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Abstract

The focus of mainstream innovation research has largely beemavation as an output
rather than innovating as a process. Thus, the dynamics of the pnessgs of innovating
characterised by its complexity, ntinearity, false starts, dead ends, ineffability and
becoming, remain under theorised. Current proceswitts on innovating, notably the efforts
of Kathleen Eisenhardt, Robert Burgelman, Andrew Van De Ven and Raghu Garud, which
attempt to unravel the dynamics constituting the innovating process, have all emphasised that
innovating involves change. Howevéne surfacing of the debate between the 'substantialist’
and 'process' metaphysical perspectives in organisatioigshas produced new insights on
organi sational change and adaptation. O0Proc
epistemologicaposition where change is construed as epiphenomenal and occurring between
two stable statesrst r uct ures or entities. OProcesso i
position wtere order and orgargiton are regarded as temporashabilised accomplisments

or relatively stabilised patterns of relations in a churning sea of change.

These insights have triggered several theoretical and methodological debates which bear
profound implications for our understandioighow innovations come into beingpeifically,
these insights challenge four apparent paradoxes: a) persistence versus change; b) synchrony
versus diachrony; c) necessity versus chance and d) structural determinism versufregentic
will; which have persistemtilrnynowatzileerd grhec edsssu bt
its ability to dissolve these paradoxes, the
innovating remains, both theoretically and empirically underexplored. The objective of this
thesisisto address¢hi | acuna by exploring organising wl
perspective. OProcessual 6, here refers to b
Adopting this perspective require¢heorists to pry open the proverbial black box which
conceds the unfolding dynamics and their subsequent stabilisation while innovating. Put

differently, the research must answer how organising and innovating entwine as they become.

Doing so required designingtheory of method thas inherently sympathetiotprocess
and movement as fundamental features of reality. Such a methodology was designed and
deployed in this seven month long, real time, ethnographic field study of two new product
development projects at a Scottish high value manufacturing firm. gisaty the data

il luminates the unfolding of three distinct

\Y



dynamics of preferential equivocality, the dynamics of temporal scaffolding and the dynamics

of relational coherence. The findings also reveal thedd three dynamics are regulated by a
mechani sm, call ed &6t ens dngegriy} lyedpan( gndelabomrateort e a u
the tensegrity mechanism, which was seen to influence the entwinement and unfolding of

organising while innovating.

Thisst udy, of fers four di stinct research col
theoreticalapproacho studythe process of innovatingrwo, it offers aheory of method that
conceptually integrates and translates this framework to the practicatyaatifieldwork in
process research. Three, this research is among the few empirical field studies on innovating
from a O6éprocessual 6 perspective. And four,
explicating the mechanism through which organising whileovating becomes, it offers
theoretical and practical guidance to navigate the innovation journey. Overall, this study clears
t he ground for a mor e extended Oprocessual

organisational theory.

Vi
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1 Introduction

ONewd i s an ol d word. Letds have a new one.

Anonymous Poet in theondon Review of Books

1.0 Introduction

Despite roots in Latin antiquity, innovation, or rather its pursuit has lost none of its allure.
Originating from the Latin wordi& meaning within andovusmeaning new; innovation refers
to the ability tore-new from within(The Oxford Dictionay of English Etymology)
Innovations are vitalor the growth, survival and prosperity of organizatigdamel, 2000;
Drucker, 1985) A recent survey by The Boston Consulting Gr¢2@14)ranked innovation
as being among the top three strategic priorities of senior executives representing global
corporations. However, these executives al sc

and feel less confident about their innovation tdpees.

While the benefits of innovations, for both organizations and societies at large, are rarely
disputed, undertaking concrete effort to transform an innovative idea into reality is perhaps the
most vexing problem facing managef e 6 p r orceeastsi voef dSehmmpetarct i on 6
1942, pp. 8186)fills firms with both anxiety and excitement in equal meastinegazon, whose
online sales model andlmoks began upending the book publishing and retail business, is a
good illustration of the ethos of creative destructidao.quote from the Boston Consulting

Group report:

iThe company has used the |l essons l earned to exp
significantly transforming the consumer purchase pathwayraarranging consumer expectations

of what the shopping experience should be. It has embraced thousands of customers as product

reviewers and engaged thousands of traditional retailers with the development of Amazon

Marketplace. Amazon rolls out new praris and services with almost frightening speed: the Kindle

e-reader, Kindle Fire Tablet, the Amazon Fire Phone, Amazon Prime, AmazonFresh, and Subscribe

& Save have all been introduced in the past ten years. Amazon Web Services has led the paradigm

shift to cloud computing and is a major force in enablingbig t a a rfpa.11318).i ¢ s 0



Other alient examplesnclude companies lik&pple, IBM, Tesla Motors,3M, Samsung
and GoogleHowever, acording to another estimate, only 19 of Bwetunetop 100 USvased
industrial companies in 1965 remain within the top 100 in the first decade of the twenty first
century(Burgelman & Grove, 2007, p. 965Jorporate history is replete with examples of old
orders being disrupted andew orders emergingThe above examples paint a very
heterogeneous picture on tleeganisationalsignificance, complexities and challenges of
sustaining innovation. Whileuscessful product innovations benefit organisations, both in
terms of increased caflbws as well as in higher firm valuations by equity markets; developing
such innovations can -deged s(Ewarschidkidy,etal, 201Zand a
Kaplan & Vakili, 2014)

Consequentlyinnovating @ the task of attending to the 99% perspiration reguineealise
the 1% inspiratioras Edison memorably put it, is complex and difficult to sugi@srud, et
al., 2013; Dougherty & Hardy, 1996; GovindarajanT&mble, 2010) Ask any manager
entrusted with the task of executing an innovation within their respective satjans and you
can sense their exasperation. They describe the glacial pace at which the innovative idea
musters organizational supportetimobilization of staff, crystallisation of project teams,
scamper for resources and just when the project slides into operation, it is caught by an
avalanche of complexity involving (but not restricted to) ambiguitiesdhrtologies, markets
and organigional priorities.Innovating, put differently includes, not just tgenerabn of
new ideas butalso the necessary workequired to translatéhese ideasnto business
opportunities. Orn the words of Ray Stata, founder and Chairman of the $2 billion

saniconductor manufacturer Analog Devices:

AThe | imits to innovation in | arge organisations I

do with technology. They have everything to do wit

(Quoted inGovindarajan & Trimble, 200, p. iX.

Developing the managerial capability for sustaining innovation requires an understanding
of how to organise while innovating. Yet, to date most theories of innovation do not address
this questionSo how exactly do we organise while innovafignticipating this question,
several innovation scholars have identified both a need for a more integrated theory on the role

of organising while innovatingridd, 2001, p. 173; Ahuja, et al., @8; Crossan & Apaydin,



2010; Keupp, et al., 2013s well as a richer conceptual understanding of the pradess

innovating(Garud, et al., 2013)

This thesis originated out of a deep desire to understaraVatingin-practice. Current
academic literature on innovation has, for the most part, beeocpupied with conducting
post mortems on innovations after they have been realised. Such theories, which provide
insights into how innovations ought to happbeavefailed to sifficiently resonatevith the
challenges confronting practitione(€rossan & Apaydin, 2010; Keupp, et al., 2012)
Developing a theory which resonates with innovation practitioners requires a reorientation of
our analyical attention from the rear view mirror to the windscreen whilst on the innovation

journey.

The remainder of this chapter outlines what might be considered a thesis route map. Like
route maps used by navigators, it aims to prepare the reader fonayjoumich investigates
the dynamics of organising while innovating. In what follows, | begin by identifying some of
the key reasons for thétrbetween innovation theory and practice. These reasons, | argue,
have led to difragmentation and lack of intesonectedness(Crossan & Apaydin, 2010, p.
1165)within innovation research. The next section highlights the research question along with
the central contribution of this thesis for the theory and practice of organisilegnnovating.
This chapter concludes by presenting a thesis outline.

1.1 RIift between Theory and lPactice

Managing the innovation journey, where the journey is definéd aequence of events in
which new ideas are developed and implemented byl@&dp engage in relationships with
others and make the adjustments needed to achieve desired outcomes within an institutional or
organisational conteat(Van de Ven, et al., 1999, p. 1813 achallengingexercise fraupt
with ambiguity. Despite sveral decades of research iomovation and how it might be
sustained, the resulting insights have failed to yeeldomprehensive framework to guide
innovation research or management pradficdd, 2001, p. 173; Ahuja, et al., 2008; Crossan
& Apaydin, 2010; Keupp, et al., 2012)here are several reasons why this limited insight

persists.



First, a widespread impediment to systematic innovation research has begathir
imprecise and liberal application of the temnovation floften employed as a substitute for
creativity, knowledge, or changéCrossan & Apaydin, 2010, p. 1158)s Ray St at ad s
suggests, innovation iohthe same as knowledge or ideation. The literature on creativity is
perhaps better equipped to explain the mysteries shrouding id@ati@bile, 1995; Harvey
& Kou, 2013; Harvey, 2014 Another widespreacdha problematic confusion in the innovation
literature stems from the conflation of knowledge with innovation. Knowledge, as West and
Bogers(2014)point out, is Aa resource that i s utiiolniszed
(p. 826) It could also be an outcomeinhovating(Nonaka & Takeuchi, 1995; Nonaka & von
Krogh, 2009) The literature on organisational learning better exploresahegenand role of
knowledge within organisatiorfdrgote, 2011; Tsoukas & Vladimirou, 2001)novating does
involve change but not all change processes lead to innovation. The result of this broad
interpréenabvami ohdohas been a fragmentati on

us from deepening our understanding of specific facets of innovating.

Second, much of theoluminousresearch on innovatido date has focussed on innovation
as an outputAhuja, et al., 2008; Crossan & Apaydin, 2010; Garud, et al., 2Q1t8jsing
proxy indicators like R&D expenditure, number of patenbr surveys of new product
announcement§gTidd, 2001, pp. 16970; Adams, et al.,, 2006) t he &éi nnovati on
scholars have addressed questions about what produced an innovation. Hdhever,
inconclusiveness of such empirical test results based on widespread assumptions regarding
which variable is dependent and which is independent has drawn a lot of cr{idisia, et
al., 2008; CamiscZornoza, et al., 2004As Van de Ven and Hub¢t990)bluntly observe,

fi ® say that R&D investment causes organizational innovativeness is to make important
assumptions about the order and sequence in which R&D investment and innovation events unfold
in an organization. Thus, one way to significantly improve the robustnesswees (which has

been the most frequent kind of questions examined by organization scientists) is to explicitly
examine the process theory that is assumed to explain why an independent (input) variable causes
a dependent (output) variable. To do so rezgiapening the proverbial "black box" between inputs

and outcomes, and to take process sepiBusly by exa

Put differently, 0 i mather ¥hant daomstratemproaess theoryt 6 a s
Besides, questions to which it provides answers kV¢hat faétors increase thédlihood of

new i dea e m&hatfactocs ee2eomine the characteristics of the new idea, e.qg.,
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whether the new idea is incrementallyradically different from the old one, whether it is
successful or not, and so forth@Gupta, et al., 2007, p. 886are of little use to general
managers anthrgely overlook the encompassing problems they confront whdaaging
innovations(Van de Ven, 1986, p. 590%ince innovation is defined as an outcome, it is not
surprising that the underlying mechanisms through which innovation managers generate,
contextualise, infuse, transladapt and shape innovations have not been developed as fully
(Garud, et al., 2014; Crossan & Apaydin, 2010)

Third,he 1 nnovati on gnonlinear eygle o Hivergdnt andsconfiergent
activities that mayepeat over time and at different organisateo | | (¢an delVenoet al.,
1999, p. 16)s often represented as a simple, linear, cumulative sequence of stages or phases
(Wolfe, 1994 Rogers, 1983)Such static representations of innovation mask what is inherently
a complex process with multiple feedback and feed forward loops. Thus the linear stage model
proved a deceptive distraction to further scholarly inquiry intoptaeess binnovating
(Wolfe, 1994, p. 411)Additionally, addressing innovatin  dynami cs blgvels est r i i
of analysi® (Gupta, et al., 2007, p. 88®) eithera s i n gl e s withigwariousitypeB st a g e
of innovation such as product (Crogsan&dAeagdm, or
2010, p. 1154has proved inadequate. The analytical specificity it demands seems problematic
because sevar complexities (e.g evolutionary, relational, temporal and cultural) which
managers encounter while innovatimay transcendrganisational level&arud, et al., 2013)
or spill across multiple levels of analygiSupta, et al., 2007 Consequently, thimteracting

complexities have received very little empirical attentiad to date remain poorly understood

Finally, research on thprocess of innovatingvhich focusses onadw innovatingwithin
organisations is fostered, emerges, grows, develops or aborts ovévaimeée Ven & Huber,
1990; Langley, et al., 2013nd might be sustained in constructive directions, remains both
underexplored and underdeveldg€rossan & Apaydin, 2010, p. 1167; Keupp, et al., 2012)
|l nnovating, as the growing body of evidence
encompassing the generation of novel ideas for productseamites, as well as related fixes
to business processes, technol ogi cal capabi
(Bartel & Garud, 2009, p. 10.AVhile several studies have sought to understanprdeess b
innovating t h e I dent i fclear prototypioal pootessos theli management of

i nnov &uptag etaal., 2007, p. 886has o date proven elusive. Therefore, from a



managerial viewpoint, to organise while imating, requires us to identify the ongoing

organising processes along with thanderlyingmechanisms.

In sum, despite the significant strides made by scholars to identify determinants of
innovation(Ahuja, et al., 2008p. 74) innovation research remains fragmented, theoretically
underdevelopedCrossan & Apaydin, 2010, p. 1174nhd has failed to deliver clear and
consistent findingghat can provide a practical framework to guidenomation managers
(Keupp, et al.,, 2012; Tidd, 2001) Th e broad and i mpreci se u
conceptualisation of innovation as an outihatt conceals more than it reveals, the resulting
oversimplification ofthe complexity and uncertainty by restricting organisational levels of
analysis and the under developed view of Opt
made the management of innovatigilaunting tas&(Drazin & Schoonhoven, 1996, p. 1081)

It has left practiio er s and t h e oan overivhelmiagly icanplex litevaturerand
very little practical guidan@gKeupp, et al., 2012, p. 368 how to organise whilenovating.

1.2 Research Question and Contributions

Rifts between the theory and practice of innovation raise a simple yet vexing question: How
do we organise while innovating? This thesis encapsulates my quest to find an answer to this
guestion.Here, itis important to clarify what | mean by the terms organising and innovating. |
use the word 'organising' instead of 'managing’ to denote a coming into being of coordination
and order. Though ‘organising’ and 'managing’ have both, in the past, been used

interchangeably, | have chosen to stick with 'organising’ over 'managing’ for two reasons.

First, etymologically ‘organise’ comes from the French wogdniserwhich means 'to give
organic structure or function to'; or 'to arrange or form into' a bodyefymeological roots of
the word 'manage’, on the other hand, originates from the Italiamuasrelggiarevhich means
'to handle, control' or 'to exert one's authority or rule over' (The Oxford Dictionary of English
Etymology). Since the extent to which owating can be 'controlled’ will remain contentious,

‘organising’, | believe, is much more appropriate than ‘'managing'.

Second, because of its emphasis on ‘control’, the term managing (with good reason) could
be viewed as the exclusive prerogative of agers within organisations. Organising, in

contrast, includes the efforts of both managers anehmmagerial staff within organisations.
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Managing is therefore subsumed under organistog.these reasons, organising is preferred

over managing. Organisingherefore refers to preparations or acts for ordering by
(re)configuring existing resources, skills or organisational arrangements. Innovating on the
other hand refers to the acts of executing or realising noUtetign therefore be defined as the

Ai mi¥e on, devel opment , a n d(Garuch etlak, 2043) p.aty on of

people within an organisational context.

| began by undertaking an extensiaview of theliterature in order to explore various
theaetical mechanismthatscholars have invoked to explain organising while innovating. The
review revealed that existing theoretical mechanisms fail to sufficiently account for the
dynamics which engulf organising while innovating. This was because inngveriails
change and failure to incorporate the change process within innovation theories inevitably
limits their explanatory potential. Additionally, the exercise also shdawedv 6 pr oces s st
(Langley, ¢ al., 2013; Garud, et al., 2013; Steyaert, 2afiY)nnovation have received very

little empirical attention.

Therefore, developing a process theory seemed logical until | was confronted with four
recurring theoretical puzzles. The first involved thelationship between persistence and
change while studying therocess of innovatindf innovating involves change, then how do
organisations remain stable? Alternately, if organisations are indeed stable then how do they
facilitate the change required ittnovate? My second puzzle involved the role of time in the
study of organisational dynamics. Are temporal dynamics better explicated synchronically or
diachronically? This puzzle also has significant methodological implications for my research
guestion.The third puzzle called into question, the very naturthefprocess of innovating
Are we to consider innovating as a process of discoiingne & Venkataraman, 2008)is
it better understood as a process of creatidmarez, et al., 2013) The role of chance is
emphasised in the former while the latter stresses necessity. And finally are innovation
processkesp eotmpdaetnht 6 or a gbdéGarudh et . 2@ @pPaTheh former e at i n
invokes structural determinism while the latter invogedormativity underpinned bggentic
will. These puzzles obscured the black lbat concead the dynamics organising while

innovating.

In order to productively engage withese puzzles and find a work around, | undertook a

metatheoretical analysis. The analysis revealed two insitllatsvere to prove useful to my
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research question. First, it highlighted two competing ontologies, namely the substantialist and
processual,ach of which originate from vastly different worldviefisoukas & Chia, 2011)

In the former, processes represent change in things whilst in the latter things are reifications
of processesSecond, it allowed me to trace thegin of the theoretical puzzles to the
substantialist ontology. This crucial breakthrough highlighted the limitations of substantialist
thinking and allowed me to embrace the alternate processual ontology. However, this
processual ontology presented a riBl@mma. While on the one hand it held out the alluring
promise of being able to pry open the black tiatconceals the dynamics of organising while
innovating, on the other hand it remains conceptually and empirically-deglefoped within

social sciace in general and management research in particular.

Fortunately, my search led me to the social anthropological writings of Tim I{t@sb;
2000; 2007; 2011; 2013bhlis oeuvre proved to be the theoretical equivalent of a gold mine
(no pun intended) for this frantic researc|
organising while innovating. Much of what followed involved weaving Ingoldian insights into
processeésearch in general and innovation research in particular. Specifically, this meant, first,
clarifying the difference between a process ontology and a process epistemology. The
difference is significant because process epistemology alone does not siiffinientn our
understanding of organisational dynamics, and, in fact, leads to the four theoretical puzzles
discussed earlier. And second, introducing limgoldian becoming perspective as a viable
alternative allowed me to work around the puzzlest corf r o n't 6substanti al
scholarsThis exercise not only highlighted the paucity of innovation resebhathombines a
process ontology and epistemology but also opens up new and exciting frontiers for
management research, save one problem. Hovcaoy out such an investigation?

The chall enge now was t o dhmatcandeptyally mtegiapes 0 Cc € S S
and translates the Ingoldian lens into the practical activity of fieldwork in innovation research.
This was achieved by consultimgrious sources, synthesising, and drawing on resources from
other branches of social theory, particularly sbciaant hr opol ogy. I devel
me t h @ettigrew, 1990, p. 26Ayvhich | then deployed to investte the dynamics of
organising while innovating at a Scottish high value manufacturing organisation. My
methodology &fers new opportunities to develop empirically informed theories which

combine the process ontology with the process epistemology. TH®aoktgy could prove



useful to future scholars who seek to shed more light on organisational dynamics by

undertaking empirical Oprocessual 6 research

All of these led me to the central contribution of my thesis. | pry open the blackiolx
until now concealed the dynamics of organising while innovating. My analysis has identified
and untangled three dynamic process complexes along with their regulatory mechanism. The
three process complexes are: (i) dynamics of preferential equiyoshlchrefers to a gradual
emergence and revealing, over time, of various preferences that shape inndugatihg
dynamics of temporal scaffolding which refergshe ongoingenactment and maintenance of
temporal boundaries by regulating developmepnbrities and activity sequensenhile
innovating, and (iii) the dynamics of relational coherence which reféng tchanging patterns

of dependencies between various organising processes as innovating. unfolds

Further, these three dynamics were regaldy tensegrity, a mechanism whdggmamic
stability is maintained by counteracting forces of tension and compression which equilibrate
throughout the structurépplied analogically the three dynamic process complexes along
with the tensegrity mechams consti tutes, wha't I cal I, 0 The
while innovatingéd. The model sheds | ight on
unfold as they become. In other words, it provides an answer to my original research question,

how dowe organise while innovating?

To conclude, this study offers four distinct research contributions. One, by tracing the
current debates within innovation theory to their substantialist underpinnings, it offers clarity
and insight intabsthantliiaiitsattd opiso owds sésresea
alternate O6processual 6 worldview by present
all ows us to side step the Othaolysfmethodthaa |l i st 6
inherently sympeehet i ¢ to a Oprocessual dé worl dview by
lens with the practical activity of fieldwork in innovation process research. Faar,yet to
come across research which develops and deploys a theoretically informed, empirical
tractable O&édprocessual 6 e x aByiidendfyirigdhe dyoainict he i
processes and explicating the mechanism through which organising while innovating becomes,
my study offers theoretical and practical guidance to navigate the tomoy@urney. Overall,
this study <c¢clears the ground for a more ex

research and organisational theory.



1.3 Thesis Outline

This thesis is structured as follows. In Chapter Two, | undertake an extensive rettew of
literature to identify and understand the various unresolved theoretical issues raised by scholars
who have studied the challenges of organising while innovating. The review identified two
broad streams of innovation research: the output stream amuidbess stream. Reviewing
both streams in turn reveals that research from the output stream has enjoyed considerable
success generatinghow that knowledgéut has failed tocreatethe crucialknow how
knowledge on innovatingLangley, et al., 2013)While the process stream on innovation
partially addresses this knowledge gap, it is yet to provide a comprehensive answer to my
research question. Four specific theoretical puzzles emerge from the literature review which
have a ancial bearing for my research question. These puzzles signal a need to undertake an
explicit metatheoretical analysigrhich examines the very conceptualisation of organisations

within management research

In Chapter Three, | undertake thimsetatheoretcal analysis. My analysis reveals that
organisations have been conceptualised from two competing metaphysical perspectives: the
substantialist and the processual perspectffesukas & Chia, 2002; Chia, 1997After
clarifying the differences between the two perspectives, | demonstrate how the theoretical
puzzles from the literature review are a direct consequence of a substantialist ontology. Then
by consultingl n g o (L98& 2000; 2007; 2011; 2013M)itings, | introduce his alternate
Obecomingd perspective which allows us to wo
equips us to pry open the proverbial black box which aotit had concealed the dynamics of
organising while innovating. Research now must answer how organising and innovating

entwine as they become.

I n Chapter Four , I outline my theory of m
introduced in Chapter Theeinto an empirically tractable methodolog) framework This
Opr ocessua lical framewotk ovas odeptoged to investigate the dynamics of
organising while innovating. The retane field study of two new product development
projects (Alpha and Thetat a Scottish high value manufacturing firm called Peak Scientific
Limited lasted for seven months. Tracking two new product development projects in real time
within the same organisation allows for a genuinely egathed and comparative yet critical

understanding of organising while innovating.
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Chapter Five, presents narratives from the twin field studies. These nardasegibe the
unfolding of organising and innovating within the two projects | traciBdoffering rich
descriptions of the challeag of organising while innovatinthe narrativeprovide anecdotal

evidence required for systematic theory buildiNgntzberg, 1979h)

In Chapter Six, | present findings from the systematic data analysis that | undftook.
findings reveal previously unreported aspects andgest three process complexes of
fundament al significance for the proper und
called these process complexes the dynamics of preferential equivocality, cynaimi
temporal scaffolding and dynamics of relatio
these concepts further by identifying their constitutive-grdresses which entwine as they
unfold. The findings also demonstrate that these three proosgdexes shape one another.
The organising challenges which emerge while innovating depended on how these three

process complexes tangled or knotted as they unfolded over time.

Chapter Seven, addresses a putizie emerged from Chapter Si¥. innovation entails
persistent change then how is stability being maintained while innovating? Applying the
anal ytical framework devel oped i ntenSdgrdypst er Si
the stabilising mechanisthatregulates organising while innowagy. Tensegrity demonstrates
how the dynamics of preferential equivocality, temporal scaffolding and relational coherence
are configured to sustain organising while innovating. | also highlight the implications of the
three process complexes and the tentsegrodel for the theory and practice of organising

while innovating.

Chapter Eight, brings my investigation to a close by summarising the key contrikaftions
this thesis. It highlights how the tensegrity model of organising while innovating provides an
answer tamy original research question, how to organise while innovating? It also highlights
some promising areas for future researcher@ll, this study paves way for extending

O6processual 6 inquiry within management resea

To summarisewe have Imited conceptual and empirical insights into the dynamics of the
process of innovatingCrossan & Apaydin, 2010; Garud, et al., 2018though foregoing

works have identified reasons for why an innovation occurreg,dbenot provide adequate
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insight into the processes by which organisations stabilise the dyridsaidsive innovating

and how these dynamics in turiggers organising. How do organising and innovating unfold

as they become? This study aims to anshisrésearch question by examining the possibilities
opened up by the juxtaposition of organising and innovating processes. By doing so, it provides
a deeper theoretical understanding of how innovations are forged within the crucible of
organising processeln the chapters that follow, | build on these observations by highlighting
the need to consider organising and innovating in tandem to lay the conceptual groundwork for

exploring organising while innovating.
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2 Re-Cording the Literature

Fish gdta swim / Bird gotta fly
Man gotta sit and say / Why why why

Thomas McEvilley(2002)in The Shape of Ancient Thougdpt xxxii)

2.0 Introduction

How do we organise while inmating? My goal for this revievis to examine current
literature on organising and innovatitigataddress my research questibor this, my review
highlights fikey theoretical mechanisméAhuja, et al., 2008, p. 3br explanatory logicghat
bind relationships identified by management research on organisimgrevating. | begin by
taking stock of current approaché&s innovation within organisations. This burgeoning
literature can broadly be divided along two theoeetic per specti ves: O6innov
0Oi nnovation as (Crossane&sApaydiny 2019;pGarad, et ale 20¥Bach
perspective makes significant contributions towards our understanding of innoVisgm
this review by clarifying the difference between these two theoretical perspectives.

Ithendi vi de the | iterature review into two pa
out put 6 preerngj@ity oft extaneliterature on innation adopts this theoretical
approachHere, esearciHocusse®n identifying the necessary and sufficient conditithag
serve as predictors of firm innovativenggshuja, et al.,, 2008; Wolfe, 1994;r@ssan &

Apaydin, 2010; Keupp, etal.,, 2012) Revi ewi ng t he o6innovation a:c
just a historical overview of the broader intellectual currents shaping research on innovation

but also allowsme to identify the theoretical and mtical challenges within innovation

literature. This establigsthe theoretical backdrop which led to the emergence and growth of

the Oinnovation as processd per s pxoresthe e wi t |

O0i nnovat i olteratarewithinMmanagesentod

The exerciséhighlights how theory so far has not adequately accounted for the dynamic
nature of organising while innovating. The theorising challenges for doing so along with their

practical implications, which emerge from the litera review, are then articulatedfaar key
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theoretical puzzles. These puzziesnain vigorously contested within current innovation
scholarshipClarifying these puzzles is key to advancing our understanding of organising while
innovating.This chaptecloses by posing a crucial question which is not often asked, but might

offer a solution for our puzzles. Figure 1 below, summarises the structure of this chapter.

Organising while

Innovating

Output or Process? |—

Innovation as Innovation as

Output Process

Theoretical
Puzzles

Figure 1: Structure of the Literature Review

2.1 Equivocating on Innovation: Output or Process?

The term 6innovationd has been ddKeupmetd by s
al., 2012; Crossan &paydin, 2010; Ahuja, et al., 2008; Christensen, 1997; Tidd, 2001; Van
de Ven, 1986; Govindarajan & Trimble, 2010; Garud, et al., 2013; Gupta, et al., 2007; Nonaka
& Takeuchi, 1995w h i ¢ h notmrioesly @mbiguous(Adams et al., 2006, p. 22)The
definitions range from the compl ex: Al nnovat

exploitation of a valuadded novelty in economic and social spheres; renewal and enlargement
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of products, services, and markets,v&lepment of new methods of production; and
establishment of new management s ({Csisanr@s . It
Apaydin, 2010, p. 1155}0 the simple,n n o v a t thegroductisn n@mergence of aew

i de(Bupta, et al., 2007, p. 886While some distinguish it along the dimensions of
technology and change as either sustaining and disry@tgstensen, 1999r incremental

and radtal (Tushman & O'Reilly, 1996pthers distinguish it along dimensions of learning and
knowledge as either exploring or exploitifMarch, 1991)and tacit or explicifNonaka & von

Krogh, 2009; Nonaka & Takeuchi, 1995)fhe theoretical furality and nuances

not withstanding, unanimous in all these def]i

A more fundamental distinctiois between competing theoretical conceptualisestiof
Oi nnovatutod iamdowdatt p o nDistinstiongs onomhethersh@ innovation is
radical or incremental, sustaining or disruptive can only be judged when the innovation in
guestion has been concept uatld,s eadl saos soeurtvpeust .a
while deciding, if the innovation resulted from an exploratory or exploitation process, or if it
is an embodiment of tacit or explicit knowledge. The key yet often unasked questions here are,
if an innovation is radical, rackl with respect to what? If an innovation is disruptive, then
disruptive for whom? Such conclusions are judgements in retrospect made possible by defining
innovations as outputBinovation defined as a process has the advantage of overcoming some

of the® conceptual difficulties.

The process view on innovation, pioneered to a great extent by the Minnesota Innovation
Research Program (MIRP) scholéxén de Ven, et al., 1999; Garud, et al., 201®fines
innovating ¢ather than innovatiowhich preoccupies majority of reseayehs  tnlemtionfi
development, and implementation of new idg@arud, et al., 2013, p. 776y people within
an organiational contextThe process perspe seeks to address questions pertaining to
change, growth, emergence, development or termination of an innovation within an
organisation. Byloing so, icreatsthec r u cknoa-howdknowledge(Langley, et al., 2013,

p. 4). This contrasts with thdinnovation asout put 6 perspective, w
understanding the antecedence and consequences of certain organisational forms or practices
on innovation(Van de Ven & Huber, 1990)n effectproducingfiknow-thao (Langley, et al.,

2013, p. 4)type of knowledgeBoth perspectivesherefore,have different conceptual and
analytical orientations An important caveat here is thirocess as &rm of innovation

outcome should not be confused with innovation viewed as a poo@@sssan & Apaydin,
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2010,p.1168For exampl e, Henry Fordds assembly I in
as a process innovation for the cargiibelves were not new. Innovation viewed as a process
would then explicitly examine the temporal sequence of activities which led to the creation of

the assembly line.

Thus adopting a particular definitiomill have deep ontological, epistemological and
methodological implications for innovation research. This suggests that bringing together the
6output d and O4spmimnavatisnando aipgerelabprate definitioa, as Crossan
and Apaydin(2010) do, masks theserofoundly different meanings of innovation. The
resulting confusion is a proliferation of innovation research where theorists speak
simultaneously of the appearance of new formsnovationandof innovationas he GO0 pr oce s
that creates or brings tlgs into being. Innovation in other words is simultaneously reduced to
both, a mechanism and amut put . The r e sasséntbly d&f aespiridale e n a
generalization3(Ahuja, et al., 2008, p. 4yhich neither resonate withte i nnovat or 6 s ¢

challenges nor are general enough for practitioners to adopt.

In this thesis | have not considered research on innovation diff(Rmgers, 1983)vhich
tends to see innovatmnoorabehhaakheoadophanoni efn
(Hage, 1999, p. 599) eaving out this literature was a pragmatic decision, taken to make the
scope of this review more manageable. Also, this literature does not diedate/to the core
guestion which this thesis seeks to address,
diffusion, by definition, is after the innovation has been realised, the literature on innovation

diffusion is therefore beyond scope of tresiew.

2.2 Innovation as Output

|l nnovation as O6outputdé, has enjoyed a | ong
(Crossan & Apaydin, 2010; Ahuja, et al., 2008; Keupp, et al., 20aZjis setion, | shall
explore some of the arguments from the innovation as output perspective which provide clues
to answer OHow to organise while innevatincg
sections. In the first subection, | tackle the literature aorganisational structures and
innovation. In particular | explore the debates on the relationship between environment and
organisation structure, various organisational design configurations, the efficiency versus

effectiveness dilemma while designing stures and finally the various structural mechanisms
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along with their limitationwis-a-vis innovation. The second stdection provides a conceptual
summary of the findings from innovation research carried out at the individual, group, industry

and networKevels of analysis. The third and final ssiection summarises and highlights the

key insights and | imitations from the O6o0open

this section is summarised in Figure 2 below.

[nnovation as Output

o Innovation: Multiple Levels .
Organisational Structures . Open Innovation
of Analysis

Environment, . ,
o Agent-centric’ Perspective:
—{ Organisational Structure o )
] Individual and Group level
and Innovation

‘Context-centric’
Organisationa[ Structural Perspective: National,
Attributes and Innovation chiona[ and Industrial

Contexts

lifficiency versus

L—1 Innovation: The Uneasy L1 Networks perspective

Alliance

Structural Mechanisms: Co-

L ordin;uing Innovation

Dynamics

Figure 2: Structure of the literature review 'Innovation as Output' perspective
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2.2.1 Organisational Structures

Organi sational structuring, defined as #dfco
integration of expertise and information across organisatisitos created by functions,
business units and di(Emondsdng Nemtbha 2009, p.1A8) | oc at
vital for innovation. Organisation theorists have for some time now explored vaesign
choicesaboutanorgansg onds ar c hi t esomewftiee mostpowedul stragegie d i
lever® (Gulati, et al., 2009, p. 579vailable to managers, for innovation. Since existing
theories suggest that the innovationamty of teams is a function of both individual skills and
the working relationship between thgfladmondson & Nembhard, 2009; Govindarajan &
Trimble, 2010, p. 31)theorists have paid particular attention to titernal workings of firms
in order to understand how they innovate. The remainder of this section provides a conceptual

summary of the insights and limitations from this stream of research.

2.2.1.1 Environment, Organisational Structure and Innovation

Thegroundwork for this genre of research was laid by Burns and Sta®@t)when they
identified the O6mechanisticd and béorganico
nature of the environments in which orgatimas operate. Depending on the relative stability
of the commercial and technical environments, organisations adopt either a mechanistic or
organic structurgBurns & Stalker, 1961) Thi s i nsight was Xxtende
appr dlawrénée & Lorsch, 196Avhere organst i on a | d e s icanstrained s een
optimization problera (Van De Ven, et al., 2013, p. 40@rganisation structure ressiftom
the ned to differentiate patterns of labour and integrate effodéncd | i ct resol uti ol

as an integration mechanigimawrence & Lorsch, 1967)

Despite the problematecs s u mpt i on o fwellbehavddicausldtyfVanae\eh , A
& Poole, 2005, p. 1388y)here causes for structure are seen to flow from the environment to
the organisation and not vice verdeegse studies are widely credited with triggeringsearch
movement dubbed oagisational innovativeness (Ol) resear@olfe, 1994) In a quest to
devel op predictable theories, the objective
an organizati onds (Wolfe,0lp9d,p.sA08)Sgholarsoof innovationvhave e 0
frequently, yet inconclusively investigated the links between size, technology and task

uncertainty, which they believe influence organisational structiirdd, 2001; Damanpour &
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Aravind, 2006; Ahuja, et al., 2008Also, Ol regarch offes very little insightinto the
mechanisms of organising while innovating, providing no justification for wtnyctural

variables ar@rimary determinants ofrganistional innovatior{\Wolfe, 1994, p. 409)

2.2.1.2 Organisational Structural Attributes and Innovation

So how can structural variables be integrated into explanations for how to organise while
innovating? Such an xercise would require theorists to implant the variables into
representational schemas of organisations. Representational schemas are archetypes of internal
organisational configurations which explain the variability of the investigated variables by the
impact of its effects on organisational structure. Adhogrpoyposed by Mintzber(l980)
was one such representational schelesignedo solvethe structural configuration required
for innovation.Mintzbergdistinguishes btween, what he calls an 'Operating Adhocracy' and
an 'Administrative Adhocracyin the former schem@dt he admi ni strati ve an
tends to blend into a single effatwh i | e i n t h eompbrentstae rsharpljh e s e |

di f f er én3B8)aad peeseved within separate structures.

Mi nt z b er g Otsggersdc teseanch son structural attributes like centralization,
complexity specializatiorand formalization and their impact on innovati@amanpour &
Aravind, 2006; Ahuja, et al., 20080rgansations were conceptualised agstems of
interdependent choic€Siggelkow, 2001; Siggelkow, 201Xprganising while innovating was
viewed as the problem of aligning internal fi
activitieso with external fit: ARappropriat el
whi ch t he f(Siggetkavpo20@&ly pa 838)%hile this reconceptualization better
integrates managerial action with environmental influences, the processes and mechanisms for

the alignment of Orematnendetredriged and uhdeexplorede r nal 6 f

Also, researchmlinks between structural attributes and innovation remain inconclusive and
can only capture static attributes within representational sch@ual 2001, p. 173; Ahuja,
et al., 2008; @ssan & Apaydin, 2010; Keupp, et al., 2012; Marion, et al., 2QL8ils to
explain and account for the sheer dynamic nature of organising while innovating. The focus on
forms rather than forces within such configurational approaches, as Min{288r himself
acknowledges, limits the processual quality of such explanations. It is inadequate for

explaininghow the dynamiorganising andnnovatirg processunfoldswithin organisitional
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settings. This approach mightlast serve as a useful starting point to deepen our inquiries but

purged of the dynamics such theories reach their explanatory dead ends.

2.2.1.3 Efficiency versus Innovation: The Uneasy Alliance

Mi nt z b(E79g)deseach on structural attributes, however, raised an important
anal ytical guest i on(Claky et al.h ¥985hetweenetfcigncyand| i a n c e
innovation (Galbraith, 1982; Doughty & Hardy, 1996; Govindarajan & Trimble, 2010)

Empirical researclhas demonstrated thstructures and sitegies in mature orgaaisons, by
attempting to maintain efficienckginforce existing practices hostileitmovation(Burgelman
& Sayles, 1986; Dougherty & Hardy, 1996)arch (1991)in a seminal articleharacteried
the efficiency ver s diemmainomanatonablearnidgdermasiond ur i n g
betweerexploration and exploitatioccording to March{2008, p. 109)a strategyelianton
explatation without exploation leads toobsolescengevhereas thalternaé whichrelieson

exploration without exploitationould be a route to elimination.

The result is a tradeff between organisational stability and organisational adaptability
(Lavie, et al., 2010, p. 116Arguing thatorganisatios are conventionally designed to support
functional excellence rather than crdaactional team effectivenes¢Edmondson &
Nembhard, 2009Xheorists recommended separating the ongoing operations from innovation
activities by creating appropriate organisational stmes and functions for each unit
(Galbraith, 1982, p. 6; Govindarajan & Trimble, 201@ariations of this logic can be found
in solutions |ike, t h(€larku&sVeheeslarfght, 4992) apinpfise i g h t
(Christensen, 1997, p. 12Ekunkworkscorporate venture capital investme(uja, et al.,

2008, p. 53pnd new venture divisior{Burgelman, 1985)

Yet, the empirical evidence for the efficacy of these structural mechargsneak. As
Dougherty and Hardy1996) highlight, in the absence of orgaat®on wide mechanisms for
integrating ®w productsinto ongoing production processeshe mere existence of
collaborative structures does not lead to innovatiGoessequently,\en separattinnovation
projects were vulnerable to the unintended consequences of this négiechight not have
come as aurprise to process scholars IKan de Ven1986)who characterisgthis problem

asfithe structual problem of managing the pavhole relato n s Hp. 590)
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Hence, we can sdbat asimple separation of the orgaais¢ i on units into a
engi ned and 0 (Gouwndavaar & Tanmble 0l @)oes dtGolve the movating
problems within organ&tiors. Often, as scholars have observedganistional boundaries
which were first drawn to facilitate the operation of existing processggde the creation of
new processagquired for innovatingChristensen & Overdorf, 2000)herefore creating new
venture dvisions within organisations is far more complex than what meets the eye and

requires further research on the generative dynamitegpfocess of innovating

2.2.1.4Structural Mechanisms. Co-ordinating Innovation Dynamics

Responding to calls fora mor 6dynami c6 wunderstanding of

Schoonhover(1990)pr opose Adynami c t ¢hatsambime® chaosandc onf i

structureby mixing freedom with tight controls as a mechanismly to find it dismssed as

being fioxymoronico and At hreatening i mpl emer
practical Kandd ¥997dp. 326) i @ ®rop o r (Kanter, 1683Whictuwas 0
mod ed as a mechanism isomgel Itiongc otnhee ouEet wc &

(Buschgens, et al., 2013, p. 76d) how it relates to innovation.

Noting that innovating within established organisations requires stalighechanisms to
bot h, competently build on their past as we
and Tushmarf2004; 2011)propose ambidexterity as a mechanism to balance efficiency with
innovatian . The notion of O&éambidexterityé is its
interpreted to ref er adaptability@&d aignment, dodrallabdity s p ur
and responsiveness, innovation and efficiency and incremental and revolutiorath a n g e 0
(Turner & LeeKelley, 2013, p. 180)These differences btwithstanding the notion of
ambidexterity is synonymous with the notion of balance, either structural or behavioural
(Lavie, et al., 2010, p. 132)

Research by Davis, Eisenhardt and Bingl{af09)point that organegtions with too little
structure are often confuseddalack efficiency, while organgdions with too much structure
are ovely constrained and therefore lack the flexibility needed to innovate. They stigafest
moderate structural balances between these two statedikely to result in higher
performance, offering no explanation for hothis desired state might be achieved.

Additionally, there is limited theorising and empirical evidence within the literature explaining
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how exploitation and exploration are achieved in practical, 4eased operationd.avie, et
al., 2010; Turner & Le&elley, 2013)

Yet, critics of the concept, like Schreyogg and Syd2@10) are les convinced. They ask
i f  Tredlistic te assume that certain quidts in contemporary organizations do not have to
respond to changing emonments and therefore do not need to be alert, whereas others are
fully adaptable and can therefore ignore any institutional constraifis2257) Generating

managerial insights would therefore require eoreiliation of the various interpretations of

6ambidexterityd. Such a reconcil i(20l3)agne i s mo
for O6ambi dexdnerganbatyibonal récapabil i tly &arcati hvert y
Or as they put it: Alnstead of being somet hi

t h e y(p.81®)dt is an output, in other words, of a process which remains under investigated

andrequires illumination.

2.2.1.5 Summary

Organisation structuring can constraint or unleash the flexibility to innovate within an
organisationHowever, all the theories and mechanisms reviewed offer little or no explanation
for the process through whicthis constraint or liberationsi realised. The focus on
organisitional structures within innovation research lacks the theoretical suppleness which can
account fodynamism Suchdynamcs can arisom assortednterconnected choices: choices
with respecto work routinesdecisionsorganistional structures, capabilities, and resources
in inherently uncertain conditions. Identifying the origins and nature of these dynamics,
therefore became an important research agetaldang establisheche subtlety aah interplay
betweenstructural attributes, the environment and innovations, scholars turned to identify

sources of theedynamics and understand innovation across various levels of analysis.

2.2.2Innovation: Multiple Levels of Analysis

Inconsistent findhgs from researcliWolfe, 1994; CamisoiZornoza, et al., 2004gd to
calls for investigating innovation at and across multiple levels within organiséGomsa, et
al.,, 2007) Thisstrem can broadly b-eedtvi de€e¢ nid@abud,Bté a gent
al., 2014, p. 1178 nd On-etwbdbr ks 6 r e sceeanrtcrhi.c 6A na popargoeancth

factors that allow individuals and their teams taessfully innovate@ontextc e nt r i ¢ 6
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research investigates links between factors like national competitiveness, regional innovation
clusters and networks of linkages between manufacturers, suppliers acohgatctors and
innovation outcomegAutio, et al., 2014; Gupta, et al., 200T)novation research has also
attempted to bridge these perspectives across multiple levels of analysis using the network
perspective on innovations. The sub sections which follow eldborate on each of these

perspectives.

2.2.2.reAgérctd Perspective

Since innovation within firms is carried out by individuals or teams, research has attempted
to identify a wide range of individual or team characteristics as predictors ofainmm
Identifying these characteristics, it is argued, allows firms to make dexmohow and to
whom must resources be allocated to influence innovation outc(@uegi, et al., 2014;
Chatterji & Fabrizio, 2012)Prior research has highlighted individual differences, types and
levels of motivation, job characteristics, and contextual influences as significant predictors of
individual level innovatioHammond, et al., 2011Research oteams has tended to focus
on either the role played by the composition and structural characteristics of teams or the
relationship between task and goal interdependence in promoting innovative bekathn
organisitions(Hulsheger, et al., 2009; Alexander & Van Knippenberg, 2014)

6Ageeinhtricd research at the individual | eve
with the creativity required to innovate by examining underlying personality tusworth,
2001) the role of intrinsic andxtrinsic motivatior{fAmabile, 1996; Chatterji & Fabrizio, 2012;
Ahuja, etal., 20083 nd t heelfe 6 f € c afefficécyref@stdah ndi vi dual 6s b
about his or her competence with regard to his or her task or creativity aljBitiedura,
1997) Under the rubric of job characteristics, several studies have explored links between
attributes such as I complexity, autonomy, time pressure, and role requirements on
innovation(Hammond, et al., 2011, p. 92; Conti, et al., 20BN erall, such research plays an
important role in identifyingvhatindividual level dtributes are significant to innovation but

fail to specifyhowthese attributes combine (if at all they do) while innovating.

O0Ageeihtricbdb research at the team | evel, has
to innovation by examining thele of team diversity, nature of interdependence within teams
and the need f or (Hdlgheggrcehab, 2@0glnderatéam diaersity,tpryod
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research has investigated the impact ofrgbvant diversity and bkground diversity within

team composition as significant predictors of innovative behayfabile, 1996)Research

has also identified and distinguished between task interdependence or the extent to which tasks
of team membms overlap, and goal interdependence which refers to the extent of overlap
between the goals and rewards of various team members, as significant predictors of team level
effectiveness while innovatingHulsheger, et al., 2009, p. 1130; Alexander & Van
Knippenberg, 2014)Finally, since innovating involves the completion of difficult tasks in
uncertain, complex environment, research has identified thefoeédp sy c hol ogi c al
(Edmandson, 1999)within intragroup decision makings a key predictorof innovation
success. However, team centric studies can
i nnovati on a (Hulgshdger, etak, @8 p.l1E¥pad poovide scant insight into

the dynamics of thprocess of innovating

Agentcentric research suffefrom several limitations. First, despite findings showing that
compound traits are better predictors of innovation than single sadb,studies continue to
i nvestigate traits i(Hammondfiel al.e20Ktp. @AYroringhe 6 f a-
composite complexities which might arise due to the interaction of such ({Eaitaison
Zornoza, et al., 20045econdthesestudies generally rely on seported measures which
make it difficult to understand the biases associated with the different data sources. Thus, the
relation between attributes and innovation, regardt#fsdiow they are measured, is a
particularly difficult problem to solvgAdams, et al., 2006)Third, although organisational
innovation is a complex nelmear proces¢§Van de Ven, et al., 199 Dooley & Van De Ven,
1999) agentcentric studies continue to parse their variables assuming a linear logic
(Hulsheger, et al., 2009; Hammond, et al., 2088 a result, such studies cannot address
guestions abduthe validity and significance of predictors at various stages within the
innovation process. Finally, such theories ignore or under theorise the role of cOhtixts
et al., 2014; Garud, et al., 201y attributng the inconsistencies in their findings to contexts
within which such innovating takes place.

