of firms contributing dietd the project. The SPO had complete
autonomy and authority to manage the Polaris projeavas supervised by the powerful
Admiral Raborn who implemented a sense of dedinatiod urgency into the project: “Our
religion was to build Polaris” (Spinardi, 1994, 3%). This allows the SPO to define its own
strategy and unquestionably constitutes a key sscéactor of the Polaris project. (see
Sapolsky, 1972). The organizational dimension efttading zone is probably a precondition
for effective coordination, although not sufficieint itself (Engwall, 2003). It is present in
Galison’s work and in Vaughan'’s (1999) discussibthe trading zone but here again without

any reference to the project management literature.

The guestion ohew (inter)language creation is absent in most prior research. Kellogg et al.
(2006) and Majchrzak et al. (2012) provide an iptteanalysis of the processes of cross-
boundary coordination but never mention languagatomn as a central element that fosters
coordination between experts. This is noteworthyKellogg et al.’s analysis since they
explicitly rely on Galison’s idea of the trading e In our view, the result of these
coordination processes is precisely the creatiothefkind of pidgin or creole to which

Galison refers. The Rad Lab case demonstrateséhysclearly: Julian Schwinger’s formula
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is the result of the interaction he had with engiseand, finally, allows the coordination
between the two groups. The case also shows thatx@ained by Galison (2010), language
should be understoodin® an expanded senseincluding ““Images, symbol systems,
calculational and diagrammatic schemnjssch as those in figure 3] even complex objects”
Therefore, we suggest, it could be useful to deasaplanguage into three categories:
linguistic representation, PM tools and artefact, allow for a refined analysis of the
unfolding of projects:

1. Linquistic representation. This element, which is central in Galison’'s wolik,

fundamental. If it has recently received more dibenin innovation management
literature, we think in particular to the work oéi8el and O’Mahoney (2014) which
discusses at length the process of concept creatidrithe role language plays in it.
Also, Nonaka and Takeuchi demonstrate the roleepldyy what is referred to as
“figurative language” (1995, p. 13), such as metaphand analogies, in the
knowledge-creating process and the developmentrmiviative concepts. It is evident
from Nonaka, Clark and Fujimoto, Midler and Sei@&eD’Mahoney that the creation
of a “project-specific” language constitutes a famental characteristic of
(successful) projects. Indeed one of the more akrdles of setting up a project team
in the first place is to design, negotiate and anpént the concept that justifies the
project (see Clark and Fujimoto, 1991; Wheelwrightl Clark, 1992; Midler, 1996).
From our perspective, this is a critical part a¢ thnguage creation process. A simple
indication of it being the difficulty, experiencday all researchers working with
project teams, to understand what people are sajumgg project meetings, how
people make sense of the overall goal, varioussiddsout what a project should
produce, who should use and benefit from the ptogsult, and so on. To consider a

recent case, one may consider the Renault Logajegpr@ullien et al., 2013) to
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understand how difficult and important it is to gressively define what an “entry”
vehicle is (which is different from just being “legost”) in a company that has never
built such cars and think, for a large part, that impossible (Midler, 20138) This
concept creation was fundamental to define thetigeof the project and, therefore,

to be able to negotiate, to trade with the diffefanctions.

2. PM tools. Typically scheduling tools such as PERT and CRMsttute the second
chief element fostering coordination. If the doarmh model emphasizes the role of
PM tools as an aid for rational decision makingcerd literature on project
management helps to deepen our understanding ofrtile in projects in a more
general sense. Indeed, contemporary research ieesghe role played by PM tools
in the coordination process (note that this rolalisady present, though not theorized,
in Brooks’ classics on software engineering, 199%)y are a category of boundary
objects that help coordination between the diffed@partments. Moreover, the PM
toolbox represents a kind of language to enhanoedomation, as noted by Galison in
the TPC project. Thus different authors have stitiev PM tools, such as schedules,
play the role of boundary object (Yakura, 2002; @h&t al., 2013) and how PM
constitutes a new language to foster coordinatiomefan & Kavenagh, 2006). In the
same vein, we can probably argue, following the kwoir Johnson (2002), that the
reliance of large military and space projects oa thols and language of systems
management, respond to this need of a new langoaganage the interfaces between
components and disciplines. We therefore agree wihgwall (2012) when he
explains that they play three different, and equiatiportant, roles a) As a boundary

object for technical coordination of actions angegtations b) As a political feature

® We thank Christophe Midler for this example.
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for legitimacy and trust building; c)As a cognitimeeans for the social construction of

a predictable future> (p. 611)

3. Artefacts: there is now an important literature on the fundatal role of artefacts
(what Seidel & O’Mahony callmaterial representations be they prototypes,
simulations, objects, etc. in the innovation prgcdde role of artefacts as boundary
objects to foster coordination between experts wifferent background is now well
documented. It helps to overcome the problem elodypesummarized by Weick:
“How can | know what | think, until | see what 1 563979, P. 133). Our goal is not to
contribute to this research stream, but to mentigir importance in coordination.
The works by Henderson (1999) loro & Taylor (20@4,boundary objects as a way to
resolve conflicts) or, more recently, Jouini & Medl(2014) provide a good analysis of
their different role in the design process. Artedawere also essential in Galison’s
study and have been highlighted in other relaterkwa cross-boundary coordination.
For instance, Enberg et al. (2006) show how the moduct had a central role in
coordinating and creating a shared understandirangrthe many engineers involved
in a product development project. Nonaka (19940 alsderlines the importance that
artefacts have for the establishment of a commodenstanding and a common

language to speak about what to do and how toidgghn innovation projects.