Overall, agententric theories throw little light on the situational complexities associated
with innovating(Camion-Zornoza, et al., 2004; Hulsheger, et al., 2009; Hammond, et al.,
2011) This lack of actionable insight highlighted the need to factor the contingent role of
contexts and its dpotenti al curvilinear ef f
(Hulsheger, et al., 2009, p. 1141)
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2.2.2.2cé@gobontedt Perspective

I n contrastcetnarihé ¢pagepectives which are
attributes as predi-cé¢ ot sspeaotives femdnooffeamacrolavel 6 c or
insights into the role played by industrial, national and regional contexts in inducing or
sustaining innovatiofGarud, et al., 20145ince inventors within organisatiods not operate
in a vacuumsuch research focasnot so much on therganising processes while innovating
but rather on the interplay between the structural dynamics of industries and how these link to

the emergence and diffusion of innovati¢@sipta, et al., 2007)

Studiesat the national level tesdo focus on the differing abilities of various nations to
sustain innovatiorby identifying input factors such as role of government, strong venture
capital networks, skilled R&D manpower andvers of R&D productivity(Porter, 199Q)The
success of | sr ael(@rai, ehal.g2013)aadh t h e-pl adst aedciyhgnnod
responsi bl e for Japands t e ¢Kodamd, d99%)aceafine e d g e
examples of innovatiostudiesat the national level. Scholars have also explored the role of
Regional Innovation Systems (RIS) on firm innovativeness and technology path development
by examining the systemiteraction between organisations, regional institutions, universities
and R&D centres which impact the exploration and diffusion of knowledge required for

innovating(Cooke, et al., 2011)

At the industrial level, the theoretc a | explanationsenndiecdyappr
normally concentrate on the different innovation possibilities afforded by different contexts.
These possibilities, it is argued, shape the technological and entrepreneurial trajectories of
variousinnovations thex by cal | i ng | medulatingginfleesce obontext ot he i
i nnovat i atioaetdl.,i2014,tpyl698)-urther, the under theorised relationships
between envonmental contingencies, omgaation configurations and performance warrant a
better charactersst i on o f 6cont ext sé wh and lconstadinfs erc t t h
innovation (Tidd, 2001) Ring and (E0) frdneewori eexplaisingthe
development of inteorgania t i on al relationships during 1 nn
(1994) sociccognitive framework explaining how technological evolution unfolds at the

industry level serve aBustrative examples.

25



Overall, contexc ent ri ¢ approaches <chal | efingogatanh e O i
adopted -bgntoéraigcebnt s c h ol aihes nodiingar thararterl andy the i n g
contextually embedded nature of innovation proceég#esio, et al., 2014, p. 1099But such
macrolevel theories tend to over emphasise structure at the expense of agency, and
consequently, provide insufficient insight into the dynamics opteess of innovating he
macro focus limits the conception of innovation, to patentable technological inna/tiga,
et al., 2008) Therefore, it cannot provide sufficient insights into the drivers of change while
innovating or on the mechanismstican explain the evolution and growth of innovations over
time (Autio, et al., 2014; Gupta, et al., 2007)

2.2.2.3 Networks Rrspective

A

Whi | e -céeangternitc 6 -@aemt réicoobnttelxeor i es rtmacgef hi ghl
individual effort and contexts, both approaches fail to capture thdimear dynamics and
complexities of innovating which tend to spill across multiple levels of andfgsisid, et al.,

2014; Gupta, et al2007) Since organizational networks span multiple levels of analysis,
embracing a O6networks perspectivebd was Vview
innovating(Kilduff & Brass, 2010; Zaheer, et a2010; Ahuja, et al., 2012According to this
perspective, organisational networks are defined as a set of nodes representing connections and
relationships (or lack of relationships) between individuals or higher level collectives like
organisations oorganisational unitéAhuja, et al., 2012, p. 434; Phelps, et al., 2012, p. 1117)

The networks perspective could therefore investigate organisational arrangements like
partnerships, cooperative arrangemse joint ventures, strategic alliances, collaborative
arrangements, coalitions and consortia, through which organisations access the resources and
capabilities required to innovaterovan, et al.,@07, pp. 4881; Zaheer, et al., 2010; Ahuja,

et al., 2012)

There are two broad streams of research wi
wel | devel oped 6soci al capitalod research !
devel op memdréamCaepsneer et al., 2012, p. 1329; Ahuja, et al., 20%2xial
capital network research has primarily examined the influence of structural and relational
properties of networks on knowledge creataom transfer while innovating, across multiple
levels (Phelps, et al., 2012; Carpenter, et al., 20Nytworks are seen as conduits which

generate and convey social capitzt enable accesyy resources, fosterg and managing
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trust, exercimg power and contrtihg, transmiting or receivingmarket signals while
innovating(Zaheer, et al., 2010, p. 65; Ahuja, et al., 2012, p..4383earch therefore focuses

on usingnetwork constructs to serve as predictors of innovation by focussing on identifying
Athe outcomes and consequences of net wor ks
mechani sms of t he(€apemee tal 230lX p. bD3AASpeoifioadlys ibhas
investigated the effects of intérm collaboration on innovation performance, the effects of
alliance network structures on firm innovation and the impact of network invohteome
organisitional learning anshnovation, to suggest that networked firms profit from information
benefitsthataccrue in the form of access, timing and referrals, while innovéaingja, et al.,

2008; Provan, et al., 2007; Kildu§f Brass, 2010; Phelps, et al., 2012)

However, the social capital perspective on networks researchsfuffarthree limitations.
First, it assumes networks and their features as given prior to innovation. Therefore, such
researchterat o0 f o oetwerkedorgan@®t i ons® and nod$ n@éyebnet wor
et al., 2005, p. 468Pue to its static orientation, it offers few (if any) managerial insights into
the network forming processes underway while innogadfiaheer, et al., 2010; Ahuja, et al.,
2012) Second, such research has a penchant for conflating information with knowlatige
obscures the mechanisms and fAknowl edge ¢ omj
(Phelps, et al., 2012, p. 1148)rough which information is actually translated into the
knowledge required for innovating. Thirdhe majority of social capital network studies rely
on crosssectional dataSuch datas ingppropriatefor assessg several assumptions which
underwrite network studies, the most fundamental of which is that structure drives firm

behaviour or performand@aheer, et al., 2010)

These limitations leave yawning gapsoat network dynamics, origins and evolution of
various network types and their orchestration and governance mechéhinnss et al., 2012,
Phelps, et al.,, 2012; Provan, et al., 200Mis need to better derstand and explain the
organi sing dynamics of networks has |l ed to t
perspective in organisational network reseah#twork development research is concerned
with questions relating to how agents create angehsetwork structures that benefit
themselves by fArecognizing the patteros and
(Carpenter, et al.,, 2012, p. 1330; Ahuja, et al.,, 200I2hough nascenst, t he
devel opment & perspective thus far h atse hi ghl

potential pathdependent nature of network evoluti¢6chreydogg & Sydow, 2011)xo-
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evolutionary processes which lead to the establighroé industry technology standards

among competing technology netwolksn den Ende, et al., 2012hd the dilemmas which

face network orchestrators as they simultaneously attempt to establish and maintain the
legitimacy of tet net wor kés activities with a wide ai
members who will create ties (dubbed the dAbl
(Paquin & HowareGrenville, 2013)

However, this perspdege, though promising remains conceptually, theoretically,
methodologically and empirically underdevelog@tiuja, et al., 2012; Carpenter, et al., 2012)
These shortcomings have led to calls for furthering longitlidshadies within networks
research by according priority to the temporal dynamics of network evolithana, et al.,
2012)

2.2.2.4 Summary

In this section | have analysed literature which explores innovation acrosderialitgls of
analysis. In particulat, 6ve scr uti ni sed -creensterairccéhe tf &rxoimc @ han
0 n e t wperspkctivdsDespite several organising insights, these studies tend to be unreliable
predictors of innovation. This suggests thatre is a need for conceptual and theoretical
advances to be made before we can understand organising while innovating. Two conceptual
limitations of this approach are saliefhe first relates to the question of scalevhile the
second concerrassumptias linking contexts with actiofHoholm & Araujo, 2011)

First, to assume that contexts sediment in advance into multiple levels prior to innovating
asumes as Herne¢2008)r i ght |l y moiqutest i mét lof (psrd)dhise i n a
imposes restrictions on observing and understanigavgconnections, ties and associations
between heterogeneous actors are njlddbolm & Araujo, 2011) Put differently, if one were
to follow the evolving practice of innovating, rather than study evolved networks which
produced innovation, then distinct®such as micro and magro 6 ecgeenrttr i c 6 -and Oc
centrico | evélevaartre aso alnah gé i chobholmawdM@egop t s .
(2011)w r i it amythiing, becomes an empirical question on how the actors draw boundaries
and o6fr ame 60(p. 834)iSecond,dotusingiokvelg mnplies turning away from

activities which trigger the dynamics that ripple across the various levels of analysis. Therefore,
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starting from observable practices rather than from assumed contextss &erbetter

illuminate organisational dynamics

2.2.30pen Innovation

Research on innovation at and across multiple levels of analysis has highlightagiemsy
contextsand the network oéxisting industryrelationshipsallow firms to not just utilise these
networks as an external source of maimons, but also employ them to promote their own
internally and externally sourced innovatigi'anhaverbeke, 2006; Dahlander & Gann, 2010;
Chesbrough, 2006)'he Open Innovation paradigm, first proposedGhesbrough(2003)
therefore became fithe umbrella that encompas
existing activiti @sizihngn201lppn3Ppearinovationinlaiederdly at ur e
updated definition refers tiGa distributed innovation process based on purposively managed
knowledge flows across organizational boundaries, using pecuniary anpgecamary
mechanisms in | ine wit heldt(West, ebat., @@ p. Bt i onds b

The three theoretical perspectives which inform current research on Open Innovation
include the role of 061 ewnHppet ¥88svon Hippel, 200/ ov at i
the oO6profiting f r o(heece, 198@xndatte rote of bdisinessmeodets ink 6
innovation (West, et al., 2014)By combining these perspectives, thee®pnnovation
paradigm urges managers to span organisational boundaries in both the creation and
commercialization of innovationsThis shift in the dominant logic of R&D, away from
6i nternal di scoveryo6 {(Westeet al, 2014,xt 895hasabken e nga g
demonstrated by studying, among others, Proc
(Huston & Sakkab, 2006dnd open innovation initiatives at Italcementi, an Italiament

manufacture(Chiaroni, et al., 2011)

Such studies have highlighted how networks, organisational structures, evaluation processes
and knowledge management systems complement traditional R&D practices and serve as key
managerial levers for implementing open innovatiGtudies have also identified that open
innovation strategies require firms to confront a traffebetween the costs and benefits of
obtaining innovation from external sources by aligning search breadtrseamdhdepth

(Laursen & Salter, 2006)n light of these findings, the single largest body of research on open
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i nnovation has investigated t h(Eohen&lLexithalons hi p
1990)and open innovatiof\West & Bogers, 2014)

Absorptive capacity, was coined by Cohen and Levirtt290)t o e x pl| aisonetr be O:
benefits of high investments in R&D which naisf increases the likelihood of internal
innovation but also increas¢ he or gani sationds ability and
evaluate R&D developments outside its boundaries. Open Innovation research has therefore
probed the ef htermalt R&D oapabildies oni its ablity to iusk external
knowledge. Insights from this line of inquiry are summarised by the following two hypotheses:

I Firms with high absorptive capacity will be more likely to use innovations from external
sources, or
Il. Firms will be more successful in such use.
(West & Bogers, 2014, p. 821)

Though imprecise, measures like R&D intensity, total R&D expenditure or proportion of
employees with graduate education or a sciertatnicalgraduate education have been used
to quantify 0a(Wesb& PBogersy 2014)d tee pnailc cohtryjbdtion of these
insights are that they challenge and discredit misplaced assumptions about open innovation,
particularly claims made by scholars like Christeng2006) who suggest that in an open
innovation world, firms would be better off shifting their focus from developing deep
technological competencies, to instead shore up theigratiee competencies required to
integrate externally sourced innovation. Open innovation, in other words, complements

internal R&D but can never, as its proponents would like, replace or substitute it.

However, the open innovation perspective too hasraélimitations, most of which are not
uncommon to the O6dinnovation as outputd resea
guestioned the very premise of 6opennesso
innovation has always been an ogmncess since time immemorial and that the extent of
6openness6 or o6cl os ene s(Huizingn,r2ell; ®dhlardtler § Gane, r at h
2010) Second, open innovation research has front loaded research expthenieveraging
process for obtaining innovations from external sources and neglected research relating to the
integration and commercialisation of these innovat{dishtenthaler, 2011; West & Bogers,

2014) Therebre, we still know very littleabouthow open innovation captures value from

external innovation sourc€@/est & Bogers, 2014, p. 825)

Third, C h @G03) orminag bpérs innovatiormodel along with other open
innovation modelgFetterhoff & Voelkel, 2006; Wallin & von Krogh, 201@resent or

30



(mis)represent thprocess of innovatings a stylized, sequential, stage model which follows a
linear undirectional path(e.g. Bianchi, et al., 2011Yhis does not capture reverse flows,
bidirectional interactions, and other paths along which innovating unfolds and hesc®to
shed light on how and why firms implement open innovation. According to Hngd911)

ATwo open innovation processes are relevant. First
is the process of opening up innovation practices that formerly were (more) closed. The second

processreferot t he practices of open info6yation: how to d

A Wh at i s mi s s,ifismadecent eoskbobke an ntegragesl framework that helps

managers to decide when and how to deploy which mpevation practices(p. 7).

Lastly, to date, most open innovation research has tended to focus on the teeéror,
with very little attention directed toward project teatinst implement the innovation witn
organisations. As a result, we still know very little about the organisational implications of this
emerging paradigm. Prior research has suggested that being involved in open innovation can
create tensions with le¢r practices within the orgaatson (Dahlander & Gann, 2010, p. 707)
This suggests that the dlgaages managers face in organgsfor open innovation, impacts
functions of the firm beyond R&D, requiring managers to align open innovation with existing
operationdWest, et al., 2014)

To summarisethere exists a paucity of contributiotisat investigate how firms organise
themselves and modify their management practices to ease the implementation of innovation
Current limitations within open innovation research suggest the need for research to go beyond
the 66content 86 of (Bihnehi, et ple 2011 pn32;0Pettigtew,d900) pr o0 C ¢
While such studies provide insiginto the organisational modes used to implement open
innovation, they remain mute on crucial theoreticalmrda ct i cal questi ons akt

and 0 pPettigrevs $980, p. 268)f organising while innovating

2.2.4 Summary: Innovation as Output

Overall, under the rubricdd i nnov at i glhavecensideed vapaud tideoretical
explanations offered by the current literature on innovation to evaluate the extent to which it
offers guidance on organisinvghile innovatingMy r evi ew suggests that
outputdé |Iiterature has done an admirable job

31



theoretical links. However, it also demonstrates that simplistic interpresatbrthe
relationship between various variables, mechanisms and firm innovativeness continue to
remain inconclusivgAhuja, et al., 2008; Keupp, et al., 201&Yyhilst acknowledging the
complexity and uncertainty associated with th@aidyics of innovating, these studies have

failed to provide an adequate understanding of how to organise while innovating.

The inability of the O6innovation as output
dynamics is widely attributed to the thedological privilege it accords tithe ubiquitous
singlesnapshot technigogAvital, 2000, p. 666)Innovations are reduced to an instant output,
an independent variable, which absolves theorists from theorisiegtrgent and situational
features of organising while innovating, allowing them sjgeculate freely over which
dependent variables require integration with the theoretical framework to explain innovation
outcomes. Such an approach, as Pettigi®85)rightly poit s, can at btet t hr
int ri cacies of particul ar ¢ h adyngnécs of chargingd e i nn

unexplainedp. 60)

By relying largely on proxyneasures and cresse ct i on a | datsa, ouhpuodr

per spect i adoi &t arevidibgear imagé of dynamics while supressing processes
(Pettigrew, et al., 2001, p. 699)he resultingh ac ont e xcteusaslu,alapaanod ahi s
(Pettigrew, 2012, p. 130Msights argherefore devoid othe theoretical sensitivity required
to explicate the aoplex, context sensitive orgaatgonal dynamics inheremthile innovating.
Snce such an understandi rog eissoOviptealspetch e veéi m
triggeinga O process theoryd mov e (Wolfet 1994) Herk,ithe 1 nno
theoretical focus shifted froimnovation and aganisationst dnndvationin-or gani sat i on
(Downs & Mohr, 1976)

2.3 Variance versus Process Theories

The inconclusive findings fr dighlightedthe ieédn nov a't
for a more dynamic understandiof organising in general and innovating in particular. Such
a need arose with the advent of behavioural the(@gsrt & March, 1992/1963Encouraged
by theories investigat i ndCoheh,etaldOndZndstrategic of A d
change(Mintzberg, 1972; Pettigrew, 1973; Mintzberg, 1978)holars began acknowledging
the need for greater conceptual, theoretical and empirical claritheomdissoluble links
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between structures and processes. WEiBK9)in a seminal contribution reframed the debate
on dynamics fronorganisations as nouns to organising as verbs. This fodusworganising
is accomplishd, ledMohr (1982)to make a distinction betweeariance and process theories

which triggered the Oprocessd movement withi

Variance theories cast explanations in terms of causal links between ddpanden
independent variables whereas process theories explain a phenomenon by demonstrating how
a sequence of events unfolding over time produces a given outcome. Theorists committed to
the variance approach seek to provide general, comeapendenttheoretical explanations
by developingand testing reliable and valid measui@svariables Grounded in the general
linear model that underlies most common linear statistical metfimtse & Van de Ven,

2010, p. 546) vaiance theories are ill equipped to deal with {ioear dynamics. The
expl anat or y infvanancehtheory s reilply segression cefficient linking
dependenandindependent variables. This regression coefficient, assummengodel includes

all relevant variabless supposed to describe the causal influence of the input upon the output.
This however, is based on the somewhat dubious assumption that the underlying causal process
that generateoutcomes, operates continuously over tifReole, et al., 2000, p. 31¢ausal

linkage, in other words, is alwayssumed rather than demonstrated.

According toPoole, Van de Verooley and Holme&000, pp. 3135), seven assumptics
underpin variance theorie®ne, the social world is made up of fixed entities with varying
attributes Entities here are assumednaintain a unitary identity through tim€he variable
attributes of these entities which reflect significant changdkdrentity are assumed to be
fixed. Two, establishing necessary and sufficient causality provides the basis for explanation.
Since features of entities (e.g organisations) are distinct and independent of process or context,
it is possible for variance tbasts to theoretically identify necessary and sufficient conditions
which underpin causal explanatiof&eyaert, 2007)Three,thesecausal explanations utiés
efficient (Mohr, 8upsddratsalityanrexplains,

A An efficient cause is a force that is conceived
and so on) to make it what it is in terms of the outcome var{aleale, effectiveness, and so on)

or chang it from what it was. It may be thought of asapushipe c dpuddal i t yo

Four, the quality of explanationsto be judged based on generality, which is their ability
to apply uniformly across a wide range aantexts. Accuracy and simplicity of the theory

acquire secondary status in the theorising process. Five, the role of time is expunged from the
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causal logic, for the temporal sequence in which independent variables are triggered is
inconsequentialhereiSx , expl anati ons emphasise I mmedi at
in time, the variables in the model contain all the information needed to estimate their values

at t he nex (2000 @.i38)Changahereforerieexplained as either a deterministic

or a stochastic process. And finally, seven, the causal meaning of the attributes remains

invariant over time. This point follows from assumptions one, five and six.

Process theories by contrast, treatrifieire of the procesas their central analytical focus.
Questions addressed by pr tcaveasdswhyt thimgoemerges ar e
develop, grow or terminate over tim@.angley, et al., 2013, p. 1; Laley, 1999) Unlike
variance theory where variables rather than actors do the détbigptt, 1992) process
theories explain Aoutcomes as the result of
conjunctionsofeent s and c¢ ont @roteuendl., 2@00, p. B6)He iamalyticad
distinction between the variance approach and the process approdcintheassharpened by
Van de Venwhen he clarified the differences betwebe three commonly prevalent meanings

of t he t einongadgtional theos/.s 6

According to Van de Ve(l1992) the variance theoryapgpac h vi ews Opa oces s
logic that explains a causal relationshgivikeenindp e ndent and dependent
fia category of concepts or variables that refers to actions of individuals or organizdtions
contrast, within proces t heor vy, 0 @ saguercs of évents ehfitalessribes lmow i
things clangeo v e r (p.il68eNbw since the process theory approach by definition is
context specific, temporal and historically contingent, research adopting this approach has the
potenti al to i deenerfagt iama (Teeugad,hdBk)Hetlshden &6 g
Swedberg, 199&haping the organisational phenomena being investigated.

To summarise, from the above discussion it becomes cleghth@éti nnovati on as
perspedte seeks to generate a variance theory with the implicit goal of establishing the
conditions necessary and sufficient to bring about an innovation. Such theories can at best
provide causal summaries rather than explanations for the phenomena undegativesti
(Boudon, 1979, pp.5%2). Put di fferently, it fails to sp
have brought causal relationships which explain a phenomato existencgHedstom &

Swedberg, 1998, p. 7Nor does it illuminate how these relationships evolve over time. The
0Oi nnovation as outputd perspective, therefor
organising while innovating. Since my research question seekeplicate the links between
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organising and innovating as it unfolds over time, this makes the variance approach inflexible
and illsuited for the proposed research question. Process theories which accommodate

temporal dynamics into explanations mugr#iore be explored.

2.4 Innovation as Process

The O0i nnov atperspectivaexplopes theores s ® ot h t he O6vari ani
the 6dprocessd theory varieties. Within the v
and limitations ofiterature on complexity theories within innovation research. Among process
theories, it reviews the contributions and |
and o6innovation journeyso per Spgedficayiwthens f or
6i nnovation journeys®o, I explore the I|litera
Minnesota Innovation Research Program (MIRP) and the Narrative perspektbvesver,
before discussing these, it is important to briefly touch upon ma@mal change theories.

Since dynamics implies change, developing a process theory on innovation require theorists to
assume a change theory. Therefore, after providing a brief overview of the predominant
theories on change, | shall resume my inquitg iorganigng while innovatingThe structure

of this section is summarised in Figure 3 below.

Innovation as

Process

Role of Change -

[ | | 1
COInPlexity Practice Routines

) ) ) Process Journeys
Theories Perspectlve Perspectlve

Insights from

ICV

Insights from

MIRP

Narrative

Perspective

Figure 3: Structure of the literature review for the 'Innovation as Process' perspective
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2.4.1 Changeand Organisational Dynamics

Since innovating involves changey land large there is consensus that managing change
complexitiesshould be a core orgaaisonal competence while innovati(Burnes, 2005; Van
de Ven & Sun, 2011)Research on changenc#éroadly be divided into two dominant
approaches: planned and emerg@ttigrew, 1985; Mintzberg & Waters, 1985; Burgelman
& Sayles, 1986; Pettigrew, et al., 2001; Burn€=, Van de Ven & Sun, 2011garly process
models on innovation were underpinned by planned change theorieks ékev i (19373
"unfreezingmovingrefreezing" theory. Itivided theprocess of innovatingequentially mto
various distinct, identifiable, linear stagy@Rogers, 1983)Thisreduced a complex nonlinear
process with multiple feedback and feed forward loops into static sfibes.simple
prescriptive rules offered by planned cbartheories failed to sufficiently resonate with what
actually unfolds during the change proc@3sttigrew, 1985; Wolfe, 1994)

Research bWintzberg and Watergl985)observed that thactual implementation of the
change process differed substantially from how it was originally planned to unfold. Similarly,
B ur g e |(1883h)siusly of the internal corporate venturing (ICV) process uncovered, what
he cals , 0induceddé (planned) strategy and Oaut c
influence the observed outcom@®83c, p. 1350) I n | i ght of these fin
approach to change researchwasoposed to compl ement O6pl anne

Whil e the planned approach entails an Oacti
to fintervene in and control a change initiative by diagnosing and correcting difficulties that
prevent the change procdssm unfolding as the change agent thinks it sho(Nthn de Ven
& Sun, 2011, p. 58; Bartunek, et al., 20111¢ emergent approach reqs@ichange agents to
alsorefectand r evi se t hetoone ihthbettergfiess thenpracess sf change
unfolding in the organizatian(Van de Ven & Sun, 2011, p. 5%ence, this approach is also
referred to as t he the foankertaptare thedimér dymamicadf & gy . W]
change procestje latterapproachs better equipped to capture and explnonlinear change

dynamics.

Further,he O6action strategy6 expl ai nsthatallom nge b
organisations to adapt fenvironmental changes by rastturing themselves in an intentional,
rational manner (Stacey, 1995, p. 477) The O6érefl ection strategyo

either one oOr a combination of f our dasi c ¢
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and teleological(Van de Ven & Poole, 1995) Br eakdowns, refer t o
discrepancies or gaps between the change processes we observe in an organization and our
ment al model of how t he (Marhde Ven& Syny 201d,eps58) s hou
Nonlinear dynamicsare attributedto either disrupting jolts, continuously unfolding step

functions or recurring cycles of oscillationghin change theorigdeyer, et al., 2005, p. 457)

These assumptiorregardingnonlinear change dynamicsiderpinar i ous Oi nnovat
processod perspectives. F -@arwinian svolwionaretheoriasc c o r d |
(e.g. Burgelman, 1991)ncremental chage accumulates to produce jolts of variation which
ex pl ai n s-selécticmrr @ tad n toinon & or iselectionr &t ie af\Wdicko @ én a ct
1979; Weick, et al.,, 2005, p. 414Jolts also underpin explamats for the punctuated
equilibrium model(Tushman & Romanelli, 1985; Gersick, 1991; Romanelli & Tushman,

1994) which was introduced to distinguish betweewolutionary and evolutionarghange
(Abernathy & Utterback, 1982; Greenwood & Hinings, 19%&nce long periods of stability
are punctuated by jolts of changéhe innovation process theories developed from the
Minnesota InnovatioResearchiProgran (MIRP) (refer to se@n 2.4.5.2 were informed by

the punctuated equilibrium modéBGarud, et al., 2013)

By contrast, step functions and oscillations infdh@a continuous transformation model of
change(Burnes, 2005; Brown & Eisenhardt, 199Which underpins complexity theories.
Proponents of this modekject both the incrementalist and punctuated equilibrium models by
arguing that, in order to survive, organizations must develop the ability tgeia@mselves
continuously in a fundamental manriBurnes, 2005, p. 76T he source of change for them is
neither in stability or i ndqStaady,i®95 405 Phet r at
edgeofchads refers to a zone of emergent compl ex
verge of instabilityBoisot & Mckelvey, 2010, p. 422; Siggelkow, 2002; Siggelkow, 2011)

In addition to the incrementalist, punctuated equilibrium and continuous transformation
model of ¢ h a n g(Baughertyy 49929 paugherty, i2@0&; dDougherty, 2008;
Dougherty & Dunne, 20189d 6 r o (Feldmane&déntland, 2003; Parmigiani & Howard
Grenville, 2011; Friesl & Larty, 2013) heor i st s use a 6dualityd mo
(Farjoun, 2010}o explainthe dynamics of the innovating proceBsrjoun(2010) explains

0dualityd as foll ows:
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fil use it(duality) to denote the twofold character of an object of study without separation. Duality
resembles dualism in that it retai the idea of two essential elements, but it views them as
interdependent, rather than separate and opposed. Consistent with duality, | maintain that stability

and change are fundamentally interdependent both contradictory and compleangnt2038)

YetFar joundés notion of duality which has bee
theorists(Feldman & Orlikowski, 2011appears o0 be, t o paraphrase Deyv
stucklooe |l y together, so that all the dDdwéyj cul t i
1917) Simpson and Loring2016) have questionethis understanding aduality. For them
dualities are tw alternate ways of being in and knowing about thddyevays whichike oil
and water, canriobe blendedT hi s suggests that Farjounds n
logically untenable. Athese diverse perspectives on chatinggefore as we shall dover in
the sectionswhit f ol | ow, h awyoptictacchustsTsoukas & Ghia,2@D2, f.

570)of the dynamics of the change process while innovating.

Such accounts, dsoukas and Chiaghtly pointout, have fibeen useful insofar as they have
provided us with snapsks of key dimensions of orgaaisons at different points in time, along
with explanation®f the trajectorieghat organiations followe@ (p. 750) Ganing new insights
would therefore require a fresh-oenceptualisation of change. At this stage, however, any
further discussion on this issue would be ta
themes which followl shall revist these argumds in Chapter afterclosely examininghe
t heoretical and empirical contributions and
research.

2.4.2Complexity Theories and Innovating

Several organisation and innovation theorists have embraced cayplexories to
understand the fundamental logical properties that govern nonlinear prodéseges et al.,
2005; McCarthy, et al., 2006)nderstanding organisational dynamics, they argue, require
theorists to reexamine several traditional assumptions which underpin their theories. Such
assumptions eschew the messy interacting complexities that constitute organisational
behaviour by privilemng equilibrium over disequilibrium, stability over dynamics, and
incremenél change over discontinuous char(eyer, et al., 2005)Complexity theories,

therefore study how setirganising systems emerge from multiple elements which interact in
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complex waygFrenke, 2006; Lansing, 2003)t arguesthat y st e ms mhovative, ar e A
creative, and changeabl¢Stacey, 1995, p. 49@ye far from equilibrium and it is this disorder,

irregularity, and difference that allows suclst®ms to change.

Though several theories, ideas and research programs have been brought under the
6compl exity theor yo6(LonennblOd)dissipative csthuatwres théotye or y
(Prigogine, 996), and the theory of complex adaptive systems (C&auffman, 1993)are
the three most prominent theories. The fundamental difference between these three theories is
that while the first two theories operate on wholeteays and populations by seeking to
construct mathematical models of systems at the macrq @48l theories attempt to model
the same phenomena by using an agent bsisagation or a bottorup approach{Burnes,

2005, p. 79; Stacey, 1993hnovation from a complexity theory @ective is viewed either

a s campléx combinatorial optimisation problém o r conapkex irfteraction structures

between agendsproblens (Frenken, 2006. 139) This latter perspective has been extensively

used in organisati on tKhmeodelsieviatisal, 097) Siggetkkevs | a n d
2001; Siggelkow & Levinthal, 2003; Siggelkow & Rivkia006) These theories evaluate the

tradeoffs between search benefits and search costs of different search strategies deployed

while innovating.

However, such modelling approachaede variance theories. Theoretical outputs from

these modelsrepresée O st at e de s c r(Angetsonpl@98) aotrh edrb | tuheapnr i onrt
(Simon, 1962) Blueprints encapsulate the structural logic of a phenombwn capturing its

salient complexity, while réges capture sequences of specific activitiesréate know how
knowledge. Hence, complexity theories which rely on mathematical modelling are not pursued
furtherhereas t hey f ai | to suf fwioail et Idyy naaomd acwsn to ff
while innovating. (Interested readers could refer to the writings of StéR@H3; 1995)
Anderson(1999) Lansing(2003) Burnes(2005) Boisot and Mckelvey2010)for excellent

reviews on the contributions and limitations of complexity science).

Il n an attempt to put real worl d o6f §69%)sd i nt

appled the CAS perspective to understand the organisational challenges of innovating. They

=]
oD

identified e xt ensi ve use osftriumpgruowise dt h@ag e ntiombi
flexibility and change as keytosuccessThese Ahybrido organizati or

combined with extensive cregsoject communication, explain how organisations organise

(@}

while innovating. Using the 0edg(E999pfovide haos
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further justificationfo 6 s ¢ miu c t u r e ghatitob ggid arr oganizatignal structure
will create obstructions, whereas too loose a structure will create cf@o80) Unlike
ambidexterity (Tushman & O'Reilly, 1996) which highlights separation between
organisational units, serstructures, according to Eisenhardt and collea(@@%0, p. 1264)
emphasize simultaneity by emalcing both efficiency and flexibility which makes it better

suited to explain innovation.

Neverthelsesrsu,ct@s emio , which are strikingly
t e n s(Jellmek@& Schoonhoven, 199Gall shat of fully incorporating the role of the agt
or investigating how orgarational processes transform inputs into outpi@sossan &
Apaydin,2010) The actual process®tsruabhroughd Whamr hb ¢
remain unspecified. SincBrown and Eisenhardio€us on successful and less successful
innovations, which are by definition after the fact, they have little to tell about processes leading
to these outcomes. Be s i dBrosvn &Eisenbdrde, 19N p.8) t o O
their work isfipractically devoid of temporal dynama@ettigrew, 2012, p. 1322¢quired to
understand process. It fails to sufficiently acknowletiigetemporal cmplexities associated
wi t h cohneative,fdynamic, turbulent, and fuzzy aspe@#cCarthy, et al., 2006, p. 440)

of theprocess of innovating

In order to overcome some of these limitations Eisenh@@i0) and her colleagues
advocat e -f@unodnaitciroon 6 based a p-pasen aprdresses,h e r e
simplification cycling, and flexibilityy nj e ct i n dp. K65} sewe asumrechanisms for
maintaining disequilibrium and simple oregenerating rules. Davis and Eisenhai2@11)
have further extended this framework by exploring procedbes allow technology
collaborations ta@rede inno\ations. They identify three primary mechanisms that they claim
underlie successful innovation in collaborative contexts: marshalling complementary
capabilities from partners, conducting deep and broad search for innovations with a common
technological tractory, and mobilizing diverse participants from the boundpanning
network linking both organizations. Yebwthese mechanisms are generated or implemented

has proved elusiv@Davis & Eisenhardt, 2011)

In sum, complexityresearch and its extension into empirical studies of real world
organisations is instructive, insofarasi hi ghl i ghts the need to bet

between the process order and control emphasized in the linear view and the procestyinstabili
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and creativity emphasized in the recursive and chaotic vigMsCarthy, et al., 2006, p. 438)

might be reconciled. Theoretically, the challenge of explaining stability and change along with
the temporal dynamics dtipersists. According to this theory, the stable and unstable
equilibrium states result because organisations either change from time to time in predictable
ways or they change repetitively which suggests that they are either not inherently changeable
or continuously innovative. This logical contradiction is referred tb dse t onwlpgical f A
oscillatioro (Chiles, et al., 2010, p. L2Ponsequently, this calls for complexity to be absorbed
and lived with, both theoretally and empirically, rather than reduc@bisot & Mckelvey,

2010, p. 42Q)Put differently, the focus of research needs to shift firmly towards understanding
process dynamics generated by the activities and practicesgh which organizations

innovate.

2.4.3Practice Theories and Innovating

The penchant within management researchtatklet r ackabl e r at her t h
problemded to disconnect between theory and pradiféeick, 1989) This growing sense of
t heory beatrety melfrefgrentiad (Siggelkow, 2007, p. 23and out of sync with
organi sing and ledtheoristatd take pyacticgs seaoc(@pughertyy 1992;
Whittington, 1996; Feldman & Orlikowski, 20115ince innovating allows stagnant businesses
to renew themselves, studyimghat these organisations do to innovate ddv innovating
happensave become pressing issuesarating both theoretical andagtitioner interestA
practice theory perspective which relates specific instances of situated action to the social world
in which this action occurs, therefore, offers an attractive lens to investigate innoWation
allows r e s e a engdgewitls thetcore Idgic of how practices are produced, reinforced,
and changed, and with what intended and unintended consequ@reldsnan & Orlikowski,
2011, p. 1241)It affords the means to irgete innovation practices with both praxis and
practitioners.Practice according to these scholais what the practitioners know about
innovation and maxis is what they actually d&eidl & Whittington, 2014; Whittigton, 2006)

A vast majority of scholars, operating within the practice perspective build upon either
Gi dd@ws)@structur at i on 6(1990het ohreyo royr (BHErewnta8bii et wbssd
Orlikowski, 2007; Jarzabkowski, 2003; Feldman & Orlikowski, 2011; Seidl & Whittington,
2014) In addition to these theories, there are other practice perspectives (e.g S20a&Ki
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2006)see Chapter 4, also s€eeidl & Whittington, 2014for details)thathave found their

way into organisational research. Practice theory has been deployed to investigale severa
organisational phenomena such as the role of technology in organisational stri{Birieg,

1986) sociematerial practice@rlikowski, 1992; Orlikowski, 2007 femporality(Orlikowski

& Yates, 2002; Kaplan & Orlikowski, 20133trategy(Whittington, 1996; Whittington, 2003;
Whittington, 2006; Jarzabkowski, 2003putines(Feldman & Pentland, 2003; Becker, 2004;
Friesl & Larty, 2013) organisational learnin@herardi, 2006)co-ordination(Jarzabkowski,

et al., 2012pand innovatior{Dougherty, 2008; Dougherty & Dunne, 2011)

Feldman and Orlikowsk{2011) have distilled three key features of mainstream practice
theorywhi ch constitute the Owhistitdh,e dilwhvad oamd aw
lens, focuses on the everyday activity of orgiaugi, both in its routine and improvised forms.

Second, dualisms are rejected in favour of dualities as a way of theorizing. This addresses
guestions about how practices arequced and sustained. And finally, the third principle is
firelationality ofmu t u a | const i tphehomena a@lways lexst ire reldtitnego eéch
other, produced through a process of mutual constitit{pp. 12401242) Innovation
researchers have used this lens to investigate and id#wifyapabilities and infrastructure

used by firms to continuously innovate.

The practice perspective has recognised that sustained product innovation requires
practtioners to both differentiate as well as integrate their prac{i@esgherty, 2001)Yet,
the processes of differentiation and integration remain both unknown and unexplored. The
limitation has been attributed to the absence wiified practice theory that bridges the social
constrairtsocial action dividgDougherty, 2008) This division between social constraints
created by O0structured and soci al athinttieon gen
social sciences. It is a manifestation of the aesitvacture duality adopted by theori§itiing,
2004; Hellstrom, 2004; Dougherty, 2008; Feldman & Orlikowski, 2011)

According to this viev, innovating is explained either by adopting a deterministic position
focussing on social structures within various organisational or institutional contexts which
collectively shape social action, or by adopting a voluntaristic position focussing oryagenc
where innovators because of their creative risk taking abilities, generate dotbdsrupt
existing structures by bringing novelty into beifigung, 2004; Hellstrom, 2004 hus the
capacity (or lack of it) to dor constrain action while innovating is attributed to the presence

(or absence) of either structure or agency. However, since social constraints (structure) and
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social actions (agency) have a fundamentally recursive ndisweial action produces and
reproduces constraints, while constraints enable action, so the two are mutually corgstitutive
(Dougherty, 2008, p. 417/hence, theoasthatemphasisenly social constraint conly social

action are at best partial or vee still, flawed. Adoptg a Ostructurati ono
proponentsof practice theoryargue, allow innovation to be r&onceptualised as a
structurat on pr oc es s hthegdmlensignhof actioy (a Gooceph of disbrder and
change) 66t he @wemkenason of struct alduag, 7064, conc e
p. 1483)

Structure and agency, therefore gi@ved as dualitfFarjoun, 2010)ather than dualism
wherethepacti ce of i n nagency and subjectivity o then anes harid and
structure and objectivity on the otbgFeldman & Orlikowski, 2011, p. 1245)Vorkingfrom
this theoretical backdrop, Doughe(8008)identifies fluidity, integrity, and energy as the three
properties for designing organisations seeking to sustain produgtitiom Fluidity refers to
t h engoing, dynamic adaptations in product teams, among businesses, andmdthicross
technologies and other capabilities and suggests both the loose coupling of structures but also
6directed fbowsl of e g cthetsgndetof pellmg tRngstogether within
and across levels of innovative work, becatseflects the idea of integration as a mset
and as an outcorma€éDougherty, 2008, pp. 41819) Energy, according to her, represents the
motivating spirit and enthusiasm which allows teams to persist when fattedhstacles or

failure.

Now, i rrespective of wlandeptshar practina peespective f Do u
provides very little insight intéhe organisg challenges established firreacountemvhile
innovaing. For instance, is fluidity inherent Wit organisations or should it be generated? If
it requires generating, then how can this b
0integrityd? These ar e stlmnmemedately cometo mihde me nt &
D o u g h eprincipled sfferlittle insight into the frequentmanagerl challengeof either
integratng or differentiatingnnovation from their current work. Hence Dougherty and Dunne
(2011)call forfurth er r e s e ar ¢ h howhtafosteihe neeessary cglakdoratmins i
(p. 1214)required for sustaining innovating?

To summarisegdespite advocating duality, current innovation theorists who embrace the

Opracticed per spect iduatismalikesoeia constrantsdrseissogiali ppi n ¢
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actionand deterministic versu®luntaristic perspectives. Asaresuite st i | | dondét wu
how stability and change are managed while innovatikigo, studies combining social

practices with the pr@ssual sensitivity to change over time, have received very little attention,
despitetheir signifi c an't pot ent i auhderstamding anvhawlycaeisno and )
continuity combinein innovation emergence(Vaara & Whittigton, 2012, p. 320)

Innovatiors within organistions are complex processes which combine several activities of
differentially positioned managers. This is why organisational processes which emerge from
these practices must be taken seriou8yrgelman, 1996) Consequently, the practice
perspective rai ses Whatmxactly aren the egeuyday processes of | i k e
compl ex new product devel op mdéDoughety & Ddnnehow c a

2011, p. 1218)which continue to remain unanswered.

2.4.4Routines and Innovating

Organisational routines cer t ai n s c htleelcraciabnexasrbgtween structore m i
and action required to transform our understanding of organisatis objects to organising
as processs (Pentland & Rueter, 1994, p. 484)nderstanding organisational dynamics,
according to them, requires & @ p e r i nqui ry rdcurring actioropatterose r t ai n
(Cohen, 2007, p. 773%ad to organizational stability or chan@&ldman & Pentland, 2003;
Becker, 2008; Parmigiani & Howai@renville, 2011; Friesl & Larty, 2013While routines
were initially definedaafi f i x ed r es p on s gMatclo& Sineof, 195& pl 142;t | mu |
Cyert & March, 1992/19633nd viewed as sources of organisationaliktgbthey are now
d e f i n eepetitiges recégizable patters of interdependent actions, involving multiple
actor® (Feldman & Pentland, 2003, p. H)d are seen as sources of kiéthility and change
in organisitions(Feldman & Pentland, 2003; Becker, 2008; Friesl & Larty, 2013; Winter, 2013;
Parmigiani & HowareGrenville, 2011) Since innovating requires both stability and change,

routines are viewed as crucfal organisingvhile innovating.

The literature on routines is divided into two parallel perspectives: the capabilities
perspective and the practice perspectRarmigiani & HowardGrenville, 2011; Pentland, et
al., 2012) The capabilities perspective has drigins in behavioural theory where rousne
wer e first cmemorgopan argahizatogCyert& Mardh, 1992/1963, p. 10Q1)
Nelson and Winte(1982)extendedheseinsightsfrom behavioural theory into evolutionary

ecnmomi cs by def iegularramd predicialileibehaviour patternd of fir(ps14)
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and then likeningoutinesto genetic material. For them, routines act likelogical genes in

that fithey are heritable and selectable by the environment and thus provide the basis for
evolutionary change of organizati@ar(®armigiani & HowardGrenville, 2011, p. 416)ust as
genetic recombinain or genetic mutation explains novelty in biology, similarly the
combinatorics of routines and the unreliability of routine imitation are sources for innovation
(Becker, et al., 2006)

Therefore according to Nelson and Wimtgi1982)neoc Schumpeterian theory, innovations
result fromfinew combinations of existing routire. 130) However, aBecker, Khudsen
and March(2006) perceptively point t hi s t h e or the ehdmgehoas géneratienx p | a i
of distincti v(peRB6L) Thegwrikel r outi neso

fl{A] éeoSchumpeterian theory of the firm requires a theory of change®utines that
accommodates three rather different kinds of changes: (i) incremental changes in existing routines
on the basis of experience; (ii) intBm and intrafirm diffusion of routines; and (iii) endogenous
generation of new, distinctively novelutine® (Becker, et al., 2006, pp. 3&H1)

While the first two kinds of change are accounted for by the capabilities perspective, the
third kind of change remains elusive. Besides, change according to this peespecti
exogenous to the routine, acting from the outside, thereby neglecting the potential change that
is endogenous to the routine due to the agency of its particiffaittnan & Pentland, 2003;

Feldman, 2000)For trese reasons, the capabilities perspectivestreatinesasfi bl ack box 0
(Pentland & Feldman, 2005, p. 794; Parmigiani & Howarénville, 2011)and is therefore

unable to sufficiently account for routine dymas. This theoretical limitation led to the
emergence of the practice perspec{iRarmigiani & HowardGrenville, 2011 )which focuses

on the internal dynamics of how routines are enacted on -@odi#gy basis and with what
congguences. Sincelyi nt erest | ies in prying open the 0
innovatingls et aside the former perspective which
latter perspective in greater depth.

Organisational routines, fnoa practice perspective have been conceptualised as embodying
a duality of structure and agen@eldman & Pentland, 2003, p. 9By arguing that stability
has been the defining characteristic of routines, Feld2@00)highlighted the potential for
endogenous change by applying the practice theory lens to analyse routtné®uaing
organigtion. Inspired by these findings, Feldman and Peni{a@@3) propose that routines

are made up of two Opartsod: the ostensive pa
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knowledge of routines (structure) and the performative part which reveals the actual

performance of routines byspecific people, at specifiinies, in specific placésagency).

ot )

According to Feldman and Pentlande tbstensive and perfoemt i ve O6partsé of
firecursively interlinked in practiceandfimutually constituté each othe(p. 95)

Whi |l e the ostensive aspect, O6representso6 t he
routine etc), the concrete carrying out of a particular routine withorgamistion is specified
by the performative aspect. Further, the two parts of théemust remain distinct since the
ostensive part, because of contextual details that remain open, can never fully account for the
specific performances of the routing=eldman & Pentland, 2003; Becker, 2004) A Mut u a |
constitutiono, a s-Grenzilte@2D1d)iex pil aand Howmafl des t
(e.g, routines, institutions, and other social orders) are the product of human action, yet human

actionis constrainedandenabley t hese v éprd2l)structureso

While this disped t he not i on gnfple, monolithic obgests(Pendlanch& A
Feldman, 2005, p. 794 raises important questisn about t he &édcontentd of
indeed are patterns made up of ostensive anc
and Feldmar§2011, p. 5780 forcefully argue, then what makes up thesé&spaour broad
conceptual categories are prevalent in literature. Routines aqBelelser & Zirpoli, 2008)
behaviour(Pentland & Rueter, 1994; Pentland, 19@B$position(Hodgson, 2008and action
(Pentland, et al., 2012Yhis lack of consensus and confusion stems from the two layered
conception (duality) of routines where the observable performative part is separated from the
underlying ostensive pathat cannot be observe@Pentland, et al., 2010 Thi s s e e ms
suggest o, as S(kodg)csoornr eacntdl ylaghppagedbwardsutiie sort iof
dualistic thirking that would admit both terms, ostensive and performative, as qualifiers of the

same underlying concept, namely routineso.

| f routines are treated solely as Obehavi
manifestations undermines the characterst ir out i nenesso that enabl
essentially Athe samed patterns of action i
routine about a task with such variability. On the other hand, if routines are treated solely as
6di spros6,tithen we stil/l have to explain how
without generating any observable performance. We are therefore confronted with what Cohen

(2007)calls thefiparadox of the (n)everhangingworldo (p. 781)
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fiFor an established routine, the natural fluctuation of its surrounding environment guarantees that

each performance is different, and yetemninbeing a ro
the action, sufficient to allow us to say the pattern is recurring, even though there is substantial

variety to the action, variety sufficient to allow us to rule out any two occasions being exactly alike

(p. 782)

Acknowledging the difficulties inherent within these various categories, recent research has
urged scholars to focus @eomplsican orgamtonaldask st ep s
(Pentland, et al., 2012Action, they argue allows for a more complete yet partial reconciliation
by combining 6rul eséo and Obehaviour 6 withi
constituting the routine. More complete, because both rules and behaviour are accommodated
in action Yet partial because, rules or standard operating procedures, as Pentland and Feldman
(2005)h av e ar g u e dre atifastetlahneay be mistdken for the ostensive aspect of a
routine. It would be more appropriatedescribe standard operating procedures as indicators
of the ostensive aspect or, from another perspective, as efforts to codify the ostensive aspect
(p. 797) Overall, weknow h at t he 0 o0st emessinot¥ebweptihkndawverf a r o
little about its content, or aboi$ performativedynamicsHere too, the persistence and change

of routines in practicare inadequately explained.

Overall, there are four major shortcomings within the current routite¥ature which
makes it unsuitable for theorising organising while innovating. First, routines conceptualised
as a duality obstensiveandp e r f o r ma toffexs eompeflirag mrgusnénts for routines as
a source of endogenous change but it has fadleoffer an equivalent explanation for the
endogenous stability of routine$his is because the notion of duality does not altbes
ostensive and per f or todehboltedon fomasting, sepresentationah e r ¢
notions of practicéSimpson & Lorino, 2016)T he very no(Rerup®& Fetdman6opar t s
2011, p. 578) as the theoretical physicist David Bolii®80)e x p| ai ns, eachpatrl i es t
is formed independently of the others, and interacts with the other parts only thoougkind
of external contact (p. 182 my emphasisl is thereforddifficult to undestand how routines

canat the smetime be both stable and changing.

Second, since routines are assurneethbe embodiments of knowledge, theyveamainly
been theorisd & primary mechanisms for orgaai®nal learning while innovatingNelson &
Winter, 1982; Rerup & Feldman, 2011; Bresman, 2013; Winter, 2013; Zollo & Winter,.2002)
Therefore,thereplc at i on of r dhe treator af andtleef routine that ia simildir

to the original routine in sidgficantr e s p €eutarsski & Jensen, 2004, p. 349)urrently
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theorised as a process of knowl edge transf e
whereroutinesarev i ewe d as 0 c o riFdiasli&tLaty 2043, p. 108Hencs, itha g

actual replication processes of routines while innovating remains both under theorised and
underexploredD'Adderio, 2014; Bresman, 2013)

Third, the neglect othe role of individual agency in the process of replication means that
we still do not understand how routine dynamics leading to adaptation and deviation from rules
and templates lead to-avdination and stabilitfWinter, 2013) Recent research, has attempted
to unravel this o6replication dilemmad by hig
stability and changé'Adderio, 2014)However, such research remains rare, highlighting the
need to shift the focus from truce and stability to conflict and instability during routine
replication. Also, research on routinesisa far focussed on specific tasks (e.gi¢encing
routines, hiring routines, virtual packaging routines etc) withendifganisational phenomena
rather than the organisational phenomenon itself. Routines, therefore help illasttate

tasks within innovatingather tharthe process of innovating

Fourth, there is little research in the extant literature on the teingpmamics of routine
generation and replication. Apart from gene
specific actions performed by specific individuals at specific times, and as they are performed
over time, these actions make ostensive patiéRerup & Feldman, 2011, p. 57%e role of
time has neither been factored into the conceptualisation of routines nor been explicitly

examined within empirical research on routine dynamics.

To conclude, although thesearch on routines provisiseveral insights into organisational
stability, change, knowledge transfer and organisational learning, it suffers from several
empirical and theoretical constraints. Despite differences in the specific explanations and
mechanims of fered by the O6capabilitiesé and the
emphasi ses the role of endogenous change o
associated with stabil it y20G&n tad probabty tmiade Gt , acc
tempting to frame the discussion in terms of variatiespiteroutines, and has hampered
ressac h on t he v ar(p. aa3,iemphasie ih origiraljitherefore &ils to address
fihow certain, more distinctv el vy new acti on e mdgQbgtfeld 2002, @. hi n o
1571) Consequently, routines research does not adequately theorise the organising challenges

confronting innovators.
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2.4.5Process and Innovation Jourmeys

Organisation scholars, have long understood the benefitaaking a phenomenocover
time, by studyingtheunfdli ng event s cWwhoaste | hya p poebnsse rivni nrge sip
(Mintzberg, 1972; Pettigrew, 1973; Burgelman & Sayles, 1986; Van de Ven, et al., 1999;
Garud, et al., 2013Change, within these studies, is allowed to reveal itself in a manner which
is substantial, temporal, contextual or all of the ab@®edtigrew, 1985)T he O6i nnovati o
journeyo perspective effects a reconceptual
choiced with ©(@mioia 2009 This fenre df procgss desearcmsiito
devel op explanatory t heor(Tseukas,aldd8py oGagteringer at i v
organi sat i on alflightoéatligrew, 2Q12, p. i130%y @ver pfolonged periods

of time.

Within management research however, the study of organising processes while innovating
began gaining popu(l983aj1083b; EO83tprecess Beory greritemnal n 6 s
corpaate venturing (ICV). The Minnesota Innovation Research Program (MIRP) setup in 1983
by Van de Ver{1999)and his colleagues added further impetus to this movement and research
oninnovating r om t he O n ar by&Garudars bis cplleagGarid, ¢t al.y2611;

Garud, et al., 2013; Garud, et al., 20a#gmpsto extend this research movement. These three
streams are elaborated upon in the-settions which follow ah this section concludes by
outlining a summary of i nsights and | imitat

literature.

2.4.5.1Insights from Internal Corporate Venturing

Bur gel(1083a;4983b; 1983 r ocess model of o6internal c
marks an early attempt to integrate theories from organisation, innovation and strategy research
into a unified theoretical framework. Prior to this studyatively little was known about the
process through which large, complex firms engage in entrepreneurial inndBatrgelman,
1983c) By illuminating the strategic processes through which R&D activities within
organisations are transfoed into innovations, Burgelman shifted the theoretical debate from

strategic planning to strategy implementation.
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Successful implementation requires practitioners to identify and match, what he calls
Ol nduceadd ommdnod sd st r atee giisct rluech auwiad Br awmidt hd st
within which these processes unfo{Burgelman, 1983a)Induced strategy is planned,
del i berate and aims to exploit and extend in
strategy. Autonomous strategy on the other hand, is emergent and exploits initiatives that
develop through exploration outside of the scope of current strdiggelman, 2002;
Mintzberg & Waters, 1985)t emerges from nt er nal | 'y gener ated var.i
(Weick, 1979)these strategie§l983a) Induced strategy is controlled by management and
enables planning and structuring while autonomousesfyawhich by definition is beyond

managerial control, provides the variatimrdiversity required for innovation

Bot h 6i nducedé and 6aut onomous®o strategi e
Burgel mands subsequent mceasdnatdirectly relafethahereharar e s
through the structural or strategic contexts
di fferent processesd depends on the O6stratedg
through which the two sitegies are reconcildBurgelman, 1983c, p. 135Zowever, what
these mechanisms are dmuvdo they unfold within organisations remains unspecified. What
is specified, however, are the stages and activitidgswithe ICVprocesgBurgelman, 1983b)

The ICV process was divided into four stagesamely thefconceptual, preenture,
entrepreneurial, and organizatiom@Burgelman, 1983b, p. 228fage. Also identified are
activities like gatekeeping, idea generating, and bootlegging which play an important role in
the ICV process.

Overall, this process model indicatedat the entrepreneurial activities of individuals
involved in the ICV process ar@m@howthese activities link to the various stages witlne t
process. I t haw froes atdhe nidvel fofi thes corgoration influence the
entrepreneurial activities of these individual@Burgelman, 1983b, p. 224)Yet, what
Bur gel marmeveass thdstructuye of the ICV process and not the process.ifgiefely
identifying two distinct, selective proces.
determinationd and Ostranctgilbe coagexdedeasr
mechani sms. By Burgel mandéds own admissi on, t
denote the various administrative mechanig@grgelman, 1983a, pp. 6%). While this
approach gemates key insights on the interlocking activities and stages of the process, the
6generatived mechani sms which regul ate the i

remain packed into what Burgel man 6calSltg ad stgri
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context and structural context, ither words, is the black bathat hides organising while

innovating.

In order to better understand how the strategic context determination process is managed
andtoexpl i cate the 6g9ge mgaman(lo9Ol aldpts the me®@awinias m, Bu
6evoluti onar y (Vamode ven & Paole, 1295} prgveles a richly detailed
picture d how innovation within Intel can be understood asrdra-organizational process of
variation, selection, and retention-&R). According to Burgelmarf1991) organisations

represent an ecology of strategic initiatives where:

fivariation in strategic initiatives comes aboutpart, as the result of individual strategists seeking
expression of their special skills and career advancement through the pursuit of different types of
strategic initiatives. Selection works through administrative and cultural mechanisms regulating the
alocation of attention and resources to different areas of strategic initiative. Retention takes the
form of organizationalevel learning and distinctive competence, embodied in various-ways
organizational goal definition, domain delineation, and shai@asvof organizational character

(p. 240)

The managerial implication of this finding is that firms must strike a balance between
variationreduagng and variatioAncreasing mechanisms as the former leads tansgional
i nerti a whaexpaerds thenfiem'sld@amaih &nd rerfews the organization's distinctive
competence base, countering inertia and serving some of the functions of a reor@ntation
(Burgelman, 1991, p. 257However, the means to effectivgernal selection, as Burgelman
(1991)writes, idepend on top management's capacities to adjust the structural and strategic
contexts in the organization. Discovering the determinantscbfcapacities and how the latter
relate to rates of adjustment and strategic renewal remains an important agenda for further

research (p. 258)

With this conclusion, Burgelman adds nuance to the dilemma betstesrgic choice
attributed to agency and environmental determinism attributed to structure-3i Model
demonstrates how variation at the individual level interacts with structural contexts to produce
patterns in organisational adaptation. This thealtows for apartial integration of the
ecological and strategic perspectives. The theanyagrativebecause it helps reconcile choice
upon which &éstrategy®é hinges with determini:
Yet partial because theole of strategic and structural contexts, continue to remain unopened

black boxes.
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To understand why this might be the-case,
Darwinian argument. While on the one hand, he attributes variation to autonomaegpystrat
involving individual action, he quickly switches hisit of analysist ostrategic initiatives
rather than individuaés(Burgelman, 1991, p. 240)his move, allows him to switch his
analytical focus from the individal level to the organisational level. So while variation
operates at the individual level, selection and retention operate at the organisational level.
Therefore, while choices are made at the individual level, their outcomes are determined at the
organigational level where the role of the individual is underplayed. It is this logical sleight of
handthata | | ows Bur gel man to portray o6éinternal s e
intraor gani sati onal ecol ogi cal erhaé selecyion wokkd d i t i o0
retroductively offering no guidance to managers about the form that their current strategies
might take in the future. It is for these reasons that Van dgM&?)rightly classifies the V
S-R modelunder explanatory rather than predictive process the@rids81)

Since VariationSelectionrRetention link particular historical circumstances to particular
conseqguences, it can at best ansmigy, in the gien circumstanceshings turned out the way
they did(Ingold, 1986) Strategic initiatives, on the other hand invahet justan interpretation
of the pastbut alsoprophesy for the future. But when it comes to the futuregBul man 6 s
6i nternal selectiond6 just | i keissilentsThebvBR1 ogi c a
model of change and adaptation, therefore, offersfidtigard guidancéo managers who want
to know how they must organise while innovating. $hs because variation, selection and
retention occuwithin the evolutionary process bdbes noexplain it. If progress, indeed has
taken place, then itsauseor explanatiormust befound within the circumstancesd not, as

Burgelman does, in the-8-R mechanisnfingold, 1986, p. 17)

Further, t h imedel assumés wa ttightoassaciatjon lfetween stability (change)
manifested as mechanisms and stability (change) manifested as out¢Bangsin, 2010, p.
204) This focus orendsrather than on thmeansfails to explain how organisational stability
is maintained even as innovation triggers change. Unravelling this puzzle syskesatic
research on the int@rganizationalprocesses leading to innovation an important research

agenda(Burgelman, 1994; Burgelman, 201Burgelmanalso contributes towards a better

1 Referred to by Barnett & Burgelmgdh996)as O ext er (pa7) sel ecti ono
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understanding of temporal complexities by challenging the punctuated dquilibrodel of
change(Gersick, 1991; Romanelli & Tushman, 199Hljs dudy demonstratebow strategic

change that looks ‘punctuated’ at the corporate level of analysis might indeed have resulted
from more gradual changeking place at lower levels with the organiation (Barnett &

Burgelman, 1996, p. 16; Burgelman, 199B)is finding raises questions about the traditional

di chotomy between Osyncbssnibtévekempooal iatny o
6di achronico temporality whi c h or aithih the e s t h

organisation over time.

Overall, Burgel mandés ecol ogi cal strategy fi
several integsting orgaisational phenomenaanging fromintra-organisational processes
associated with strategic business éRiirgelman, 1994)aligningstrategy and actionsing
0str at e g(@Bugelman,c200@)baadh ci ng organi sati onal ofit
when confronted witmonlinear strategic dynami¢Burgelman & Grove, 2007and last but
not the | east, his Ot heory o {Burgebnbrh20t1fAll used t
of these studies have contributed towards a richer understanding of organisational dynamics.
Yet , as the above discussion notes, Bur gel me
antinomieslike stability andchange, synchronic and diachronic temporal complexities and
individual choice and contextual determinism into a unifying framewddasequently, s
Burgelman(1996)hi ms el f not es, h i swindaws inte ke $lackbode | s pr

(p. 206)of organising while innovating without prying it open.

2.4.5.2 Insights from MIRP

TheMinnesota Innovation Research Program (MIRP) was initiated and led by Andrew Van
de Ven(1999)and his colleagues in collaboration with 3M Corporation. It is arguably the most
significant body of process research scholarship in the area of innovation management and set
out an ambitious three pronged research agendait/satght to understand the development
of innovations over time. Second, it sought to identify characteristics which lead to innovation
success or failure. Third, it attemgtéo develop a process theoryinhovation. Innovation
management was reconcegitsed as a process of change management unfolding over time,
from conception to implementatiqivan de Ven & Angle, 1989; Van de Ven, et al., 1999;
Poole, et al., 2000; Poole & Van de Ven, 20Mgnd e Veno6s s ubheweweyent f
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switched from innovation to change and process research in gévienatle Ven & Poole,
1995; 2005; Sminia, 2009)

By tracking ideas, outcomes, people, transactionsantéxtgVan de Ven, et al., 1999, p.
6) over time, a key finding from this study was that fmecess of innovatingnay be
understood in terms of a ndinear dynamic model with partially stable outcomes which then
dissolve into spin off ideas and projects. The people developing the innovation assumed a
variety of rolesover time, moving to and from fluidly forming teams. These findings were
significant for it offered empirical evidence confirming that far from its conorat linear,
static representation, innovating is actually a highly complexiinear dynamic proces$he
research also made significant contributions to the literature on satjanal learningGarud
& Van De Ven,1992; Van De Ven & Polley, 1992)eadershigVan De Ven & Grazman,
1997) interorganisational relationshipRing & Van De Ven, 1994jand technological
evolution(Garud& Rappa, 1994)while innovating.

On organisationathange, Van de Ven and Podi®95)develop a typology consisting of
four i deal type change moodels®. wiihely thedy nee
differencein form, quality, or state over time in an organizational en{Ndan de Ven & Poole,
1995, p. 512; Vande Ven & Sun, 2011) The f our 6change motorsod t
evolutionary, lifecycle, teleolgical and dialectic motors, correspond to the various attributes
of change captured within their definition. To elaborate, within the evolutionary motor, an
organisation is assumed to be stable until its equilibrium is unsettled by some external cause
that triggers the variatiorselectionretention mechanism. This in turn allows the organisation

to settle into a new equilibrium.

In the life cycle model of change, the identity of the entity is assumed to be stable as it passes
through various fixed and degd stages of development adhering to an internal logic which
governs its progression. Similarly, stability within the teleological model depends on a
common goal and all the change here is directed towards meeting this identifiable end state.
Finally, the dialectic model, assumes internal tension or contradiction between two
unreconciled positions (thesmtithesis). Change, here deals with the process of reconciliation
(synthesis]Van de Ven & Sun, 2011; Sm& 2009; Meyer, et al., 2005)

These broad mettheories of change serve as a useful starting point to explore various
organisational processddowever, as Van de Ven and S(#011) caution, the interacting

complexitesb et ween the various Omotorsodé of change
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across which they operate, havedate received very little theoretical or empirical attention.
Pettigrew (2012) however, attributes this paucitf empirical researclusing the change
motors to their inability to sort out the practical problem of competing explanations. As he puts
it t h e garely suppgorted she sSubstantive problem of identifying the generative
mechanisms that cause evetdshappen, or the particular circumstances or contingencies
behind these causal mechanisifs 1321)

On temporal dynamics, the MIRP studies were informed byptmetuated equilibrium
model of changéTushman & Romanelli, 1985nd viewed the emergence of novelty as
disruptive and discontinuo&arud, et al., 2013, p. 778)heir notion of temporal dynamics
was anchored in chronological time alonigieh their event sequences were referenced. Hence,
they focussed on identifyirtpe tempral stages or cycles of orgaai®nal changéHargrave
& Van de Ven, 2006)This focus on temporal stages or cycles did not allow tteedelve
deeper into the temporal dynamics of innovating since the stages and cycles represent the
structure of the dynamic rather than the dynamic itself. Therefore, although they discovered
that most innovation processds not unfold in orderly stepshe fact that the process was
neither random nor ordered was a source of great puzzle to them. The intertwined challenges
of explaining stability and change, temporal complexity of convergence and divergent cycles
and the tension between determinism andoghis succinctly summarised when Garud, Van
de Ven and'uertschet (2013)write:

fiRather, innovation processes are characterized by repeated cycles of divergent and convergent

phases. Divergence is driven by the expenditfiresources (people, time, ideas, and money) above

and beyond the systemds normal sustenance. Converg
as institutional rules and organizational mandates) and endogenous constraints (such as resource

limitations and the discovery of possibilities that focus atteri(py. 777778).

Additionally, the MIRP studies also made significant methodological contributions to
process resear¢Burgelman, 2011; Pettigrew, 2012; Poole & Van de Ven, 2010; Czarniawska,
2007; Langley, 1999; Pentland, 198@)d enhanced the visibility of process scholarship within
the field of management resealitiangley, et al., 2013)vet, it is ironical, as Sminig2009)
rightly pointsout, t hat Van de Vends subsequent met hood
veered at | east i n pgRooldy&Van DaVern $999%Waade Ven&c e t h
Poole, 2005; Poole & Van de Ven, 201This is primarily because Van de Ven (with Poole)

2Both Garud and Vande Venweremiemr s of t he ori gi nal MI RP team where
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views variance theory and process theory as complements along an explanabouyconn
fact, after making clear distinctions betwee

boundaries when they write,

fiHowever, the other two definitions also have their own parts to play in process research. To
understand their combitian, it is useful to map the three definitions into each other. The third

definition of process can be mapped into the second (which regards process as a category of
concepts and variables referring to individual or organisational actions) by definiaglearthat

describe attributes of the event sequence. On the second view of process, cyclicity would be a

variable describing the process occurring between inputs and outputs. The third definition can also

be mapped into the first one (which views pro@esa logic explaining causal relationships between

independent and dependent variables) by distilling the general narrative from the event sequence to
create a fistoryo that accounts for the i mpact of

depenent variables (Poole, et al., 2000, pp. 2Z8).

Hence, it is evident that they view process research as a data gathering exercise, the first
step in the quest towards a robust variance theory, rather than a thexyplaoation in its own
right. The implications of this understandin
where the metgheoretical assumptions underpinning these studies will be looked into with

greater scrutiny.

At the start of MIRP, Vane Ven(1986)h ad war ned o f oldighestiond anger
remai ni ng un an sprematuedlandanment ob ifleastbécausefeven if problems
are not being solved, the appearance of progress requires moving on txtthatole of
problem® (p. 593) Now of the three goals, the MIRP with its methodological clarity and
empirical rigour has successfully achieved
j our neyd akbyacmamctenstids And phiasges. The second goal was partially met for
t his study hiegdyluse oflpartal explanatiari@etégrewi, 2012, p. 1321)
prevalent in so many innovation theories, prevents éveldpment of a richer understanding
of the complexities of organising while innovating. Most MIRP studies begin girtject
level of analysis, and they work outward from there to the industry [Enetefore, the role of
intra organisational processesand team dynamics, crucial while innovating, are
underemphasise(Edmondson, 2000)All of these, along with the theoretical challenges
described earlier led to the abandonment of the third goal, which was to develop a general

process theory of innovation
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To summarisethe MIRP research exercise established the promise and legitimacy of
process studies within organisation theory in general and innovation research in particular. Its
contributions and insights have been valuaidefar as by treating innovation as a process and
revealing the theoretical pluralism of the phenomena, it has, to some extent, served to integrate
insights from several rapidly compartmentalising branches of organisational theaeytoT
Van de rigfinalprénsonitmon, the old questions remain unanswered and a process theory

on organising while innovating still awaits development.

2.4.5.3The Narrative Perspective

Whil e Van de Ven embarked on developgng 06v:
methodologies which can deduce hypothesised process patterns; Ragh(Gaandds VVan
De Ven, 1992; Van de Ven, et al., 1999; Garud, et al., 20i18)olleague and collaborator
from MIRP, began veering tawds a more descriptive style of theorising by embedding
analytical constructs within narratives. Realising the benefits of the richer understanding which
can be obtained by studying how technologists, innovators and engineers within organisations
shapete soci al and technical dimension of innov
perspective to study how to organise while innovafdarud, et al., 2014; Garud & Giuliani,
2013)

Use of the narrative metholbgy for process research has several advo¢Restland,
1999; Czarniawska, 199@nd it was originally inspired by theoretical developments within
the sociology of technology. The sociology of technology is a biielticomprising of three
dominant approaches, social construction of technology (SCRBIijKer, et al., 2012/1987)
Large Scale Technological Systems (LTiBughes, 2004)and Actor Network TheoryANT)
(Latour, 1987; Latour, 2005)While there are commonalities and differences between these
three approaches, right now, it iI's sufficie
upon ANT (Garud, et al., 2014)

fiNarratived, here, refergito a set of events and the contextual details surrounding their
occurrence (Bartel & Garud, 2009, p. 108Jhe central theoretical issue which the narrative
perpective seeks to il lumomnait eatiisontdh eore noerrgea
innovating (Bartel & Garud, 2009; Garud, et al.,, 20148cholars sympathetic to this

perspective realise that negotiating the innovajaurney requires mechanisms which bring
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together facets of eordination. This ceordination can be achieved either through
organisational design or by enabling procedbasfacilitate productive social interactions
(Bartel & Garud, 2009)Like ANT from which this perspective derives inspiration, agency is
conceptualisedas an emergent property of relational processes involving ongoing associations
between humans and artifaz{&arud & Giulani, 2013, p. 158)

More recently, Garud, et §014)have urged scholars to develop constitutive theories of
innovation using the narrative perspective by considering three intertwined facets which they

call relational temporal and performative respectively. According to them,

fiThe relational facet refers to the constitution of agency through existing and anticipated
relationships across social and material elements. The temporal facet refers to the various accounts
of the past, present and future that are offered as innovation unfolds. The performative facet
highlights how narratives serve as triggers for action towards goals that are forever adhgnging
1181)

Garud, Geman and Kumaraswan(011)have applied this lens to develop a typology of
complexities which require management while innovating. By theoretically reconstructing the
process of innovatinfpr two new product innovations 3M, the authors identify four distinct
types of complexities which they call relational, manifest, regulative and temporal
complexities, respectively. According to them, exploring and elaborating the mechanisms
(which they do not identify or specify) thrgln which these complexity arrangements are
intertwined, provide the clues for sustaining innovations within large corporation like 3M. The
approach has also been used to identify, compare and contrast several distinct and valuable
innovation concepts. Thes i ncl ude, among others, ade con
0transformati ond c o s(Gaudi& NMunio, 2008t highlightihgghow nn o v a
design while innovating is both a medium and outcome of a@Banud, et al., 2008)

However, two keenly debated concepts which divide scholarly opinion are the distinction
bet ween Obricol aged v e(Gaudé&Kanbe, 20@3nd dmwhetheg h 6 i n
innovation journeys ar delpetntd&imeyiyd & Sydavi 20d,d a s
Vergne & Durand, 2010 r 6 p at HGawd, et alt 20DQjrazesses. first explore the
Obr emkghth& versus Obricol ageb debat e. Just
i nnovations di scussed wearlier, the O&ébreaktt
innovation journey also harbour implicit assumptions about persistence vs change nayd age

VS structure.
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Garud anKarnoe(2003)chronicle the technology paths pursued by US and Danish firms
within the wind energy industry. They find that despite considerable deployment of technical
and financial resourced)aactors in the US were unable to create a viable technological path
Their Danish counterparts on the other hand, became world leaders in wind energy by
following an incremental approactieployng modest resources to progressively build up a
viable windturbinetechnology pathGarud andKarnoe(2003)present a compelling argument
explaining the differing fortunes for the Danish and US wind energy firms by likening the first

strategy to bricolage and the second to breaktyin innovation. They write,

fiBricolage was characterized by-sbaping of the emerging technological path as actors in
Denmark sought modest yet steady gains. In contrast, actors in the US pursued a path that we label
as breakthrough. We use the terradkthrough to evoke an image of actors attempting to generate
dramatic outcomes. Rather than adaptiveness, an unyielding vision-foogaipe Danish initiative

characterized the involvement of actors in thed(fp. 278279).

By doing so, the authors-mgject the significant role played by agency which until then was
mostly under theorised within mainstream innovation research. The ldsgdhey draw
however, is thata hightech breakthrough approach riskier compared to the bricolage
approach because the former stifles the learning processes leading to adaptkstitmenatter
pr es er vemsrgertt Iprepertiés which lead to the mutualsitaping of emerging
technological patltg§ Garud & Karnoe, 2003, p. 2960)his conclusion is puzzling because even
though the research is a study of processes, the analysis and conclusion are framed based on
i nnovation outcomes. Whil e the réportrayadkashr oug
mutually antithetical, couldnodét they al so b
not lead to breakthrough or vice versa?

The inability of their study to answer this question suggests what historians call, the
60r et r o sallmeydntreasor@ng. This referstotken dency wi t hi toviewhi s c a
earlier events as though they were controlled by their subsequent outcomes, when at the time
of their occurrence any number of outcomes might have been equally poohadpbéd, 1986,
p. 15; Mandelbaum, 1971, pp. }335) Put differently, the retrospective fallacy while
study ng pr oces s e shecause thingsehappetiesl in a tentantwayfithey could not
have happeed in any other way. A priori, the set of possible sequencesdioét occur
included both the sequence tha occur and its opposibgingold, 1986, p. 13&mphasis in

origina). The dénarratived perspecti ve ctaon Oornelayl 6r etdi
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investigation of the phenomen#&/i t h t hose bri ef remar ks, | et

dependencyd versus Opath creationd debate.

The corollary to the distinction between 06D
whether the jourays | eading to these outcomes are 6
creationd6? According to the 06p@38#strdceunatom de nc e
theory, technological paths are constituted by structurdtjmmogesses wherein structure is
both medium and outcome of practic€sydow, et al., 2009; Vergne & Durand, 2010;
Schreydgg & Sydow, 2011) | nnovating, accor di nigacomplet he 06p
oaner godi c;thats processdursable to shake free of their histoffpavid, 2001, p.

19; Hung, 2004)Implied here is a duality of persistence and change as well as structure and
agency. Thededpadh pe e @ et adl. (2@10) rigatly point out,
underemphasi ses the free wil Iiby edfreinforcingo r s w h
mechanisms into paths whose evolution is determined by contingencies (etants}. Once

locked in, actors cannot break out unless exogenous shocks (ecis0)

By criticising this conceptualisation of
out sider,Gauwalagti 6t hofpy s col |l eagues propose th
which they root wit (Garod, e &., 2010,rmps761§ansistesst withont o |
ANT whi c h ademcgas being distributed and emergenbtigh the interactions of
actors and artefacts that constitnte t wor ks, t he ¢ p aintrbdueshuemant i on 6
agency into evolutionarsnodels of economics and orgaatisns(Koput, 2003) It highlights
how innovatorsactively shape new markdiy introducing new producemndservices ta@reate
opportunities where none may have previously existédd6 Connor & Ri ce, 2013
et al., 2010)

Actors, according tdhis p e r s p evehd becoene enfangled in these action nets can
modulate their spheres of interactions with other actors and artefacts, knowing that they can
only attempt to influence (but not determine) the processes that a(@adud, et al., 2010, p.

7700 As such, Opath dependencyd studies are r
Opath <creationd per spe-ooking/ @proach tofstudyinpemhth as 0
dependencies that might lay to rest some efrikd herrings that have arisen in the path

dependenc(Koput D3 tp.eld5) | n s um, the O6édpath <creat
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individual free will andst r uct ur al na ed mlantngnacts, oyt asfimutually

constitutive elements(Garud, et al., 2010, p. 77@jthin theprocess of innovating

Yet, real time studiegsingthe narrative perspective @been scarce. A major limitation
of the narrative perspective isthatwhile pai nts a very r ipcobesso k now
of innovating It has very little O0know howdlyknowl e
retrospective reconstruction of innovation journeys. Therefore, it does not sufficiently explicate
the dynamics of the processes as they unfold and are experienced in redldimeesult the
specific means through which innovation narratives maintain the coherence and flexibility that
are required while innovating remain understud{Bartel & Garud, 2009)In order to
understanarganising while innovating dynamically, researchers must gathemdaal time
by f ol | ewntsingplicatingsactdrs, artefacts, and institutions ovelt{arud, et al.,
2013, p. 803)

Stated differently,te need ofthehours t o pry opdronxakdt cantce pd ks
relational, temporal and performative facets which constitute inrmwvetinamics. In fact,
notions | i ke 0 p eatd discounsd withvactiviy i6n wwh ichih etqo s ay
i's to do (Gawdnettalh 2004g m 118B)ight be the root cause of the analytical
problem.In fact, Burgelman(1994; 1996)while researching innovation strategy at Intel was

forewarned against using such tactics by 1Int

fiDon't ask managers, What is your strategy? Look at what theyBdchuse people will
pr et e n(guoted.in.Burgelman, 1994, p. 43; 1996, p. 199)

To conclude, as this short overview reveals, existing theories from the narrative perspective
fall short of explaining temporary, emergent collaboratitimst shape organising while
innovating. he plethaa of social dynamics involved with implementindpe complex
innovation process continue to remain under examined. What the narrative perspective does,
however, is that it calls into question some of the received wisdom and orthodox positions
which are nowentrenched in organisational and innovation theory. In sum, it is a refreshing
oconstitut (Caread et alp ROLHdffering significantly from the atomising
approach on which much of the mainstream innovation relsés based. Yet, as the debates
suggest, further conceptual and empirical integration is required to iron out some of the

identified inconsistencies within the narrative perspective.
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2.45.4 Summary

Within this subsection on innovation journeyk,hawe explorel three distinct genres of
pioneering process scholarship. First, I e
studying the ICV process within various organisations. Then, | presented the MIRP led by Van
de Ven which, as | have argued, led teesal significant insights and paved the way for process
scholarship into mainstream innovation reseakFehally, | presentedhe contributiongrom
Garud sarrative perspectivecommon to these three genres is the fact thaetiesearchers
have explidly focussed on innovation as journeys. Among the three, Burgeb®&1; 1994;

1996) and Garud(2011) have specifically focussed on iribaganisational process wéi

i nnovating. Van de Veno0s empi rargamssationaltevek i s |
of analysis. Studying innovation and change over time is a common thread which runs through

all of these works. Yet, as the limitations of each of theseegesreal, significant gaps in our

understanding of organising while innovating still remain.

2.4.6Summary: Innovation as Process

| began this section with the aim to develop a clearer understanding of the various
6i nnovation as ptrhicesebgaprerirsaticomnalksr aasear ch
processoO perspective is either implicitly or
of change which it invokes, it became absolutely necessary to begin the discussion with an
overview of thevarious change theories which inform organisational dynamics. Broadly
speaking, I have i dentified the notion of g
the continuous transformation model which underpins complexity theory, the punctuated
equilibrium model which has enjoyed hegemony within a significant number of process
studi es, and finally, the O6dualitydé model o f

and routines perspectives within édinnovation

Next, | presentg the contributions and limitations of complexity theories on innovation.
Here, | dedicated some space to review and critique the oeuvre of Eisdisedhardt &
Brown, 1999; Eisenhardt, et al., 201hose contributions still remain influential among
several scholars of change, innovation and organisational dynamics. Next, | turned to review
the Opracticed perspective from organisatio

particular. Here, special attention is paid to review and critique thalmations of Dougherty
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(1992; 2008; Dougherty & Dunne, 201Whose extensive research on practice has attempted

to integrate practice theory with the literature on innovation. This was followeigiyghting

the promises and gaps within O60routinesdé |it
conceptualised as a duality of structure and aggReydman & Pentland, 2003)The

06ostensived andndépeohobembaweegrbtdestdpartsd of

particular scrutiny. This distinction, the review found, contained assumptions which make it

difficult to do sufficient justice towards the dynamics of innovating.

Finally, I turredt o t hnee yGsjéo uprer specti ve which present

and with greater empirical clarity by tracking the unfolding of events over prolonged periods

of ti me. Her e | di scussed the contributions

MIRP studies and finally the Narrative perspective offered by Garud. While, | believe that the

0) our ney s(Gaaug, et ah,2@1Ahés come the closest thus far when it comes to
developing process theories which combine elementsrgdnising and innovating in an
embedded manner, several conceptual and empirical gaps, as the review suggests, remain.
These require investigation and integration if we are to further our understanding of organising
while innovating. In the next sectiohsynthesise the persistent challentieg have emerged
from this I|literature review, both from the

perspective intdour specific theoretical puzzles.

2.5 Theoretical Puzzles

This reviewhas highlightedseveral antinomies like structure and agency, stability and
change, cross sectional analysis and longitudinal analysis, synchrony and diachrony,
exploration and exploitation, 6ostensi vebd
breakthrough and bricolagand finally path dependence and path creation. In this section, |
synthesise the theoretical insights and current debates, identified here, into four specific
puzzles. These puzzles capture four ongoing dilemmas with which social science in general
and hnovation research in particular has long grappaarifying these four puzzles, | argue,
is vital for theoretical progress which can greatly enhance our understanding and appreciation

of the complexprocess of innovating
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The fundamental differencebee en t he &éi nnovation as out put
perspectives is the varying degrees to which each of these perspegtremtlyincorporates
the role of c¢change and time into theories.
perspectire, as this review reveals, is that whilst it has enjoyed considerable success identifying
owhat 6 changes (or t he o(20b2hcalle i)t itbhasobken ledsa n g e,
successful at specifyifgpwt hi s té6& omhaemges as i nnovating unf
the other hand, have had considerable succes

satisfactorily specify how organisimgas actually accomplishedhile innovating.

Since change hasbyahdar ge been vi ewed as O6episodico,
dynamics" (Greenwood & Hinings, 1996, p. 1044f organising used to overcome the
implementation problems while innovating remain underexpl¢fsdukas & Chia, 2002)

Therefore, we still know little about how organisations simultaneously manage to remain stable

yet change while innovating. To recalkganistionalchange is defined asfdifference in

form, quality, or stat@ver time in an organizational entit)an de Ven & Poole, 1995, p.

512) Now as Opracticed and O6routinesd6 theori:
Opartso6 (Edidman&wtikowsle, 2011)would like to have us believe, it is not
possible or | ogical for an O6entityd or Oépar
gual ity or state. Because the very notion of
attributes Hence as long as form, quality or stagéesists there can be no difference and hence

no change. Thereforeur first puzzle, the relationship between persistence and change.

A second pressing antinomy bet weemr odc ensnsodv a
perspectives is the role of ti me. Speci fice
snapshot 6 dat a eectiohabsureeys ortlohgituminadpanelsunaeys 6n which
case you have Oo6multiple pnapdhod séventhe fladn
field studies(Avital, 2000; Poole, et al., 2000; Pettigrew, 199MNis reveals three plausible
explanations about the tr eat men trspeatie, eitherme . Wi
ftime is perceived as an atomic element or as a "Hlagk that does not require further
inquiryd  otime i$i perceived as an environmental factor that has merely a secondary
importance or effect on social actfAvital, 2000, p. 670)As f or t he O0i nnovat.i
perspective, time is the reference along which events are pegged. This varying treatment of
time sets up our next puzzle, the antinomy between synchrony and diachrony. ARG

explains,
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fiWwhereas a diachronic analysis refers to the study of dynamic processes and social change over a
period of time, a synchronic analysis pertains to the study of social stability and takes a "timeless

snapshot" ofaciety as it exists at one point in time without any reference to its higorg70)

The debat embidexteripd@Reilly & Tushman, 2008Wwhich favours the
synchronous pusuit of exploration and exploitatilandéo punct uat e dRomapelli | i br i
& Tushman, 1994which favours the diachronic pursuit of exploration and exploitation in
ordert o count er §Gupta, atiale 2006cpp. 68IA)dsratclasaic manifestation
of the synchromgdiachrony antinomyClarifying this dilemma will equirea deeper analysis
into thesynchronydiachrony relationship.

A third concern is the role played by messity and chance. Is tipeocess of innovating
process of &édi scoverybo (Garud, et &., 2014; Venkataranoan, €ts s 0 f
al., 2013; Alvarez & Barney, 2007Jhese twin perspectives bud o n  t-cheen téraigceén ta n
6condemnxttri cé6 approaches by extending these p
The fundamental distinction between the two perspectives involves the conceptualisation of
agency: Should agency be located in c#pe individuals, or should innovators be
conceptualised as part of a larger process where agency is distributed and ern(Gegadt&

Giuliani, 2013, p.157) According to the O0di sciestatianpf6 per s
which lies in theindividualopportunity nexus theoryShane & Venkataraman, 2000;
Venkataraman, et al.,, 2013)hnovations are conceptualised as-@xesting opportunities

within contexts, waiting to beiscovered by alert and agile individuals who have the right skills

to capitalise on such opportunities.

Innovationopportunitiesin other words, arexegenoudo the innovating process apde
exists within markets or industries, which innovatdhendiscoverby chance. The focus,
thereforeisom ndi vi dual and organisational(Cdenpabi i
& Levinthal, 1990; Zahra & George, 200@)n d 6 k n o wl e dHpmaddnr&@utter; i n g 6
1997) Organisations exploit their positions within an industry network to innovate by
recombining knowledge originating from two different organisations to increase their
innovation chance#n contrast, opportunity creation thegAlvarez & Barney, 2007; Alvarez,
etal,2013) such as the O(@arud&Karaog, @3lipcasses pagliert i v e

stresses 0ne c etbafnndvatodscrdateg nesoppgruiratiest witlthg outcomes,
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in part shaped by the contexts in which they are embe@iedimventingthis dilemma will
require clarifying the necessighance relationshiphat underpins studies from both

perspectives.

Finally, t he pdathidempmadbetwé e mnkquikep grdater cr e a
clarification 6 ®#t h dependenced expl aibpdevelopging eonceptsat i on
| i k«ructuial inertia, imprinting, institutionalization, commitment or trajectories
(Schreybgg & Sydow, 2011, p. 328s Schreyogg and Sydoi®011)e x p | persistenceiis
treated either as a starting point or process outcome, but the logic of the very process producing
organkational persience remais underexplored, by and large(p. 322) 6 #t h cr eati o
explainsorganigtional change and novelty but the procesisasunderpin stability allowing
individual agency to flourish, remain unddéeoised and underexplored. Thus we are
confronted with a conceptual impasse that pits structural determinism, social structure and
6ostensive partdéd against the individual wil!l
distributed agencyCircumventng this dilemma will require clarifying the determinisifnee
will relationshipthatunderpins current studies.

In sum, advancing our understanding of the dynamics of the commae&ss of innovating
hinges on the extent to which we can satisfact@nhprace a perspective thatows us to
circumvent thesdour theoretical dilemmas which are now entrenched within innovation
literature. These are the relationships between persistence and change, synchrony an
diachrony, necessity and chanand determiism and free will. These persistent dilemmas
have hemmed in the explanatory potentiahobvationtheories Moreover, these antinomies
are vigorously contested liynovationtheorists from all camps. The taskadérifying these
antinomiesand why they ave arisen within current theori@sgll require an explicit meta
theoretical analysis examining the very conceptualisation of organisations within management

research.

2.6 Conclusion

This chapter discusses and evaluates the contributions from the gtovdpngf research
on organising and innovating. The objective of this chapter is to synthesize the state of

knowledge and highlight some persisting theoretical puzzles in current resgjaecifically,
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we see that current theories are hemmed in by thewrétical commitments and fail to
sufficiently explain the dynamics of innovating. While both the structuralist and process
approaches have their strengths, neither of them appear well suagejuate to explore the
guestion A Ho wewhidee si nonnoev actrignagn?io Why mi ght t hi

Might this be a result of the conceptual fog clouding our understanding about what exactly
is it that we mean by ientypcodsesmbracirgradheaiist han g e
approach whi cgha nfiozcautsieosn ad n béeacromi ngdé as oppos
where organising is reonceptualized as d@emergent property of chamyérsoukas & Chia,
2002, p. 57Q)avoid these difficulti€aUnderstanding why thegrizdes have arisemequires
a thoroughevaluaton of the metatheoretical assumptiorthat underpin current theorising

Doing so mightalsoopen up aesearch trajectonyhere suckantinomiesan be avoided

When Erving Goffman, was criticised for being tpesific and too ready to wrap a concept
around every situation he analysed, hislont y et e | o qitighetter pereapsto n s e W
have) different coats to clothe the children well than a single, splendid tent, in which they all
shiven (Goffman, 1961, p. xiv)Organisation theorists researching innovation have often been
guilty of building the splendid tents in which theory suffers. The need of the hour is more coats

and fewer tents.

Overall, this literature revie suggests that a deeper inquiry into reasons for the current
deficiencies in our understanding requires a detour into philosophy.tBepemaryconcern
of philosophy isthe rigorous establishment, regulation and improvement of the methods of
knowledgeproduction in all fields of intellectual endeavour, including management research;
it becomes necessary to undertake such an inquiry. To paraphrase the mathematician turned
phil osopher Al fr @5, plryconbernVifinndvatidn eesearohsis not to
degenerate into a medley of ad hoc hypotheses, it must become philosophical and must enter
upon a thorough criticism of its own foundatio@fiaptefThree which follows, aims precisely

to undertake such aitcism.
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3 Threading Along New Lines

A mandés reach should exceed his grasp,
Or whatbés a meta for?
Gregory Batesoh(1988)

AThus | ife, in the process ontology, is not

thatisnotpreor dai ned but incipient, forever on the

Tim Ingold (2000)in The Perception Of the Environmépt 113)

3.0Introduction

| concluded the previss chapter by speculatinghethert he swi tch from 6or
beingdé to 6or gawil al@awneaanardumvene theo dilemmasdhat were
articulated througlhe four theoretical puzzléeatemerged from the review? In other words,
would treating change not as a property of organisations but rather, organisations as the
emergent properties of chan@ksoukas & Chia, 2011; Tsoukas & Chia, 2002; Chia, 1997)
allow me to avoid the antinomiesticulatedthrough thefour puzzle® Could such a switch
alsoopen up new and exciting trajectories for innovation research? The task of exauufing
fundament al asswngtionswHich appear so ofivious that people do not know that
they are assumindiém because no other way of putting things has ever occurred to them
(Whitehead, 1925, p. 48)equires a foray into metaphysics.eEl aregquestiors that | shall

explore in this chapter.

Metaphysics, or concern with theature of reality and by implication knowing, is the
starting point for such a reassessment. Reality is a much contested word within the social
sciences. Derived from thatinwordresa s i n r eaealitydsthat which resisfs trials
of strengtto (Latour, 1987, p. 93Reality, put differently, is that which resists the strength of
our thought trials. Speculation on the nature of reality has arguably been the oldest and yet to

3 Bateson, letter to John Brockmanplay onBrowningd poem
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be settled metaphysical debate. Is dbtoreality a permanent and unchanging thing or is it a
continuous, fluxing and transforming process? These two competing notions of reality have
gained momentum within the realm of management resé@istiukas& Chia, 2002; Van de

Ven & Poole, 2005; Langley, et al.,, 2013)Vhilst the former view is grounded in
O0substantiali stdéd metaphysics, the | atter vie
of thisontologcal debate can be ascribed to the disfection confronting scholars of various
persuasions who seek to understand and theorise the impact of time, movement, sequence and
flux, t h eesdapable realityof the phenomena under investigatikangley & Tsoukas,

2010, p. 10) Metaphysics allows us to make transparent the scholarly procédatesedes

theories according to their ideas and their affinities with philosophical systems. Hence, a
thorough tudy of the metaphysical underpimgs is required to keeprganistional research

alive and vital.

This chapter is organised as follows. First, | explore the substantialist and the process
metaphysical traditions, each of which profoundly influences our notion of reality. Following
this, | introduce and contrasth e O0bei ngdé and Obecomingd ontol
assumptions. For this, | have relied extensively on the writings of William Ja9@%/2011)
Henri Bergson(1998/191; 1912/1999) Alfred North Whitehead1925; 1929/1978and
Nicholas Resche(1996) The writings of these scholars provigeofound insightsthat
highlights the limitations o$ubstantialisbntology

The next section highlights the implications of these insights for organising and change.
Having established the potential of the O6bec
British social anthropologist, Tim Ingo(d986; 2000; 2007; 2011; 2013bhose writings, as
| shall argue, provide eritical springboardo further probe the dynamics of organising and
innovating. | conclude by wsiting the four theoretical puzzles | raised in the previous chapter.

Using Ingoldian insights] deconstruct current process theorg®d trace the dilemmas

articulated througlthese puzzles 0 a &é s u b st a Bihce thdse dildménasacantob | o gy
ber esol ved within the 0s ubngddeambedomihgipardpéctive nt ol
which avoids these dilemmas is proposech i s al t e r n a*tdnoeguali§giandsc e s s u

then be taken up to investigate organising while innovating.

“9Processual d here refers to a combination of proces:
from 0pr oc eihif) byare agea substantialist in ontology and process in epistemology.
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3.1 Metaphysics: Substance or Process?

Organisational theorists for some time now have debated the theoretical implications of two
competing worldviews: the substantialist and the process worldyiesesikas & Chia, 2011;
Van de \én & Poole, 2005)in the substantialist worldviewshose origins arattributed to the
writings of preSocr at i ¢ Greek phil osopher Parmeni des
building blocks of the universe. Here, primacy is accorded to substapcemcess. Since
substance is all there is, process and change are considered epiphenomenal. Change and process
are, as Reschét99%)put s it, Asimply a matter of how t
s ub st &na) Panienidian substantialist thinking is firmly entrenched within Western
t hought and its popularity is widely attribtl
as being made up of a multitude of diserebjee t s a n deach \ith its gven,intedrity and
essential propertiégingold, 2000, p. 96; Whitehead, 1925)

Process metaphysics, by contrast, conceptualises the universe as being fundamentally
constitutel of processes, rather than substancéstorh i. Hhege,pcesses hapemacyover
substances dhings.Since sibgance is subordinate to processngs are simplyegarded as
temporarily stabilised instances of unfolding proces@esscher, 1996)Although the
processual worldview in Western philosophy is associated with the writingsratlius, it
has been the dominant tradition within Eastern, mainly Indian and Chinese philosophy
(Whitehead, 1929/1978, p. 7)There is no denying the reality of substances among process
philosophers. However, substances here are reconceptualised as manifolds of process. A stone,
for example, is nothing but an instant within the process of erosion. Prauéssophers,
therefore nare perfectly prepared to acknow
terms of processuallResthet 199jpt52)e s and stabiliti

In substantialistnetaphysicsthe world § imagined as being made up of discrete, individual
entities and events, each of which is linked through an external corattether of spatial
contiguity or temporal succession that leaves its basic nature intélctgold, 2011, p. 236)
Procesanetaphysicsby contrast, conceptualises the world as a sea of fluxing processes where
change r ef er-atreplacementof ofedaedtgedesimte by another but rather a
melting and fusing of boundaryless procedsesa di ng i n t(Reschen 299G m 5t her 0
James, 1909/2011)he distinctive feature of a processual worldview, as Reqd9€6)

forcefully ar gues, nplace cognitidn of matunapprogesstadtiee activcemmo

70



initiator of what exists in nature but an insistence on seeing process as constituting an essential

aspect of everything that exista commitment to the fundamentally processual nature of the

realo(p.8my emphasis). The worl d, in other words
movement 0 where al/l At hi ngso ar(Bohm d99&h e unde
XXIX).

The contrasting metaphysical distinctioten be illustrated through the following three
examples. First, let us take the example ofwind. i s customary for us to
but in truth the winds its blowing(Ingold, 2011, p. 17)For how else codlwe know of the
Owinddé other than by experiencing its bl owin
rest which, at a given point in time, begins to move and blow. Yet, we speak as if there exists
a wind which did not blow. Second, considegethst at ement , o661t i s raini
an Oentityd, ihg(Ghia, 1996, p.d5®Bunigrealitywe canret separate the
rain from its falling In fact, in several oriental languages, esgcfrom India and China, the
equi valent expression takes the f witsfling.Rai n i
As a third and final example, consider the perpetual flowing of the water which we observe

while walking along a river bankn order to conceptually grasp the phenoameand to

communicate it to others, we do not think an
we say, ALook how f dHids, 1978, @p. LHL M)k Eachiofsthedel o wi n
examples contrasts substantiatistaphysicsvith processnetaphysics I n t he f or mer ,

are accorded primacy by reducing processes to a series of static conditions whereas in the latter,
0t h iaretheirprocesses.