Table 1 summarizes the main elements of the tradlomg framework. It also presents a few

examples of theoretical sources that we believgargcularly important for each element.
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Elements Activities Primary mechanisms Consequences Issues and problems

Organizational | Setting up of Project management as Common identity, Conflicts among

Device project integrating mechanism unifying framework, | people involved.
organization, across functions and common pressure, | Disagreement betweer
integrating integration as generation of deadline pressure, | disciplinary experts.

diverse expertise
for instance
among engineers
and scientists,
among
developers and
testers.

knowledge among experts
involved in the project. Key
role of heavyweight project
management and teams in
this process. Co-location o
people.

shared
responsibilities.
Requirements on
establishing some

r kind of common
ground and common
language.

Professional
requirements that
collide.

Project Use of various Project management Location of activities | Difficulties to establish
management | kinds of project | toolbox as a central in relation to each a logical flow of work
tools management coordination mechanism in| other. Understanding| that matches the
tools, concepts, | project. Project of interdependencies| knowledge
methods to management tools as in the project and development process
integrate boundary objects, such as| information needs before a common
activities and plans, schedules, risk from downstream to | understanding of the
modules in the registers. upstream and vice | product and the proces
project. versa. have been established
Project Production and | Artefacts (prototypes, Improved Problems relate to the
artefacts use of physical | simulation tools, drawings,| coordination, better | difficulty of
objects to foster | etc.) as boundary objects | understanding of final establishing physical
transfer and that foster knowledge outcome and goal. | artifacts in projects
integration of translation and knowledge when actors do not
knowledge. transformation. Artefacts as know what to do, or
central coordination when conditions
mechanisms. change frequently and
rapidly.
Language Creation of Role of figurative language| Development of a Difficulties to establish

project specific
language that
foster
coordination
between
functional experts

(metaphors and analogies)
in the knowledge creation
process. Foundational role
of “common lexicon”. Role
of linguistic
representations. Creation
inter-language that is more
than just translation and
which allows for
coordination among
disciplinary experts.
Language comprising both
words and

pragmatic
interlanguage that
fosters the
communication
among local and
pHisciplinary
languages.

material/symbolic objects.

a common lexicon that
make sense to everyo
involved or a language
which is developed
enough to reflect the
complexity of the task
and the technology.

Table 1. The trading zone framework: central elemets of project organizing
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The above framework is, of course, a tentative trieas to be used and discussed in future
research on the management and organization ovation projects and tried out in other
kinds of projects. We believe it to be a fruitfwleaue for PM research for two main reasons
1. it emphasizes the process nature of projects,
2. it is grounded in solid literature and would thuiéep an example of “borrowing
theory” that could offer a lens to look at projeatsl the management of projects that

complementing existing theories and perspectives.

Towards a theory of projects as temporary trading nnes

This paper introduces the idea of viewing projesdstemporary trading zones. The paper
presents an analytical framework for the study odjgrts that builds on this idea by
particularly focusing on four elements of projegganizing: organizational devices, language,
project management tools, and artefacts. The pdasvs upon the work by Galison (1997)
and the coordination among disciplinary expertsis T$pecific coordination challenge is
relevant to all kinds of project settings, but @gr$ foremost in settings characterized by
strong knowledge specialization coupled with ineeimgerdependencies. We also believe that
this framing is particularly relevant when addregsimore innovative projects as these
projects lack routines and established guideliodadilitate coordination.

We argue that the idea of projects as temporamjirigazones offers a novel way of
looking upon projects that reflects some of thequaiand most important features of projects.
In particular, we stress the processual nature@éepts and the ongoing creation of language
for unique and innovative projects (Obstfeld, 2012)

As discussed initially, we believe at least fivan@ary questions would need to be
addressed for the future development of theoriegrojects and project management. How

does our idea of projects as temporary trading @mswer these questions? This will of
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course deserve further research and our goal sgmemarily to outline some novel directions
for future works. First, as for the question of wirpjects exist, our proposal points out that a
fundamental reason for creating a project in that flace relates to the need for establishing
an interlanguage, that the local languages thatl hede integrated are specialized to the
extent that communicating without the aid of proj@anagement would be extremely
difficult. Following this idea, projects could aldm® expected to differ with regards to the
kinds of interlanguages created and the numberocél |languages involved. The third
guestion relates to the behavior of projects, sh@es even more accurately the process of
projects. We have suggested that projects tend deenthrough three primary stages of
development. We have also suggested that projextkl ke seen as moving along four
different dimensions: organizational devices, tpaltefacts, and language and in that respect
argued that the creation of common meanings araranon language is associated with the
interaction between several different elements. @éteavior of projects would thus be related
to these four elements and the interaction betwleem. Considering the success and failure
of projects would not only be a matter of ensutimg creation of an interlanguage but equally
so the establishment of the necessary devicess,taald artefacts for such language to be
developed. The success and failure are also asstomth these issues — the creation of
interlanguage is again underlined as a criticanel®. These are all hypothesis that would
have to be explored in future research. Table 2nsamzes our principal arguments for the
development of a theory of projects and project ageament based on the notion of projects

as temporary trading zones.
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Why do projects To create a common language for the sharing of kedye and

exist? expertise.
Why do they differ? _Dep_en_ding on the number of areas of expertise ardgence
in disciplinary languages.
Several phases are critical in the developmeatafmmon
How do projects language: (initial and identification of languagelpems,
behave? introduction of “interconcepts”, stabilization afterconcepts,

further refined of interlanguage, use of interlaaggL

What is the role of Implementing elements to develop a common langfgine
management? sharing of knowledge and expertise.

What determines
the success and
failure?

The creation of a common language allowing memteers
interact and share expertise.

Table 2. Core elements of a theory of projects asmporary trading zones
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