3.2From Being to a Becoming Ontology

The difference between the Osubstantiali st
beingdé against t he (Chia h99% p. @kpy Tahfe bdeocna noil noggdy. ¢
originakes from a substantialist worldview that accords theoretical priority to stability,
permanence and order. Herepyeament change and transformati@are absorbed into its
immutabilty and rendered in static terms as forms of mere appearance, necessasjtiortra
from one relatively stable state to another.
rooted in a processual worldview. By privileging movement, change, emergence and

transformation, it treats stability, order and organisation it encauageexceptional states. In
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d oi n g deesnobssuime cértaindyrather to the best of its ability, pursues uncertainty,
cautiously untangling an otherwise tangled wor{tlernes, 2008, p. xviii)lt encourages

thinking in terms ofheterogeneous becomingf transformation within themmanent
continutyof | i fe. Consequently, the 6dbeing ontol

movement and action are bestowed primacy in

These pofound differences have implications for the social science we develop. The
i mplications are not b e c abutsraher byf readoh ef thé ont o |
temperament thagives these ontologies their theoretieabressioni One si de o0, 0 Db s
Whitehead1929/1978) fimakes process ultimate;(p.7)he oth
Since things or entities are accorded pri ma
these things or entities, given as oO0factsbéo,
focusing on what somethingor is notin contrast with what goes on, these theorists feel as if
they have fulfilled their intellectual dufyames, 1909/2011, p. 17) So how ar e t he:
established? Jam€k909/2011kxplains,

filntellectualism in the vicious sense began when Socrates and Plato taught that what a thing really
is, is tdd (to) us by itsdefinition Ever since Socrates we have been taught that reality consists of
essences, not of appearances, and that the essences of things are known whenever we know their
definitions. So first we identify the thing with a concept andhtive identify the concept with a
definition, and only then, inasmuch as the thiswyhatever the definition expresses, are we sure of

apprehending the real essencé df or t he f (p!78 emphagistintorigmdd)out it o

OEssemefeer® to the Oqualities6 oronweraeperti e
attempting to anal yse. Therefore, wh at a ot
comprehending its Oeessosemfce®dhi Thiedeanessarc
definitons The definition, now becomes a ¢6factdo f

doing so camature berevealedfor detached human reasng as a domain of things in
themselvegingold, 2000, p. 108)So far, so good. Howevelameg1909/2011)writes:

AConcept s, first empl oyed to make things intellig
unintelligible. Thus it comesthatwhenrnc e you have conceived things as
proceed to deny the possibility of any connexion whatever among them, because the notion of
connexion is not contained i n Thehdefinitbe é6fiAnsi t i on of i
changeless, so the definition of B. The one definition cannot change in to the other, so the notion

that the concrete thing A should change into another concrete thing B is made out to be contrary to

reason (pp. 7374).
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Instability and movement are thereby rendered in stable and immobile terms respectively.
Such difficulties and illusions, i nheer ent [
accept as final, a definition that essentially provisional. Essencestlohgs, constituting a
definition are in fact, the many (Bergsforgbl e v
1998/1911, p. 302) It i's to this temperament within
possibility of chang by reifying it into static terms, that both the mathematsctamed
philosophes Bergson (1912/1999; 1998/1911and Whitehead(1925; 1929/1978)take

exception.

Both Bergson and Whitehead recognise that theorising involves abstraction and view the
intolerant use of abstractions @& major vice of the intelleqWhitehead, 1925, p. 18)
Mistaking what is originally a conceptual &fagtion, for an actual vital agent, is what
Whitehead(1925)c a | | sThetFhllacy @f Misplaced Concreteneéqp. 58) Likewise,
Bergson(1912/1999)ecognises h ahinkin@d usually consists in passing from concepts to
things, and not from things to concep(p. 38) Knowing a reality, as |
taking 6readymade c otmandet@mistiiem together pntilra practcal t h e
equi valent of t (p.e88)Havaveri atcgnceptsis asymbadiad repeskritation
of the thing and not the thing itself. Mistaking it for the thing itgethe fallacy of misplaced
concreteness It 1is for this r easoreprtelsatn dftadbldysoen sdp e

and not reality itself.

As Bergson(1912/1999p oi nt s out el sewher eufingéthimgedy very
operations practiced on symbolic elements alone implies such an absurdity that it would never
occur to anyone if they recollected that they were not dealing with fragments of the thing, but
onl vy, as it wer e, wi (p.h33) fThe angpaverished understandings s y |
obtained through this genre of reasoning, which proceedsduging the world toherealm
of manpulable objects and variables, is well summed up in the following analteygdfby
Bergson(1912/1999)

fwere all the photographs of a town, taken from all possible points of view, to go on indefinitely

completing one another, they would never be equivalent to the solid town in which we watk about
(p. 22)

The axioms of thébeing ontologg , have been wel (1993 p.®3@ar i sed
The salient points from his summary are the followiRgst, reality is congatualised as

di scret e, conceptually i sol atabl e 6t hi ngso
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perception. Secongyimacy is bestowed upant hi n g s 6 , poocesse§ arensedoridarye s 0
Thushereit i s possi bl e t o swudathechahdelinm pekicddwhich ¢ h a
can then be converted into blocks. Third, the notion of,ism®echanicaind so is reversible

Progress, therefore is inferred from states, where time is broken down into discrete instants.

Four, rest, stability andgeilibrium aret he pr es u p p o s Mademantotcurs a | st
only when things ap e r(po@ID}sHftt tcldaregelndovement and
adaptation argiewed asdoings of an external, exogenous for€he widely assumed notions
of O6causationé and its attendant efdengts ar
ontologydocommits itself to the subjegiredicate forms of thought where thegupposition is
t hat f direanembalimentfdiie most ultimate characterizationafacto (Whitehead,
1929/1978, p. 7)This means thalinguistic terms and categories can adequately represent
reality, an ontological commit ment oggodtbbaarnmedwkp

positivism.

Il n contrast to t heonaeftsearenaty disoontinumus amdyfidtidewh er e
O6becoming ont ol oegsyedice of diféto @ n ib ecerdintosdty efhariing
characted (James, 1902011, p. 84)In this dynamic conceptualisation of the real, as James
(1909/2011)wrote,

fiwhat really exists is not things made but things in the making. Once made, they are dead, and an
infinite number of alternative caeptual decompositions can be used in defining them. But put
yourselfin the makingoy a stroke of intuitive sympathy with the thing and, the whole range of
possible decompositions coming at once into your possession, you are no longer troubled with the

guestion which of them is the more absolutely &r(@ 87 emphasis in original)

Il n t he & bec onadltpig cootinully In thg grdcess bécoming It simply
cannot be understoods Chia(1997)in his perceptve cr i ti que tocherrect |
composed of discrete, static, and isolatable entities with distinctive properties that can be
straightforwardly represented by linguistic terms and systealigticlassified and compared
in an objective manné(p.693) Thus t he &édbecoming ontologyd a.
process, change and novelty over substance, products, persistence and cqRtscltger,
1996, p. 31)In order to make transparent the radically different theoretical priorities of the

Obecoming ontol ogy6é6, (1997 npp. 69%a7gsaccimct sexmgya nd o n

First, privileging activity and movement requsrthat we eschew thinking in terms of

6di screte individualitiesd in favour of pro
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contrasting mode of thought can be found in the following examfitged by James
(1909/2011)

fWwhen a chemist tells us that two atoms of hydrogen and one of oxygen combine themselves of

their own accord into the new compound substance
mechanical vew of nature) that this is only an elliptical statement for a more complex fact. That

fact is that when H2 and O, instead of keeping far apart, get into closer quarters, say into the position

H-O-H, they affect surrounding bodies differently: they now, @t skin, dissolve sugar, put out

fire, et c; which they didnot in their for mer pos
peculiarly. But if the skin, sugar and fire were absent, no witness would speak of water at all. He

would still talk of the Hand O distributively, merely noting that they acted now in the new position

H-O-Ho (p. 63)

Here, the O0discrete individualitiesd of hyc
0rel atednesgs@nad hwatopmr.opMotti esd of water be
properties derived from isolated hydrogen and oxygen atoms. The difference is akin to the
difference between holdinggvelve thoughts, each of a single woeshd one thought of the
whole sergnce comprising the twelve word§lames, 1909/2011, p. 63Ylore recently,
organisational scholars have pinn#ds Grreducibility of propertie6 by contr ast.
6emergentd notion of n dentéGatud; et ali, 2005Whilstshe 6 r e s u |
latter can be predicted by using the sigma principle: sum of the various parts (or properties)
resultin the novel output, the former cannot, as the emergent whole is more than the sum of

the constituent parts.

Second, thinking in terms of erstiates and outcomes is discarded in favour optheess
of becomingSpecifically, it means reversing a bent, evident in much of organisational studies,
especially literature on innovation, to readh e phenomena Obackwar dso
outcome and tracing it, through a sequence of antecedent conditions, to a source. This patching
together of fragments, after the thaaydcan ican
dip up water withan e t , however (Jdmesn W09201mp.84) eAhd 6 ont ol og
b e ¢ 0 méamngt éreat becoming and change by what Berg$b®98/1911)calls, fithe
cinematographic methad(p. 317) According to the cinematographic method, the lived
experience is divided in discrete O0chunksodo c
like frames on a reel of film. Sua@m approach can only produceesconstituted continuity,
what Bergson(1912/1999)c al | s 6counterfeit movement 6.

fundamentally constituti veecoming (p.8E) Yet, this fal |

75



becomings not simply a homogeneous process. The variations in becoming which underpin

the heterogeneity of processes are eloquently articulated by him,

fiThat which goes from yellow to green is not like that which goes from greklugothey are
different qualitative movements. That which goes from flower to fruit is not like that which goes
from larva to nymph and from nymph to a perfect insect: they are diffevehttionarymovements.
The action of eating or of drinking is ndke the action of fighting: they are differeextensive
movements. And these three kinds of movement themsklgaalitative, evolutionary,xensive
idi ffer p(Beargbomu®08/19¥10p. 304)

Third, by assumingnovementas constant, process themistrive to explain stability.
Stability, as Chig1997)explains, is a result dhe deliberate conceptual intervention of the
intellect onto what i s nceptualigatioh usid thoyghtain otheno b i | e
words Oarrestsd the 06 molp 696) @& procesaualirdlagonshiy o s |

between stabilityand change is well expressed by Whiteh@@25)when he writes,

fiThere can be nothing real without the spirit of change and the spirit of conservation. Mere change
without conservation is a passage from nothing to nothing. Its final integration yields mere transient
nonentity. Mereconservation without change cannot conserve. For after all, there is a flux of

circumstance, and the freshness of being evaporates under mere répgtit)

The fourth and final axiom relates to noveltyi@arated through the Whiteheadian notion
of immanencg1929/1978, p. 93)The principle of immanence, where the past is immanent in
the presentas Chia and King1998)e x p | a i ns,thatBachropttome, each situation or
state, always necessarily incorporates the events of the past. Thus, the present is not merely the
linear successor ofthepd b ut a n ov gp. 476)mee praciple of mmaneénca t o
runs counter to the mechanical conception o
duration merelyefers to a succession of instants. Foriftimezei ndeed Omechani st
as Bergsoi(1998/191)w r i tthers woulé never be anything but the pre$emd prolonging
of the past into the actual, no evolution, no concrete duration. Duration is the continuous

progress of the past which gnaws into the futmrela whi ch swel (ps4) as it ad

It is this unity between the past and future within the present of an unfolding process which
ensures that novelty, fAndoesndét arrive by jur
experience are alwaysnt er f used, the smallest real datu
(James, 1909/2011, p. 153 ccording to some scholars, this view of temporality also finds
resonance, within the writings of George Herbert M&ihpson, 2009; Hernes, 2014 hese
four axioms taken together constitute the
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conclusion, we see that the divergence bet we
in substantialist and process metaphysics respectively, is of such fundamental significance that
it cannot be glossed over within the realm of management research. The manifestations of this

divergenceareexplored in the next section.

3.3 Ontology and tke Redm of Organisation Studies

The distinction between the O0Obeingd and O0be
studies through the competi ndesumstat@tobeihgéat
ontology, organisations are regarded iadividual entities consitituted from a specific
configuration of elements. Organisations, according to this view, are clearly deswlabje,
empirical entitiesvith discretestructuré& whi ch can be 6 o lpjoeesstal vel yo
0 b e c o peispedi in contrast, conceptualisesganisationsaas an embodiment of dense
complexes b sociotechnicalprocessessustained by a never resting stream of organising

activities.

The substant i ahisagd ti,asCligl@d7)sofaptlgpointdut r gid or egr oun
organiations as clearly circumscribed, legitimate objects of analysis, whilst at the same time
dery the status of the network ofganizingprocessefrom which this theatical object has
been abtractel @p. 691) The processual view of orgaai®ns on the other hané&mbraces
thenot i on of ¢ dynagniand precariousiybsléncea By adopting transience, flux
and transformation over the dominawmtions of permanence, stability and endurance which
have been the central chaextstics of discourse in orgaaisonal theory(Chia, 1999)
Therefore, adopting a particular perspective 6 o r g acani havea profaumd $npacton

how weresearch and understatiet phenomena we investigate.

In order to comprehend how the collective activities of a group of pbeglemereified
into a firm or organiational level analyses, we need to undersgaadicial distinctiorbetwea
whatRapoport and Horvatfl968)call6 or gani zati on t heoryo6Aand o0t
60t heory of or gani z éstwhap bready,speakng, may e desgribedas at h e n
sociological approach to orgaat®ns. It exploreshowunorganied complexityis transformed
into organied complexity perhaps best articulated through the notion of organ{¥iregck,
1979) Organisational theorypn the other hand, for them,bstter unlerstood as the study of
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organiational principles applicablet any system exhiclimpihesg i ¢ y16g :
organiationalprinciples by taking the transformed &édorgan

on building external complexity into internatganisingnetworks(Hernes, 2008, p. 84)

It is thisreificationof or gani sing processes into soci al
theorists to think of orgamasion theory as having to do with which variablesig be included
in the equations and how these variables relate to other variables and not as something about
which mechanisms produce the observed associations in the vafidddissrom & Swedberg,
1998) Researchersubscriling to this mode of thought, elevate ttiecovery of correlations
bet ween different O&éent it dossp@yngtise precegssifrarm at i on

which the cerelated entities are abstracidéoukas, 1989)

The proe s s u a | argument becomes i ncon(le88,perti bl
69)l ogi c pfidbThaegSand I nversion Model of Disc
strategies sed by Osubsst anot ijaulsitsitfdy tohoeograinsitsat i ons ¢
mo d e | demonstrates how the ontological com
underpins much of social scientific theorising, including mainstream theories on organising
and innovating, succeedn representing the deepest reality of the waakl static and
aprocessualJames, 1909/2011, p. 3&he five stage logic, which offers useful insights into
the substantialist mode of theorising within organisation efjd laid out irFigure 4below.

Stage 1: People Exist

S tage 2. People | Oroanising ) Organisations

Organisations

Stage 3: People

Stage 4: People < Employ Organisations
Stage S: Deny or Forget Stages 1to 3

Figure 4: Logic of Inversion
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As with any theorising process, the model begins with a speculation about the social world
we inhabit. So, in Stage One, people exidis initial speculation &ws us to project a
particular object which can then be subsequently legitimised &sdingfor our investigation.

In Stage Two, organisations are projected as outcomes of organising processes, undertaken by
people who exist. In Stage Threeh e o6& oo bmealct takes a | ife of
being separate anddependent of our notions of @drganisations are now separate and exist
independently of the organising processes which gave rise to it. In Stagard-owersion of

this relationsip occurs which suggests that it was the presence of this object which drew our
attention to it in the first placedrganisations, because they employ people, are accorded
theoretical priority as legitimate, isolable, empirical entities which can andomustestigated

by researchers. Finally in Stage Fitlee researchers, beihgbituatedo these inverted terms

forget or strongly denthe conception and reifying processes which brought the object into

being.

This o6l ogic of i nvtheatuabwok pbrgdnesimgs subdrdinatéede s h o
to theoutcome here the organisation h€ former is hidden from view so that the latter alone
now becomes an object of contemplation | t is this ¢6fallacy of m
siphors off the most sccinct insights that appear useful for illunting the process side of
organiation. The renowned Californian paintdRobert Irwin refers to this process as
6 compound e dfiThebessenceaotcompound@d abstractionsa s  (¥086)poitkts
o utis,fouridinoe of | r wi n0s skanyis fongdttingethe meame of the thing
seem (p. 1726) Organisation, thus conceptualised is no longer a subject, but rathebjsen o
of study. It does npas research should, puth engoing accomplishmem{Feldman, 2000,
p. 613) of organising processes under scrutiny, but instead, leaves us theorists with too

comfortable a sense of completmprehension.

The 'becoming ontologyy reminding us of this forgettirgenes as a deeifier. By turning
fistone into lava (Nachmanovitch, 2009, p. 14)t dissolves our hardened conceptual
abstractions, thereby allowg us to reexamine organisati@ phenomenanot through
conceptual labels and linguistic categories but by getting closer to the phenomenon as they are.
It refines our theorising instincts lyaking us mindful of the fact théte theorising process,
whether in science, history or the arts involves abstra¢fioiling, 1976). Therefore, fi we
want to understand and designovativeorganizations, we need a bettgaspof how people
organise while innovating That means esh e wi n g t he céptualisation ot i ve b

organisations (which ia prerequisite for variance theori@dohr, 1982)that share a rather
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blind infatuation formethods @nsplanted from natural sciepcen favour of understading

organising and innovating as becoming.

To summarise, in this section | have demonstrated the modus operandi of the substantialist
6beingd ontology. This O6entitatived disposit
the substantialist moul@Chia, 1996; Chia, 1997; Tsoukas & Chia, 2002; Bakken & Hernes,

2006; Nayak, 2008; Hernes, et al., 2013; Chia & Holt, 2009; Chia & MacKay, 2007; MacKay

& Chia, 2013) As an explanation for the dynamics of organising while innovating, the
substantialist, being ontology, by focussin
organising processes in a manner which sufficiently connects with what preastiactually

do. It can by no means be ignored, but of itself it cannot give an adequate answer to our
guestion. 't is this oversight whiochhllermé | ows
the value of a theory and to explore its weakness eostdgms in relation to the phenomena it

is supposed to explicaie(Alvesson & Karreman, 2007, pp. 126266) This elusive
understanding is vital faany intelligent comprehension tife dynamics of organising while

innovating.

3.4 A Primer on Tim Ingold

Translating these metaphysical insights on process into a practical theoretical framework

requires deeper conceptual integration betwe
Without this integration, th& pr ocessé ontol ogy will, by an
philosophical writing . I ncorporating Oprocessé6 ont ol oc¢

scholarship, therefore, means thatis now time toturn to the works of British social
anthropologist, Tim Ingld (1986; 2000; 2007; 2011; 2013b)

Prior t o Il ngol dés conscientious schol ar shi
research (henceforth referred to as procesesahrch) was largely confined to matters of mere
pedagogical utility. It certainly was a neglected branch of scholarship within management
research and had become, as Ku@®@62)mi ght put it , A mo veeofaa nd mo
handful who | ive at thdp.&@r uRbli@eaghiendglyofl cog
grainy and knotted with insight, practicality and detail, paves the way for us to begin building
a genuibr ek yg ua mbdrganising while/innovating.shall devote some attention
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to his idea, since they provide usefulfoundation forclarifying the four theoretical puzzles

thatl presentedn the previous chapter.

Ingold, like his British predecessanaintellectual maverick Gregory Batedd®72; 1979;
1988) is a polymath whose writings cut across traditional disciplinary boundaries. He has
written extensively about, to mention a few, the atiohary paradigm within social sciences
(Ingold, 1986; 2013athe philosophy of technology and the role of dlilbold, 2000; 2011)
the psychology of perceptidingold, 2000; 2011)a history of linegingold, 2007)and more
recently inquires which cut across, what he calls the 4As, anthropology, archaeology, art and
architecturgingold, 2013b)

The common thread, which runs through all these seemingly diverse fields of s ain
unwavering commit ment Far this liephasoextensively bdrr@dvedr e s e a
synthesisedextended and expanded upon the philog@twritings of among others, James
(1890; 1909/2011) Bergson (1998/1911; 1912/1999)Whitehead (1925; 1929/1978)
Heidegger(1926/1962) Gibson(1979)and Deleuze and Guatt#ti983; 1988)A key insight
thatemerges from the Ingadds s c¢ histhaaratleehthagssuming, as is traditionally done,

a distinction between an organism and its environment (equivalent to the distinction
organisation scholars draw between the firm and its environment), it is more useful to consider
6organism plus ®muwnidreadnmaent @, esotbuds als a pr oc
that is, of gr o(mgokl, 2600, 0.20) evel opment 0O

Embracing the notion of 6édorganisation plus
management eearch allows us to explore organising while innovating by situating the
Apractitioners right from the start, in the
of his or h e(ingolds 2000, @.uShTtis is gvisad Ingold(2000) following
Heideggen(1926/1962) cal | s t he 0 dalse deé¢ Chia & Hat,2008puahat i v e 6
Oprocessual 6 reconcept ua kd meelyasoutlines of precesses st r u
(Bergson, 1998/1911pllows us to investigate how the unfolding of activities situated in a
richly structured environment shape organising and innovating. Further, (2§8ld)offers

lines, as shown in Figuiebelow, as a metaphor for process.
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Figure 5: Process as Lines adopted from Ingold (2007pg 72

However, his lines are not to be interpreted through the rather narrow |&nglafian
geometry. Il n Euclidian g e ostraightnes§, 0Od a mreescdt iamrge
point to another. Sucaconnect or l i ne, commonplace in m
6practicebd and O6routinesod mogdle(R097)fas hefthern ma n e
body nor colour nor texture, nor any other tangible quality: its nature is abstract, conceptual,

rationab (p. 47F. The straight line, for Ingol(P007) t heref ore, is an i con

can his lines be broken into fragments. The fragmented dashed lines, for him, by proceeding

from 6done point of rupture to afoleMer 6, i s a
Lines for him (Figures) ar e conti nuous, meandering and

very formation the past history,(Ingolde@&nt act
p. 129) Et ymol ogi cal | y(2007pa s& tultier gyé6 oabss elrvegsl, d or i
gathering of people and a place where they would meet to resolve their affairs. As, the
derivation of the word suggeseery things a parliament of linas(p. 5emphasis in originl
Paraphrasinghe Americarborn landscape geographer. Kenneth OINA§02, pp. 553),

Ingold (2007)writes,

fié the line of wayfaing, accomplished through the practices of dwelling and the circuitous
movement they entail iwpian the straight line of modernity, driven by a grand narrative of
progressive advance, igopian the fragmented line of pestodernity isdystopiam (p. 167

emphasis in original)

Process, as these rather brief remdrighlight, unfoldsn ei t her across Ohor
acr oss (Pettgrew, 1985ap.49 levels but rathealong lines Lines, in factare their
processes. Now Opr oc e saw@lyo(ngade200 tp.Bejmes iaroot cont |

5 Ingold was quoting from Jedfrancois Billete(1990, p. 47)
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guite the same as 0§ p joiningesobsiraighttines wipad upalines s e d &
aptly describe actor network theoflatour, 2005)and is off shoots within management
research such &zarniawskéa €2004)act i on net s andspétve(@aluds narr
& Giuliani, 2013; Garud, et al., 2014jlere, the task of organising is to join up a set of inter

connected points representing 6thingsd or Oe

Organisingalongly, by contrast, means that edate describes a flow of socimaterial
substance in a space that is topologically figidyold, 2011) These constitute, what Ingold
(2011, p. 64; 2013b, p. 132ptlyc al | s, 6a meshwor Whch lohve i nt er
representeth Figure6 below. As Ingold2013b)explains,

fiBy this (meshwork) | mean an entanglement of lines. These lines may loop or twist around one
another, or weavim and out. Crucially however, they do not connect. This is what distinguishes a
meshwork from a network. Where the network has nodes, a meshwork has knots. Knots are places

where many lines of becoming are drawn tightly togetfgr132)

Figure 6: Meshwork of Interwoven lines(Ingold 2013b, pg 132)

Organi sing, from a meshwork perspective, €
(Jarvis, 1997, p. 69 cited in Ingold (2007) p..88)reality constituted by, what Ch{2000)
c a | | mitiallyaimdiffdientiated flux of fleeting sense impressions, the brute aboriginal flux

of lived expetence, from which attention carves out and conception narfes517)
Organisations, then are like eddies cast in a f{@&rgson, 1998/1911)The fallacy of
misplaced concretenessa@ r gson reminds us, iIs to treat n

forgetting that the very permanen (pel283o0 its f
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if processes do not connect, then how dg thetually shape one another? The answer to this

lies in the notion otorrespondencéngold, 2013b, p. 105)

The notion ofinteraction which we have seen in the section on routines, denotes closure
bet ween ithed bdasdeadpe r(Reoup &nkeldman, @@L 1Ybepvary preixd
interconjures up the notion of a bridging opei

together through external contact. According to IngafiL3b)

flAny such operation is inherently detemporalising, cutting across the paths of movement and
becoming rather than joining along with them. In correspondence, by contrast, points are set in

motion to describe lines that wrapand one another like melodies in a counterpqipt 107)

Correspondence, in other words i €orespoadnov e me
with one another. In other words, the same distinction whiitardntiates points from lines,
distinguishes interaction from correspondence. While interaction reads pracesss
context s, c o r r Eosgswith-damtextdalonglye ia dnevemént, flow and

transformationThe contrast is summarised in Figurbelow.

Correspondence

Figure 7: Correspondence and interaction adopted from Ingold (2018 pg 107

Insum we have seen how Ingoldbés perceptive
l' ines of inquiry, i d e adh.IBy dissanding arganisationranddte r o ¢ e
environment in favour of O6organisation plus
away with problematic assumptions |i ke ideal

internal or intra and intenow entrenched within organisational research. Further, by likening
process to continuous, meandering lines, we can now observe how stability is accomplished
through organising activities by following these processes in real time. Finally, the notion of

the dmeshworkodé with knots combined with the t
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from O6dsubstantialistdé noti onsce & fruyerocessualwor ks

paradigm.

3.5Event, Evolution and History in Process Research

Thedifer ence bet ween O6processdéd as an ontol ogy
to a crucial question. If indeed, process reseamsiolves consideringa phenomenn
dynamically, fin terms of movement, activity, events, change and temporal evalution
(Langley, 2007, p.271) t hen how exactly does O&éprocesso,
perspective differ f r oHrplotingthisgogstiosae impotaatl 6 per
first step towardslarifying the tkeoretical dilemmas that are conveyed througtptizzles. In
order to do this and for the section which follows, | rely wholly on IndtRB6) l ngol dos
penetrating analysiallows me to trace the origins of the theoreticddlemmas conveyed
through the puzzles to a O6substantialistd o
within the O0substantial i st & anoahlernaté begoyningf r o m
perspectiverooted within the processual worldview is prepd. Thiscould extend the
6processd ontology into empirical research.

Since pocessresearch,ocuses fAempiricall y (banglepaetale vol vi
2013,p.1) practitioners of @opwithtwoeeflicling coaceptsafr c h ar
the modus operandi of change: thei st or i cal 6 a nhow if Wweeare doaadopt! ut i o
the 6historical 6 approlamgdorarce udymsl@q pe tc €
t he 6evol uti onamy d aharggs rad apcotuced Py slow, continuous
modification of an eventless woddTeggart, 1972, pp. cited in Ingold, 1986, p..74¢t,

Landey, Smallman, Tsoukas and Vamden(2013)explicitly insist that process theories must

i ncor pempoerltpmgrdssions of activities as elements of explanation and undersianding
(p-1)A Ohi stori cal 6 pagespmnisaantngentnpsd s tse t ehmatts, 6 wh €
6evoluti onar yd necpsparypegrdis. ilhereforsareswe to understand

process a2 i t her absol ubtyst adeanc¢evokbutgenary) or
circumstances (histoat)? The answer to this crucial question hinges on our understanding of

the term 6devent o.
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OEvents6é are central to process resshearch
building blocks or 6conceptual gsnschiolarship s 6 wii
(Pettigrew, 1990; Pettigrew, 1997; Langley, 1999; Poole & Van de Ven, 2010; Burgelman,
2011) In fact, Poole and Van de V¢€R010, p. 560ndd granularity to this notion by building
on the insights of Abbo1{1984)who made a distinction between iacident(a raw datum)
and arevent(a theoretical construct). According to them, while an incident can bevebser
an event can never be directly observed. Therefore, even though an event is constituted by a
number of incidents which lead to it, different incidents can be chosen by theorists as indicators
for the same everiPoole & Van & Ven, 2010)

For example, consider a meeting where the actors are discussing the specifications of the
new product to be developed. Sitting through this meeting will allow researchers to capture
what is being said and who is saying what. Butthedventr e mi ght be i nterpr
of cust omer requirements document 06, 6cl arif
product functi onal iihcigents caR betobsernedvénts are alwalysy |, w h
inferredfrom the empirical materiaRoole and Van de Vg2010)write,

filncidents are descriptions of happenings, documentary records of occurrences. Events are
meaningful parsings of the stream of incidents. They are constructions based on more or less
sysematic interpretation by the researcher of what is relevant to the process. The stream of
incidents, a firsbrder construction, is translated into a sequence of events, a second order

construction (p. 560)

Having inferred the events, majority of process research, as is currently practiced, takes two
forms. It either attempts to identify the effect of a contextual variable on the evolution of events
(Eisenhardt, 198%isenhardt, 1991; Eisenhardt & Graebner, 2@07) it att empt s t
t he ac undesstardd the effect of events on the state of an gfédttigrew, 1990;

Pettigrew, 1997; Langley,999; Poole & Van de Ven, 2010; Burgelman, 20Mhile the
former at t e ncpmnn grogressiaheim gourdesyof ififluendtke latteris more
concer ned conmimemsequenges af ayeniiangley, 1999, p702) Now as long as

each incident is treated as a unique, isolable entity and its appearance a discrete event, then
evolution understood, either as common progressions in sources of influence or as common
sequence of events, consists of an accumglabmcatenation of such entities and events. This

is no different from Bergsonds O6cinematogr ayg

sequence, as Ingo{d986)explains,
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fiThe semblance of continuity is created bgning through the sequence on a tiseale just as the
continuous motion of figures on a film screen is achieved by projecting in rapid succession a very

large number of separate images, each minutely different from those both preceding and fiollowing
(p- 24)

According to this treatmentiProcess is to event as continuity is to discontinuity, and change
exists only in the opposition between the dwimgold, 1986, p.24 my emphasis)Put
differently, process marks the transition between two discontinuous events. Those practicing
Oprocess6 research are therefore (199%1991wi t h t
Eisenhardt & Graebner, 200ahd Burgelmarf2011) start with process (as a property of the
whole) and discover change by cutting it up into events, or they can, like Van de Ven and Poole
(2005; 2010) Pettigrew(1990; 1997; 2012and Langley(1999; 2007) start with particular
events and discover change by aggregatiem into processes. Only by doing so, is it possible
for scholars in both camps to talk abb how di scr e tprecesse ufehabge | ead
(Pettigrew, 1990, p. 273; Van de Ven & Huber, 1990, p. ,2d6plternativelyo f chafge
event® (Van de Ven & Poole, 2005, p. 1381; Meyer, etal.,, 2005)as t hough Ochar

inherent in either one or the other.

Yet clearly, Eisenhardt, Poole and Van de Ven, Bungeland Pettigrew, all have different
notions of process. Process for Eisenhék€l89, p. 546)who is a selconfessed positivist, is
merely an explanation for hoavset of independent variable®vide a statistilly significant
explanation for bange oftenrepresented as a dependent variabl¢his regard, her notion of
change dynamics is more compatible with variance th@dohr, 1982)rather than process
theory (Van de Ven, 1992)Her method for investigating process, relies heavily on cross
sectional data, a O(hgoldddsepdld agheomphanatani 8a
longitudinal approach, favourdaly the other three scholars. Variance theory, as discussed

earlier, is grounded in a Osubstantialistd
Eisenhardt, areomethinghat occurs between two stable states or events.

Burgelman (1983b) on t he ot her hand, recogni ses
"comparative methodp.224) As he rightl y odedienal gompatativé oo of
analysis of cases without much explit concern for t héBurbetmargi t udi |
2011, p. 594pf the process, tend to qupss organising dynamics. Process, for him, refers to

fithe pattern of activities of differentially positioned managers, thagether, produce
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0 ut c o(Buegslrban, 1996, p. 194; Barnett & Burgelman, 1996, p.H8)process models
therefore documenkey activities of people at different hiechical levels within the

organistion to capture the flow of these interlocking activities.

Yet, his view of pr ocessheicsolsampidatatb@eaedsst ant
whi ch h e aeters cexphcitlye t© ,the felationship between systems and their
environments (Burgelman, 2011, p. 600Yherefore, firms and environments are bounded
entitiesconnected by processither tham process in real timd=urther, methodologically, he
relies heavily on a historical approach, which lesdc r i birherently £gncerfied with
longitudinal development, and involve reconstructing the unfolding of individual and
collective action patterns leading up to relatively unique eoedBisrgelman, 2011, p. 594)

Again, the notion od u n i g u egives bispesitibnsaway for process and change for him is

marked by the discontinuity between these unique evEms.is why Burgelma(2011)could
present Oprocesys@ has e nidiemds oaifr shit=ot @rr ovi de |
phenomena perceived in terms of their totality, a totality whose reduction into elements would

be the first task of(lngoljle®cp 78 e, Obéscientificé

Van de Ven and Poold989; 2005} o o , harbour a o6substantiali
refers to the impact of OchMndg¥Ven&Pmlg, 1995 on o
p. 512) Pr oc e s dakes &noeverdtr i evme N6 @Marpde ¥en & HPéole, 2005, p.
1381)wher e progress and c¢ han gTaus,dor ¥an ded/ant it is1 g e nt
possible to mease dhangefiby observing the same entity over two or more points in time on
a set of characteristics and then observing the differences over time in these charatteristics
(Van de Ven & Sun, 2011, p. 6()his clearly sugges an exogenous, view of proc@dsrnes
& Weik, 2007) based on the stringing together of discrete events. Process is therefore
apprehended by accumulating a series of discrete, empirical events. This is precisely the reason
why Van de Venand Poo(g000O)have no problems reducing a 06pl
theory. The former, for them, consists of an assiduous collection of discrete empirical facts
whose dissolution into a framework géneral principles constitutes the lattergold, 1986,

p. 77)

Pettigrew (2012) is a trenchant critic ofresearch on orgaragonal changethat is

fiacontextal, aprocessual and ahistoticgp. 1307) His statement illuminates the distinction
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he draws between O6processd and Ohistoryo, wi
a founding dichotomy between a processual history of conssiau® j ect s or Oper s

event ful hi story of en(l988exmags, objects or O6th

fiThis dichotomy has an important bearing on the vexed question of whether it is possible to divide
history from sciene. Many choose to emphasise the importance scientists attach to objectivity, with
the implication that observers must take up a position wholly external to the phenomena they are
investigating. To appreciate the lived experience of historical agentseigdp subjectively into

their social world rather than to remain a spectator on the sidelines. On the other hand, the
externalisation of the object is a precondition for the establishment of the history of things, be they

natural or cultural. Their conceirs with the reconstruction of particular chronological sequences
(p. 76)

A

It is this dexternalisationd thathealdlcomds efe
and o6 pr oc e.Lonfent cefers wvhadactgaklly changes in an orgaaim®nal entity,
while process examind®w the change occu(®arnett & Carroll, 1995)Pettigrew can then
present a historical account of thec h apnogese$ by combining contentvhich focuseson
the anteceehts and consequences of orgatisal change witlprocessvhich examine the
sequence of events over timme change unfolds in an orgatien Therefore, this too is an
6exogenousd view and can pr bangegprecefsobkpgs& O6spe
Chia, 2002) Processes, here, are epiphenomenal, confined to something that leghpees
states, event s, things or entities. Thus, F

60subst amtoiteeldi sMmi&,hi n the Obeingdé ontology.

Now contrast this with a O6processual & under
indeed are made up of incidents and activities. But rather than conceiving each incident or
activity which makes up an evens an isolable, empirical entitywe could regardeach
particular as a moment or 0 nlegeld $986, p. M)Theh e unf
activities and incidents which constitute the events, from this pdrgpeare then
Qrocessiondd, whereas from subst successiamdlingolt,20iEr spec
p. 53) The difference between the O&éprocession

summarised by IngolfL986)in the passage below:

il f we take the for mer viiwdl e partialdepictiod of thecwholems i ve | nt e
seen from a particular vantage point in an unbounded, spatiotemporal continuum. To foais on th
event is then to contemplate it as one would a crystal ball, whose outer surface appears to vanish as

the eye penetrates even further within. The whole world is there within that event, if only one can
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just see far enough. But place the ball somewhes ial space and time and the image will be
different, like a photograph taken from another angle. Concentrating thus solely on the exteriority
of events, and finding nothing of significance within, we could proceed with a reconstitution of
(dead) processp. 79)

Therefore, from a substantialist being conception, the totality of a pheoarseseen to be
constituted by the aggregatiof discreteinteractingelements each of which exist as a static,
independent @ni ty pri or to its incorporation. I n
contrast, fel ements have no existence apart
are but particul ar po(ingotdslo86,p. 43Wopheaamer®n forh e mer
a Oprocessual 6 perspecti ve, thereforea 1 s ci¢
total processwith the variables being a determinate point within its unfoldingold, 1986,
p.44 A Oprocessual 6 comprehension of a pheno
assume a positionithint he soci al process itself. The con

6processual 6 accountdowanf history is expresse

fiAccording to the first, history consists of a concatenation of discrete and transitory entities or
events, each unique in its particulars. It is a sense that attributes a great deal to chance, contingency
or Ohappenst ance 6 ,purposedr desigrn. The secoad viewm loldshthanhgstory o
begins with consciousness, or to impose a further limitation, witfcealciousness. History, they

say, does not just happen; it is made through the intentional activity of conscious purposive subject

T by people. But as historical agents, we act from within, as participants in our own @reation
(Ingold, 1986, pp. 7¥5).

The fundament al characteristic of history
passige reveals, lies not in the chronological relation of events but in their descriptive
integration. Stated dif f e1986)ctolry e cd dapkiqueos nu s,
of evolution, if the latter be undgpod in the sense of a continuous unfolding, as directed

movement rather than changeful sequéripe98)

Wi t h t hese observati ons, it i s now ti me f

O0hi stmodusopesandio f change. What appeared within ¢

as divergent, i's actually reconciled from a
First, as the Oprocessual 06 perspecupedeadss suggée
with processes rather than events. Second,

motion picture, they both start out from the premiseanitinuity, as it is immediately given to

the conscious experience. Third, rather than the atanaipproach to events, adopted by the
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current mai nstream process theorimlistkor t he ¢
totalising approach. Events are therefore moments in the unfolding of an essentially invisible

process. Fourthly and finally, &sgold(1986)o b s er ves, fAboth history a
direction by the agency of consciousness. F e

words, they embodigeleologyo r  p u (pplO2semphasis in original)

To summarise, | began this section by speculabwutt he i mpl i cati ons of
being ontology and the O6processual 6 becoming
| then compared and contrasted how O6eventso
prominent practitionesds wefr ed6 psreceme sassd creend g arl c

of a process theory. I t hen demensehahbtedan
6successional 8 process theory. This distinc
6eventsd, O6processd and O6historybd. Il n the Os

number of autonomous entities whose chronological suocgsas a series of discrete
empirical events constitutes a process. I n
being by heterogeneous processes, a continuous, creative moeenuhrtted throughvents

and not contained within them. FiglB&dow summarises the arguments from this section by
demonstrating the 6l ogic of inversioné along

Stage 1: Process M

f e
/ s2 } —_— T ~/
S6
s1 s

3 Break up the Process
St 2:
age - s7

‘Process of change’

Stage 3: ‘Events’ of Change E2 E6 E8
- E3 E4 ES E7

Key

S 1-7: States
E 1-8: Events

Figure 8: Revisiting the Logic of Inversion, adapted from Ingold (2011pg 150151)
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As Figure8 illustrates, what isriginally a continuous process is broken up. All movement

is enfolded (Bohm, 1996) either into O6processesod of ch
reconstitute the change process. Hci osmhionrgyd ,f r
integrative and totalising. From the O6succe:
and atomising. | nconfroht ehe Ivlele taleeady brakdm endor disadtes A

fragments that can then be strung out in temporal succdssienonstitute proceggingold,
1986,p.76) | n t he f acamrograsp the movement of theswhdie by a direct leap
of intuition, by living it in their mindé (Ingold, 1986, p. 76; Bergson, 1998/191Hjstory, in
the Oprocessi on(a9B)w ovri dessiike arj and the nagkoot historens is to
describe, translate and interpret, but not to dissolve it into eleon@ntg7) In so doing, the

evolutionary and the historical notions of ¢

3.6 Reuvisiting the Theoretical Puzzles

The previous chapteconcluded by summarising the etihmas confronting innovation
theorists into dur seemingly insurmountable and vigorously contested puzzles. To recall, the
first involved the relationship between persistence and change. Put simply,ddow
organisations remain stable while innovafinfjhe next puzzle involved the temporal
distinctions between synchrony and diachrony. Are temporal dynamics and their associated
tradeoffs better captured using synchronic or diachronic techniques? The third puzzle involves
the role of necessity and chance. Ameovations discovered or are they creat@i@ud, et al.,

2014; Venkataraman, et al., 2013; Alvarez & Barney, 200f¢ fourth puzzle relates to the

third puzzle by calling into question the relationshptowe en &6 pat h dependen
cr e atvergna & Durand, 2010; Schreytgg & Sydow, 2011; Garud, et al., 20dl@gt is

the relationship between structural determinism and agentic free will, especially whil
innovating? In this section, | apply Ingoldi§h986; 2013a)nsights totrace and clarify the

origins of these dilemmas toGubstantialisiworldview. | then demonstrate hosmbracing

an alternateprocessal worldview allows us to circavent these dilemmagdhis alternate

Ingoldian becoming perspectivavhich emerged argue,is better suited to tease out the

dynamics of organising while innovating.
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3.6.1 Persistence versus Change

A fundamental dilemma iorganisational theory is the relationship between stability and
change. As we have seen earlier, change has been defined as difference in quality, form or state
over time on an organisational entftiyan de Ven & Poole]995; Van de Ven & Sun, 2011)
| 6 ve ahhwthesshbstantialist ontology, by distinguishing between evolutionary and
historical change, pits stability against change. This is because despite their adherence to a
process epistemology, substantigi&ories identify stability with the persistence or continuity
in form, state or quality. The discontinuity in these qualities over time represents change
(Meyer, et al., 2005; Burnes, 2005)

Let us first consider #hcontinuous transformation mod#lchange proposed by Brown and
Eisenhardi{1997) By focusing ormultiple product innovation and theontinuous change
(p. 25)that makesit possible theyreject both the incrementalist and punctuated equilibrium
modelsof changgRomanelli & Tushman, 1994; Gersick, 199They recognise that change
cannot be linked tthe occurrence of particulaventsbecause focusing on such events, as the
punctuated equilibrium model doevould come at the expensefiahderstanding the kind of
rapid, continuous changgBrown & Eisenhardt, 1997, p. 32yhich managerg&ncounter
during new product devel opment . Hiesuptobar dt 60s
understood as discontinuities within the proces€ c o r d i n gntefruptionheeables i i
flexibility because it creates a pause in the flow of agtithit can trigger reassessment and
change of directiain(Eisenhardt, et al., 2010, p. 126%hus, for her the opposition between

persistencand change is congruetd the opposition betwearontinuity and discontinujt

Burgelman(Barnett & Burgelman, 1996; 1996; 201bp, like Eisenhardt, is a critic of the

Opunctuated equilibriumd model of <change. Ho
thorougheéys@pori ented, tracking change | ongi
becomes explicitly eystdeqmdod i pr @argebnahelB@Bi; ¢ lesd 06
Burgelman, 1996 hi ch arr adgwi Olaicn i deftiirmesd stages to

process. So, the 6historical é and the 6bevol
reconciled here because a 6éprocessual 6 pers
taxonomiegshatund er pi n Bur gel mands process models. P
change as the serial replacement of O&6stagesbo
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longitudinally,on an organisational entity. Thus, here tbe, opposition betwegpersistence

and change is congruetd the opposition betweamntinuity and discontinuity

Both Pettigrew(1990; 2012and Van de Ven (along with Poole), like Burgelman and unlike
Ei senhardt , embr @ape shenplroge. They favour I
crosssectional studies to identify organisational dynamics. Yet they treat their data very
di fferently. While Pettigrew favours the 06de
Poole favarr the analytical nomothetic approadsoukas, 1989) Henc e, Pettigrev
concern with Oahistorical d process research
reconstitution of history as an authentic account ofliseession of events in a particular firm,
in defined contexts, over a particular period of time. Poole and Van dé06éa) however,
were more concerned with the for mul atliaoms and

of social dynamics©é6.

Yet, these scholars are uni tobsgrvingempiritcelyi r 0O s

a world alreadydissolved into structures and processes, they explicate change dynamics, to

borrow (198¢)wod dd s, ifrom the %ofeentssasseemyaby i n
intellect that stands outside the world, rather than from the experiencing of events by an

i ntuition i nmI9aThdsstdictureiandlprocess is vigved by Pettidd90)

as a duality. Hence his recommendati dqms to

271)within contexts and structes. He writes,

fiThe more we look at preseday events the easier it is to identify change; the longer we stay with
an emergent process and the further back we go to disentangle its origins, the more we can identify
continuitie® (Pettigrew, 1990, p. 272)

Thus, for Pettigrew too, the opposition betweensistencand change is congruetd the

opposition betweeoontinuity and discontinuity

For Van de Ven anéoole(1989) the notion b stability and change presentparadox.

They write,
filt is evident that organizations are admixtures of stability and change: Organizations are relatively

stable, enduring features of life, yet when we look closely they do not appear stable at a@leThey

Al t hough Poole and Van de V énoleaekas, 006, p. §2d)thairreasorting. use of
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continuously changing, continuously being produced and renewed by member activities.
Nevertheless, an argument can be made that stability is primary; any change is observable only in
contrast to some stable state. Organizational change also can &ieexkjgls aberrations from the

stable state, as sudden upheavals whishrdu pt or gani Zpa%4)onal stabilityo

For them, not only are the notions of stability and change antithetical, but the opposition
betwea persistenceand change islso congruentto the opposition betweesontinuity and
discontinuity The practice and routines theorists claim that their ostensviormative
distinction is a dualityYet while theorising they reduce this duality to a dumalby pulling
structure and agency closand stressng their interdependence without merging them
(Farjoun, 2010, p. 204; Feldman & Orlikowski, 201BY doing so, they agaiequate change
with discontinuity ad stability with continuity.The challenges faced by thesieeorists to
integratet he Ohi storical & and 0 e v oWithirtheo theoneyi® mo du

a direct consequencethie6 subaltiast ® ont ol ogy.

We can no longer continue to psne confronting this apparent paradox. It was noted
earlier that organisations can be regarded, either as an individual entity embodying a specific
configuration of element&isenhardt, et al., 201@Pettigrew, 2012; Burgelman, 2011; Van de
Ven & Sun, 2011)or as an embodiment of organising processes whichistarisa never
resting stream of interlocking activiti€§soukas & Chia, 2002; Hernes, et al., 20¥8)ain
Ingold (1986, p. 155presents aery eloquentvork around forhis paradox. An organisation
exists asa definable entity only in so far as it exists in a stationary.Stht@nge thenlike in
Bur gel massdnedel§l988b¢c 1996)involves the abrupt substitution of one state for
another. Thus nothing can change where nothing persists; nor can weas\tam de Ven
and Poole(1989) rightly point, what has changed except in the context of an assumed
equilibrium. That is why it is contradictory to sdike Brown and Eisenhar@1997)do, that
an organisatiori or any kind of entityf is constanly changing.We must, therefore, for the
same reasooonclude thathe oppositiorbetweemersistence and change is not congruent to

that between continuity and discontinuity.
filt is a fatal errop, as Ingold(1986)so peceptively pointsout, bofn out of a tendency to

conceive a world already parcelled up into discrete blocks, to equate continuity with the

persistence of form(p. 155) Thus from a Opr oce substantidlish per s
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opposition between persistence and change i s
as Bergsor(1946/1992explains,

fiThere are changes, but there are underneath the changes no things which chaggeha$no
need of a support. There are movements, but there is no inert or invariable object whidh(moves
147)

To conclude, in this section | have analysed the treatmentharfge within various
Oprotheebies in organisational research. I f
by equating persistence with continuity and change with discontinuity, approaches a logical
impasse. This logical impasseciscumventedvh en we adopt actiewherc e s s u ¢
the opposition between persistence and change is not congruent to the opposition between
continuity and discontinuity. Put differently, it is perfectly possible to have continuous change
and discontinuous persistence, if we are prepared toaembprocess, rather than substance as
the fundamental constituent of reality. In other words, stability and order are transient and are
accomplished through deliberate acts of organising within a fluxing and flowing ré&aity.
whilea 6 s ub st aldview patd persistedice against change, a processual worldview

unifies persistence andchange t hi n 6.movement 0

3.6.2 Synchrony versus Diachrony

The treatment of time, as we have seen in the literature review, is what separates the
Oi nnovatitodon fasono uthpeu 6i nnov atlinovationaeseangh,ioc e s s 6
recent years has urged scholars to take the
seriously(Garud, etal., 2014) | 6 m yet terfiofd 0prmwmrcactsidot irers e
not, at |l east in their writings, pPetigetvveed t o
1985; 1990; 2012; Burgelman, 2011; Langley, 1999; 2007; Langley, et al;,\2&1 8le Ven
& Poole, 2005; 200; Garud, et al 20149. By presentingheoretical accountdevoid of time
aprocessual management research, they argue, supresses dynamics by failing to account for the
role and interconnectednesttime, history and changeaptured by the notion of temporality
(Langley & Tsoukas, 2010; Langley, et al., 2013)

So what exactly do we mean by temporality? It certainly is not chronology, for a

chronological account merely represents a regular system of dated time intervals in which
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events take place. Nor can temporality be understood as history, where history is treated as a
series of events set within a system of chronological tjingold, 2000, p. 194)The
relationship between chronology and argtis succinctly summarised by Kubl@©62)when

he writes,

fiOur actual perception of time depends upon regularly recurrent events, unlike our awareness of
history, which depends on unforeseeable change and varietyolWihange, there is no history,
without regularity, there is no time. Time and history are related as rule and variation: time is the

regular setting for the vagaries of histo(p. 65)

Now temporalitycannotbe understood, either by accounting for the mere succession of
dates in which case we have no events as everything repeats or by the mere succession of events
in which case we have no time as nothing rep@gatpold, 2000, p194) Temporality, refers
to the experience of t(Bergson, 49084191l)s ordetricecaptufeor e 0
temporality, the researcher must be ablperceiveithe continuity of the social process as it
wase x peri encewhiblye pierompichasdlost imthe me@ record of events
however completg(ingold, 1986, p. 95)

Acommon criticism from t(Badeyd2B6; Orbkoviski,200f3r oc e s
Jarzabkowski, 2003; Feldman & Orlikowski, 2011; Seidl & Whittington, 2@14)d O6r out i ne
(Feldman & Pentland, 2003; Becker, 2004; Friesl & Larty®@ c hol ar s t owar ds
t heor i st stempmal strdctaré of sohiad prattices and the uncertainty and urgencies
that are inherently involved in them are passed over in the search for empirical regularities and
contingency models of explationd (Langley, et al.,, 2013, p. 4)Broadly speaking,
organisation theorists have captured temporal dynamics either implicitigoilmypresig
temporal complexities into variables like fast and slow or dynamic and gtadigley &

Tsoukas, 2010Q)or explicitly by studying the temporal evolution of the phenomena under
investigation. The former provides us with a synchronic account of the phenomena while the
latter provides us with a diachroniccaunt of the phenomena.

Here too, we are confronted with tldeialism between synchrony and diachrony. This
dualismis seldom acknowledged by practitioners of process research. The most explicit
articulation of this distinction | have found so far hasrbmade barley(1990) In his study

of technology structuring within the radiology departments of two American hosgialsy
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(1990) who by his own admi stsandowiewsistsictuse atdprooessc t u r
as a duality, spells out the implications of structuratiortlierpractice of process research.

According to him

flAny social setting can be read as a historical document of itself shelved momentarily between past
and pesent. Whatever the current social order, we know it became so from what it was in the past.
Whereas a synchronic analysis would freeze time and look across a radiology department as a
whole, a diachronic analysis would seize time and examine the deaitgdrpath of a specific
technologies use(p. 222)

Put differently, a synchronic anasegtisnals, by
data, allows anintra-organizational comparison of a phenomen@m the other hand,
Alongitudinal and diachronic bathas Barley(1990) points out, Airefer to chror
arrayed dat a. However, the former does not
evolutionary perspectivis especially important if one wishes to analyse transformations of
action rather than merely (pR24nThe stirfacing of this e x a mi
dilemma between historical and evolutionaryamte is a consequenceof embracing a
O0substant i arhis suidgésts thada roll @ygéys noti on of dual ity
between persistence anthange which in Farjourd §2010) words fifeed one another

diachroncallyd in an ongoing dialectic process of renewal and dynamic interfay24)

Generality of research findings within synchronous acco(fisenhardt, et al., 2010;
Brown & Eisenhardt, 1997Jepends on thaniformity of findings across contexisvhereas
generalityof diachronic, longitudinal research, like those conducted by Burge{2Gii)
Pettigrew(2012) and Van de Ven and Poof2005, p. 1382)depends on versatilitgf the
findings across caseshe temporal dynamics which emerge from the process methods of
Burgelman, Pettigrew and Van de Ven and Poole haeeldngitudinal depth and the

accompanying historicity which Eisenhardtoés

However , elomitudinalldepth  bainéd by virtue of using a multiple snapshot
method, and historicity is granted through a deeper statating of events as situated in their
historical contexa (Avital, 2000, p. 67Q)this is still not enough to explicate the temporal
dynamics. Why? This is because #hachromc anddiachronc temporalities which emeeg
from the multiple snapshot methadkeat in simultaneities and successions respectivigbth

invoke a chronological hence mechanical, eternal and abstNetwtoniansense of time,
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whereas social life, as Ingo(d986) convincinglya r g ui® & process in real, Bergsonian

timeo (p. 138)that is creative and cumulative.

This notion requires some unpacking. Time, in organisational research has been understood
from two specific pepectives, the Newtonian and Bergsonian perspectives respe(@inely
2002; Nayak, 2008; Hernes, et al., 2013; Hernes, 20tddld (1986) again offers a crisp

distinction which contrasts the two perspectives,

fiWere time considered intrinsic to the Hfeocess, the moments spun by a Newtonian machine
would be but segments of a timeless eternity; if on the other hand, time is regarded as an eternal

thread, the life ppcess would dissolve into a multitude of events suspeindadeo (p. 164)

The former refers to Bergsonian time and is identified with the duration of being. It refers
to the flowing movement of life and consasness and therefore is cumulative and creative.
Cumulative because when a person is identified with the trajectory of his or her past experience,
t hen 1 n t hcamulativéibographias,ava mustradmit first that no person can be quite
the same fsm one moment to the next, and second that there is no obvious point at which we
shoul d (Inyadg 19860 p. 107)Creative, because it is above all an oriented and
progressive movemeiiBergson, 1998/1911; Whitehead, 1929/19T8)ration, or durée as
Bergson(1998/1911)calls it, denotes the temporal flow of social life. In contrast, the latter
perspective by invokiogthanf amielrinal odcbreakd,

time. It is identified as the mechanical, eternal time ofineing.

Newtonian time manifests itself in both synchronic and diachronic accounts of process. In
synchronic studies, such as those of Eisenl{gideénhardt, et al., 2010; Brown & Eisenhardt,
1997) time is merely a medium in explanations of organisational change. In diachronic studies,
like Langley(1999; 2013)and Van de Ven and Pool2005) time is like the metaphorical
temporal clothes line on which ents are pegged chronologicalhs Van de Ven and Poole
(2005)w r i fit eoncepiualizes change aswaccession of events, stages, cycles, or states in
the development or growth of an organizati¢p. 1389) Both perspectives assume time as a
linear continuum divisible into uniform units that are all equivalem each other and
independent of the objects and people who experience it. Therefore, this notion of time is

abstract, reversible (we can after all reset a clock) and utterly opposed to time as duration.

Yet, we cannot tredime, as Van de Ven and Pod®005)do, as the substance of becoming
and in the same breath tréggcoming as a succession of events in,tinvé@houti as it were

i turning time inside out, so that what was immanent in a real process is convertad into
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abstract c o n t(lagold, 4986, p. A32)Ncz s eesetrshdoduration from the
Oprocessual 6 per spect ([RO0®seemassugdestnabalteesearehers a n d
us i nsgcialliy meaningful metrics such as the calendar, which measures time in equal units
that are socially meaningful to the participants involved in the process being 8{pdiE891)

Both these oversights t em from a profound misreading c

temporality. While it is true thatwét hi nké6 i n terms of dates in
t hem. Thus Van de Ven and Poolebs 6ésocially
foundation of becoming, aresupg mposed on iitwe pnydatéshogrodesstatal | e c t

rather than process data to dates. Therefore, as I(@8®) notes, the accumulation of all

possi ble dates, nilhuonderd i ewsert hrea@.le&)l thhat or i ¢

We can now confront the <chal |l élangleyseta.f capt
2013)in process research. Neither can we peacby embracing sghrony, as Brown and
Eisenhardt(1997)d o , for the tempor al complexities v
relationsofcee x i sting things and from whichlhcah he i n:
we proceed by embracing histo(Burgelman, 2011; Pettigrew, 201@)longitudinal(Barley,

1990; Pettigrew, 2012; Poole & Van de Ven, 2010; Langley, e2@L3)diachrony, for the

only temporal complexities captured would be successions: only one thing can be considered
at a time but upon which are located all the things on the synchronous axis together with their
changes. Synchrony corresponds todtae of the phenomena at a given time and diachrony
corresponds to itevolutionover a period of timglngold, 1986, pp. 13839 emphasis in

original).

We again arrive at our original conceptiapasse between the historical and evolutionary

modus operandi of change. To quote from Ing&RB6)

fiThat is to say, it (evolution) is not a movement, but a succession of states each of which is
momentarily fixed. Theyymp from one state to another is always brought about by an instantaneous
event which is purely fortuitous and wholly unintended. Each move is absolutely distinct from the
preceding and subsequent equilibrium. The change effected belongs to neithem$jastates
matten (p. 139)

We ar e therefore, stuck wi t h di achronic
concatenation of discontinuous statesnctuatedy events Yet in practice, positions while
organisiig and innovating are not fixed but fluid. Each move unfolds not as an instantaneous

event but rather the culmination of a continuous process of conscious (though not necessarily
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selfconscious) deliberatiofingold, 1986 p. 140) So how can tis impasse be overcorme

Once again, Bergsqi998/1911)lluminating prose penetrates our conceptual fog. He writes,

filf the state which remains the same is more varied than we think, on the aridethe passing

from one state to another resembles, more than we can imagine, a single state being prolonged; the
transition is continuous. But, just because we close our eyes to the unceasing variation of every
psychical state, we are obliged, when tharge has become so considerable as to force itself on

our attention, to speak as if a new state were placed alongside the previous one. Of this new state,
we assume that it remains unvarying in its turn, and so on endlessly. The apparent discontinuity of
the psychical life is then due to our attention being fixed on it by a series of separate acts: actually
there is only a gentle slope; but in following the broken line of ours acts of attention, we think we

perceive separate stégpp. 23 also cited in Ingold (1986) pg 156)

Therefore, just like the paradox between persistence and change, a synchronic account, by
treating an organisation as though it were persistirrgstead\tate, ignagsany changes that
are taking place in its feature$he diachronic accountby contrast is concerned with
demonstratinghow change unfolds in organizational entifi@gan de Ven & Poole, 2005, p.
1389)over a period Syichrony and diachrony, a s (198@)w o il tdee st to lfe taken
as ceordinates of the real world, but rather are to be applied in social analysis for resolving
conceptually, the flux of experience antrelatively constant and relatively variable

components(p. 156)

Change carherefore, not bemprehendd by stringingtogether into sequence, what are
really discontinuous entites Theor i es afi | 6 g(Gerswkmi®al; Rochanellig
& Tushman, 1994)which influenced the MIRP studid&arud, et al., 2013)proceed by
cutting into segments what is really a continuous fldlwe resultis a series ofpunctuated
equilibria. Once we, foll owing Bergsonés | ead, adn
cry, is actually a fluxing, flowing movement, we can concur with his observation that passing
from one state to another, is essehtialo different from persisting in the same state. On
approaching reality, consi stent wisynthromyhe Opr

and diachrony simply dissolves to yield duration

Beforel conclude, it is also crucial warify the reléionship betweewbjective Newtonian
time andsubjective Bergsonian timeithin a processual worldvieviboing so wouldntegrate
the notion of chronology and history expressedKinpler (1962) with duration. Central to
objective Newtonian time is the notion of recurrence. Our ordinary experience of time is filled

with recurrences of days, seasons, years so on and so forth. Without recurrence and repetition,
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both new knowledgé@/Nhitehead, 192, p. 31) as well as measurement of tif\éan de Ven
& Poole, 2005)would be impossible. Impossible in the former because, new knowledge can
be deemed new only wheeferred to our past experiendepossible in the latter bause

measurement requires imposing fixed intervals on something which recurs.

Yet, experiening repetition requires both a person who experiences and something that
repeats. Consequentl vy, Ai t f ol | oinwmstiontofaat r e p e
mechanical chronology, establishing a system of fixed intervals, upon the duration of
consci o(mgold, €986, . 164)Thus, the distinction between Newtonian time and
Bergsonian time is congruent teetdifference between satbnsciousness and consciousness.

Ingold (1986)sums it up well when he writes,

fiTime must therefore be distinguished from the awareness of time just as consciousness must be
distinguished from sé&lconsciousness, the former being intrinsic to life and the latter distinctive of
human life. Reflection requires cutting out past states from the stream of consciousness and hold

them over for representation as objects of attention in the here an@d (@v66)

To conclude, in this section | have anal ys:¢
t heories in organisational research. | have
synchrony wih state and diachrony with evolution, approaches the same logical impasse
encountered between persistence and change. This logical impasserns/ented within a
O6processual 6 gynehrosypardodiachrorgnergeto gigldecduration.Whereas in
Newtonian time, events are isolated happenings, succeeding one another, frame by frame, each
event i n Bergsonian time f@Ais seen to encomp
protenti ons (ldgad, 2000p.el194) Thustemmorality and historicitfrom a
Opr oces s ua laré nopopposep lucrathewvneerge in the experienpeacfitioners
who, through their activities, carry forward the process of organising and innovahiisg.
clarifies the reldaonship between synchrony and diachroapd we can now examine the

relationship between necessity and chance.

3.6.3 Necessity versus Chance

The role of necessity and chance, while innovating was the third puzzle to emerge from the

literature review. Tt dilemma is evident within two distinct yet complementary streams of
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i nnovation research. The first stream, pits
perspective on innovatiqiGarud, et al., 2034/enkataraman, et al., 2013; Alvarez & Barney,

2007) I n the second stream which iIis concerned
the O0sear ch(Aup@2@PlBg ait msadet cetgtyle @ e (Madyiltia, stlr, at e gy
2013) The main contention pertains to the trea
06search scopeb6 perspectives are ceeuspnge ment
opportunities in exogenous contexts t he O6creationd and O0deep se
complementary insist that innovation opportunities do notegist but rather are created
endogenously. Innovation therefore, within both perspectives emerges from a mixture of pure

chance and mealnical necessity.

According to the 6discoveryod meporsntenexus ve, W
theory(Shane & Venkataraman, 2000; Venkataraman, et al., 20i®)vators are atomistic
actors working Wthin exogenous, established contexts. The creation th@dwarez &
Barney, 2007; Alvarez, et al., 201&cognizes that opportunities are not always exogenous,
but could be endogenously created by the action oplpeseeking ways to develop new
offerings ( O6 Connor & . Here,ceeen thd@ighlihgvators are atomistic actors
confronting an exogenous context, the context rather than providirey-amte source of
opportunity (necessijyacts asthexposar bi t er s (chance) (Qafud,t he it
et al., 2014) In both perspectives, agency is located within individuals facing the world out
there. Thavorld out therecreates not just the necessstiio innovate but also performs the role

of censorship from which the efforts of individuals emdrgehance

Within the O0broadd versus O0deepbd search de
perspective on innovating, innovations are seentobauret i ng from either &
strategy panning multiple network&huja, 2000or from a O6édeepd search
depth of the network (knowledge) structures is exploited by individuals. Here, the search
0 p r oiclargely contextd r i YMaggiitia, et al., 2013, p. 97Actors in these netwoskare
i mplicitly cagnsvalyheldw, pagsivdvessdils through which information and
knowledge flow unimpeded and unchangé@helps, et al., 2012, p. 1148)ere too, networks
are viewed as exogenous, acting as thpastar bi t er s of the innovato
once again assigned to the individual innovator who through a combidtitessity and
chance, negotiates the search terr@taggittia, et al., 2013) The networks out there

exogenously create the opportunities for actors to innovate. Actors, react to these opportunities
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through a variety of rgmnses. Networks then engage in the role of censorship from which

innovations emergBy chance

Both these debates underemphasise the role of creativitypndbess of innovatingn the
literature review, we have seen that all definitions of innowatigist on novelty or newness.
It is however possible to distinguish between two kinds of novelty. Within novelty of the first
kind, creativity is inherent and it denotes
in other words, is to cauge exist, make or produand implies subjective agen¢yngold,
1986, p. 177)Novelty of the second kind, the kind implicated in the above debates, rather than
being created is actually onlyevealed This distinction between two very different
understandings of novelty is what separates resultant processes from emergent [{eisesses
see Garud, et al., 2015 for an excellent discussion on this.pdlith)in resultant processes,
novelty can be reduced to the propertad its individual parts. Not unlike our hydrogen
oxygenwater example. Innovation then is essentially a mere recombination or reshuffling of

pre-existing elements.

The necessity versus chance debates are a resalidihg innovation backward8y this
I me taning fr@en an outcome in the form of a novel object and tracing it, through a
sequence of antecedent conditions, to an unprecedenti dea i n t héngold, nd of
2011, p. 215) Since almost all stuels where these debates surface e¢post theorists
essentially retrace the chain of causal connections from the novel object to an agent. In the
absence of an identifiabl e aghancealongt, hea sr d snyglotl
(1986)ast utely observes, niis not an agent, rath

the sentence that would otherwise be occupied by the name of the agent, if one existed. Through

such substitution, chance deputizegaseat i ve subject, whil st act
(p. 177)
To invoke O6necessityod, on the other hand,

advance of the process. This argument can take timedioeither radical mechanism or radical

finalism. Ingold(1986)sums it up well when he writes,

AT he finalist asserts that all things come to be as parts ofaraueged program, and therefore that
their appearance amasnonly to revelation. The mechanist too, reduces all performance to a
programme, but it is one that came into being with the machine, rather than prior to its realisation

in the mind of a creator, and that consequently remains to be discovered and eoagpadby the
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human intellect. Either way, to say that something
or replicates what alreadg, and therefore that its appearance attests tgénsistenceof a

particular state of affairs. If in the everstomething else quite unexpected comes to pass, the

mechanist would be led to conclude thdity chancé a novel state has come into being, of which

the unexpected is a necessary consequence. Thus we find again that persistence is to change as
necessitys to chance (p. 204)

We are thus brought back to our original logical impasse. Overcoming this recurring
dilemma requires us to give up thinking about reality as a succession of states and embrace the
notion ofcontinuous process. In this fluxing flowing reality, nothing persists which means we
need not invoke necessity in our explanation. Nor can we put it down to chancehsimce,
by r e ftean evien lgappéning in the absence of any obvious desiggm@tmly), one
that is irrelevant to any present need or of which the cause is un&fbeiRond & Thietart,

2007, p. 536)s constituted by its opposition to necessity. We therefore have to conclude that
the Osluibst@nbpposition between neoneansntty an

creativity of the process.

This observation is not as surprising as I
research, though &ésubst ardrexanpieBurgelmaiv@Ba)e al | u
observed that the aut onomo u ghe seleative eflegsyfthei t hi n
structural context by mere chance or because alert actors are able to circumvent, or ptay to the
advantage, the selective mechani@nis. 67) Similarly, Van de Ven and Suf2011)
acknowledge their inability to reconcilestitutionalism( tbe rules of the game that makee lif
predictablé ) wi t h i ndi vi du ardividuahfreadom, creativityedne $elf at e s

governanc@ wi t hin t heir | i(p @0) Siryilarly, thedorba tecarkst ha fo ucghhad
O0bri col agd@rua&Kamoe,2@Bedi scussed earlier, are
approachesdé6, as the authors suggest, but rat

turned out the way it di dtoooftEn, thé notion thabhteing® nar r «
could have easily turned otherwise is lasthe accounts aretrospectivéHoholm & Araujo,
2011, p. 935)

To conclude, in this section | have analysed the role of necessity anckchdhin the
6di scoveryd versus O6creationdé and the O6sear
innovation process. | show that the debates are based on two competing understandings of
novelty. It is the tendency to read innovation backwards tisitngcessity against chance.
Since the flux of continuous experience is being analytically dissected, only to be reconstituted
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as antecedent and consequent conditions within a succession of states, craatiprgsiented
asnecessity and chance.AAprc essual 6 per s p e c tdiscovatthetactthat ont r a
cr eatin siwl,respénses of agents themselves, rather tharexpmtng external
environmental conditions, cacrede unanticipated consequences that eventually end up
facilitating or twartingd (MacKay & Chia, 2013, p. 209he process of innovatinghus,the
O0substantiali stdéd perspect i v enecessitypgamsichancee r ol
whereas a O&épr oces s ua lrobe ofpceatiaty By aritingvnecessity and b r a t ¢
chance

3.6.4 Determinism (Structure) versus Freedom (Agency)

Clarifyingt he r el ati onship between O0structural d oc
as a corollary from the necessity versus chance ddbata though the structure versus agency

debate is most explicitly evident in the fra
perspectives of the innovation process, it
perspectivesoninnavt i ng. Whil e on the one hand Opract

social constraintsgocial action dividéDougherty, 2008)on the other hand routine theorists
frame the debate by dividing routines along ostensivepanibrmatived p a (Feldsnan &
Orlikowski, 2011) So what is the underlying logic that leads to this division between structure

and agency?

Within the previous section, we di damedver ed
either with or without the notion of a crea
ontology fails to sufficiently emphasise the role of creativity by invoking necessity and chance
as an alternate explanation for novelty and innovatiornw No the absence of immanent
creativity, the emergence of novelty can onlyrbeealedeither by pure chance (limiting
structure), or by a spontaneous free will (unlimited agency). And in both instances, since the
6pat ho, at laleadylad out, everly imreation is reallysonly a discovérthe
probable realization of an imminent possibilitggold, 1986, p. 206)Consequently, we are
allowed to representacts and intentions as aggregates of discretdjesnor elements
constituting a performance. Here, what begins as a succession of discrete intentions ends up

translated into a string of performance.
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The innovator, thus appears as a fAthread o
intent i nons®@aandéda | ocus of <creat i v(hgolgrle8at h wi t
p. 207) Once this is achieved, it is now possible to resolve each of these discrete acts into two
components. The first component is rggpee, constant and rule bound (necessity) and the
second is variable, contingent and idiosyncratic (chand®. formeris thereforesocially
determinedand labelledstructureand the latr being free willed or undeterminéllabelled
agency. It is the logic that allows theorists to misrepresent practices and routines as a
combination of 6o stpars®adugherfy, 2@08; Beldhgn& Ofikowskna t i v e
2011)

But then, as Ingold1986) observes, so long as agentic freedom is constituted by its
opposition to structur al determinism is can
wr i ttoehagve aniinfinite generative capacity and quite another to be able to guirptsive
use int he practi cal (p.b209 ilt iseteegeconsfructibni of eoaducby
concatenating several such discrete acts, e
6det er mé mteiflmpolde1986, p. 210) whi ch | eads us to this
(see Chia and Hol2006)f or a simil ar argument on @Gpurpos
the other hand, i f ciesmsawadtdi i d eingiverhoekigpeatt ha s so6

in advance of the execution of a specific project. The only given satfiag to make it

Il n this sense, i n(Garvdgetal., 20]0Whese pédths aatgbalorgly, e at i on
as ameshwork of corresponding lineatherthanasanteract i ng O6net wor ké of
Her e, al | 6ends6é6 are merely transit points
t hen means that fAwe cuwposed aventinltheir execgiohsoaoklre o ur
best laid plans are necessarily engulfed in the very processes we seek to direct. Every act or
increment of conduct, is also an increment of advance in the evolution of purpose in the acting
s e I(lhgold, 1986, p. 212)Thus theopposi ti on between Odeterm
6agent i cobdapproaehingreafityisresolvedipiarpose | nt enti onal i ty,
in the very movement of O6o0om@sei @awns rApmosest, sefnt wia
recursively «c¢onst(lngold) 1986] p. B19)Thé dhdee tienrtneil nliescttioc 6
versusd agent i adé bfart eee da m gfailureatd dissrimihate detwedn two cless
of event: those that in aggregate constitute a life process and those that mark changes in the
objective structures channelling this proeg$sgold, 1986, p. 152)
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The social constrairdocial action dividéDougherty, 2008)n the practice of innovating
emanates from 6édsubstantialistd thinking, whi

intention (deliberation separated from the actual execution). To paraphrase fron(19g6id

fiOn the one hand there is the motivated pursuit of vaheds presumed common to all members

of an organisationgoverned by rules of procedure that are either constricting or enabling. On the
other hand, there is thenmotivated substitution of one set of goals for another, held to mark an
abrupt transition to a new social state. The first subjects freedom to the determination of a collective

will; the second subjects such determinism to an unwilled freé@on212)

However, if acts are conceptualised as a continuous processenfiorrin-action (no
separation of del i b e rmrot intentions aare,dlike eneraocias,t buto n )
inessential snapshots artificialut out from experience by the operation of the intellect and
held up to view, in the rationalist reconstruction of conduct, as a series of discrete antacedents
(Ingold, 1986, p. 313 my emphasi$ut diffeently, prior intentionsare re-presentational
whereasntentionrin-actionis presentational. The opposition between a deterministic structure
and agentic freedorhr om a &6 s ub st asthus dissolvedtinto wwpododiai e w

Oprocessual 6 worldvi ew

To conclude, in this section | have analysed the tension between structural determinism and
agentic freedom, invoked by the path dependency versus path creation and the practice
perspectives on innovating. | show that the debate hinges on two competergtandings of
action. Il n the dédsubstantialistdé perspective
intenti on. I n the O&6éprocessual 6 perspective,
continuous process. Since the flux of continuexggerience fronintentionin-actionis being
analytically dissected, into a fixed component (structure) and an idiosyncratic component
(agency) reconstituted as a succession of discrete acts, purposivengseseméed as either
determinism, freedom @ combination of the twa hus, determinism and freedomhich are
pitted against each other within a O60substant

unitedinto purpose

3.6.5 Summary

| began this section ngvisiting the puzzlethatemergd from the previous chapter. The

puzzles were seen to originate from a O6subst
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change, synchrony against diachrony, necessity against chance and determinism against
freedom. These tensions originate from a@substanti al i st ont ol og
accommodatewhat is essentiallya moving realityinto a fixed framework of cognitive
categorieglngold, 1986) Therefore, theetensionc annot be resol ved with
worldview. However,mbr aci ng a O&éprocessual Gransgendhésd vi ew
puzzles.Theseoppositionsdissolve when we embrace {@cessual perspectivand accord

primacy to the movement, duration, creativity and purpda&en together, #se constituta

processual worldview ofalongly unfolding corresponding processéable 1 below,

summarises these arguments by contrasting the substantialist with the processual perspectives.

Table 1: Substantialist versus Procesual perspectives fromngold (1986 pg 209

Substantialist Processual
Persistence Change Movement
Synchrony Diachrony Duration

Necessity Chance Creativity
Determinism Freedom Purpose
(Structure) (Agency)

3.7 Conclusion

| began this chapter byuestioningwhetherthe puzzlegshat emerged from the literature
review are the result of odtrained incapacity'(Poole & Van de Ven, 1989, p. 564)
appreciat@alternate conceptualisations of organisations? A fortaytite metaphysical debates
within organisation theory allowed me to establish two competing conceptualisations of
organi sations. The first i s root edroossses hi n t
represent change in thingShe secondisroole wi t hin t he Oprocessual
where organisatiorare reifications of processg#oole & Van de Ven, 1989, p. 564; Langley,
2007; MacKay & Chia, 2013)
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In order to better understand trep | i cati ons of embracing a o0
social science research, | consulted the writing of In¢id86; 2000; 2007; 2011; 20138y

likening processes toi Ine s , I have demonstrated how 't he
contrasts with a 6éprocessual 6 understanding
epi stemol ogy, whilst the | atter by embracing
conguent with O6organisational 6 becoming. Fol I «

some prominent practitioners of mainstream 6

The insightghat emerges from this exercise, allow us to side step the opposition between
persistenceral change, synchrony and diachrony, necessity and chance and determinism and
freedom. In thislternate Ingoldian becoming perspecti&grocess is reconceptualised as an
alongly unfolding line embodying movementradion, creativity and purpose.ines, knots,
correspondence and meshworks, in other words, equips us with the conceptual tools required
to investigate the dynamics of organising while innovating from an organisational becoming

perspectivel have summarised this perspectind-igure 9below.

Ingo]dian becoming

perspective

W Purpoge Movement
Aty se
ement Duration Cxe®™
MoV

Duration

Creativify

Purpose

Figure 9: Ingoldian becoming perspective

Organising and innovating, therefore, are reconceptualised as alongly unfolding lines of
becoming. Consequently, embracing this Ingoldian becoming perspedioxgs us to
investigatecorrespondencdetween organising and innovating as they becdrhes in turn

opens up a new line of inquimgto the dynamics of organising while innovating
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4 Outlining the Theory of Method

060To the individual soci alhedassictatition, sdcial scierce f e e |
is the practice of a craftéo
C.W. Mills in The Sociological Imaginatiof1959, p. 215)

fiMy whole work has come to resemble a terrain of which | have made a thorough, geodetic
surwey, not from a desk with pen and ruler, but by touch, by getting down on all fours, on my
stomach, and crawling over the ground inch by inch, and this over an endless period of time in
all conditions of weather

Henry Miller in Reflections on Writingl941, p. 27)

4.0 Introduction

So how might one go about investigating innovating marked by its spontaneity, complexity,
and variety along Ingoldian line$®y aim for this chapter is to provide the readgth a full
disd o s u r ethemny of mdthed(Fettigrew, 1990, p. 26Which informed my field study.
Such a disclosure is important to judge what Edmondson and McMaAQ3) call the
'methodologicafit’ (p. 1155) which refers to the internal consistency among interconnected
elements of a research project, including the research question, prior work, research design and
the intended theoretical contribut®of the research exercideh e absence of Omet
fitdé can result in a |l ack of coherence betwe
reporting of the result€Ropo, et al., 1997)The goal here, of courses to build a processual

theory which explains organising while innovating.

The previous chaptetaid out a process philosophy inspired Ingoldian becoming
perspective. In this chapter, | translate those insights to develop a research meiteldolog
frameworkwhich can be deployed to investigate innovating as organisational becoming. This
chapterns organised as follows first provide an overview of process methodologies used to
build theory within organisational studies, focussing particularly orr tmeithodological
' i mitations. I next turn to the i mpact of t

Opractice turné examines and <clarifies what

111



individual activities.These insights, then guide theeasch strategy deployed to investigate

the research question. The sections which follow expand on the research setting, data sources
and the methods deployed for gathering data. The penultimate section describes the two stage
process of data analysis. Higathe chapter concludes by summarising the research strategy

and acknowledging its limitations.

4.1 Process Methodology: An Overview

Process methodologiesextipt tocreate knowledge thas concrete, practical and context
dependentFlyvbjerg, 2001, p. 66; Langley, 1999; Van de Ven, 200Agmethodology must
therefore check the boxes of theoretical rigour and practical usefulness by paying close
attention to hownnovatingin-practicewithin an or@nisational context, is carried dhtough
eventsthatunfold over time. Thisl believe requires enethodological orientation thatlows
the researcher to capture the lively sense of the practical, workaday wiondedting of the
welter of ordinaryundistinguished things and people; the tangible and the quirky, the unrefined
elements constituting organising while innovating over a significant period of Breess
methodologies, unlike purely inductive or deductiveeaesh methodologiegsombinerich
theory with rich data to create rich knowledg®rton, 1997) Investigating process

methodologies therefotecomes a useful starting point for research design.

4.1.10ntology and the ProcessMethodology

The distinction between thesubstantialist and process ontologies impacts process
methodology.The process methodologies described by early scholars like Pet{ipoa)
Leonard Barton(1990) Van de Ven ad Poole(1990; 2010)and Langley(1999) are all
designed to view process from the outside where processes are conceptualized as something
occurring between two states or two g#afi. These early developments were important to
effect a shift in research focus from measuifrggchange occurred in a variable meaduat
different points in timeto howchange unfolds over tim{®an de Ven, 1992,.470) However,
when processes are conceptualisedngeraction between stable entities, then the apriori
assumption is of a world consisting of stable entities whose interaction constitutes processes.

Therefore, the knowledge generated by these appesawhich are epistemologically

Aprocesso, typically takes the form of stage

is shown to have distinct states at different points in time.
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The other group of process smedt hbond wll coggiye ss urca
used by Feldma(2000) Pentland1999)and Barley(1990) or i gi nat e wi t hi n
framework(Rasche & Chia, 2009yvhich look for universal and ahistoric codes guiding action.

Thus when the routines they investigate are abstracted from their context and labelled, the acts
which sustained the Oprocesso6 ar éeesaptuweul f ed
Al exi cal evolutiono (new moves) and Asyntact
but the source of these changes would be exogenous to the model and thus(Eled#aind

& Rueter, 1994)

A third groupof process methodologies such as W¢id95)and Chau and Witch¢2005)
Ssubscribe to a O6éprocessd ontological real it
epistemologicalrdai t y i n which we make s(Bakkene& Herhes,t hi n g :
2006, p. 1606)Theontee pi st emo |l ogi c all relationship bet w
for Weick, in a state of mutual tension, a kind oflelitical relationship(Bakken & Hernes,

2006, p. 1602)Hence, his inadverters d v i cstamp out néurds(Weick, 1979, p. 44)
because his methodological framework cannot simultastg@ccommodate both the act of
organising and the resulting outputs of those actions. But as pointed out by Bakken and Hernes
(2006) and later acknowledged by Weig@010) this dialectic tasion vanishes when we shift

our attention from nouns to nounmaking.

It is this fourth version of process, whereality manifests through the continuous
correspondence of verbs and nounmaking that is congruent with the process onto
epistemology. In othrewords, the apriori assumption is that of a world made up of processes
in the making.The ngority of researchthat subscribes to a process ontology, has been
conceptual in nature with very little being said or written about its impact on the way empirica
research is carried o(¢an de Ven & Poole, 2005, p. 1390; Pettigrew, 2012; Steyaert, .2007)

As Pettigrew(2012) hi msel f a highly di sstsibn gwisshhadc hpr §

fiLatterly, philosophical writing by Tsoukas and Cl{#002) and Chia and MacKa{2007) has
attempted to bifurcate the process field into weaker and stronger viewscegproy positing a
different ontology for the stronger view. However, as yet this interesting distinction has failed to

have much impact on the practice of process scholarship, which is our main inteiegt. A&E6)
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By hi s own admi ssi on, Pettigrewods schol ar
0substantiali std and O6processual 6 notions o
respectively). But the remark also suggests the difficulty of adopthngga o cessid@ ont ol
empirical researchResearch design should therefore be tailored to do justice to this

6ontol ogical 6 reality of process.

4.1.2The Practice Turn and Process Methodology

The need to bridge the gap between the formal academic krgand@d applied knowledge
which practitioners neean de Ven, 200 ed t o t he O&épractice turn'
(seeWhittington (1996; 2003; 2006)Jarzabkowsk({2003)and Simpsor{2009)for details.
The épractice turnd opens up exciting possi.l
Whil st on the one hand, macrémicioalistiactioasigigsistmmg t h t h
on the primacy of a dynamic and emerging field of practices as the starting point for social
an al (Chkia&MacKay, 2007, p. 224pn the other hand it muddies the distinction leetv
activities, practices and processes by treating them interchangeably. The question confronting
the praxis of process research then becomes,
the actions and intentions of individual agents? Or, are pesctionindividualist phenomena
with features expressed through the opeded set of actions which constitute them?
(Schatzki, 2005, p. 480)

The former view of practice entails methodological individualism which siiisctural

determinism against agentic free will. Since, individuals are treated as discrete, bounded

Aicausalintesagtieagwtisdh t heir environment, At he pre
what actors 6doé, I ndi viced nather thaa themsdlves paduets 1 n i t

of s oci alChiagmMacKay,200&,@.219) Put di fferently, O&épr a
same basic philosophical presupposition with the substantialist ontology in process
methalologies. Subscribing to the latter view of practice, however, is consistent with the
process ontology described in the previous section. Here methodological individualism is
eschewed by making the social practices, themselves the loci of analysis. [Jtieah@acus

isond i n di-ie-theewnavli r oto beenmdérsiood, not as a bounded entity but a process

in real time. To clarify, it is people who p
organization of a practice isnotacollectidnopr oper t i es o$chaizki,@00% i d u a l
p. 480)
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This distinction between the two profoundl
be sharpened by understandingliegdeggeian (1926/1962d i st i nct i obuildibhget we e n
perspectivdé a n dwelling perspective . | buildingperspéctiv@, i ndi “exisdual s
their engagement with the world and worlds-pxest before they are lived in. This view is
consisteh wi th the O&édsubstanti al iss(whéthepindaidublioc e per
organigtional) are configured as distinct entities deliberately engaging in purposeful activities.
What is overlooked or misrepr emadeimwheactbnsr e i s
emerge nosdeliberately through everyday practical copi(@hia & Holt, 2006) In the
awelling perspectivi , our involvement with practice 1is

object we apprehend buather it is an extension of us. Practice here is, above all, the

performance of its constituent actioifled we |l | i ng per s p, evidh seesstheof &6 p
social world as brought into being through e
ont ol ogyo. For it is from these activities t

activities, become the unit of analysierh which we discern processes.

60Building moded methodol ogi es st ar ththhty sepa
the perceiver has to first construct mental representations and models of the practice, prior to
any meaningful engagement witlglinigold, 2000, p. 178Hence the assertion that it is possible
to observe process(Poole & Van de Ven, 2010; Pettigrew, 201Zhis can be contrasted
wi t h t he 6dwel | i ng modeo of engagement , w |
60 wa y f i(@hdi& Riat,2009)by tracing chance incidents, noticing peripheral happenings,
acknowledging dispersive serendipity and unintended consequences, all of which manifest in
the unfolding pathways traced by phenomena being tracked. Here, processes are inferred from
the activities otthe actors. To quote Ingo(@000) t he researchers Afeel
world that is itself in motion, continually coming into being through the combined action of

humanandnoh u man a @gpeldy) i es 0O

Such an autopoetic dwelling mode, is a necessity to capture the generative property of
richness(Weick, 2007) evoked t hr eniogptei tnlged fd o rmihreg act or s
their activitesar e a o6part and par-iotebd eiofg tdfe(ingdide cvesrs!
2000, p. 168) This distinction has at least three major implications for the research
methodologcal framework One, it requires us to modissolve the entrenched analytical
distinction made by Van de Vdt992, p. 169pb et we e n p racategosyofecencepts 0

or variables that refers to actions of individuals or organizaiiona n d p r aseqensee s as
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of events that describes how things change oventiR&ther, the empirical focus should now
be on how activities are conductidoughevents which unfold over time. Incidents and events
crystallise from this flow of activities. One can at besiperience constituent actions as they

happen and make inferences about the remainder.

Two, methodologies which adopt an independent obsernented mode of engagement
(Pettigrew, 1990; Van de Ven & Pool€9D; Langley, 1999re not adequately equipped to
capture the internal logic of practices constituting processes. Empirical contributions using
such process methodologies are often based on what people say they do or héRardotie
& Pettigrew, 2007; Van de Ven, et al., 1999; LeorRedton, 1990) mostly retrospective
reasoning, rather than on a direct observation of engagement. Other empaticatisused
include attending strategy meetings as a gquiesérviews (Jarzabkowski, et al., 2007;
Jarzabkowski, et al., 2012; Van de Ven, et al., 1999; Paroutis & Pettigrew, B@jical
narrativegBurgelman, 2011Garud, et al., 2014nd practitioner diarig@alogun & Johnson,
2005)

These methodologies rely on reported accounts and thus make it hard to understand and
unravel the tacit and deeply embedded contehdontingent natre of organisig processes at
play. The texts phudiedpaed, mbsinidy Oemgngg,s £d, s
1996, p. 17)No doubt, these methodologies all have richer explanatory powers than methods
suted fod ©Ohaor aes e Hiogwstd glesses over mech df thheepturalitys
of possibilities of what might have happened, to the unity of what happened, thus stripping
away the temporal reality of practice. Some exceptions to this hamdbeen research on
temporal work by Kaplan and Orlikowsk?013) and research on micarocesses through

which institutionalised practices are maintained by Lok and De RZi}iB)

Threet he met hodol ogy must be sensitive to the
ti me of t he(Sohaizki,2@06, p.\1866) s tDchat zki expl ains,

time is a before and after orderingeafents or moments, real time of the objective sort is the

passage of a not i nstant aneous(20@yvpe IB66)At h at i
Oprocessual 6 methodol ogy, I ruirek an erntation thatist h  t h
open, pragmatic, dispersive, and opportunity
Asituates I1Itself within the milieu of pract

through a reliance on aninternally ¢uk at e d h a b(Chia,2804, p.r33Vghat it tries 0O
116



to grasp is Athe apparent patterned Ghiansi st e
& MacKay, 2007, p. 234)

Adoptinga particular perspective can have profound impact on the design and execution of
a process research methodatadjframework Research outputs in a s
mode can at best generatspectator theory of knowledge: a bouquet of abstrantepts
which are, as fl owers gathered, A o n I-shotamo me n t
taken, as by a kinetoscopic camer a,Jamds, a | i f
1909/2011, p. 78)Sud a methodological orientation, as Bourdigi®90) so poignantly

expresses, il ets slip everything thatp makes
80). Research situatadn t he processual 6dwel l ingd mode
framewor k of A p(Bandbérg &Tadukas, 2011i po 38&@plactitallayic that

is internally coherent and plausibletotheworldafprt i t i oner s, that does

to speak itself in a | @ha20864gpe33f orei gn to its

4.1.3 Pilot Study

In order to deduce the practical implications of these theoretical insightsripirical
fieldwork, | undertook a pilot study. The study was carried out within tifermation
Technology (IT)department of a Glaswegian construction company and lasted for three
months. | tracked a project to upgrade the internal IT server wittgrotganisation. | would
visit the site once every week for twelve weeks and interview the IT department staff as well
as various stakeholders. This was not really an innovation per say, but it familiarised me to the
challenges of doing field work from aquess onteepistemology. It soon became clear that to
be able to capture ndimear process dynamics, traditional methodologies like grounded theory
(Strauss & Corbin, 1998; Suddaby, 2006; Glaser & Strauss, ¥@bhot work because, as
Weickapt |l y summar icaeand,t b uebry dhilegthe ground is dovibgh
(quotedin Meyer, et al., 2005, p. 463)

The pilot study identified the need to observe organising activities through contextual
immersion ather than interviewing people to cagar record what people say they are doing.
This requireghat lempirically investigate how activities are carried thmbughevents which
unfold over time. Without this, it was not possible to captureathbiguites, contradictions

and ambivalenceshich manigst while innovatingMarch, 2006) The difference, if you will,
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is between understanding organising and innovating as practical engagement in a complex
world as opposed to rationavolvement in a conceptually simplified worldHeidegger,
1926/1962) Insights from the above arguments were distilled into four specific guidelines

which influenced my research design.

4.1.4Process OnteEpistemology

Four principles guided the design of my methodatad) framework One, the research
design should be able to capture all types of activities wbatstituteorganising whig
innovating. Two, it should be able to explicate the generative mechanism linkorg#mesing
and innovating processes as they unfold. Three, data to the extent possible, must be captured

directly, in real time, as these activities from which the processes would be inferred, unfold.

And four, data anal ysitsersmso udfd dcet iawiltey & oa n do
constitute for a processual explanation. As Schaz@D6)p oi nt s, AThe real
organization is the unfoldings of theceperfor

an organization in real time is, thus, to experience the movements of its performances and
events; to understand an organization in real time is to grasp, explain, or theorize these

interrelated an¢.1p68)tt erned passages. O

To summarise, adopting a process inspired practice perspgchie& MacKay, 2007pn
innovatng allows researchers to theerithe links between organising and innovating in
empirical terms, grounded managerial actions. Since innovating exists in the realm of action,
one cannot hope to understand the implications of innovating for organising and vice versa,
without investigating how it is carried out in real time on an ongoing basis. The research
strategy should therefore be sensitive to the contextual dynamics though which innovating
unfolds. This would allow us to develop an alternative framework to explain the links between
organising and innovating. Understanding how these processes intertywnaetine can shed

light on how organising and innovating become.

4.2 Research Setting

In order investigate the dynamics of organising while innovating, | draw on my seven month
long field study of two new product development projects at Peak Scidntifited. The

selection of this research site was shaped by the choice of research topic and question being
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investigated. While there was a lot of forethought and interittiatwent into choosing the
research site, it would be utterly disingenuous for meldwnplay the role of a judicious
mixture of chance, opportunism and serendipity which played their part in gaining site access.
On 23rd May 2013, | was invited to attend a Leadership Clinic organised by the Centre for
Engineering Development and Educatibetter known as CeeD Scotland. CeeD is a growing
community of businesses and academics that aims to pool together talents, expertise,
experience and resources in the pursuit of operational excellence within organisations. Mr
Robin MacGeachy, the Managiiirector of Peak Scientific was the keynote speaker at this

clinic.

Robin shared his experience about running Peak Scientific in a talk titled The
Transformation of a Scottish SME'. Some of the issues he touched upon during this talk
happened to resate deeply with my research question. During the savoury buffet that
followed Robin's talk, | approached him and shared some my ideas on what | then suspected
were Peak's innovation challenges. Robin seemed interested in my research and redirected me
to his Engineering Director. The Engineering Director then invited me to Peak Scientific where
| presented him with my analysis and research question. Sensing the mutual beneétddhat
result fromundertakingiengaged researclfVan de Ven, 2007Peak’'s Engineering Director
ran my proposal by the organisation's board. After obtaining clearance from Peak Scientific's
Board of Directors, | was invited to join Peak as a resident innovation acaddmgan my
field work in August2013 and exited the field in March 2014. There was a three week break
from the field during Christmas in December 2013. This did not have a significant impact on
the data gathering process as the level of activity within Peak was low during the holiday

seaon.

Peak is a privately owned company headquartarbathinnan, a suburb on the sowtlest
of Glasgow, in Scotland. They are a leading manufacturer of gas generators for scientific
applications in the Analytical Instrumentsd u st r y. P erausdd by dpug discbveryt s a
labs of leading universities, research and production labs of the pharmaceutical industry the
petrachemical industry, the food and drink industry, firms and agencies responsible for
providing environmental reports, forensic ladrsd hospitals around the world. They have a
presence in six continents with established offices in the UK, Germany, USA, Brazil, Mexico,

India, China, Japan, Singapore, Taiwan, South Africa and Australia respectively.
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Field research at Peak offered sevexdvantage$or carrying outempirically informed
theory buildingof innovation management in practice. First, Peak had substantial experience
in new product development (NPD) and several ongoing NPD projects. This afforded that all
but rare opportunityo gather data about innovation in real time. This advantage is crucial from
a methodological point of view because the researcher now has an opportunity to learn about
innovatingin-practice based on what practitioners actually do ratheciharhat theygay they
do. Second, the organisation itself was neither too small, nor very large which allows the
researchet o transcend dfhearmasluyadi sl edviedtsi ncti on
researchers. This meant that the processes of organising andtimp@eauld be tracked by
0s hadowi n g(Czarhisavska, RJO®aing éreated, by cutting through the artificially
restrictive micremesema cr o -®fl eamrélsysi s 0. Since the admi
the production dctory were cdocated, it was possible to gather data on phectice of
innovatingacross functional departments and vertical hierarchies by shadowing the innovation

as it evolved.

Third, conducting process research of such an immersed nature woulcveoteen
possible without intensive and at times even intrusive levels of access which was granted to
me at Peak. Since innovating in most organisations is jealously guarded (and justifiably so)
with rules to protect copyright and intellectual propeitynight not always be possible to
negotiate such favourable access terms when researchers setessgdochsuch studies on
innovation.Fourth, this wasot action researchMy taskas a resident innovation academic
wasto 6 0 b s ¢he praztice of inavating as a participant observer. | was not asked for my
opinion nor did | volunteer my opinion (at least to the best of my knowledgedjakéd the
unfolding of events for the entire duration of my study. At the time of embarking on this study
| had nade it explicitly clear that this would be a stwdth people rather than a studipeople
(Ingold, 2011, p. 238)

Fifth, tracking twoNPD projects in real time within the same organisation allows for a
genuinely operended and comparative yet critical understanding of organising while
innovating. The endeavour, though essentially comparative, does not compare bounded
objects, structures, people, entities or outcomes but rébaevays of becoming\nd finally,
the pemission to access all internal documents, emails (I was given an internal Peak email id)
and audio record all the meetings, discussion and conversations simplified the execution of the

research.
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In sum, collaborating with Peak afforded the opportunitymeaningfully address the
research question ian organisationand not from the armchair! What makes studies in this
genre truly processual, as IngéD11)so perceptively observes, is "that this world is not just
what we think about but what we think witi(p. 238)and, therefore by the same token,
radically different from positivist or nepositivist process research in management. Process

theorising here is being allowed taigaon outside academic corridors.

4.3 Ethics

Prior to the commencement of my field work, | had filled out the Research Ethics Form
(REF) which outlined my research strategy. | had also simultaneously filled out a Participant
Information Form (PIF) andrppared a Consent Form (CF). These were attached to the REF
and all three documents were granted ethapgirovalby the Research Ethics Committee of
the Department of Strategy and Organisation at the University of Strathclyde. The PIF and CF
were circulaéd among the staff at Peak. All the participants signed the consent form which

was also signed and approved by the Engineering Director.

The data gathered was treated confidentially and was accessible only to my supervisors and
myself. It was stored awap a password protected folder. | was given permission to retain
Peakds name andimags encludes iwithan ithis thesis.sTheanames of all
participants, except the Managing Director, have been anonymigedtexttheir privacy.

Al s o, clertswhdveere involved in this study have been given pseudonyms of Alpha,
Theta, Delta, T Compressors and G compressors respectively. All the empirical material

presented here has been read and cl eared by

4.4 Data Sources

Doing Oprocessual o field research, althougl
fraught with logistical hurdles and unexpected incidents. Researchers will have to manage and
navi gat e t h échatokmz0B) eelationshsps, ane 6ope with emerging constraints
impacting data collection. These can often result in-pnaject changes to planned research
designs. For instance, whejoined Peakfor the first three weeks, | was tracking five ongoing
innovationprojects. However, two such projects being tracked concluded within a month into

my fieldwork. To track them then would have meant resorting to retrospective reconstruction.
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Hence these projects were dropped from fieldwork and the projects being trarkagduced

to the two projects reported here. The decision to track the two projects, Alpha Panda 2 and
Theta Corona, presented here was based on the grounds of empirical richness, theorising
potential and project time scale. The flip side of intensiwesg in the field is the incresd
likelihood of 'data aspbiation’ (Pettigrew, 1990Q)

Research methods used must have the twin capacity to sufficiently respect both theory and
evidenceg(Van Maanen, et al., 200mhe predominant source of data was through participant
observation. In orddo scale the practical and useful heights in process theorising, one has to
use the ladder of participant observatiBat observation, here, refers neithethe removed,
detached and disinterested contemplation of a world of olfettkarzabkowski, et al., 2012)
nor to the translation of these objects into mental images or represen{@ans, et al.,

2014) Rather,ir ef er s t o At he i1 ntimate coupling of m
the currents of ac(lngoM,i2Qly, p. 22a8)Totobservegheny asingoldme nt o
(201)yemindsu s, i s not so much to fswakhwhitdgoing s o6ou

ono (p. 223 emphasis in original)

| started field work in August 2013, just after both the projectsrtepdere hadtarted |
used to reach Peak, which was a 90 minute bus ride from where | lived in Glasgow, by 8 am
and catch the bus back home by 5 pm, spending my entire working day, all five days of the
week, at Peak. | did so until the"16f Decembe013. From January 201til March 2014
| spent first three days of the week (Mondays, Tuesdays and Wednesdays) at Peak and the
remaining two days organising the data gathered. | did so because most of the regularly
recurring meetings discussing the giadjl was tracking were scheduled for these days. Such
prolonged first hand exposure to the phenomena allows the researcher to gather data with an

accuracy and empirical sensitivitpned by detailed observation.

Such access into the empirical is methodadally and qualitatively very different from the
empirical access gained either through the reduction of events by treating them as abstract
entities arranged into unified patterf#oole & Van de Ven, 201@ by t rsegaehceng A a
of fevent so as (Langey,cle99,tp.uc@2But praldnget exposude also
means that the fieldworker inevitably must come to terms with the situational dictates and
pressures put on, expressed] aresumably felt by those involved in the study. Van Maanen
puts it well when he writes AThere are no sh

there and banking on the kindness of strangers. Relations based out of a certain kind of rapport
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form only with ti (en,Magnent20ld,pc22dn aumddoirgintersive
fieldwork requires the researcher to develop social relationships and maintain credibility with

a wide range of responderiitesm different levels and functions inside the organisation.

4.4.1 Research Diary

So how was the data gathered? | did so using a combination of methods. A research diary is
a powerful data organising tool as it allows the researcher to make notesaimiempirical
observations from the fiel@/an Maanen, 1988)n my case | also used the diary to make notes
on and maintain a chronological record of the meetings | was attending. Typical diary entries
recorded the circumgtaes leading to the meeting and notes on who were attending. A note of
the audio file name of the recording too would be maintained. This is very important in this
type of engaged research because later on, as one sits down to transcribe and analyse the
recorded material, one may not be able to identify the cacophony of voices speaking. The diary
also acts as a catalogue for the recorded audio file labels which contained data from meetings,

discussion and interviews.

4.4.2 Meetings

Shadowing innovating ab meant that | had to sit through multiple project, functional and
departmental meetings in order to gather data. | was able to audio record most of the meetings
| sat through. Although, there were some departmental me¢tiapsere organised in very
large rooms comprising of 30 or more engineg&rr i ¢ h ¢ o ecorded ot logibtieal r
reasonsThe size of the room and the cacophony of voices would result in an indecipherable
audio recording. In such instances, note taking was pursued. Since thiaibn had the
endorsement of the Board of Directors at Peak, it was (in theory at least) possible for me to

follow anyinnovation project within Peak.

While | was a part of all regular meetings related to the innovations | was shadowing, in
case theravere urgent meetings which were convened, all | had to do was request the relevant
Manager that | be allowed to sit through that meeting. This also included meetings with the
Original Equipment Manufacturers (OEMs) for whom Peak design innovative gasigene

solutiors. Most of the regularly scheduled weekly meetings lasted between sixty and ninety
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minutes. The unscheduled meetings could last anywhere between twenty minutes to three
hours. All meetings which were audio recorded were later transcribedadds the empirical
material for data analysis. A list of all the meetings can be seen in Zaklew. On two or

three occasions, when sensitive issues were being discussed, a couple of managers pointed to
the presence of the recorder within the roord pursued the discussions of the issues only

after | turned off the recorder or after the meeting concluded. During these instances, | had to
make notes about the issues with diary entries or had to have a follow up private conversation

with the concernecthanagers to learn about the issues.

Table 2: Summary of meetingsattendedat Peak

Serial Meetings Number of
Number RecordedMeetings

1 Inter Departmental Meetings 19
2 Project Meetings with fpha 11
3 Project Meeting with Tha 7
4 Project Meetings on Peak Industrial 6
5 Engineering Departmental Meetings 15
6 Design Engineering Departmental Meetings 4
7 Manufacturing Engineering Departmental Meetings 10
8 Product Manager s Meeti 12

Total 84

AMeet i Kaselansed2010lwr i t es, fAshould be given i n
locuswhere the process of organizing takes place, where the organization is ipso facto created.
Their raison doé°tre Iis ebéebwées(pBaedegpmaverd mai n
there are two primary limitations of methodologies which rely on sitting through managerial
meetings alone as the predominant mode of data collection. The first limitatiorrisktloé

exaggerating the accessibility of what goes
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(Goffman, 1981; Goffman, 1986 he dangers of taking the meeting as the starting point is
that one can overloake circumstances outside the interactional context that afféchtiise
Jensen, 2010, p. 3I7he second limitation is that the researcher would have very little means
of continually evaluating the believability of thalk-based information harvested over the
course of the study, an evaluation dependent upon the skill and good fortune in uncovering
areas of ignorance, and various taken for grafgatlres of the studied orgaaimn (Van
Maanen, 1979, p. 548)

4.4 3 Conversations with informants

Rather than relying on interviews used by researchers like Laii§yg99) Eisenhardt
(1989; Eisenhardt & Graebner,@0, Burgelman2011) Pettigrew(2012)and Poole and Van
de Ven(2010) I relied on ongoing conversations with a variety of informants as organising
and inrovating unfolded. The processual sensitivity of the data gathered is always limited when
one resorts to interviewing, irrespective of which interviewing techr(iglvesson, 2003pne
deploys. Since the objective of the studysw@ explore rather than validate organising while
innovating, my conversations with practitionergresgrounded in a practical rationality
framework (Sandberg & Tsoukas, 201I)he assumption here was that there is something
going on and there may be better or worse ways of understanding these issues. The
conversations attempted to gather At he mear
i mme r(Sandbérg & Tsoukas, 2011, p. 3dhgcapture the situational uniqueness in which
the observed activities were taking plalgly. focus therefore, was less on "data" and more on
how 6datadé i s being c on sihrealitingAvdssdn & Kaseman, t he o r
2007) By the end of the field study, | had a total of 64 recorded conversations with
organisational members from various levels within P&akle 3 below provides a summary
of the various recorded conversations over timiially, as | enteredhe field, | spoke with
managers and employees from various levels and functions within Peak. These were done to
anchor the investigation and chart a roadmap for which projects to track. Typical conversations

began with the following questions:

So could pu please tell me a little bit about your Department?
What are you working on and what are the challenges you face?

How do you ceordinate your activities with X and Y departments?

H wnN

What do you think isvorking well/ or not working welland why?
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Table 3: Summary of conversations with informants at Peak

Serial Participants Number of recorded
Number conversations
Top Management
1 Managing Director Peak (CEQ) 1
2 Director Engineering 7
3 Director Marketing and Sales 1
Middle Management
4 Design Engineering Manager 4
5 Manufacturing Engineering 4
Manager
6 Product Managers 2
7 Operations Managers 8
8 Sales Manager 3
9 Training Manager 2
Employees/ Staff

10 Innovation Design Engineers 10
11 Design Engineers 12
12 Manufacturing Engineers 3
13 CAD Engineer 1
14 Product Specialist 2
15 Production Technicians 4

Total 64
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The informant would answer these questions and if | felt | needed more explanation on any
of these points, | would pursue those points furtherthadieldwork progressed and the level
of comfort between my informants and me grew, the conversations were on issues specific to
the projects being tracked. Again, | would begin such a conversation at the canteen or meeting
room with an opening questi@nd would then allow the informant to lead the conversation.
If I required further clarity on any of the observations made, | would pursue the issue after the
informant has finished his or her point. Such conversations took place several times during
sevenmonths of fieldwork at Peak. The willingness of the participants to speak candidly,
during my observation stint increased significantly with time and also my evolving
understanding of the contexts and issues. Vital therefore is time, patience and algaamfle

details, and this depends o n(Flgvbjergi2081tp.183) c u mu |

4.4.4 Internal Documents and Emails

One of the attractions of choosing to do fieldwork at Peak was the unfetieress to
conduct a thorough exploration of the organising and innovating processes. | was entrusted
with a secure Peak ID card which allowed me entry into all the departments and the R&D lab.
| also had an internal Peak email id and was kept in the loomatters pertaining to
organisational change, project developments ardrdmation meetingsFurther, | also had
access to internal corporate documents hosted on the corporate server which included product
design files, internal process documents, pebdahotographs, production support related
documents, customer requirement forms, powerpoint presentations, brochures and various

product literatures.

| spend a good part of my initial month of field work at Peak gathering and reelditgver
historicaldocumend | could find. This exercise comptents the data gathered in real time
through the various other methods described and helps follow the organising and innovating
trails leading to the innovation projects which | studied. Data gathering iretisgisvolved
an iterative process of analysing data, writing up my understanding of the situations and events
in the form of diary entries and then developing new questions to shape subsequent data

collection.
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4.4.5 Summary

To summarisgthe combinatin of methods used was configured to complement one another
thus enhancing the richness of the data gathered. Fieldwork does involve, rather mindfully,
selecting, defending, blending, and combining various methods. The data gathering was guided
as much frondrift as design and trails that go dead when probing could perhaps be far more
than the ones that do not. This therefore c:
(Weick, 1989)and the kind of detective wofMintzberg, 1979h)thatrequires the researcher
to probe for illuminating speculation, peripheral occurrences, capture the present in all its
possibilities and incoherence, note and pursue nebulous insights anéhenigheens, all of
which requires a healthy meas (@ngad 2000, pcli6& at i v i
Chia, 2004,p.3l) s i nevitable as one tries to grasp t
accumiating data, following pathways and abandoning certain less promising trails. All of this
requires patience and an exercise of judgement when in the field and cannot be planned in

advance.

4.5 Data Analysis

Doing processual research on innovating inveha the studyf practice but rathea study
with practice(Ingold, 2011) As the volume of data gathered swelled, so did the challenge of
analysing it. The social texture of the data captured through the methods descrieedabo
grainy and knotted with practicality and detail. Therefore, any analysis must begin with an
attempt to untangle these knots so that the data carilltimamate, what Chia and MacKay
(2007)calb, At he pat temny do fc(o &2} Ssdertte ocus of the research is
on the process of innovating and organising, it becomes important to concentratetbese
processeare constitutedyy the intertwining of actividisas they corresponither than on the

activities of individual agents per say.

Data analysis proceeded in two stages. | began the data sorting process in Januahe2014.
notes and audio recordings were transcribed and organised into chronoldgluellsd data
folders. These folders contained internal docusyeauidio recordings, typed upag/ notes,
photographs and scanned copies of project related scribbling. Once this chronological sorting
was completed, all the audio recordings were playedmaitmost of the conversations relevant
to the research question were transcribed. This was time intensive but in my opinion a relevant

exercise because it allows the researcher-tmneerse with the experience in the field. There
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was over two hundred hmiof recorded audio material. The tricky aspect of data analysis here
is that quite often, a single recording can contain information related to multiple incidents
which may or may not have a direct impact on the projects being shadowed. This meant that i

was not possible to prepare project chronologies until the entire data was transcribed and sorted.

4.5.1 Stage One

The first stage involved data consolidatioBy the end of the empirical material
consolidation process, | had over 700 A4 size pagdatafwhich now had to be sifted through
to create the chronological sequence of activities which constituted incidents leading to the
various events within the two project$Vivo, a data organising software was used to sift
through the empirical materiaind translate this material into data. NVivo is an extremely
useful tool when it comes to organising empirical material into data for analysis. It provides a
ready repository to hold data in multiple formats which can then be organised into distinct
projed categories by assigning project codes. However, the software is not adequtely endowed
with features relevant for gererating a process theory. This is primarily because while it allows
the researcher to sort segments of the empirical materials on tbesvéikes into distinct
project categories, it does not have any timeline feature which allow the researcher to explore
the temporal complexities within the data. Therefore, one must painstakingly reorganise the

contents of the individually sorted projdidés manually into a chronology.

However, chronology is not the same thing as temporality. Doing process research, as
described in the literature reviemequires confronting the temporal complexity of the material.
Giving salience to the temporal corapity inherent in the processes requires a unified analysis
o f objéctive events and subjective experiences of continuity as intricately interwoven and
synthesized t hr ¢Singp$on, B00IM@ h337n @rdedta do this, one must
turn to narratives. Narratives provide the means of conveying the often ambiguous and
equivocal emergence from the process dynamics with the situated actions executed to cope
with that dynamiqBartel & Gaud, 2009) So, detailed narratives representing the practice of
innovating were prepared for the two new product development projects. The variety and
richness of the incidents described along with the linkages between them conveys a high degree
of authenticity that cannot be achieved economically with large data samples.
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Narratives which c¢ o (Geeartz, 1973)drennotcrkerely detaited | pt i c
observations but act as analytically informed and culturally contiézeédareconstructions of
the empirical(Alexander, 2008) The narratives dictly reveal to us the complexities and
difficulties of innovating within organetions This marked the first milestone in the data
analysis phase ohé research. At this stage, these field narratives were shared with the
managers at Peaka they wereasked to comment alne factual accuracy of the narrative.
The minor inconsistencies which they pointed out were reflected upon, compared with the data
and either modified or further refined. Presenting the field narratives at Peak served as a
valuable check in the theorising process and helps ensure internal consistency an@\Watidity
de Ven, 1992; Van de Ven, 2007)

4.5.2 Stage Two

In Stage Two, | undertook a systematithin case comparisoand across case comparison
of ways of becomintp create the first and second order analy$lan Maanen, 1979)This
required me to identify # processewhich emerged fronthe practice of organising while
innovating along with theiregulatig mechanisms. The processes of which these cdcts
organising and innovatingre pars, which Schatzk{(2005)referstoa s i p-aramgémemat e
bundIl(m476))are to process theory, what metaphors are to poéey very heart of the
matter. | was inspired by two complementary theory building frameworks, the first éelyoca
by Alvesson and Karremg2007)and the second by Sandberg and Tso(R@a$1)

Alvesson and Karremg2007)expanding on the ideas of Asplu(i®70)liken the process
of theorising from the empirical to Athe cre
of theoretical interest (creation of a mystery) and the recovery of understanding (the resolution
of t he (pyla6s)dhey maihodology allows theorists to extract insights by paying
Aparticular attention to the 1intlpel2p6)E By bet w
inconsistencies and breakdowns in theoretical understanding which emerge from empirical
observation, rather than just pure theoretical speculation, can then be woven into the theory

development process.

Similarly, the 0pr abytSandkeergand asoukgOhlgallowsthed f r an
theorists to explore the relationship betwee

of practice and, t hus, mor e (p.e3B9) &hestallowse o f t
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t heorists

engagement

(p. 344)

Just

to undertake

t hat i nvol ves

as generating

fiinvol ved t hemati c d
both i mmersions in
theory from 6mystery

data to breakdowns in understanding and their subsequent restoration; theory generation with

Opractical
br eak d(o 839)s 0

rati onal ientyidementnamdothevseasch firttdmeoraryye ar ¢

Exploring the links between the innovating and organising processes involves investigating

how the innovating processes and organising processemerds they unfold. In orddo

proceed with the analysis, the empirical material for both the field studies was broken down

into events constituted kseveralstreans of incidents. There were a total of 70 events in the

Alpha Panda 2 proje@nd 92 evemstin theTheta Corona projedtefer Appendix | and Il)

Following the chronological ordering of these events, | began the first round of coding. The

objective here was to identify and abstract various process threads from the events and bundle

them into pocess complexes. A process thread refers to a stream of activities which constitute

incidents leading to events. A process complex results from weaving together several process

threads. Sinceomplexus n Latin refers

t Orsoakash&aDboley, 801w o v e n

p. 730) a process complex denotes an entwining of lines represented by the various process

threads. The process is illustrated in Figubdoélow.
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Figure 10: Delineating process threads
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In Figure D, the empirical material from which the coding proceeds is represented as
entangled processes. The focus initially was on empirically observed modes of activities and
their specific manifestation within the organising and innovapiragess. These formed the
first order themes emerging from the unfolding of the organising and innovating processes. A
second round of coding was then undertaken to delineate process threads from these activities
by linking and contextualising rather thaplitting and isolating. Generating process threads
was an iterative process in which the coding started with broad definition. The interplay
between the process thread code and the empirical material allowed me to narrow the coding

definition and bringdrther precision to the process threads.

In the third round of coding | searched for relationships between and among the various
process threads. By bundling similar process threads into the appropriate overarching process
complex which it constitutes,was able to weave process complexes. Finally, | undertook a
fourth round of coding where | searched for entwinement among the various emergent process
complexes. The links between the process complexes made the basis for the emergent
analytical frameworkThe progressive structuring of the data which emerged from the coding

process is summarised in Figu4in Chapter 6.

Then in order to explicate the mechanism which explains how organising and innovating
entwine; | apply the emergent analytical framekviar analyse the breakdowns thoaicurred
while innovating, within and across the two field studies. Breakdowns while innovating, which
refer to events where things did not go according to plan, help to unravel the entwined nature
of the innovating and oemising processes. This is because a breakdown could be interpreted
as adisruptionof the mechanism which keeps organising and innovating entwined. Guiding

this analysis were three questions:

1. In what way did the incident constitute a breakdown, and wieaé its (potential)
organisational implications?

2. What were the individual and collective responses to the breakdowns, and how was the
breakdown subsequently resolved?

3. How might one explain these responses in terms of the prodbas@soceeded each

breakdown?
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Exploring these questions, required a careful examination of the process histories and
0descriptive integrationdé of the process corm
governing organising while innovating. In this way, | was ablentestigate organising and
innovating as processes which embody movement, duration, creativity and purpose. The data

analysis process is summarised in FigLt®elow.
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Figure 11: Data Analysis from Empirical Observations to Theory Construction
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4.6 Fending off criticism

A reason this sort of immersed research investigating the organisational phenomena is
l acking within management schol arship has be
i nt o the pr aotreferdnée avimle the§ sondiict themstudies (Van de Ven, 1992,
p. 181). This study seeks to address this issue by embracing a practical rationality framework
which collects and analyses the applied knowledge of what practitioners do. This orientation
could facilitate the interplay of knowledge required to simultaneously enrich both management

theory and practice.

As with all research methodologies, tramléd f s ar e i nevitabl e. Bui
(1976) postulate of comensurate complexity, Karl Weidd979, pp. 3542) highlights the
challenges of developing a theory which is simultaneously general, accurate and simple.
However, the goal of the methodology articulated here, @mhkinstream single case study
researcl{Corley & Gioia, 2004pr multiple case study reseai@isenhardt & Graebner, 2007)

i's ngtneteoahfii se fr dmtt rat ptEergengraiuniastrdtee par ti c
(Ingold, 2011, p. 233By grasping continuity through change, this methodology allows us to
probe a singular phenomenon deeper as it alongly opens up. It therefore provides far better

=]

accessformanagee nt i ntervention than t he(Flyljeegs e nt
2001, p. 86)

Now scholars trained in the positivist or Agositivist tradition(Eisenhardt, 198%nd who
are enthsiastically committed to their method and to their principles, may question and
criticise the element of subjectivity involved in doing such research. Howewle
investigating an orgarasional practice, a researcher does not explore, like in thevsisi
tradition, stanehlone entities but rather, ways of becoming that show up in terms of familiar
practices. Therefore, in the nature of the enterprise, a degree of subjectivity was inevitable.
"Intellectual safety”, as Trilling1976)once wrote, when following such an approach "would
then seem to lie, not only in increasing the number of mechanical checks or in more rigorously
examining those assumptions which had been brought to conscious formulation, but also in
straightforwardly admitting that subjectivity was bound to appear and inviting the reader to be
on the watch for it(p. 230)
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As for certainconstuctivist argumenthatv e er t owar ds extr adinge r el a
goes 0 r(Fysbgem,r2001, p. 128; Gergen, 1985uch process research must be
constantly confronted with praxis, including the praxis of the individual scholar. This requires
a rejection of both foutationalism and relativism. Here, my thoughts eGaoe r {1278)s

assertion when he wrote,

il have never been impressed by the argument that,
matters (as, of course, iti®yne mi ght as wel | l et oneds sentiments
remarked, that is like saying that as a perfectly aseptic environment is impossible, one might as well

conduct surgm8y in a sewero

Asregards wvalidity, such research f@Ais base:q
relation to other interpretations and other research. But one interpretation is not just as good as
another, which would be the case for relativism. Every interpratatiast be built of claims
of v a(Flyvbjérd, 3001, p. 130)xand the procedures ensuring validity are as demanding

for processual research as for any other social science research.

Undertaking research of this naguneans that theorists would inevitably be restricted to a
single site of study. Critics may question i
when he writes "The smaaiss but wise answer to this hackneyed but commonplace question
i s 06 alnlfvawMaaren, 2011, p. 228y this, what he means is that the insights from
such a detailed exercise must be seen as what Sandberg and T20dHasp. 353)call
A h esticr generalizatiorts built on concepts abstracted from concrete data, which allow
practitioners and theorists to think analogically and see the extent to which current conceptual

formulations help them umgstand their situated issues.

4.7 Conclusion

In this chapter, | have outtdmy 6t hmer yoadd and thisisyheostbel i e\
appropriate means of investigating my research question. | have also expanded on the research
settings, data sources and the process deployed for analysing thédd&tendmental premise

to explicate processes along Ingoldian linas be summarised as follows:
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1. Understanding the processes of innovating and organising requires researchers to
engage in a direct observation of the activitbespractices constitutinghese two
processes in real time.
2. Researchertherefore ardoth involved in, and partially produced by, thecesses
which they sudy. Hence, researchers cannot stand completely outside of that which
theystudor O0det achedd observation is not pos:
3. Practices wh at # il @re sharenfundamentab tdeveloping a theorypractices
are here understood as a (Rlwlgeyg, 2001, palt5h i ng a
4. The additional data gathered through meetimgsrviews and internal documents must
be scrupulously disciplined by the analysis of practices along withdbe&sponding
processes over time.
5. Data analysi s proceeds i n t wo stages for

explanations.

Foundations fotheory building are dependent on a systematic data collection strategy.
However, as Mintzberg1979b)c or rectly observes, AWhil e s
foundations for our theories, it is the anecdotal data that enslitedo the buildingy(p. 587)

It is this that enables us to better understdr unfolding of organising and innovating
processesjyot in closed social worlds but open onlesthe chapter that follows,present the
two field studies This would familiarise the reader with the field datasich | then analyse in
Chapter 6
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5 W eaving the Tales

AWhen you are a small company, someti mes yol
keep things going becaudeis about building a business which stands on its own. It is not
about doing something completely the right v
in real life. You have got limited resource, limited skill set but you have got to make it work.
So it is O6Fly by the seat of your pants! 60

Peakds Engi neanmovatng Di r e

5.0 Introduction

In this chapter, | report the findings from my seven month long longitudinal fieleestud
These accounts ar e adatéatesnew proguctidevedopmeniP@® gr at i o
projects which gatheredn real time, within Peak Scientific Limited (henceforth referred to
as Peak). The chapter is organised as follows. It opens by providing a brief overview of Peak.

The goal is to acquaint the rea@eéth the organisation and business context within which this
study was carried out. Havingstablished the contextual details, | then provide narrative
accounts of twdNPD projects which trackedin real time. Narratives accommodate multiple

contextual, émporal and relational complexities of innovating and provide a distinctive

integrative approach to innovation resegi@harud & Giuliani, 2013)

First, |1 shall describe the unfolding of the Alpha Panda 2 project. This prwgsh
collaboration between Peak and Alpha Corp based in Cahdeaan in December 2012 and
concluded in November 201Bhe second account describes the unfolding of the Theta Corona
project which was a collaboration between Peak and Theta Corpdoased in USAThis
project began in March 2013 and was brought to a close in March P@&4im is to ensure
that the reader is sufficiently familiarised with the details from thediudies, prior to data
analysis which is undertaken in the next chapterl 6 ve al s oimagsfrombathe d vi s
innovation projectso convey a sense of becoming and transformation which results from acts

of organising.
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5.1 Peak Scientific: An Overview

Peak was founded in 1992, as a family business, to manufactugenityas generators for
the analytical instruments industry. The business is owned by the MacGeachy family and is
now run by Robin MacGeachy who is the Managing Director (MD). From 20062014,
Peak grew at an annual rate of over 20 percent, year onfyey employ about 275 employees
worl dwi de and have a turnover of a |ittle o\

Enterprise in years 2005, 2007, 2011 and 2014. Being privately owned and without the pressure

to pay out big dividends to extetha s har ehol der s, Peakbés intern
b e e n domqwwhdit was right for the businéss I n Robi nés words,
AiLet us | ook after the business, and i f wi

| ook a{MaaGeachy,2018)

SCIENTIFIC

Figure 12 Headquarters of Peak Scientific (image courtesy Peak Scientific)

5.1.1Products

When you walk into a local supermarket, say your neighbourhood Walmart, Tesco or
Carrefour, and pickupafdo pr oduct or a bar of soap, how v
simple answer is by reading the product label. Ever wondered how the label is able to accurately
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provide this detailed information on the ingredients? The answer lies in a combination of
techhiques called Chromatography and Mass Spectroscopy. Every consumer good that you
purchase, be it soap, food, cosmetics or perfumes have their quality tested using
chromatography and mass spectroscopy, whi ch

Produt labels are a summary of these lab tests.

There are two distinct analytical techniques within the Mass Spectroscopy industry: Liquid
Chromatography Mass Spectroscopy (LCMS) and Gas Chromatography Mass Spectroscopy
(GCMS). The Mass Spectroscopes are dempechnological devices manufactured by multi
billion dollar American and Japanese corporatidigese corporations are referred to within
the industry as Original Equipment Manufacturers (OEM®wever, labs which use these
instruments require a constasupply of carrier gases, mostly Nitrogen or Hydrodesak
desigrs and develop gas generator solutions for Mass Spectroscopes manufactured by these
OEMs.

Prior to the design and development of gas generators, Mass Spectroscopes would use gas

cylinders(see Figurd 3 below) to supply the device with the required gas.

Gas Cylinders Peak Scientific Gas Generator
Figure 13: Gas cylinders replaced with gas generators
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The use of gas cylinders has five major limitations, summarised below, which are overcome

by using gas gearators:

Convenience:Unlike gas cylinders, gas generatdnot run out of gas and therefore

do not require replacing.

Consistency in quality: The industry supplying gas cylinders is largely unregulated

and so the quality of gas in cylinders can vaeatlliy depending on the country you are

in. Variations in gas quality also occur from cylinder to cylinder depending on how well
they have been cleaned before refill. Since scientific applications like drug discoveries
and forensic testing require gas ofey high quality, they cannot afford to be reliant

on the vagaries of the cylinder suppliers.

Safety: Some of the gases such as hydrogen are explosive and storing such gases in
cylinders within laboratories can pose significant health and safety risks, Al
cylinders which contain highly pressurised gases are susceptible to blasts if their
nozzles are defective and this poses an additional safety concern. The use of gas
generators however ensure that atmospheric pressure can be maintained within the
laboratory environments and therefore are a safer option.

Reliability: Since the gas generators generate gas instantly, on demand, when required,
at a standard quality, the application is reliable and eliminates the hazards which come
with storing gases in cyiders.

Cost: Certain applications require a high flow rate of gas and this can make the
replacement of drained cylinders very expensive in the long run. The gas generators on
the other hand eliminate this running cost with a onetime fixed cost for ingttie

generators.

GC & GC/MS
Gas Chromatography

LC/MS
Mass Spectrometry 5=

E‘ Q
Replaced with ‘ - TRESERWE =

= Lr-—"""\

\

ﬁ%&\\x

Gas Generator
Figure 14: Impact of Peak's innovation
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The ability to design and develop solutions for gas requirements of mass spectroscopes
manufacturedbyOEMi s t he bedrock of Peakds bsupply ness.
the mass spectroscopes with gas at a spddifiw rate and purity is Pedks écooamrpeet ency 6 .

5.1.2 Organisational Context

I began fieldwork in August 2013, foll owi
EngineeringFigure 15 below reveals bw Peak was dictured when | began the study.

Organisational Chart Peak

Managing
Director

Director Director Sales ‘ :
: Director Director
Marketing and and e el
Sales Operations &l g

I_I_I

l
e [ I 1
: : Global
: . : After Sales Design Manufacturing ety
Jomtery | | Naine | [ Qpemions | [ “sivie” | [ mognene | [ Ergineemg: | [ Fageone
Manager Manager Manager Minabar

Product Production
Managers Manager

0,0

(August 2013)

Figure 15: Management Roles and Responsibilities at Peak (August 2013)

Peak wadeaded by the Managing Director (MReporting to him are the Directors of
Marketing and Sales, & and Operations, Finance and Engineering. Together, thaldn
with the other Directors constitutes the Strategic Management Team (SMT) at Peak. They are
also referred to internally as Senior Management. Next in command are the middle managers

(repreented in blue) who report directly to their respective Directors. When | began my
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fieldwork, the role of Product Management was a newly created role. Although the individuals
appointed as Product Managers had significant experience working at Peake thasolew
within Peak. It was created in June 2013 to ensure betndamation within the new product
development process.

New product development at Peak primarily involved the Product Managers, Design
Engineering Manager and a Senior Manufacturingigeer representing the Manufacturing
Engineering Manager. RD was guided by two templates; the design development process
(DDP) managed by Design Engineering and the new product introduction process (NPI) which
was managed by Manufacturing Engineerindpe TOperations Manager (assisted by the
Production Manager) was responsible for ensuring that the production volume keeps pace with
sales orders. Reducing lead time on product delivery after the sales orders have been logged
not just ensures an increasesales and by implication revenue; it also ensures customer
satisfaction which translates into future orders. This was the operating logic for combining

Sales and Operations under the same Director.

The Manufacturing Engineering Manager during the pedbdhis study was heavily
involved with an internal corporate diversificatiamject called Peak Industridbetails on the
internal corporate diversification project, though tracked, are beyond the scope of this thesis.
It is mentioned here because of thinor impact it had on the Theta project reported here. By
the end of my field study in March 2014, however, there were significant changes to the
managerial roles and responsibilities at Peak. These changes are summarised in the

organisational chart ithe Figurel6 below.
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Organisational Chart Peak

Managing
Director

Director

Director

Marketiie and Director Peak Director Engineering Director After
Salef Industrial Finance and Sales Service
Operations
I—lﬁ T 1 |
: : Global
: : Design Manufacturing S : After Sales
Jemtenr | | Naine | W pognerng | | i | [ Eogincorne | Qpemions | | st
& Manager Manager Manager S Manager
| |
Product Production
Managers Manager
(February 2014)

Figure 16: Management Roles and Responsibilities at Peak (February 2014)

As Figure 16 indicates, a new role was created within the SMi@ a Director for After
Sales Service was appointed. Also, the DireBales and Operations was made in charge of
Peak Industrial. The Engineering Director assumed charge of Operations. With this brief
overview, we can now proceed to explore the unfolding of theNRD projects at Peak.

5.2 Field Study I: The Alpha Panda 2Generator

Alpha is a global leader in the mass spectrometry industry. They are a trusted partner to
thousands of the scientists and lab analysts worldwide who are focused on basic research, drug
discovery & development, food & environmental testing, fisies and clinical research. The
Alpha portfolio of scientific analytical tools includes innovative instrument systems, intuitive

software, prgpackaged methods and chemistry reagents. These tools apply mass spectrometry
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technologies to enable scientistsconduct quantitative and qualitative analysis across a wide

range of applications. Peak are solution providers for Alpha who are an OEM.

5.21 Origins

In December 2012, Peak received an inquiry from Alpha requesting an upgrade kit for their
Standard Abha 3G generator. The Alpha 3G generators are exclusively designed and
manufactured for Alpha by Peak. Alpha is developing a new product codenamed Panda 2.
Panda 2 is a LCMS application for the medical market. The Panda 2 has got some very specific
gas regirements which the current Standard Alpha 3G generator system does not meet.
Therefore, Alpha request Peak for an updated solution. The Standard Alpha 3G generator
system delivers three gas outputs: one Nitrogen gas output and two air outputs. For the new
Panda 2 application which is under development at Alpha, they require the Alpha 3G generator
system to deliver Nitrogen gas through all three outputs.

A Standard Alpha 3G generator system (see Figujectmprises of three individual
components. They aan Alpha 3G generator, an Alpha Table and an Infinity 1031 Nitrogen
generator. An Alpha Table refers to a box containing cooling fans and a vacuum pump in which
both, the Alpha 3G Generator and the Infinity 1031 Nitrogen genemtertraditionally
housel.

Standard Alpha
3G Generator
System

Alpha 3G Infinity 1031

Generator

Alpha Table Nitrogen
Generator

Figure 17: Standard Alpha 3G Generator System

Peak assiged a Design Engineer to assemble a kit which was then dispatched ta Alpha

Some research work waindertaken on the design for a three Nitrogen gas output generator
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system. The Design Engineer was asked to carry out extensive and time consuming testing to
ascertain the proof of concept for the new generator system. However, no orders come through
for either the kits or the modified generator system. Since thereno orders, the research

and development is set aside.

5.22 Restarting New Product Development

In June 2013, after a gap of four mongiscethe initial inquiry, Alpha contact Peak. They
place an inquiry for developing a new Alpha 3G generator systemeiolRanda 2 instrument
but not with three Nitrogen gas outputs as previously requested. They now want the original
one nitrogen gas output and two air outputs but at a different gas flow rate from the existing
Standard Alpha 3G generator system. They dalgo like the system to be less noisy as the
Panda 2 is meant for the medical market. The launch date for the Panda 2, Alpha informed
Peak, has been set for the end of August 2013 orSepdember 2013. Alpha need the
generator system urgently but canmanfirm the number of units or the final product
specifications for this generator system. They however would like Peak to proceed with the

project as there is not enough time fagitiPanda 2 target launch date.

All Alpha 3G generators and Alpha Tabls the Standard Alpha 3G systems require
certification from the Canadian Standards Association (CSA certification). A CSA certification
is mandatory for all products which contain elegtrechanical components and are to be
exported to North America. i6 impossible to export gas generators to North America without
this certification. However, the Infinity 1031 Nitrogen generdbait is part of the Standard
Alpha 3G system is not bound by the CSA certification. The product certification process
requiresa four week lead time. Since the timelines for the Panda 2 product launch is tight, it

would not be possible to get a new product CSA certified.

The management team at Peak sat together to resolve this problem. Since the only difference
between the newas generator system requirements and the current Standard Alpha 3G system
are noise reduction and a higher gas flow rate, Engineering Management suggested that if
Alpha agrees to use the new gas generation system being designed for Panda 2, in all Alpha
applications including current ones, then Peak can upgrade the current Standard Alpha 3G

system and circumvent the CSA certification. This circumvention is possible because the CSA
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certification is tied to the product name and not to the internal partg girdlduct. Since the
modified gas generator systemould havea highergasflow rate it can still be used by the
previous Alpha applications. So in sum, if both Peak and Alpha could agree on just one
upgraded product, the same component names can beedetaid the CSA certification for

the upgraded Alpha 3G generator and the Alpha Table cavoited.

Table 4: Action Plan A, for upgrading the Standard Alpha 3G System

Current Action New

Component Component

Alpha 3G Upgrade internal parts to increase flow and lessen Alpha 3G
generator | noise but retain component name to maintain CSA generator

certification

Alpha Table | Upgrade internal parts for increased flow and to les| Alpha Table
noise but retain component name. to maintain CSA

certification

Infinity 1031 | No changes required here. Infinity 1031

StandardAlpha 3G System upgraded to Pandalzha 3G System

The proposed action plaRlagn A) is summarised in Table Bhis quick fix would prove
advantageous to all. Peak wouldt have to increase its product portfolio with yet another
Alpha 3G generator system afpha would have a generator in time for their Panda 2 product
launch that is also compatible with all their current applications. There is also the cost saving
on the CSA certification which can be shared by both the organisations. This suggestion is
internally approved within Peak and then sent acrogdpba for approvalSimultaneously,
three Manufacturing EngineedlE) are assigned to each of the componentsaxi¢w Alpha
3G Generator system being developed Panda 2Manufacturing Engineer 1 (ME) is
assigned to develop the new AlpB@ generatorManufacturing Enginee2 (ME-2) the new
Alpha table and Manufacturing Engineer 3 (MB) for integratingthe curent Infinity 1031

Nitrogen generator with these modified components.
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5.23 Speed Bump in New Product Development

In early August 2013, Alpha again put their product requirement on hold. They are deciding
on which of the two, three gas output gas geneststems (one nitrogen gas output and two
air output or three nitrogen gas output) is more appropriate for their Panda 2 product, which is
under development. Since Peak is developing a product for an instrument which utse#ris
development, there srecursive level of uncertainty in this NPD project. Any drastic changes
in customer requirements at this stage would not just undermine the previous project decisions
internally approved within Peak, but could also adversely impact the gas generaor syst

delivery date. According to the Design Engineer:

AfYes, so we started work on it and a week | ater th
we need to change everything. So for us it was back to the drawing board, new generators

altogethero

Fifty percent of the design and development work, based on prior information, had been
completed. The Design Engineer is now concerned that the product specifications are yet to be
finalised. All further development work is halted and a meeting with Alpkaheduled. The
Design Engineering Manager sends Alpha an updated customer requirements document for
confirmation. The scheduled meeting between Peak and Alpha takes place"ohu@@st
2013.

Representing Peak were the Director Sales and Operations tiGpefdanager, Design
Engineer, Design Engineering Manager, Product Manager and Senior Manufacturing Engineer.
Representing Alpha was their Product Service and Support Manager and hisTbeam.
organisational hierarchy within the Peak team along with dpadments they represent are
illustrated in Figurel8.
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Director Sales and
Opperations

Design Engineering
Manager

(Engineering)

Manufacturing
Engineering

Operations Manage

Product Manager

(Production) (Marketing and Sales)

Senior Manufacturing
Engineer
(Representing
Management)
J

Design Engineer

J

Figure 18: Project Management Team and the Organisational hierarchy

Prior to this meeting, the Design Engineer informs the team that new additional components
would be regired to upgrade the existing machines. This increases the bill of materials (BOM)
cost for the new product. While the Product Manager is concerned about the additional cost,
the Design Engineering Manager suggests that since the product is an Alpha, dpespibke

solution, Peak could command a higher price for this new and upgraded solution.

During the call, the Alpha Manager informs the Peak team that their Panda 2 product
prototype is now fully working and thatiphad sngireeering team have switchadii product
development mode to production mode. They are still working on the gas requirements for this
new Panda 2. Hence, the Peak generator system specifications are yet to be finalised. Alpha
also informs Peak that no definite product launch datebbas set for the Panda 2. They
estimate the launch to take place by the end of September or early OctobavBemhasked
for information on the number of generator units Alploauld require from Peak, Alpha do not
have a specific number. However, theyimon a six week lead time between the order date
and the delivery date. Therefore, they would like to place a rolling purchasing order with Peak
to avoid raising a new purchasing order every time they require a new gas generator system.

Peak would therefe have to maintain an inventory for the new generator system.

The Design Engineer informs Alpha that he

setup) to previous specifications and that he is getting the right results in ongoing bench tests.
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He has ordered materidisr a prototype build which ardue to arrive on 23rd August 2013.

Since the gas generator system is for the medical market, Alpha have demanded a lot of test
data from Peak which the Design Engineer is now putting together. Trmreludes with
Alphainforming Peak that they would get back with the final customer requirement documents.
After the call, an internal discussion ensues within the Peak team. The Product Manager wants
to halt the project until they get a confirmatioarfr Alpha. The Director of Sales and Operation

is not too keen on halting the development work. He recommends that the team continue the
research and development work and plan for twenty units.

During the rest of that week, the Design Engineer looksthegpossibility for the three
nitrogen gas output generator system design. He has halted tests for the system he was
previously building. In any case, the changes would only impact the Alpha 3G generators and
not the Alpha Table or the Infinity 1031 Nitrey generator. So he works on updating the
Computer Aided Design (CAD) models of these two components. Finishing that would allow
him to starting ceordinating with the Manufacturing Engineekd&-2 andME-3 respectively).
Meanwhile, ME-1 has finished the wrk instruction manuals for the revised Alpha 3G
generator. All the Manufacturing Engineers investigate the updated CAD models to plan the
NPI process.ME-3 has bgun work on the subssembliedor the Infinity 1031 Nitrogen
generator.

5.24 Change of Pans

The following week, Alpha confirm that their Panda 2 would require a two air and one
nitrogen gas output solution. However, they would like the nitrogen output flow on the Infinity
1031, increased by two litres per minute. The confirmation vindiddtesa k 6 s deci si C
continue working onNPD. But this would require upgrading the current Infinity 1031
generator. This is not a problem because the Infinity 1031 does not require a CSA certification.
Therefore, Peak upgraded the project plan to reflemh@bs in customer requirements. The
updated Infinity 1031 generator with its output flow rate increased by two litres per minute

would now be called Infinity 1035. The updated pRlan B is summarised in TabléoBlow.
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Table 5: Action plan B, for upgrading the Standard Alpha 3G System

requirements. Since the component is not CSAfmatii
change the component name to Infinity 1035 and main
two separate models, Infinity 1031 (lower flow) and
Infinity 1035 (higher flow).

Current Action New
Component Component
Alpha 3G | Upgrade internal parts to increase flow and lessen noi§ Alpha 3G
generator | but retain component name to maintain CSA certificatif generator
Alpha Table | Upgrade internal parts for increased flow and to lesser| Alpha Table

noise but retain component name. to maintain CSA
certification
Infinity 1031 | Upgrade the internal design for the increased gas flow| Infinity 1035

Standard Alpha 3G System upgraded to Panda 2 Alpha 3G System

Alpha request Peak to provide thenth experimental test results for product feasibility by
239 August 2013. The Design Engineer has to now make changes to the Infinity 1031 Nitrogen
generator. He then has to perform tests, record the results and generate a test report to prove

the capaltity of the new solution. He therefore generates test reports for the upgraded Alpha

3G generator, upgraded Alpha Table and the Infinity 1035 Nitrogen generator. Fdgetew

shows the schematic diagram used for setting up the bench tests which edete gsnerate

the technical reports.
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Figure 19: Bench Test diagram, Upgraded Standard Alpha 3G gas generator system

The final version of the customer requirement document is approved by Alptredd@D
processfor upgradingthe Standard Alpha 3G gas generator systems can now begin. The
customer requirements document is the starting point of the DDP whashoi$icial NPD
routine at Peak. Figur20 below, shows the customer requirement document which emerged

from the ongoingacts of organising.
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Customer Requirements

Background information

AB Sciex has requested 3 new range of ganeraions 10 sult thelr new medical device, known 3s Panda
2. This version will be based on he curent AB-3G

Gas requirements (per generator)

Systeom 1 Gac 1 Gac 2 Gac3 Gac &

Gac Nrogen Ar Ar Choose an e
Precoirt mixwwe— 80-57ps! 110-10Cps! 60-55psl

FIOW et e 1Opm 22pm W0em

Purtty >= 35% <-11°C Dew point <-11"C Dew point

Nam® et e o Curtain Source Exhaust

Comments

Air supply

Alr couroe Intemal compressors cell 33 l External

Coemnmente

Electrical requirements

Input voitage 0oV % O I 1MovV=10% O | 230v=10% & I Universa
Freguenoy SoRz L) SOHz © Sae0Hz X
Input conneotion C13110A) Ci13(1eA) 2 Other

o ¢ Femites need 10 be adoed o the mains inlet wires to reduce electrical noise to medcal

stancards. Othersise the same requirements as the current AB-3G

Environmental requirements

Operating temp. sC-28°C | 5°C-3¢°C ¥ s*C-35*C 1
Storage temp. Minmum: -20°C Maximum: 60°C Tobe defned |
Maximum RH T - 0% Ooher.
Comments

Doc. No. BF-35

UNCONTROLLED WHEN PRINTED

See Q-Puise Document Moduie for osnership, 3pprovals, revision status, and ofher document detalis.

Rev 3

Page 10f2

Figure 20: Customer Requirements Alpha Panda 2 Gas System
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A joint meeting of theEngineering Department wasnvened by the Design Engineering
Manager He announag that Alpha have approved the idea for angraded Standawipha
3G system. However, they would like to retain the original name of the Nitrogen gas generator
as well. So the Infinity 1035 which was an upgraded Infinity 1031 would now have to be called
an Infinity 1031. The Design Engineering Mayer wants the Design Engineering team and
the Manufacturing Engineering team to work closely on this tricky upgrade. The
Manufacturing Engineering Manager raises concerns about this quick fix solution as these
changes would be very challenging and impattts NPI process controlled by the
Manufacturing Engineers. However, his concerns are over ruled because the new system must
be developed, tested and shipped in time to suppphia Panda 2 product launch scheduled

for mid-September 2013. Tabtebelow summarises the new action plan

Table 6: Action plan C, revised for upgrading the Standard Alpha 3G System

Current Action New

Component Component

Alpha 3G Upgrade internal parts but retain component name{ Alpha 3G

generator | maintain CSA cdification generator

Alpha Table | Upgrade internal parts but retain component name.| Alpha Table

maintain CSA certification

Infinity 1031 | Upgrade internal parts to increase the Nitrogen flow] Infinity 1031
and retain component name even though this

components not CSA certified.

Standard Alpha 3G System upgraded but remains Standard Alpha 3G System. Old 4

3G System is discontinued.

The next day a Project Engineering team mee
Department and Techoal Team from Alpha. Alpha want to discuss the test reports which were

sent over by the Design Engineer the previous day. The customer requirements document is
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signed off by both parties. The Technical team from Alpha who are also responsible to ensure
that the Alpha Panda 2 complies with the regulatory requirements of the medical devices
market want Peak to perform some additional testing. The Design Engineering Manager,
mindful of the time scale required to keep up with the first week of September 2adiihe,

feels that the additional tests can be done after the upgraded Alpha 3G system prototypes have
been built. This was when Alpha reveal that their Panda 2 launch date has been postponed from
their intended migseptember 2013 timeline. Panda 2 s@fjuires some additional regulatory
documentation workhat needsnore time to be completed. This takes Peak by surprise and the

Design Engineering Manager is not pleased to learn about this postponement.

The new date, though yet to be finalised, iscathd as mid October 2013. Both parties
agree that the current test report fulfil the technical requirement of Alpha Panda 2. Therefore,
the project can progress to the next stage. However, in order for Alpha to sign off the Design
Proposal document, thegquire Peak to change the test report of the Nitrogen generator from
Infinity 1035 to Infinity 1031. Peak agree to make the changes and the design proposal was
signed off. The Peak Design Engineering Mana

"I think from a techniclpoint of view, we are all in agreement. Obviously we are now going to be
adding components to the standard generators so there needs to be a discussiothestipden
Manager and Director Sales and Operation liEesR to agree on how we are going rnwove
forward on pricing. The ogoing discussion is th#@tlpha Manager is seeking a price reduction on

a current generator so | think they will reach a middle ground on the pricing."

The Figure21below displays the design proposal document. This desaposal document
is the outcome of a eordinated series of actions on the customer requirement document

displayed in FigurO.
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Design Proposal 2
Project Click here to emer text. Project code: DEDDE2 ma
Attendees

| ve. cs,cp RS, RR, PM, 3R, ST. 5K, DMK, 5B, JB | 1572013 |

Related documents

Dooument Dooument Revicion
Number

Customer raguirements RECT??

Proposal

AB-SCIEX has requested a new range of generators (o sult thelr medca device, known as the Panda 2.

As they ar= trying 0 dear reguisiory issues, e gas requirement has not y=t been confirmed, however, they
befeved that a sciution iz more fkely 1o be seiected over the other. Wih the short deadine, the developmert Is
going ahead with the Ininty 1031 with an Increased exhaust pressure wIng 3 Mass %ow controlier Instead of the
uS U fiow restrictor.

Lead Engineers

Design Engineer Jean-Saptsie GOIS
Manufacturing Engineer | Safder KHAN

Design Proposal Inputs

Input Accept/ Reject | Comments
Cusiomer reguirements Choose an #em. | To be comimred

If the Design Inputs are rejected please give Aull detalls and propose an altemaiive where applicabie.

Rejected tteen Detalic Owner Date

Consideration of existing designs

This procuct wiil be based on infinty 1031 with the addition of 3 mass Sow controlier on the exhaust ine.

UNCONTROLLED WHEN PRINTED

See Q-Puise Document Moduie for ownership, approvais, revizion ststus, and ofher document detalls.

Dec. No. BF-36 Rev3 Paga10f2

Figure 21: Design Proposal for Panda 2 Gas generator system
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5.25 Talking Pennies and Pounds

Since the technical specifications have been agreed upon, the discussion switched to the
commercial side of the upgraded gas generator system. Since the upgrades mean adding new
parts to existing components, Peak seek a product price increase. The pricatioegot
invol ved Peakbés Director Sales and Operatior
price reduction. Confidant that a middle ground would be reached on pricing, both the technical
teams continuedlPD. In order to revise the project plan, Peaduest Alpha to confirm their
new launch date.

Peak Scientific Alpha

Director Sales - - : Alpha
Project Co-Ordirjation Manager

D_esign_ : E. : Operations el
Engineering | & ¢ Manufacturing : I\F/’Iana or Manager

Manager | & i Engineering i (Producfion) (Marketing and
(Engineering) | *% ; Sales)

........ .|»

Alpha
Technical
Team

- ®)
Besien Manuf_acturlng
Engineer Engineer
(Representing

Figure 22: Project co-ordinating Structure at the start of the Alpha Project

It is important to note the changes in the project structure anddamating mechanisms at
this stageThe project tasks have now been divided into technical requirements and commercial
requirements respectively. The technical tasks are to be driven by the Design Engineering
Manager at Peak by awrdinating with the Technical Team at Alpha. Commercial hatjons

are taking place at the Senior Management I
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Director Sales and Operations. Figagand Figure3representhe evoluton of management

structure thatvas originally put in place to deal with the executiballenges of the project.

Peak Scientific
Alpha
Director Sales /l [\
and < Commercial Co-Ordination > Alpha
Operations \I l/ Manager
Peak Scientific Alpha
D_esign_ r
Engineenng Technical Project Co-Ordination Alpha
Manager Manager
(Engineering)
T y L
Alpha
Senior Technical
Design Engineer Manufacturing Team
(Engineering) Engineer
(Engineering)

Figure 23: Evolving Project structure of the Alpha project

The Design Engineering Manager asks the Design Engineer to start working on the project.
It is not a comfortable situation for the Designgifreer who does not have a fixed project
deadline nor an assurance on the target cost of the product. The Design Engineer is now
working very closely with the Manufacturing Engineers on each of the three new component
builds. He is cenrdinating the devefament of the Alpha 3G generator with MEthe Alpha
Table withME-2 and the Infinity 1031 generator witME-3. Figure 24, below was the first

prototyped product to emerge from the ongoing acts of organising and innovating.
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Figure 24: New Alpha 3G Prototype System

The following week, the product prototype is ready and a telephone conference is organised
between Peak and Alpha. Representing Peak are the Director Sales and Operation, the Design
Engineering Manager, the Senior M&aturing Engineer and the Design Engineer. Alpha
acknowledge thproduct test verification records sent by Peak. They approve the development
from a technical point of view. The technical performance of the Alpla 3G prototype
system is compatible witthe Panda 2 instrument whiéipha now plans to launch in mid
October 2013. In order to obtain the regulatory clearance for &ctiober launchAlpha
places an order for this prototype system which now has to be tested along with the Panda 2,

as a combied unit. Peak confirm that they will ship the unit out on thef@September 2013.

When the Director Sales and Operations revealed that the upgraded StdpbaRiG gas
generator system would cost $300 more than the previous modalptiEManagerenquires
about the possibility of having two separate Models, the Staddphé 3G which is a lower
priced product and a PandaApha 3G which would be the new product. According to him,
the Purchasing Department Afpha would not allow for a price inease on model names
which are currently being purchased from Peak. He would not be able to justify a price increase
on a product with the same model name even though the intmmgdonents have been
upgradedThe technical teams from Peak akigha objectto this suggestion. In the words of
the Alpha Technical Lead,
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"Everything we are doing is under the assumption that the name of the gas generator will not change.
As of last week, | understand that this is under discussion at the business leveleSe dhidnges
can be incorporated into the main production so that we do not have to change the name of the gas

generator, then we are good."

For Alpha, since all their regulatory filing documents state the components of the units as
an Alpha 3G generatoan Alpha Table and an Infinity 1031 Nitrogen Generator, they cannot
change the component names of the system. For Peak, the CSA certification for the Alpha 3G
generator and the Alpha Table are tied to the Standard Alpha 3G unit. Any changes to the
componehnames would invalidate the CSA certification thereby also violating the regulatory
requirements of Al phabés Panda 2 instrument.
product model, both teams would now have to go back and relook at the wotknveeids to

be done to make the required changes.

The technical teams from both the organisations are annoyed by these developments. The
meeting ends inconclusively. Alpha are going to look into the paperwork required to change
the model name of the proct. Peak investigate the possibility of introducing a new product
with CSA certification and maintain two separate product lines. In other words, the Standard
Alpha 3G would have to be retained and the possibility of a new Panda 2 Alpha 3G system
would have to be looked into. All of these need to be done prior to the Panda 2 launch scheduled
for mid-October 2013.

5.26 Improvising and Wayfinding

Plan A (refer Table ¥which was the original plan was upgraded to Plan B (redbtery.
Plan B was then dcarded infavour of Plan C (refer Table).6Now since Plan C is not
acceptable, given all the time constraints on the launch date for the Panda 2, Plan B is revisited.
The Design Engineering Manager calls for a meeting of the Engineering Department. It is
decided that since changing the names for the Alpha 3G generator and the Alpha table require
updating CSA certification, the names would be retained even though the products must be
upgraded. However, since the Infinity 1031 is not tied in by the CSAHicatibn, changing
the name to Infinity 1035 would allow Peak to maintain two separate models which can be
internally differentiated. This would also circumvent updating the CSA certification files as the

model name remains unchanged. A substantiaigenisation must now be undertaken at Peak
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especially by Manufacturing Engineering in order to create and support a new product line.

The new Panda 2 Alpha 3G Model would comprise of an updated Alpha 3G generator, an
updated Alpha Table and an Infinity 10R8rogen generator.

ME-3 who was assigned to build the Infinity 1031 will now have to change several
production documents like Work Instruction manuals and Product Testing manuals to
incorporate the new Infinity 1035. These manuals are for techniciatiee@roduction line
who manufacture these new generat&ince the Infinity series of nitrogen generators is not
tied to the CSA certification, changing it would allow Peak to not just maintain a separate
generator but to also charge Alpha a higher pfi¢ee Design Engineer makes the required
changes to the CAD model and sends it across to the Manufacturing Engineers who would now
have to redo their manufacturing and production support documents for the new Panda 2 Alpha

3G System. Figures 9, 10 show theee new components of the Panda 2 Alpha 3G System.

Alpha 3G Generator Alpha Table

Figure 25: Panda 2 Alpha 3G generator and Panda 2 Alpha Table
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Figure 26: Infinity 1035 for Panda 2

However, in late September 2013, the Alpbehnical team came back and informed Peak
that since the regulatory documents of the Panda 2 already state Infinity 1031 as the Nitrogen
gas generator model in the certification, Peak would either have to revert back to Infinity 1031
as the name for thgenerator or issue a letter of similarity stating that the Infinity 1031 and

Infinity 1035 are the same generators.

The letter of similarity cannot be issued because the Infinity 1031 and Infinity 1035 are now
different generators. Infinity 1035 contaiadditional components and has a higher flow rate.
Reverting back to Infinity 1031 is also not possible since that was the main reason why the
rework was ordered. Additionally, with the creation of two separate product lines, having the
same name for twoomponents which are different is hugely disruptive within the Production
environment. There, the risk of building a wrong product has increased. All development work

grinds to a halt. The Design Engineering Manager and the Product Manager are frustrated an

di sappointed with Alpha. I n the words of Pea
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"I f it were me, |l 6d take a harder line with them ¢t
is in charge....Peak Director of Sales and Operation knew what he was doing and Hegave t
(Alpha) all the stuff and the shaManager forgot even the conversation he had privately held with

the Director Sales and Operations. So thelplid have got a lot going on but if they cannot

remember the conversations they have had privately, then.. | 6 ve never wor ked in a
that! ltds that bad but then that is the reality."
After a weekods stal emate, Pl an D was negot.i

was agreed that the nitrogen generator name would now be changed bdicktyalldB31 but

the design would be modified with the wordsFlow in front for all the three components.

This would mean redesigning the product chassis. Redesigning the chassis would mean that
ME-1, ME-2 andME-3 would all have to revise and update thiespective manufacturing and
production documents and processes to reflect these changes. It would also mean ordering new

metal work for the new product build. The new plan which got executed is summaiisddian

7 below.
Table 7: Action Plan D, Panda 2 Alpha 3G System
Current Action New Component
Component

Alpha 3G | Upgrade internal parts but retain component nam¢ Alpha 3G
generator | maintain CSA certification generator (Hi
Flow)

Alpha Table | Upgrade internal parts but retaiomponent name. t{  Alpha Table

maintain CSA certification )
(Hi Flow)

Infinity 1031 | Upgrade internal parts to increase the Nitrogen flg  Infinity 1031-
and change design but retain component name e (Hi-Flow)

though this component is not CSA certified.

Two models willbe maintained the Standard Alpha 3G System and Panda 2 Alp
System (with upgraded Alpha 3G generator, upgraded Alpha Table and Infinity 10

Flow).
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This new plan is cleared by Alpha. For Alpha, the regulatory documents tie the Pand
System only to a model number (here the Infinity 1031). Havinglélv designed on the
product front panel would allow both organisations to internally distinguish the Standard Alpha
3G generator from the Panda 2 Alpha 3G. Both teams have muddleghhmuards a

workable solution. The redesigned Infinity 103XFbw generator is shown in Figu2g.

A T
0O,

Figure 27: Infinity 1031 Hi-Flow Nitrogen Gas Generator

The changes made to the front panel of the Panda 2 Alpha 3G gem@icitine Panda 2
Alpha Table can be seen in Fig@&below. HiFlow is inscribed on both the front panels to

distinguish the build from the Standard Alpha 3G system.

Figure 28: Modified Hi -Flow front panels for the Alpha 3G gnerator and Alpha Table
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The developments force Alpha to push back their Panda 2 product launch ft@utbber
2013 to 19 November 2013. An Engineering review is held at Peak and the designs are jointly
agreed by Design and Manufacturing Engineeriidne project has increased the
Manufacturing Engineering workload. They now have to work with a compressed product
introduction timeline to ready the new Panda 2 Alpha 3G system for production. Manufacturing
Engineers would also have to repeat a lot ohing procedures with Production Technicians
responsible for building these hard to distisgproducts. The new producteady for lainch
in early November. Figure Zéhows the Panda 2 Infinity 1031-Riow being built for sale.

Figure 29: Infinity 1031 Hi-Flow

A joint Detailed Design Review and a NfAketing was organised withPeak to launch the

new gstem. All gathered (Product Management, Design Engineering, Manufacturing
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Engineering and Production) sign off on the pcbj&Vhen discussing the project, the Peak

Global Engineering Training Manager is not surprised. As he puts it,

"l 6ve got this before; every time we talk to Al pha
round and round in circles and address tieespoints again and again. It keeps coming around and

the individuals change. There is no consistency of people around there."

Peakds Director of Sales and Operations ha:
entire projectThis account highligistthe challenges of organising while innovating. Appendix

| offers a chronological guide to the unfolding of the Alpha Panda 2 project.

5.3 Field Study 2: The Theta Corona Generator

Theta Corporation (henceforth referred to as Theis),a $17 billion eterprise
headquartered in the USA. They are leaders in developing analytical equipment and in
enterprise laboratory design. In 2011, in a bid to expand their product portfolio, Theta acquires
Delta (pseudonym). Delta, now a part of Theta, are leading siakehromatography systems
and advanced chemistry technologies for chemical analysis, sample poeparad laboratory

automation.

5.3.1 Origins

In March 2013, at the PittConn conference and exposition organised jointly by the
Spectroscopy Society #littsburgh (SSP) and the Society for Analytical Chemists of Pittsburgh
(SACP) , Peakds Director of Engineering is a
Theta delegates liked the design of the new Precision range of scientific generators designed
by Peak, on display at this exposition. They are looking to replace their current gas generator
supplier and seek a new partner who can supply them with a solution for their new Corona
application which is currently under development. After discussions, Tealise that the
product on display does not meet their requirement. It did not have the desired Nitrogen output
flow and purity. They inquired about the possibility of Peak developing a new customised
generator for their new Theta Corona instrument. Ehgineering Director forwards the
request to the Design Engineering Manager at Peak.
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The Desgn Engineering Manager discussb@ requirements with the Design Engineer.
The Design Engineer is asked if the generator can be modified to provide 95% pogemNitr
gas at an output flow rate of 4 litres per minute. The Designer Engineer picks up the machine
displayed at the exhibition, makes a few tweaks, adjusts it to the customer requirements and

responds,

iYeah we can get that dutr oSfi etvlei)s sGMS e(nCar bon Mol €

Peakds Engineering Director speaks to Thet e

them with a functioning generator. In his words,

"1t wonét |l ook |like what you want but if you could

This feedback will allow Peak to develop a customised solution for Thiséaprototype
generator unit was shipped to Theta to find out if it met their requirements. The engineers at
Theta test this modified generator prototype with their instrument arfdicanm t h a't Pec

solution is working and meet Thetads instrun

Sensing a potential sales deal, the Engineering Director assigns a Product Manager to
oversee the project. ThRPD processis initiated. The Product Manager provides the
Engineering team with a first draft of the customer requirement document. The goal is to
complete product development work and make the product available by the end of July 2013.
Figure 30 displays the customer requirements document for the genefaieta regire a
solution that can supply Nitrogen gas which is at least 95% pure at a flow rate of 4 litres per

minute.
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Figure 30: Customer Requirements Theta Corona Nitrogen

168




5.32 A Tale of Two Technologies

There are two commonly usedchnologies for producing Nitrogen gas. These are the
Carbon Molecular Sieve (CMS) Pressure Swing Adsorption (PSA) technology and the
Membrane Technology respectively. Of the two technology platforms, internally within Peak,
Membrane is the dominant techogy platform. Most Peak Nitrogen generators are designed
using the Membrane technology platform. But the membranes used in this platform are based
on complex technologies which are patented, manufactured and distributed globally by a single
large multinaibnal organisation. The upfront capital expenditure required to manufacture the
membranes imposes a high entry barrier for other manufacturers. Being aware of the
technological and commercial risk of sourcing from a single supplier, the Engineering Directo
decided to develop Nitrogen generators based oRkM®-PSA Technology platform. Since
there are several manufacturers of CMS, he reasoned, diversifying the technology platform

would reduce long term technological and commercial risks for.Peak

The Pretsion Series Nitrogen generators on display at the PittCoposéion were based
on the CMSPSA technology platform which was new within Peak. One such modified
Precision Series Nitrogen generator was sent to Theta as a prototype. ireplkhe
introduction of the CMSPSA systems, Peak oftafcustomers a technology choice between
Membrane and CM®SA based systemsHowever, in this case Theta did not state a
preference. So the technical team lead by the Design Engineering Manager proposed designing
the nev generator with th CMSPSA technology platform. From an Engineering resource
efficiency point of view, since the existing modified generator prototype was already based on
the CMSPSA technology platform, the Design Engineer could quickly make the eequir
modifications to cover the new requirements. The Design Engineer began modifying the
existing Precision generator. He organised a meeting to confirm the Design Proposal. The

model presented at the Design Pregdoneeting is shown in Figure.31
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Figure 31: The Carbon Molecular Sieve PSA Nitrogen Gas Generator Prototype

In attendance werdghe Product ManaggerDirector Sales and Operations, Design

Engineering Manager, Design Engineer and Senior Manufacturing EngifteerSenior

Management team at Peak responsible for authorisingidlRpresented below in Figur@.3

Director

Marketing and
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Engmeermg Engineering
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D.S |

J

Operations
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M.A:Mutual Adjustment
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Figure 32: Peak Senior Management Team New Product Development

After the proposal was presented, the Director of Sales and Operatidrhigireoncerns

about the design. In his opinion, BB®M cost forthis new generator was four times more than
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Peakods i nB@M aod. IGoirtg ahegademuld impact Peak's profit margin on each

generator. He inquired if the team had considered designihdhe Membrane Technology?

Compared to th€MS-PSA technology underpinning the current design, a generator based
on Membrane technology would be cheaper and less complex. It would have fewer control
devices andimplerelectronics therebyeducingthe chances for component failure. Fewer
components would also mean less time to manufacture. The switch to the membrane platform
would also allow Peak to develop a sleeker system. Most organisations, because of their limited
lab space, prefer small and comap#litrogen generators which plug into their analytical
instruments. It was agreed that the new customised generator for Theta would be redesigned
based on the membrane technology. This decision delayed the concept stage of the new product

design. Thisnewdlesi gn proposal was eventually approv

5.33 Off your mark,re-s et , goé.

These outcomes forced the Design Engineer back to the drawing board. He now had to
develop a new product design based on the Membrane Technodfprml These updates
were shared with The who requested a conference call with Peak to reconfirm the design
inputs for the new product design. On learning that a new product was being designed from
scratch, Th& confirm that they would now require twariations of this new solution. The
first variant, to be called Theta Corona Awould havean internal compressorhe second
variantwould bewithout the internal compressand will becalled Théa Corona Nitrogen.

Theta Corona Nitrogen is to have agher priority over Th& Corona Air. A new product
development process would now have to be undertak@&eak The product launch date is
now pushed to January 2014islback tosquare onér the Design EngineeFigure33 below
summarises the two vants to be developed.
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Theta Corona

Theta Corona

: Theta Corona Air
Nitrogen

(with an internal
compressor)

(without an internal
compressor)

Figure 33: Variants of Theta Corona

On the project mnagement front, the Design Engineering Manager divided the main project
into two separate project$he same Design Enginesasin charge of designingoth the
product variantsHowever, wo different Manufacturing Engineers are assigned to these
variants Theia Corona Nitrogen (without the internal compressor) assigned tdE-1 and
Theta Corona Air(with the internal compressor), ME-2. The interal launch dates for the
Theta Corona Nitrogen and TkeeCorona Air are seto January 2014 ral February 2014
respectively. Aproject management mechanigput in place to oversee and-ocalinate the
product development. FiguBd belowshows the projeananagement structures whichput

in place for this project.
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Figure 34: Peak Project Team for Theta Corona
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Since Theta Corona Nitrogen has top priority, the Design Engineer designed and developed
four potential product conceptBhese were presented to the Senior Management team (refer
Figure 2) at a meeting convened by the Product Manaffeese new product concepts are
displayed in Figure 35.

Concept 1-CMS in N2 Chassis
5LPM at the very limit of MAX flow

Concept 3-Membrane in ZA Chassis (with Shut o

Figure 35: New Product Design Concepts for Theta Corona itogen

Since Concept 4 was slimmer and had a sleeker design when compartétvesh of the
concepts, itvasunanimously chosen for further development. Its Spartan features also had a
lower estimated BOM cost. When the Product Manager updated ThetasdNPD, they
requested Peak to share the design model with them. The design was sent over to Theta and

Theta got back saying,

Afiwe | oved the new design but want the width of th

Corona, our analytical instrtasnt under dev PrbdacpMaeager). 6 ( Thet a

Switching to the new membrane technology platform had allowed Peak to make a
substantial reduction in the size of the gas generator. But the new dimensions did not match
t he di mensi ons o fal insttureentandish thisenew Paak ayéngrdtar was
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supposed to complement. This change etidthe progress which the Design Engineer was
making. The Design Engineering Manager assigjmn CAD Engineer to assist the Design
Engineer with the required changebeTmodified drawings are sent to suppliers whibleen
requested to quote prices for the new Theta Corona Nitrogen generator chassis.

Changing goal posts during the design development process often guedesign
engineers at Peak with grave challeng&sanges to product dimensions might not appear to
be a major change. After all, how much time does it take-toa@el your designs? However,
the impact of these changes is much more than what meets the eye. Since these gas generators
are electremagnett devices meant to be operated in laboratory settings, they require product
safety certifications approved by the relevant agencies before they can be exported to their
target markets. Changes to the chassis size impacts the EMC (electromagnetic cag)patibil
directive issued by the European regulators. The Design Engineer explains the knock on impact

of these seemingly trivial changes on his design and development process.

"You are going to start affecting the characteristics for the EMC in the lowgeol&o the external

auditor might say that they need to test that generator again. In the smaller chassis, the power socket
was 20 millimetres away from the air outlet. Now you have increased it so they might say, how we
need to look at that. So even thaugfeels like hardly any change, we have just made it a wee bit
wider, the same components, it has a knock on effect on the regulations and work instructions and
manufacturabilityThe induced delays. Every change has an implication. Sometimes yoa jusb d

realise this."

From a project management perspective, frequent changes also increase the work load on
Manufacturing Engineers. They have been tasked to create and maintain the manufacturing
processes required to take this product into Production. fdetowing Engineers have to
reworkthe work instructionamanualfor this new product since the layout of the components
might now be impacted. They would also have to repeat certain test procedures, such as thermal
testing, to ensure product safety. Therefeven seemingly small changes present lots of
challenges to existing organisational arrangements. Remedying tlaéositcould induce
delays thatpush the project back. Given the flurry of changes to the original plan the
development work on the The@orona Nitrogen has already gone past the original deadline.

The detailedlesign is yet to be finalised.
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Simultaneously, planning for the Theta Corona Air was being jointly undertaken by the
Design Engineer antME-2. The Design Engineering Manager, beeaw$ the proposed
changes to Theta Corona Nitrogen, has an increasing pipeline of development projects
requiring engineering resources. Sensing a need for urgency within the product development
the Design Engineering Manager along with his counterpartanufécturing Engineering
decide to fast track the Theta Corona Air project (with the internal compressor). Since the target
launch date for Theta Corona Air is end of February 2014, the Design Engineering Manager
feels that thereuwidl t hke DODPnaéderotbehertodauc
Corona Air is seen as a low risk product within Design Engineering. Since the compressor
based architecture which will be used within Theta Corona Air is already a proven design
within Peak, the Desigikngineering Manager sees merit in fast tracking the development
process. The elaborateDP, for him, is only required while designing completely new
products. This decision is conveyed to the entire Engineering Department within Peak.
Manufacturing Enginags are concerned about introducing a yet to be validated product on to

the Production shop floor but reluctantly agree with the decision.

5.34 The Compressor Road Block

In September 2013, information began trickling in from the Service Division which
cautioned Engineering that Peak is facing a rising number of product failures in the field with
their popular 30 series generators. Now all the 30 series generators are based on a proven and
reliable compressor based architecture. Breakdown of the intamgdressor, was reported
by the field service engineers, as the main reason for product failure. Increasing number of
compressor failures was also being seen in
compressor based system. A meeting was condened Peak 6 s Engineering D
this problem. The architecture of Peak's compressor based systems is designed around the T
brand of compressors-dompressors are manufactured by a leading worldwide manufacturer
of compressors and vacuum pumpie compressor is a critical component in the design of

Peakds gas generators. As the Engineering Di

"The problem is the compressor pump is the heart of our system. It is the beating heart of our system.
When that pump runs, it pumps dirdugh our system and we make the gas. That heart stops, our

system stops and the application fails. So we have a heavy reliance on the reliability on this pump."
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Historically, when Peak was designing the compressor based architecture for their product
range, the T compressor pump was the only puim@ thensmall marketwith the highest
flow rateand pressure. Since Peak's internal compressor generators required a flow rate of 50
litres a minute at a pressure of 145 R&&r square inchthere were notber competitors who
could deliver to that speatfation then. The closest alternative, manufactbyg@ compressor
pumpscould only do about 30 or 32 litres a minute. So the decisiosd@l compressofor
thecompressor based architectwas a 'no tainer'.Now however, digh percentage of the T
Compressors were failing after a thousand hours or a thousand five hundred hours instead of
lastingtheir promised four thousand hoym®duct life This was forcing Peak to service these

machines within thevarranty period. In the words of the Engineering Director:

"So between the two, we (Peak) are bleeding money through our Service Group and at the same

time, having a whole bunch of unhappy customers. Once we have unhappy customers, we are going

out and rdressing it quickly and getting them up and running. Our usual good customer service

kicks in and they are happy with that, but 1 6d rat

The solution to failing compressors was to replace the T Compressor with aGew
compressr which is being beta tested at Pe&ker the last three years, Peak has been
collaborating with another compressor manufacturer who are close competitors to the T
compressor manufacturerslowever, it was only recently, in the last year that the G

compessors have really come on board. The Director of Engineering at Peak explains:

"Last year and a half. | think they (G compressors) had a change of management over there as well
and realised that we were a big potential for them. They recognised thieantew CEO came

to see us and hooked us up with their Engineering team. What they have now done is developed
their systems to give us the flow we need and the pressure we need so we have got pretty much a
direct comparison. And they have also been wuaykdn the compressor life. They haleen

engaging with our systemSo | have a much better feeling with G compressor manufacturers now."

Thebetatest results were promising and the manufacturers of the G compressor were able
to guarantee a higheroduda life time of 7000 hours. Thiswould allow Peak to switch from a
six month to an annual service and maintenance contract thereby bringing in a lot of savings to
the After Sales Service Grogmdthe businessA decision was taken to switch from the T
compessor to the G compressor and a separate project was set up to roll out these changes.

The Engineering Director explains his decision,
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AwWwe could wait another 12 months and get a bigger
have got to is it is nmore worse than what we have got. But what we have got now is customers

who were upset and units that are failing in the f

However, the G compressor is i@informité Européenn€g) certified. A CE certification
is a requirement for all product cponents which are to be exported into the European Union
(EVU) market. So a Manufacturing Engineer is assigned tordioate the CE certification
process with the G compressor manufacturer. The first week of March 2014 is fixed as the date
for rolling out these changes within all Peak Compressor based Systems. The Design
Engineering Manager was made responsible to manage this transition project. Since Theta
Corona Air is a compressor based system, these recent developments would have a significant
impact onthe Theta Corona Air Project which is yet to begin. The changes could also impact
the workloads of Manufacturing Engineering who are responsible for updating all the
production related documentation and rolling out these changes on to the Productitaoshop
The o6l ow riské preddchoiws not so Ol ow

A project management meeting was convened at Peak by the Product Manager. Attendees
included the Design Engineer, Design Engineering Manager, Senior Manufacturing Engineer,
Director Sales and Operatn s Director Sales and Marketing
Territory Manager for USA. The Product Manager has received information from Theta that
they interd to order a total of 90 units of the new Theta Corona gas generators each year. Of
these 25%might be Theta Corona Air which is the compressor based solution. This meeting
was called to plan the production of the Theta Corona units. The Product Manager had received
information that Theta normally tend to order forty five units every six monttesw@ants to
learn about the potential engineering and production challenges of producing a new product in
such volume. Peak normally produces a new product in small batches before ramping up
production to meet the anease in sales volumes. Setting updaction arrangements for forty

five new units would be unprecedented within Peak.

At this meeting, the Design Engineer seeks clarity on what the Product Manager means
when she says the project deadline is January 2014. As it stands, the Theta Coroea Nitrog
awaiting its detailed design review which needs to be completed before the metal works for the
prototype build can be ordered. All of thesevdha knock on impact on the tasks of the
Manufacturing Engineering. Handling these tasks M1 and ME-2. The Engineering
Department is operating under the assumption that the new product would be introduced at the
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end of January 2014. The Design Engineer is yet to receive approval from Theta regarding the
new wider chassis that he has designed. The concagiadi for the new generatatich

emerges from the ongoing acts of organising and innovatidgpicted in Figur86 below.
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1. Inlet Bulkhead

2. Safety relief valve

3. Membrane 1

4. Membrane 2

5. Pressure Switch

6. Pressure Regulator

7. Pressure Gauge ( Accurate) T. Teflon Tubing
8. Outiet Flow Control

9. Outlet Bulkhead

Figure 36: The pneumatic diagram for the Theta Corona Nitrogen Generator

The Product Manager is uncteebout the ambiguity around the product launch and would
need to speak to Theta about it. In fact one of the reasons she wanted this meeting was to inquire
if Senior Management had any particular preferences on how they would like to meet the
c u st o nderrWisld tleey prefer shipping the products in multiple smaller batches or would
they be able to ship forty five units all at once? She wanted to learn if anybody had a preference
because in her opinion, management at Theta had quite an open mind atthrs The
Director of Sales and Operations conveyed that Peak would be able to fulfil whatever decision
the customer takes. So all Theta has to do is to confirm this as soon as they can. Also, since
Theta are headquartered anagerWBoAs scheduladkt®d\ssit US A
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Theta in a weekO0s time is entrusted with t
planning details. Figur&7 represents the internal Structure of the Marketing and Sales

Department within Peak and resultidlganges which were outcomes of this meeting.
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Organising Arrangements After the Meeting

Figure 37: Changing tasks within Marketing and Sales

In the following week, Theta confirm that they will place orders for the new Theta Corona
Nitrogen generators in the beginningJdainuary 2014. There would be a four week lead time
for Peak to fulfil the orders. However, they are still to confirm on the order quantity. Pricing

di scussions are currently on between Thet a

5.35 A Split Wide Open

Meanwhile the Design Engineer schedules a Detailed Design Review for the new Theta
Corona Nitrogen which he has designed. The Detailed Design Review is gunciitbnal

team review within Peak. Representatives from various functions including Engageeri
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Product Management/Marketing & Sales and Service gather together and discuss the new
product. The prototype model discussed is shown in Figiteelow.During this review, iis

found that the design was not Péab &ielddSewiee Fr i er
Engineers would have tgervice these generataad replace certain componemtkich are

pasttheir product life. According to the Service Training Managercthreent machindesign

restricts access mpmponentsvhich require servcing.

Figure 38: Detailed Design Review Theta Corona Nitrogen (16th September 2013)

Manufacturing EngineeME-1 concurs:

"If we design to move the membranes, then it makes it easier for Service and virtually everybody.
Also, if the boys (Production&chnicians) have got a leak on that they would have to strip up the

entire box with this design."

The design therefore migimcrease the product servicing tifiee Field Service Engineers
Theyare responsible for servicing the gestors and repairing any on field faults. It also has
an impact on the manufacturing time requireddsemble thiproduct. On these grounds, the
design is rejected. The Design Engineer is left dejected and frustrated as he would have to
repeat the entr exercise of esigning the component layduair this generator. Arguments
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over disagreements which were lingering between Design Engineering and Manufacturing
Engineering surface. The Design Engineer and the Manufacturing Engineer began quibbling
over who was responsible for the rejection okttiesign Each side blames the other for the
failure to get the product design approved.

According to the Design Engineer, the i SsSsue
by ME-1, earlier on in the Engaering Review which was held prior to this Detailed Design
Review. Design Engineering is concerned that Manufacturing Engineering is stone walling the
project and not all owi ng it t o proceed on
Manufacturing Engieers on the other hand are genuinely concerned about faulty or incomplete
product design which could create chaos amongst the assembly line technicians. Product failure
on the assembly line would then be attributed to them. Besides, the failing congplressor
increased Manufacturing Engineering workload and changed their priorities. It was left to both
the Design and Manufacturing Engineering Managers, to step in and restore calm. Their

mediation reslved the breakdown.

It is back to the drawing boarchce again for the Design Engineer who now has to act on
the inputs from the failed detail design review. The delay in the detail design review also means
that the metal works required for the prototype build and test would have to wait until the
design isapproved. This has a knock on impact on the ptBtess which is managed by the
Manufacturing Engineering department. Conscious of the delay and the product development
timelines, the Design Engineenquiresabout the possibility of adding additional rastes
from Manufacturing Engineering to keep up with the project schedule. He wantblangati

resources if possible.

The Design Engineer modifies the design and the new design is cleared by both the design
Engineer an®E-1 for the Detailed Design Reaw. In the interim the BOM for this new model
is set upME-1 verifies the BOM with the model, and begins work on the work instructions
required to build this unit. A Detailed Design Review is arranged. FRfubelow shows the
modified product design lch cleared the Detailed Design Review. Delays in the has>?
pushed the NPI process into February 2014. The Product Manager communicates these changes
with Theta.
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Figure 39: Detailed Design Review Theta Corona Nitrogen (21st @Qaber 2013)

After the Detailed Design Review, the Design Engineer began investigating requirements
for Theta Corona Air. The Theta Corona Air project was put on the back burner while the
Design Engineer was busy developing Theta Corona Nitrdg&n2 who was assigned to
collaborate with the Design Engineer on Theta Corona Air was investigating the schematic and
pneumatic diagrams but he still did not have any design inputs to begin work on the

manufacturing work instructions.

The Design Engineer now disgers the evolving dependencies between the Theta Corona
Air project and the compressor change over project. The transition from the T compressor to
the G compressor was being managed by a different Design Engineer who reports directly to
the Design Enginemg Manager. The Design Engineering Manager is the common link
between the two projects which now habésun and managed in parallel. Since both projects

now involve the G compressor, it would not be possible to proceed with the Theta Corona Air
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designuntil the required technical designs and documents for the new compressor architecture
have been approved. This would only happen after the neentpressor architecture is
validated. The validation design testing is being overseen by the Design Te=stimgL.Ead

who, once again, reports to the Design Engineering Manager.

The compressor change also requires Manufacturing Engineering to raise and manage an
Engineering Change Notification (ECN). The ECN is the trigger which allows Design
Engineering to matly the current product compressor architectufée Manufacturing
Engineer responsible for awdinating the CE certification of the G compressor has
successfully completed the process. Peakos
off the final customer requirements. Theta have confirmed that they would place orders by the
end of January 2014 but are yet to confirm the quantity.

The Design Engineering Manager sets the Theta Corona Nitrogen build and design
validation date for midNovember ad early December 2013 respectively. The ECNs come
through which allows the Design Engineer to work on the detailed design of Theta Corona Air.
Since the design modules of the Theta Corona Nitrogen which was recently completed can be
reused around the congssor based new design, a quick Engineering Review is scheduled for
the end of October 2013. This is where the Design EngineeM&ng, together, go through
the product design prototype and make the necessary changes. This design can then be

presented tthe wider team in the Detailed Design Review which follows.

While the detailed design review for the Theta Corona Air is being planned, the management
within the Engineering department is concerned by the slippages in the project plan. In order
to bring he product availability date back on track, the Design Engineering Manager, after
consultations with the Manufacturing Engineering Manager, decides that the NPI process for
the Theta Corona Nitrogen is going to start once the first prototype is builtD&$ign
Engineer andlE-1 can work together on this prototype build. Then the validation testing for
this product can run in parallel with the NPI process. Reducing the time lag between the two
processes can save a few weeks and put the project back dnlecfide risk of doing so,
however, is that if the validation tests for the Theta Corona Nitrogen fail, then that would render
the NPI process null and void. The Design Engineer would then have to redesign the prototype.
ME-1 would then have to repeat &le manufacturing processes with the modified product

design.
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The decision to bring forward the NPI process is conveyed to Product Management during
the weekly briefing. The Product Manager informs Engineering that she has been in touch with
Peak represéatives in Brazil. They tell her that Theta Brazil are extremely interested in this
new solution which Peak is developing. While Theta Brazil wants the solution as soon as
possible, they favour the compressor based Theta Corona Air over Theta CoronanNitrog
Theta Brazil would like to position their offering with a compressor based solution. She also
acknowledges that this new bit of information contradicts the product priorities issued from the
Theta headquarters in USA. Officially, Theta have prioritifeel noacompressor based

systems (Theta Corona Nitrogen) over the compressor based systems (Theta Corona Air).

The Design Engineering Manager informs the Product Manager that both Design and
Manufacturing Engineers are working on the product design.omgeing validation testing
on the Gcompressor architecture has held back progress ama Theona Air. This testing is
required to confirm the switch from the T compressor to the G compressor. Since the change
impacts the compressor based architectur®eak's entire portfolio of compressor based
solutions, extensive testing is required before approval can be granted. A knock on impact of
these changes would also affect the Service Department. Switching compressors would extend
the compressor life of Peédks gener ators from si x months to
technically feasible for After Sales Service at Peak to replace current half yearly product service
contracts with annual product service contracts. Once completed, this transition would boost

savings by reducing Peakds product maintenanc

Meanwhile, the compressor changes announced would mean that Manufacturing
Engineering would have to wupdate the Produ
compressor based products. This puts enornposassure on their time for new product
introduction. They would have to balamd®| with an even greater prioritkeep Production
running. There are further updates from Product Management where Engineering is informed
that information from the Chineseanket like the Brazilian market is favouring the compressor
based Theta Corona Air solution over the 1wompressor based Theta Corona Nitrogen
solution. The caveat on this information is
headquartersGiven the contradictory signals from two different sources, which NRiSt

now be prioritised?
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Meanwhi | e, the Theta Corona Air project i
expertise, the Design Engineering Manager feels that a compressor bagesh gTheta
Corona Air) designed using the existing T compressor architecture would require compressor
servicing every seven months. Is Product Management ok with that? The alternative choice, he
informs, is the G compressor architecture which Desiggirteering is currently testing. This,
he believes would extend the life of the product from six to twelve months. His concern is that
since the Theta machines are relatively low cost machines, the frequent cost of servicing T
compressors might increase t0® Theta over the long run. Theta might thus find this product
unattractive. The Product Manager, even though she prefers the twelve month product life as a
solution, informs him that Theta have signed off on the six month servicing agreement. So from
her perspective, having longer service time on a half yearly service agreement would increase

Peakdbs revenue stream for a |l ow margin produ

So should the stalled Theta Corona Air project continue with tkenipressor based
architecture? This architectuis tried and tested, can be instantly deployed and when reliable,
it would last six months. Or should they use the newo@pressor architecture which is yet to
be proven but promisespaioduct life of twelve monthsPhe decision is left hanging. While
the benefits of longer product life is unanimously desired by all, the Design Engineering
Manager still needs data from the ongoing test results to approve the switch in service plans.
The indecisiveness further delays the development of the Theta Cororiar Avhich a

Detailed Design Review has beenfeetmid-November 2013.

Figure 40: Detailed Design Review Theta Corona Air (13th November 2013)
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Figure D aboveshows the design of the Theta Corona Air generator. The deagshared
with all the stakeholders within Peak and was unanimously approved. The joint efforts of the
Design Engineer and ME during the Engineering Review on the product has clearly worked
this time.

5.3.6 Going with the flow

Before the end of the twled design review for Theta Corona Aine Product Manager
breaks news confirminthat she has had a request fromtaheho nowwantto increase the
Nitrogen output of both generators#ditres per minutefrom the original 4 litreperminute.

The 9846 gaspurity target remains unchanged. These updates unsettle the Design Engineer. He
wants clarity as he has a target deadline to meet. However, given the strict timelines, he is given
a go ahead to order the metal works for the prototype build. The BOMi$§ product would

now have to be reconfigured. In his words:

"Product Manager, when they want seven, does that mean that they want me to do eight (litres/min)
because they initially wanted me to do four. What | can tell you is at 7l/min, the impuléygsi
than 2% and the target is 5% so we are ok. The Design Engineering Testing Lead is still doing that

test this morning."

The test results please the Product Manager who is more concerned about the impact of the
compressor life. Due to rising reportisammpressor failures, she is not confident about going
ahead with the current T compressor which is supposed to last six months. Since the alternative
solution is yet to be proven from the ongoing testing, she has no choice but to watch the product
timelnes sl i p. However, she cannot afford for
Manager has been promoting this new solution within USA and wants a product launch at an
upcoming exhibition scheduled in March 2014. Nevertheless, she is certaiinRtbak went
ahead with the current T compressor design, were it to fail within the six month guarantee

period, then the project would no longer be financially viable.

The work on the product build required for finalising the manufacturing processtcanno
begin until the metal work arrives. The unanticipated changes have set back the ordering of the
metal works which are yet to be made by the Design Engineer. Since the tasks of Manufacturing

Engineers are directly linked to the progress being made [etsign Engineer, they are now
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concerned about the scarcity of time within which they have to accomplish their

responsibilitiesSAsME-2 puts it:

"l think the impact a the work instructions might be much larger than we thought."

The Product Manager is disyed to learn that the flow rates have been changed from the
original four litres to seven litres per minute, this late intd\R® process. As revealed in the
earlier section, she had a direct communication line with the Product Management team at
Theta Following the division of responsibility (refer Figu¥), that arrangement was
disturbed. This was impacting her ability to speed up the product development process by
promptly gather information and pass it on to the Engineering team. To bring lotakynto
the development process, both the Product Manager and the Design Engineering Manager want
a telephone conference with the Product Manager at Theta. Given the developments, they also
would like to explore the possibility of pushing back the dateshe Theta Corona Air
(compressor based system) and do more testing and development work on it. Since Theta
havendét confirmed a target date for Theta Co
the launch date pushed to March 2014. That would dliowto implement the design changes
which would extend the compressor life to twelve months. The Product Manager set up a
meeting with Theta for the end of November 2013.

While the current focus has been on the Theta Corona Air, the metal works fdvetiae T
Corona Nitrogen generators is due by the end of the third week of November 2013. Soon, both
the Design Engineer andE-1 would have to jointly build this product and accelerate its
progress through the NPI process. The NPI process is largely cahtiogliManufacturing
Engineering. They hope to start with the prototype build in a week's time. Meanwhile, the
Product Manager has been pushing her counterpart at Theta to confirm the output flow rates
for the generators as soon as possible. She warns &irarti further delay in confirmation

could delay the product.

The SenioManufacturing Engineer enquirabout the orders and the quantities. Ifdhder
is going to be for fortyfive units every six months, Peak have to plan the production ramp up
accodingly. On this issue, the Product Manager clarifies by informing the Manufacturing
Department that the delivery would most likely be on a "supply on demand" basis. The only

reason why Theta previously ordered in bulk was because they wanted to getaricetter

187



the generator. The ongoing discussions betwe
yielded a low enough product price for Theta. Therefore, they would like to procure generators

on a "supply on demand" basis.

The prototype for Tha Corona Nitrogen was completed by the DesigndinheerandME-
1 and is displayed irFigure 4. below Initial testresults confirm that the new product
requirement is being met. The Nitrogen output for the test results so far is 10 litres per minute
at 3.8% imputy. The 3.8% impurity is still below the 5% tardmit the purity might degrade
over time as the membranes work overtime. This has to be confirmed in validation testing. The
impact of the extra flow and the reduction in the margins of impurity from &36éwvhen the
output flow was 4 lit/min to 3.8% as it currently stands raises doubts for the Product Manager
about the membranes lasting for the entire product life cycle.

"If we want to add a membrane, we would want to make the unit more expensive ta/idm
then gives us a case for having a system for a sin

give me a warm fuzzy feeling, turning it up to ten litres a min. There is too many ifs and buts."

Figure 41: The prototype and final build of Theta Corona Nitrogen

Acknowledging her concerns, the Design Engineering tries to dispel her doubts by saying:

AThe Design Engineer is very careful and cautious
concer ns ammeotovesly condernbduntyself."d
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The scheduled meeting between Peakds Produc
Thetads Product Manager goes ahead as planne
thinking about the future requirements for thigistrument and so want a higher Nitrogen
output flow rate. Theta, confirm that they would now like to increase the output flow for both
generators from seven litres per minute to ten litres per minute. Peak share the prototype test
results with Theta whare not concerned about the 3.8% impurity as it is still below their
specified 5% limit. Theta gives the project a green light and puts the Peak Product Manager in
touch with their Procurement division. They discuss about how the orders might be managed
(45 units on a half yearly basis or otherwise). Both Theta and Peak agree to have both the
products ready by the third week of February 2014. Theta are now interested in providing both
variants of Theta Corona solutions at the same time.

While the added mie is of some comfort to Engineering, the Senior Manufacturing Manager
is concerned about the increase in manufacturing work load required to modify production
work instructions to build the generator. Since these changes were confirmed while the
prototypebuild and validation testing were running in parallel with the NPI process, design
changes to increase the flow rate from four litres to ten litres per minute would have a knock
on impact orME-1 who would have to redo his tasks to reflect these chaAge@dE-2 waits
for the metal works of the Theta Corona Air to arrive, the Design Engineer uses the window of
opportunity to get the Theta Corona Nitrogen, CE certified. The CE certification, issued by a
EU certified testing body, is required to export thgenerators within thelE The clearance

comes through in midanuary 2014.

Between the Design Engineer aMiiE-2, the prototype build for the Theta Corona Air is
scheduled for the second week of December 2013. However, this could be held up because the
team of Design and Manufacturing Engineers working on the G compressor architecture are
yet to update work instructions for its build. The electrical panel designs have changed and so
has the BOM. These updates are yet to be made to the work instructesrswMle, on the
pricing front for both the products, the Product Manager informs that they have suggested a
modified price and are waiting to hear back from Theta. The Engineering Director inquires if
the price should be doubled as they have doubledutpeitflow rate of the gas. He feels that
product pricing should factor the additional engineering hours it took to make these changes.

He is disappointed to learn that that option is not on the table.
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While the Theta Corona Nitrogen unit was away for @Eiftcation, the Manufacturing
Engineers swing into action. They complete the documents required to support its launch. A
list of critical components is drawn up and passed on to the Design Engineer who is co
ordinating the certification process. On hegriabout the project progress, the Product
Manager from Theta confirms that he would be visiting Peak inJadiary 2014 to discuss
and coeordinate the generator launch. The metal work for Theta Corona Air has arrived and the
Design Engineer andlE-2 begn work on the prototype build of this product. The test results
from this working unit will be crucial as Theta Corona Air would be the first Peak product
based on the G compressor architecture. The images from théypeobuild are shown in

Figure £ bdow.

Figure 42: Prototype build Theta Corona Air

190



5.37 Getting the act together

In mid-January 2014, the transition plan to switch from T compressors to G compressors is
approved by the Engineering Director. He consults thiéhDesign Engineering Manager and
Product Managers and confirms the last week of February 2014 as the date for design transition.
The first week of March 2014 would see this new compressor architecture rolled out for all
compressor based systems. Basethisnconfirmation, internal deadlines for the Theta Corona
products areset to midFebruary 2014. The Manufacturing Engineers have begun the formal
NPI process for the Theta Corona Nitrogen since early January and are looking to complete the

handover to Bduction by the end of January 2014.

The visit of Thetads Product Manager was
Theta Corona erediscussed and finalised. Plans were also laid out for a joint product launch
at the exposition in the USAeduled for March 2014. The Product Manager confirmed that
the orders for the Production units of the Theta Corona Nitrogen will arrive in the last week of
January 2014. The NPI work was underway on the Theta Corona Air as weMi&ithin

charge of somg out the manufacturing issues.

In mid-January 2014, éakundertookan audit conducted byé¢ British Standards Institute
(BSI) which they require forfulfilling future productionneeds. Since most of the
manufacturing engineering responsibilities tas tauditwas organised bWE-1, he is pulle
off temporarily to work on thisudit. This derails the TkeeCorona Nitrogen NPI process.
Since the Design Engineering Manager has no direct controlMietd s unpl anned
from the Theta project, he is cocerned about the likelihood of the project slipping. As he

eXpresses:

"Ri ght uTpedaaCbrena Hlitrogen, it is showing a slippage this week. It is still within the

launch dateME-1 is working on the NPI stage and he has been pulled off extensivelgrk on

the Industrial systems. The effect on the project plan is only really, transpired when it was
highlighted at last weék meetingME-1hi ghl i ghted it and he felt he

with the Corona as he wanted."

Meanwhile orders are ifior 8 to 10 production units of the Theta Corona Nitrogen
generators which Theta want delivered to their demo labs. These units need to go out as soon
as Peak can set up productibtE-1is back to work on the NP1 but is surprised to find out that

the Prodiction Manager cannot release technicians for product build training as they are all
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busy trying to meet their monthly generator production targets. There has been an increase in
the demand for the generators after the New Year holidays and Productimy isying to

keep pace with this surge. This has now pushed the project on to the critical path. The
Manufacturing EngineeME-1) makes Management aware of these developments:

Al d&m just trying to get a t echndriuldaButtfeysayn Pr oduct i
that at the end of the month, it is difficult to release a technician for a train the trainer build. So they

told me Wednesday (5th Feb 2014). This happens quite often and timelines get extended."

ME-2 has completed 90% of the NPI kaon the Theta Corona Air. However, the Design
Engineer now has to reschedule the Validation Review for both Theta Corona Nitrogen and
Theta Corona Air as all stakeholders need to be briefed on the clibagesnspired due to
the increase in the gastput flow rate since the previous review. As this validation review is
being planned, issues with the change over to the new G compressor overlap and get tangled
up. The test results with the@mpressor architecture have confirmed the Design Engineering
Manager s hunch on the compressor |ife. The
from six months to an annual service contract. This would require changes to the internal
program which was being used to control the compressor. These changes \iostidhate
to be approved within the Engineering Department before it can be incorporated into Theta

Corona Air.

Validation testing and the review is not possible without completing these changes to the
compressor control program. This has also creaedependency with Manufacturing
Engineering who need to be made aware of the factory settings for the productioMEits.
has completed the Manufacturing Engineering build and is trying to push the product through
the test stagdde has goProduction tainingset up forthe first week of Februamgithough tie
availability of the Technicians is yet to be confirmm®dProductionAs the Design Engineer
puts it

"So 17th March 2014 is the date but it is always been a tight one. One of the things whssibiy po
out of my control on this one is the service program. The point to note here is that the validation

process for this is really a critical path ndME-2 has done a good job on the NPI but he still needs

a wee bit of information on it. So the valigat is the biggest danger to holding this project back."

The Design Engineering Manager is not all that concerned with the design engineering
inputs which are required to complete the project. Since all the initial orders have been for the

Theta Corona Nibgen which is already on track for completion, he believes there is still more
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time to work on updating the control program of Theta Corona Air. At a project management
meeting, the Design Engineering Manager informs the Product Manager about the milays a
the lack of a confirmed launch date for the Theta Corona Air for which the orders are yet to
come in. The delay annoys the Product Manager who points to the fact that the orders haven't
come in because the ECNs on t hdesignedafifortees s or
metal work to be ordered. The signing off process must be concluded before the orders can be
placed on the system. She promises to confirm the launchMigdewhile the Theta Corona
Nitrogen clears the Validation Review and the negquirements and design modifications are
accepted by all stakeholders. The final prcttbn unit is shown in Figure3below.

Figure 43: Production Unit Theta Corona Nitrogen

For the Theta Corona Air, it is slightly more congplied. Since both the DDP process and
NPI processare running in parallel, rather than sequentially, it has created a lot of unforeseen
dependencies. These dependencies are holding up the Validation Review and pushing back the
launch date into late Febrya2014. The project is on a critical path. When the decision was
taken to run both the processes in parallel, the Design Engineering Manager was yet to make a

decision on whether the control program for the compressor had to be changed. This decision
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depemled on whether Peak would switch to an annual product service contract. When it was

decided that the contract would indeed be annual, based on the validation tests, the program
changes became inevitable. This had a knock on impact on Theta Corona Alir &® tlee

Design Engineering Manager along with assistance from another colleague began working on

the program, not just for this product but also for every G compressor Peakdenerator.

As that project evolved, the Design Engineering Managerseshlihat having separate
programs for different compressor based product ranges is going to be difficult to manage. This
is because when service plans change, each of these programs would have to be modified.
Instead, he could standardise the program adiasentire range of Peak's compressor based
systems. Standardising the program would make it more efficient to manage and implement
future changesThis decisionwas taken when Th&Corona Air was nearing completiodE-

2 had completed "Traithe-Traing™ for the Production shop floor technicians and is waiting

for the Design Engineer to finish programming the compressor control. However, as the Design
Engineer explains, there are new complications which have arisen within the program upgrade
which is déaying the project:

"There is a little bug on the Precision generator
Corona Air. SOME-2can6t really do his testing until I can ¢
fully understand what is happeg and what | need is a Precision generator to work on and we

dondt Hhetaegetdateavas originally the 17th Feb 2014 and it moved along with the Corona

ones at the same time and we have put another two days on it for us to sort the issues. We ar

working on the programs."

Until the program changes come through, Manufacturing Engineering are mere spectators
in the new product development process. They cann@istahe units and confirm the Test
and Quality Control work instructions until theogram has been completed. The project plan
had already been moved into March 2014. The Theta Corona Air validation review has now
moved as well. Design Engineering are working on the program and fixing the bugs which
have crept in while making these chasig€he Design Engineering Manager confirms the
second week of March 2014 for the delivery of the program. He also says that Theta are
planning to launch the product in the third week of March. So orders are only going to come in

then and there is going b a lead time of four weeks for product delivery.
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This lead time is critical for Manufacturing Engineerifd=-2 had completed "train the
trainer” build for the Production technicians with the current work instructions which are now
obsolete because ofig program changes. Train the trainer processes along with the NPI
process would have to be redone. After ensuring that the build technicians are comfortable with
the changes, he would have to retrain the test technicians after making amendments to the mai
work instruction and the test work instructions. The required changes are approved, the
validation meeting is held and Theta Corona Air signed off by all the stakeholders making it
ready for Production. A unit is shipped to the customer for a demodalitee ECN is raised
by the Design Engineer to incorporate these changes into the compressor sub assembly build
for which ME-2 has now updated the work instructions anttaged the trainer. The project
is concluded in miMarch 2014. Appendix lbffersa chronological summary of how the Theta
Corona project unfolded.

5.4 Conclusion

In this chaptet have provided a detailed account of the tanovation projects | shadowed
during my seven month long field study at Peak. After providing a brief overmviethe
organisation and the business context, | have presented a granular description of the unfolding
of the Alpha Panda 2 project and the Theta Corona project, which | tracked in real time.
Consistent with the methodology, developing a processual stadding of innovating
requires a rich and fine grained account of its unfolding in real time. These accounts describe
and reconstruct the innovating process with all its messy compleXitiedwo narratives set
the backdrop required to undertake a deepwlysis into how organising and innovating
entwine as they becom@&he chapter which follows, attempts to develop an analytical

framework to further our understanding of the innovating and organising processes.
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6 Delineating Processes

~

n t h i arkscigntsts m ¢hat (Engineering) department, each wired to their own little
ways, | think the Design Engineering Manager has hellava big team and hellava lot on his plate.
So sometimes it might well be difficult for the Design Engineering Managereip &éof the

balls in the air"

Peakbds Sales and Marketing

6.0 Introduction

Understanding organising while innovating requires a deeper interrogaionthe
innovating process. In the previous chapter, | presented narrativeneecduwo real time
field studies which vividly illustrate the complexities of innovating. The aim of this chapter is
to develop an analytical framewothkat furthers understanding of the entwined relationship
between organising and innovating. By juxtsipg the unfolding of organising and innovating,
| present empirical evidence for how innovating actually unfolds within an organisational
context. | also explore hothe two processemntwine as they unfold, an issue which has only

received limited atteman within innovation researdiGarud, et al., 2011)

So how exactly doess the opening quote suggests, gani si ng keep Oall
while innovating? My study has unearthedhree process complexes of fundanaént
significance for the proper understanding of organising while innovating. These process
complexes concern: (i) dynamics of preferential equivocality, (ii) the dynamics of temporal
scaffolding, and (iii) the dynamics of relational coherernidee organisig challengeshat
emergé while innovating depended on how these three process comglewased as they

unfolded over time.

In the following sections | shall elaborate on each process complexiin utay examples
from the twofield studies for prposes of illustrationln order to make the evidence as
transparent as possible | have-ardinated and integrated the descriptive analysis of the
findings with the data structuring procgsge Figure 44and provide additional illustrative

examples intie supporting takk (See Appendix Ill, IV and V).
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Empirical Observation
First Order Concepts

» Uncertainty over gas / gas combination
requirements
» Uncertainty over gas flow requirements

Second Order
Process Threads

» Organising stabilising product
functional preferences

» Uncertainty over PSA vs Membrane
Technology
» G -Compressor versus T compressor design

» Innovating changing product functional
preference

» Organising stabilising technology

» Price rejected for upgraded Alpha Generator
System
» Target BOM cost high for the PSA system

» Change in model name and front panel design
Alpha Generator systems

» Change in generator dimensions for the Theta
Corona

Process Complexes

—p|  preferences
» Innovating changing technology
preferences Dynamics
. ———— ) Of Preferential
» Organising stabilising target costing " ’
»  preferences Equwocallty

» Innovating changing target costing
preference

» Organising stabilising design

» Variation in product target launch dates in both
projects

» Scheduling review meetings for product
milestones

» Adjusting timelines based on temporal work
(changing interpretations of past and future in
present)

preferences
» Innovating changing design preference

» Organising enacts temporal boundaries
» Innovating redefines temporal

v

» Setting product development priorities
» Variations in product development priorities

boundaries

» Organising enacts temporal priorities

v

» Co-ordinating project activity sequence
» Variations in project activity sequence

» Innovating alters temporal priorities

» Alignment to the CSA certification compliance
» Alignment to CE certification for the
compressor

» » Organising stabilises temporal
sequences
» Innovating alters temporal sequences

» Organising maintains regulatory

» Managing the Design Development Process
(DDP)

» Managing the New Product Introduction
Process (NPI)

» Co-ordinating client requirements, product
costing, design development process by
aligning to procedural templates

» Task and information co-ordination between
Product Management and Sales, Product
Management and Design Engineering, Design
and Manufacturing Engineering and
Manufacturing Engineering and Production

functional coherence
» Innovating challenges/threatens cross

L 4

functional coherence

~\

Dynamics of
Temporal
Scaffolding
» Temporal priorities influence temporal
sequence
coherence ]
» Innovating challenges regulatory
coherence
» Organising maintains procedural Dynamics of
| coherence Relati 1
"| » Innovating challenges/threatens clationa
procedural coherence Coherence
» Organising maintains/restores cross

Figure 44: Data Structure for Emergent Process Complexes
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This is meant to furnish the reader with the additional data required to evaluate and
scrutinize the evidence. | concludéh the emergent analytical framework which summarises

the links between the three process complexes.

6.1 Dynamics of Preferential Equivocality

One of the early dynamics to surface from my empirical material was the constant
fluctuation in product spétcation as innovating unfolded. | was alerted to this early on during
a middle management -@rdination meeting where the Manufacturing Engineering Manager

remarked,

"The other thing is that the customputtogeteeal 'y doesn

a specification for design to work on!"

His observation suggests that organising efforts during the innovating process are directed
towards reducing the level of uncertainty surrounding product specification. The product
specification herep f cour s e, is a reflection of O6prefe
satisfying a need, then the role of the organising process is to align the innovating effort with
those needs. But how then is it apbesrelbuloduse t o
or worse still yet to be defined? Upon closer examination of the data, | was able to identify four
distinct yet intertwined suprocesses which shaped the dynamics of preferential equivocality
while innovating. These sytrocesses related product function, product technology, product

costand product design.

Her e, |l 6ve made an analytical di stinction
and explore them individually. However, in practice they normally unfold as an intedtwine
process. Taken together, these -puticesses constitute, what | call, the dynamics of
preferential equivocality which | shall define in a later section. In the sections which follow, |
shall explore the unfolding of each of these-puticesses, acrossetiwo projects in closer
detail. | 6ve organised the analysis, along t

subprocesses unfold across the two innovation projects described earlier.
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6.1.1 Process of Product Function Preference

The equivoal product function process involved ambiguity over the gas output
requirements (which gas combination is required) and gas flow rate (and purity) requirements.
Within the Alpha Panda 2 project, the initial preference was for an upgrade kit to support the
existing Standard Alpha 3G Generator System. However, there was a lot of uncertainty
surrounding the exact gas output the generator is supposed to deliver. While it was relatively
certain that the system would have three gas flow outputs, whether that mveah three
nitrogen gas outputs or single nitrogen gas combined with twin air outputs, was unclear. As the

Design Engineer puts it,

"They (Alpha) were not sure but they told us that they would prefer us to work on the first solution

again. Sothatiswht | 6ve been doing. And | ast week, the Des:s
good at asserting to them to specify what they wanted exactly. They were actually not good at telling

us what they need. The Design Engineering Manager actually knows their gretlecthan them.

As you could have gathered from yesterday, they ha

The remark underscores the organising challenge faced by those entrusted with innovating.
Faced with the preferential equivocality involvingoduct function, both solutions are
simultaneously being pursued. However, there is pressure to narrow the range of possibilities.
Since the customers are yet to make up their minds, the preferences which shape the product
specification are still flud. e Desi gn Engineering Manager 0s
stabilise this dynamic. However, the processual quality of the dynamic becomes evident from
the following observation made by the Design Engineer during a meeting convened to discuss

the changen customer requirements:

"The communication with Bohal think is the biggest challenge. It is odd because with each call,
we know something new is going to come. Each ti me

know this!® el ement.

The remark paits to the emergence and evolution of product function preference while
i nnovating. The O6oh we didnot know this! & ¢
information which then shapes the product function. Preferences shaping the product function
specfication, in other words, is revealed while innovatiigmilarly in the Theta Corona
project, the initial functional requirements specified a nitrogen gas flow rate of four litres per
minute at 95% purity but by the end of November 2013, the specificdtaorged to a nitrogen

gas flow rate of ten litres per minute at 95% purity. This shaping of preference was expressed
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during a meeting scheduled between the Theta Product Manager and Peak. According to Theta

Product Manager:

"What do you (Peak) guys think¥e want to increase the flow a little bit just to cover a little bit
more excess. My R&D department would like to see a higher flow rate for some product
improvements in the future. But really | need to make sure that it is ok with you guys? If there are

concerns from your end I édm quite happy to discuss

It is clear that consideration about the future product improvemeagsat factoredn by
Theta during the initial product specification. This preference emerged and was revealed while
innovating. However, changes to the product functional requirements pose significant
challenges to the design engineers who have to constantly adapt their product features to
changing preferences. Reflecting on the organising challenges, the Design Engirteer fo
Theta project explains,

Ailn some way, we are sure behind in getting the cu
we still might be sitting at the concept stage saying we cannot proceed till we get those answers.

The reality of it is that th design engineers really have to try and get to push ahead and plan the

design. Make sure its functional and within reason because you cannot go too far. That would be a

waste of time. | tds experiencing and balancing how

Innovatirg, in order words, must constantly be aligned to the emerging and evolving product
functi on preference. The engineeros obser v:
engineering is to arrest and stabilise the dynamics of product function prefererioetivdth
6functional designé. Additionally, in the TF
the compressor technology led to a change in the product function preference for the Theta
Corona Air. While the initial preference was to have a prodewtice life of six months, the
switch in technology allowed the service life to be extended to a year. This meant modifying

the compressor control program. The Design Engineering Manager explains:

"What we are doing now, this is to form a standard sdbughe compressor program. So going

forward, it should make the programming bit a lot more standardised.”

In sum,the processof product function preference refers to the emergent purpose, which
the innovation being designed is expected to flbith field studies illustrate how product
function preference rather than being completely specified at the beginning is actually
emergent and evolving while innovating. Design Engineers realise this and attempt to stabilise,

or O6balanced thiasidcgnadBal ahmicli @gibnmevrequire
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the innovation is expected to fulfil was repeatedly being updated. Updates were necessary
because the new insighteat emerged while innovating resulted in changes to product
function. Sinceproduétuncti on is a reflection of O&prefer
preference constitutes an important-gpubcess within the largetynamics othe preferential

equivocality process

6.12 Process of Product Technology Preference

The second deernible sukprocess involved uncertainty surrounding which technological
platform to adopt while innovating. The previous chapter highlighted two technology
platforms: the Membrane Technology and@S-PSATechnology platforms which are used
to design gs generator solutions. The product technology preference was stabilised early on
within the Alpha Panda 2 project where the decision was taken to upgrade an existing Standard
Alpha 3G Generator system which was based on Membrane Technology. Alternarees w
not considered. The impact of technology equivocality was more acute within the Theta Corona
project. Here the initial product design was based orCi¥I&-PSA technology. The Design
Engineer working on the Theta project explains the technology ragidaglthe choice as

follows:

Al nitially wéngwith thePressurp 8wing soeption (PSA) technology because

the remit was to take the current Nitrogen Precision (series generator) and try and make it do, it so
happened that Nitrogen generatiam the Precision raye, which is a pressure swingsadption

system. We did achieve it but it was a lot closer to the capacity of the generator. So we could do it,

but we could only 6éjustdéd do it! We poubbazeb!l vy woul d
been close enough as there was still a little bit of room but maybe it was a wee bit overly complex,

cutting it too fine."

The remark reveals how information on the
platform while innovating altered titechnology preference. TH&MS-PSA technology was
subsequently discarded and the final product which was launched was based on Membrane
Technology. Another instance of technological uncertainty involved the choice of compressor
to be used for the design thie Theta Corona Air. Since the widely usedompressor based
design was experiencing a lot of problems in the field, Peak decided against its use for the
design of Theta Corona Air. Here, the choice of technology was largely forced due to the

circumstaces rather than deliberate choice. The technology dilemma was between persisting

201



with a technology with which Peak has had a long history, but was now unreliable and a
promising but yet to be adopted technology. As the Design Engineer, reacting to the

information explains:

i T hg&s compressors used in the ThHetaona generators too would be impacted by this change

(fromthe FCompr essors) as they use the same compressors

Had information on the technology failure of theedmpressor based units not kied in,
it would have been the default choice of technology for the new product design. However,

given the circumstances, the newc@mpressor based technology platform was adopted.

To summarise, the process of product technology preference referseimehgence and
revelation of choice of technology platforms used while innovating. The technology preference
is generally shaped early on at the start of each project. This was because the choice of the
product technology platform constitutes a basic lngjdblock while innovating. As the
narratives reveal, this syyocess was relatively stable in the Alpha Panda 2 project but was
destabilised twice during the Theta Corona project. The extent of this impact, therefore,
depended on when it is experiencethim the innovation journey. The process of product
technology preference, as egexamples demonstrat@restitutes a key suprocess within the

largerdynamics of preferential equivocalipyocess.

6.1.3 Process dProduct Target Costing Preference

The fluctuating preference around the target product cost was the ptt@ferential
equivocality dynamievhich emerged from the data. While on the one hand, organising must
enact a target Bill of Materig{BOM) cost to guide innovating, on the other hahd,target is

always a guesstimate. In the words of the Operations Manager,

iThe bigger question is, at what time within the n
100% correct? And the question then becomes, does the BOM ever become a 100%whilstect,
in a new product process? Very often ités only aft

become a 100% correct. But this should be way way

The instability of the BOM, as the remark reveals, poses significant challenges to th
Operations Manager whose department is responsible for the procurement of components and
the production of the new product. Since the BOM is an outcome of the process which

determines the target product cost, fixing the BOM cost implies stabilisingrolcess of
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product target costing preference. The challenge here is to develop a new product without a
clear idea of its design and functional requirements. Since the target cost depends on the
components being used within the product design and the contpdresng used depend on

the product function to be realised, it is difficult to accurately estimate a target cost. Now in
the Alpha Panda 2 project, the design engineer responsible for the product design had indicated
to middle management that given thert product function requirements, the target BOM cost

will go up. Upon hearing this information the following exchange ensued between the Product
Manager and the Design Engineering Manager.

Product Manager:l 6 m concerned with orhpenerdascandibriadkeisn al cost f or
Design Engineering Manager:Since the product is tailored, we could charge t{&ipha) an
additional $300.

The Product Manager is clearly cognisant of the potential future impact of the price increase
on innovating. However, hisocncer ns ar e all ayed by the Des
interpretation of the target cost preference. Alpha too did not object to the news on the increase
in cost as they were more concerned about having a solution in time for their Panda 2
application. Havever, because of the sequence of events which led to a retention of the original
product name even though additional components were added, the additional cost could not be
justified. The displeasure at how things turned out is captured in the folloenmayk made

by the Director Sales and Operations, at the internal product launch,

"Just want to go away and look at the BOM cost and the pricing. Alpha are trying to screw us on

pricing and the only chance we get to improve our margin is when a new poodogs in or they

change their product. So for example a 60 quid increase in BOM cost is 300 dollars so we can
increase our margi n. I n the meantime they are tryi
got a few things | can go back with as well."

The remark discloses the commercial implications of the process of product target costing
preference while innovating. Inability to sufficiently stabilise the process early on in the Alpha
project led to later innovating challenges. Likewise, the dynanoicess of preference related
to the target product cost also unfolded in the Theta Corona project. It was the reason why the
PSA technology platform was discarded in favour of the Membrane technology. According to

the Product Manager who sat throughdlesign review meeting,
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"Webve just wasted a month and a half shipping tI
technology that is suitable but very expensive without even having considered anything else because

we just have thidgotmennelaiwi gihery. wahhe tdhwms . 0 But we
that is the best we can do for them. We sort of got carried away. The Director of Engineering got

carried away and then we all got carried away."

The Product Manager 6s emeragencfeurafhedc chsitgéhl a
dynamic in the innovation journey. As the remark suggests, the technology, here, was suitable
and was therefore a stabilised dynamic. However the product target cost which emerged was
deemed too expensive. The statatnprovides two insights. One, it reveals a target cost
preference since the design was deemed expensive with regards to this preference. Two, it also
shows the dynamic quality of its emergence since clearly there was no such preference a month
and a halfago. It emerged only during the product concept design meeting when the design

was presented to Product Management.

In conclusion,the process of product target costing preference refers to the ongoing
emergence and revelation of preferences regardingymbtarget cost while innovatinghe
dynamic constitutes an important spimcess influencing preferences. The data also
demonstrates how this leitmotif cut across both the Alpha Panda 2 and the Theta Corona

projects, suggesting the keyle it plays whie innovating.

6.1.4 Proces®f Product Design Preference

The final subprocess to emerge was the dynamic shaping changes to the product design.
These changes mainly impacted model name, component layout, product chassis dimensions
and design. This dyndmwhich impacts the final form of the product design, unfolded within
both projects. For example, in the Alpha Panda 2 project, there were multiple instances where
the model name which impacts the front panel design of the generator, was changed. As the

Design Engineering Manager explains during a meeting,

"Initially when we agreed that we are going to update jlhA3Gs and all Infinitieggenerators)
and all tables, we thought wedd update all the 103
count lower. But when it was decided that we needed two separate part numbers, one for Panda

which would have a slightly higher BOM cost or selling cost and a separate table, the discussion
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then was there is no point having confusion having two 1(gd®rator modelsjvhen we could
guite easily call it 1035 and havelphtaB@" di stinction

The initial preference, as the remark suggests, was to lower the product count and that meant
keeping the product design as stamtised as possible. However, when this preference
changed, so did the product model number and by implication, the product design. The
emergence of the preference for two separate generator models meant that the initial design
preference which was aimed standardising the product design changed. The emergent
preference required the product design to now be differentiated rather than standardised, based
on different product model numbers. This would impact the final product chassis dimension
and front paal design. Similarly in the Theta Corona project, the initial design requirement

was assumed to be a smaller chassis design. According to the Product Manager,

"Smaller, sl eeker, better etc, that s ihghe good po
thought where they are kind of scared to make it smaller or there is a barrier with them as if to say

6You know what, this is as good as we can do! 6. Th

The scientific laboratories around the wdHdtb u y P e a k 6have lemitdd lak spacen s
So their general preference is for compact gas generators which occupy minimum lab space.
This was the Opref er en EHavéverthis preferemae evolvedtopa r o d u ¢
wider chassis when Theta wanted the generatorrdiioes to match the dimensions of their

analytical instrument. The Design Engineer explains,

"So the concept stage and then we move into the detail design but there are always problems of the

customer changing the requirement in which case you have bagjeto redress things. Which as

| say, we were just about good to go on the standard chassis looking at that thinking we do not have

to do too much work and work instructions and then
a nuisance but it isot too much trouble for the customer. It is worth doing it if that is what they

need."

The process of product design preference, as we can see here, has destabilised the innovating
process. The Design Engineer, aware that the dynamic he has stabilisachisidesign has
now been destabilised, finds it -atabifisethissance
dynamic to realign the innovating and organising processes. Another example of changing
design requirements was when tlesign for Thea Corona Nitrogerwas ejectedor not being

manufacturing friendly or product service friends the Manufacturing Engineer put it,

"There is no point saying that everybody should obviously be checking things a lot more! But it is

the same, lcanlookdttat and you can | ook at that and say it
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Again you don6t know. ltds something, you | ook at
you |l ook at it and say 60k it is bGmnlkch someoddyn dwh

come up with myselfé. That is what has happened he

Despite the repeated checks and inspection, the product design preference changed during
the detailed design review where cross functional team members sat and inspected the product
des gn. As the Manufacturing Engineerés remar
i s Iimpossible for him to oO0knowdé how the de
preference is revealed along the innovating process rather than beingrstiabip@sed at the

start.

In sum,the process of product design preference refers to the emergence and revelation of
preferences shaping product form while innovatifgis subprocess was seen to unfold within
both the Alpha Panda 2 and Theta Corona ptej&he dynamic impacts the final form of the

innovation by shaping the product chassis design, component layout and pliodkrions.

6.1.5Dynamics of Preferential Equivocality. The Process Complex

In the previous sections, | have untangled and rdga four distinct suprocesses which
| 6ve <called the process of product functio
preference, process of product target costing preference and process of product design
preference respectively. These qubcessesuggest that preference while innovating is multi
dimensional and is rarely stable. In this section, | explore the relationship between these various

subprocesses while innovating.

Within the Alpha Panda 2 project, the initial specification was to dpwekit for realising
a triple gas output Nitrogen generator system. This then changed to reflect the single Nitrogen
and twin air output gas generator system. When clarity on the gas combination emerged, the
output gas flow rate of the Infinity 1031 Nogen gas generator was increased by two litres per
minute. The Design Engineering Manager, when asked about these changes at the product

management meeting said the following,

"The Alpha3G System testing is throwing up a few spurious things and thataisisvholding up
the projectThe Design Engineer is looking at the pressure switch settings because the flows are a

bit higher. It is on the hairy edge so can take a couple of hours to get the pressure."
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In short, the remark highlights the intertwiningloé process of product function preference
with the process of technology preference. A change in the gas flow rate which reflects a
change of product function preference has now destabilised the technology pushing it onto the
6hairy edge B techi®logylelaled dyrnamig requifes a change in design. The
design change by introducing the Infinity 1035 model reflects the attemptstabikse the
previously stable dynamic of product design preference (the Infinity 1031 design). When the
designwas later stabilised as Infinity 1035, Alpha requested a single upgraded Standard Alpha
3G Generator System. This changing preference reflects the destabilisation of the previously

stabilised dynamics of product function, technology and design preferences

As innovating unfoléd,it becameclear that the upgraded system would cost more than the
current Standard Alpha 3G model. This new information which emerged while innovating

destabilised the dynamic of target cost preference. In fact, accordingAtpttzeManager,

"Yes, we did discuss pricing but the assumption w

prices. Because our volumes are much higher than intended."

Since the salef Alphad analytical instruments had risen, it meant that a cost iserea
an existing model would be reflected across all product lines at Alpha. Hence, the change in
t he managerés dassumptiond which shaped the
the stable process of product target cost preference is nstabdsed and since it is
intertwined with the process of design preference, the design must now be changed to introduce

two models.

Likewise, in the Theta Corona project, the initial preference was to upgrade an existing
CMS-PSAtechnology based gas gaator system to meet the gas flow and purity requirement
of Theta. However, after the concept design stage, the technology was deemed too complex
and expensive to manufacture. This episode highlighterttenglingpr 6 knotti ng wup
processes of pduct function, technology and target cost preferences. When one of the
processeswas destabilised, the others too had to kstabilised. Had these synocesses, been
distinct and noenwined, then destabilisation of one dynamic should not impact drgr ot

dynamic.

However, as the narrative demonstrates, the changes to the three processes also resulted in
changes to the product design. Figsias areflection ofthis changeThe link between product

function andoroduct cost is further evidencedthis project when the functional requirements
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for the Theta Corona Nitrogen changed. The following conversation played out between the

Engineering Director and Product Manager responsible for the Theta project.

Engineering Director: Have we already agreedpace with them (Thi)?

Product Manager: No, we have suggested a price but we are still waiting to hear from them

(Theta), their German team.

Engineering Director: Shoul dndét we be doubling the price now t

Product Manager: We were thinking about the possibility!

The exchange highlights the destabilisation of the process of product function preference.
Since the requirements have changed from a gas flow rate of four litres to ten litres per minute,
the design of the productust now be altered to meet this new preference. The increased
engineering hours required to make these changes is what prompts the Engineering Director to
raise the product cost. The episdtiestrates how preferences linked to product function, target

cost and design are ahtangledand dynamic.

To conclude, these episodes reveal that each of thpreabss identified in the previous
sections are in fact entwined while innovating. Further, we also see that these preferences are
rarely stable ané@mege while innovating. Taken together, these gubcesses constitute a
process complex called tltynamics of preferential equivocalitipynamics of preferential
equivocalityrefers to a gradual emergence and revealing over time of the various preferences

that shape innovating.

6.1.6Dynamics of Preferential Equivocality. Summary Insights

I n this section, | have expdynamiastoepeferamiad an al
equivocality It is a key process complex with which innovators have tppealhe d/namic
of preferential equivocalityas both projects suggest, is an equivocal, and emergent process
which needs to be stabilised while innovating. In the words of the Design Engineering

Manager,

fiwe are getting all these things, gettingdrifen om t he bot t om. Letds go away
us go away and look at that! But we are not being told, here is our goal and here is how we want to

be able to achieve it. So to me you can make a proposal, but in my mind, it is what it is looking at,

at the moment. We need to look at design and say, here is what we want to achieve and achieve it.

The strategy might be we keep on doing what we are
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Hi s remark highlights how the 6goal 6 whil e
This is because preferences rather than being static arglvere are always emergent and
require stabilisingThere were four distinct yet entwined preferential-puiicesses which
surfaced from thetsdy. There were the process of product function prefergoroeess of
product technology preference, process of product target cost preference and process of product

design preference.

Though explored individually, the field studies suggest that these processedaanged
in practice. While these stiroceses were common across both the projects, the impact of
each individual preferential dynamic while innovating was varied and contingent. For instance,
the process of product technology preference was relatively stable in the Alpha Panda 2 project
but requied repeated stabilising in the Theta Corona project. Likewise, the process of product
design preference was more prominently felt within the Alpha Panda 2 project when compared

with the Theta Corona project.

Acts of organising are attempts directed ta¥gathe establishment of a workable level of
preferential certainty required for innovatinBeflecting on the uncertaintfhe Product

Manager says,

"In some respects, that is absolutely fine. When building a product, not having all the information

andsg i ng, 6Yes we are going to build this!dé without
in and we have had examples, youhave sdghaA We dondét know what their prc
know what our relationship involvement is. While innovating, | thimkt there are certain things

that we take on faith in this company rather than actual facts and proper business acumen."

't is interesting to pursue the Product Ma

6faithdé rather tchuame nod& .a cltfs 6p roef edrbeursc ense,s sa sa t

actually dynamic and emergent, then the 6fac
cannot always be a reliable guide while 1in
misplaced,reéct s a belief in oneds ability to stal

crucial while innovating. The following remark by the Director Sales and Operations, when
Peak had to decide on whether to continue innovating on the Alpha project, hgltight
point:

"They (Alpha) work functionally. Their product is for Europe. The trick is to allow them to lead.

We (Peak) know their demand from their ordering pattern, better than they do.”
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The Director i's willing to a@ngimglspeoifivadionsAl p h a
because of his faith in their previous collaborations. The taskganising, as the remark
indicates, is to stabilise the preferential dynamics by translating faith into certainty. His faith
in Peakos abil ity retences,rbg allonsng éhend to kddpadilavéds p
innovating to continue. Innovating, however, triggers organising by generating new knowledge
which might alter preference. It does so by generating new information about functionality,
technology, cost or desigwhich can then shape preferences. This in turn, widens the range of
possibilities which organising mustabilise on an ongoing basis.

To sunmarise organising attempts to stabilise preferential dynamics which emerge while
innovatingand innovating deabilises this dynamic to trigger organisirgdditional support
for the processsof product function, technologyarget costing and design preferences from
the two projects whichonstitutethe dynamics of preferential equivocality can be found in the

illustrative quotes displayed in Appendix .

6.2 Dynamics of Temporal Scaffolding

The second key dynamic which | unearthed from the two field studies related to the role
played by time and timing in the unfolding of innovating. | was alerted to thigndignwhile
sitting through a Design Engineering Meeting when the Design Engineer working on the Theta

Corona project made the following remark:

"From a design engineering point of view, the Design Engineering Manager schedules my work

load. If the ProducManager then makes a request, through the design development process, it is
thentheDesi gn Engineering Manager dés call as he under st
a problem, we can go to Design Engineering Manager and say | cannot meet thisedeathat

case Design Engineering Manager could say, '"1086l1 ¢
Product Manager, we cannot do that. Il 6m not sure h

Design Engineering Manager."

The statement illusttes the role of time and the significance of temporal dynamics while
innovating. The o6éworkloadd which the Design
the timeline set for the project. Furigdnher, t

of a O6changing preferenced within the tempor
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managed by the Design Engineering Manager, the priority accorded to each of the tasks he

undertakes is shaped by the tempdsadamics ofnnovating.

| call this dynamic which | shall define later, the dynamics of temporal scaffolding. My
study revealed three suprocesses which constitute the dynamics of temporal scaffolding.
These processes relate to (1) temporal boundaries (2) temporal prioritisi(i) aechporal
sequencing. In the sectiotimatfollow, | shall unpack, explore and then integrate each of these

subprocesses.

6.2.1 Proces®f Temporal Boundaries

The shifting temporal boundaries were a dominant dynamic within both the Alpha Panda 2
and the Theta Corona projects. Within the Alpha project, the innovation project plan was
guided by the temporal horizons communicated by Alpha. Managers at Peak would constantly
inquire about product timelines, deadlines and launch dates to reference Wiedopaent
tasks and activities. For instance, on inquiring about the Panda 2 launch date in early August

2013, this is what the Alpha Manager had to say:

"No launch date has been set for the product yet. It is estimated by the end of September or early
October (2013)."

The management at Peak took that as a cue to enact timelines which would allow the
generator system to be ready by the first week of September 2013. So when it was revealed in
late August 2013, that the Panda 2 launch date has been pascbel b Peak 6 s manag

taken aback by the development. According to the Design Engineering Manager,

"Ok this comes as a surprise to us. We are still working on the assumption that the launch of the
Panda product was still going ahead in September oofeAddgust and we had to have, generators
available in the second week of September. So we are kind of moving the earth here to achieve that.

So can you confirm that that date has now changed?"

The Design Engineering Manager is surprised because the tnffmamdary he had
enacted had been breached. The temporal boundary which determines innovating timelines was
based on an assumption which was no longer valid. Information guiding the new timelines was

proposed by Alpha:
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"Sothe Panda 2 launch,allweknat t hi s point is that it wouldndét be
towards finalizing a date sometime in October. But it is not going to be in Septerffipha

Technical Lead)

What stands out in the above statement is the ambiguity surrounding théstanghtdate.
On one hand, it adds to the certainty of the temporal work now required to be undertaken by
clarifying that the temporal boundary has been shifted. On the other hand, a clear temporal

boundary is yet to be set. As the Design Engineering Marnags it,
"We will have to recheck our project plans to see how soon we can get these reports to you"

O0Rechecki ngd -mterpretation ofetfe eurrent timeliney bmsed on the new
information and the ramagination of a new temporal boundaiyemporal work, therefore
involves interpretation of the past as well as orientation towards the future within the present.
The temporal boundaries are normally enacted based on customer product launch dates. When
the Panda 2 launch date was shifted agaiate September 2013, this is what Alpha had to

say,

"The launch date for the project (Panda 2) is now confirmed in the second half of October. So we

have another four weekgAlpha Technical Lead).

Peak would have to now awrdinate the developmentattivities by referencing this new
temporal boundary. Similarly, the enactment and breach of temporal boundaries was also a
feature within the Theta Corona project. Here, the initial timeline for making the product
available was end of July 2013. So whieattemporal boundary was overshot, a new temporal
structure had to be enacted. The Product Manager explains the increase in temporal complexity
like this,

"Wedbve just wasted a monttdh) aproddct wae alteady liad withi ppi ng t |
technolog that is suitable but very expensive without even having considered anything else because

we just have this tunnel vision."

She considers the time Owastedd because th
project has to now be revised. Yet, theportance of enacting a temporal boundary while
innovating can be gathered from the following remark made by the Design Engineer working

on the Theta project,

Aiwhen you say January 2014, what do you want? Do vy

generators) or is that the point at which we just f
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to say it is all going well but it is impossible

say is that the drawings are all ready and sora®types are already out there with the clients.”

What is striking about the remark is the referencing of the developmental activities to a
temporal boundary. Innovators derive cues about the priority of their tasks, scheduling their
workloads and alterintheir activity sequence, all based on the enacted temporal boundary. In
the absence of some guiding structure, they
temporal boundary is thus necessary to regulate innovating. The corollary to theatempo
boundary is the notion of temporal O0sl ackq.

which ensued between the product managers at Theta and Peak.

Product Manager Peak:In terms of orders and shipments, are you still expecting your first
shipments for Thi& Corona Nitrogen at the end of January?

Theta Product Manager: The orders are due in QEifst Quarter of the yehso that seems
reasonable to me.

Product Manager Peak:"Yeah that is fine. Also for the Compressor, would you expect they

end of January 2014 or is there slack there?"

We can see here that the temporal boundary is being negotiated for the end of January 2014.
But equally, there is an attempt to damp the temporal dynamic by injecting temporal slack. The
temporal slack adiws smooting ofthe temporal dynamics byawing the temporal boundaries.
However, once set, maintaining the boundary requires active temporal work. An example of
such temporal work at Peak, between the Product Managers and the Design Engineering

Managerpresented in the episode below is particularly revealing:

Product ManagerCanét afford to kick it (Project) back agse
Design Engineering Manager. Well, kick it back from where? Because we have not got a date

because start date and when it is finalisevo different things.

Product Manager: You are being very brave because if the Engineering Director was in the room

today, he would be saying the same thing as me.

Design Engineering ManagerAnd | 6d be telling him exedtly the s:
this product?

Product Manager: ASAP (As soon as possible) which is why | said that it is a priority product. |

know that is a bit of a worry following the same design development process. What is slowing it up

because if things keep getting kicked hattien if that is the right process, then naturally the end

date is going to be longer.

The episode highlights the differing mearsnifpatthe Product Manager and the Design

Engineering Manager have extracted from the enacted temporal boundaries. @/Rriedict
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Managers have a certain notion of the temporal boundary which they use as a reference to co
ordinate organising activities, the Design E
of the temporal boundary. Hence, his puzzlement when infoahedt the breach. For him

there was no boundary and so he cannot see how the innovating has shifted the temporal
boundary. This episode nicely encapsulated the active role played by temporal work in

stabilising the process of temporal boundaries.

The find characteristic of temporal boundaries, which emerged from the data, on the
organising and innovating process related to how project milestones werdimated by
referencing the temporal boundaries. Take for instance the following remark made by the

Design Engineer working on the Panda 2 project at a project meeting,

"Still need to review the plan together and stil]l

2¢é¢ | need to organize a meeting forekthe detailed d

The time scale here is a reference to the varying temporal boundaries. The reviews which
constitute the emergent milestones during the innovating journey act as loci for the organising
processes. Judging the effectiveness of organising while inngvakivays refers to some
temporal boundary. In the above remark, the trigger to schedule a detailed design review is
pegged to a temporal frame. The significance of the enacted temporal boundaries is further

clarified in the following remark made by the $dgn Engineer working on the Theta project:

"I'n terms of the project plan now, the project pl
managed to do, Manufacturing Engineer, is go through the NPI (New Product Introduction) section

and go throughhte changes from there. Where weiarthe detailed design review."

Her e, the notion of O0slippingd is referenc
temporal boundary allows the Design Engineer to judge if his project is slipping. We can also
seehow organising processes are being triggered from the cues derived from the enacted
temporal boundaries. Thus,-oodination is sought with manufacturing enginegrto set up

the NPI process.

In sum, the enactment and-oadination of temporal boundariesonstitute a key sub
process while innovating.emporal boundaries refer to barriers set in time while innovating.
In both projects, organising enacts and regulates temporal boundaries while innovating.

Temporal boundaries are either enacted by settiwjgqt deadlines or imposed through project
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launch dates. Setting temporal boundaries involves temporal work. It was also observed that
temporal slack regulates temporal boundaries while innovating. The process of temporal
boundaries, therefore constitutas important suprocess within the dyamics of temporal

scaffolding.

6.2.2 Proces®f Temporal Prioritising

A second dicernable syfrocess related to the variation in temporal priorities as innovating
unfolded. The organising activities -oodinatinginnovating were shaped by the temporal
priorities accorded to various activties. The task of assigning priorities was influenced by the
enacted temporal boundaries. However, the actual implementation of tasks from the emerging
sequence (as opposed to tHanped sequence) was guided by the variations in temporal
priorities which emerged while innovating. A clear instance of this dynamic is evident within
the Alpha Panda 2 project where Peak wanted to concentrate on product build whereas Alpha
was more intdst ed in the product technol ogy test
technical feasability. Consider the following observation made by the Design Engineering

Manager:

ok . The other option is to actuastslAgdggesypu t he syst e
the serial number from those tests but we are now just conscious of the time scales you are putting

on us at the moment. We are trying to get things done quickly so that we can have products available

by the end of next week. Our backe aip against the wall at the moment as we try to speed things

up but we wil/l certainly |l ook at that and see what

Normally, product testing would be run after the product build. But since there is a need for
a quiker timeto-market for the Panda 2 analytical equipment, Alpha want Peak to concentrate
on extensive technology testing, referred to internally as bench testing, to ensure that the test
results are available for obtaining regulatory compliance. Peak ootlibe hand are more
concerned about having the product built and ready for sale. They would likeutothee test
for the reports demanded by Alpha after the sales orders are confirmed. Here, the temporal

priority normally associated with testing andsidg are reversed.

Likewise, in the Theta Corona Project, after the timelines wesnaeted for the new

product development project based on membrane technology, the Product Manager had to

215



assign product development priorities between Theta Coronaglitrand Theta Corona Air.

According to her,

"16d li ke to have it before June (2014). The Coron

to be done."

The statement provides a clear guideline to innovators on where the attention needs to be
focus®d. However, as the project unfolded and information began to trickle in about the
demand for the compressor based solution, she changed her priority and requested that the

Theta Corona Air project be accelerated. As she puts it,

"The only reason | mentied that is because the compressor is moving further out and out and out.
And we let that happen purposely because we got information froa fa is not going to be

such an urgent requirement but that might turn around a little bit more than we bghttho

|t is interesting to note that the o6drifti
temporal priority accorded to each task while innovating. The processual quality of the
dynamics of temporal prioritising is also revealed in this statembith reflects a shift in

Ourgencyod between the various devel opment al

To summarisepy process of temporal prioritising, | mean the progressive ordering of
attention accorded to tasks while innovatiddumerous instinces in the two field studies
indicate that it is a common syoocess within the larger dynamic of temporal scaffolding.
Acts of organising set the temporal priorities to guide innovating. Innovating, as the examples

show, resets the temporal prioritieg generating new inforntian which triggers organising.

6.2.3 Proces®f Temporal Sequencing

A corollary to temporal prioritising is the emergent temporal sequence. In both projects, it
was observed that the emergent temporal sequence played a key hole innovating
unfolded. An example of the impact of temporal sequencing can be found in the following

observation made by the Design Engineer while explaining his project choices

"They were provided by Alphas they did the test with centrifugatiorveything is the same as
before. Because of the time frame which they gave us which changed afterwards, we had to keep
the same name,lpha 3G and we added a Hlow to differentiate it from the previous one. If we

had known the previous time frame, we htigave changed the name to something different.”
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The Design Engineer is referring to the specific lack of control over the temporal sequence
that shaped innovating. From his remark it is also clear that had the time frames been clearer,
the O60sameé a=nmpefrarl sequence could have been
brought under control. In yet another example within the Alpha Panda 2 project, the Design

Engineering Manager remarks,

"Rather than having a (Infity) 1031 and a (Infinity) 1035referring to the different generator
model numbeiswhich will be discontinuel months aftethe launch. The new 1031, do you see
where 1 6m coming from with that? What is the kind

Are we looking at it this year or?"

Here too we see an active role played by organising to regulate and stabilise the process of
temporal sequencing while innovating. The fluctuation within the generator design priorities
are shaping the sequence of the unfolding innovation. The DEsigimeering Manager is
seeking to order the developmental tasks by referencing the tempprahse to a temporal

boundary.

Similarly, when the design for the Theta Co
friendl y6, t he heactwities tofollow goeatieted. Accarding tb the Design
Engineer on the Theta project,

"But then what that does to the plan is that it really delays the concept stage because you think the
first stage is concluded in June and then in August, it wakgnswers from the customer. Normally

we would hope to tie that off pretty quickly the project.”

The delays in the development milestones are a reflection of the alterations to the temporal
sequence of project development activities. The importance asfaging the temporal
sequence while innovating is also evident when a software bug was discovered while upgrading
the control program of Theta Corona Air. Since the switch in control functions to reflect an
upgrade in service plans (six months to annual deemed straightforward, the activities were
sequenced, keeping in mind a quick program change. However, once the bug was discovered,
that derailed the temporal sequence of the development plan. Again, as the Design Engineer on

the Theta project explains

"The fact is that we probably had enough timedeat hi s bit of wor k. But it ju

enough then, now this work has taken longer to the point where it is now on the critical path."

The remark once again highlights the blurred lines betwieernprocesses of temporal

sequencing and temporal prioritising. The lack of stability in the latter often destabilises the
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former, putting innovating on the Ocitical p
and regulate the temporal sequentmnovating by altering the temporal sequence triggers

organising.

In sum,the process of temporal sequencing refers to the ordering of innovating activities
unfolding over timeBoth the field studies highlight the impact of the process of temporal
seqiencing while innovating. Organising attempts to regulate the temporal sequence while
innovating destabilises the sequence to trigger organising. The dynamics of temporal
sequencing, therefore consitutes a keypdress constituting the larger dynamittemporal

scaffolding.

6.2.4Dynamics of Temporal Scaffolding The Process Complex

In the previous sections, | have untangled and expanded three tempgradcesses which
| 6ve called the process of tempoisimlandbheundar
process of temporal sequencing respectively. Thespradesses when taken togethareal
the dynamic nature of the temporal complexities encountered while innovatthgs section,
| explore the relationship between the various-grdwesses in greater detail. | do so by
illustrating entwinement between the sutocesses using episodes from both field studies.

In the AphaPanda 2 project, after the kits were dispatched, a loose terbparadary was
enacted which allowed the Design BEmggr to experiment with various solutions. However, as

he explains,

"So that request was done (the kits). They never really asked for it so the development work was

done but the orders never came through. So we stdp@ed . 0

Stopping R&D indicates the antment of a temporal boundary, a change in the temporal
priority and by implication the temporal sequence. Therefore, we see how the temporal
boundary, priority and sequence all come together to briefly constitute a terapaifald
while innovating. Inlight of the orders not coming through, tesaffoldis undone only to be
re-enacted in a&ly June This was because the Panda 2 was scheduled to be launched by the
end of August 2013The setting of the product launch date enacts a temporal boundairy with
which all innovating tasks are referenced according to their temporal priority. The temporal

sequence emerges once these priorities are set.
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However, when the temporal boundaries were shifted by Alpha due to regulatory delays, we
see temporal prioriteebeing altered and a change in the innovating sequence from product
development to product function testing. Since these test reports are now essential for the
product launch, we see that the temporal boundary is entwined with the temporal sequence. It
is only after the test reports have been generated can a new temporal boundary in the form of
a product launch date be set. Until then, innovating unfolds within a fragile temporal structure.
The delay in product launch from September 2013 to November 2@Ir&flection of the shift
in temporal boundaries caused by variation in temporal priorities and alterations to the temporal

sequence.

Similarly, in the Theta Corona project, the initial temporal boundary was set for the end of
July 2013 and the priorés and task sequence were referenced keeping this boundary in mind.
However, when it emerged that the solution would be based on the Membrane rather than the
CMS-PSA technology platform, we seebeeachof the temporal saffold. A new temporal
boundary wagnacted when the target product launch date was set in January 2014. The change
in temporal boundaries resulted in new priorities and a new temporal sequence. We see the
prioritisation of the Theta Corona Nitrogen over the Theta Corona Air when thisousddry
was enacted. The temporal sequence of activities altered mwfegmation on the faihg
compressors began to emerge. Toimgressor based TtaeCorona Air began to gaioriority.
However, this altered the temporal sequence of the activitiesddddmufacturing Engineers
who now had to concentrate on supporting Production with the n€&orpressor based
solutions. According to the Senior Manufacturing Engineer,

"All the time we are getting squeezed to reduce time to market. A lot of time isweddy design

and so we are expected to work with the remainder. We are working with the Design Engineering
Manager. We also work with the Purchasing team. A challenge is to get alternative components for

parts from them. We need to get the processesircpd , so much what we do i s

and we need to ensure we dono6t fail audi t s.

The observation succinctly encapsulates the impact of the temporal complexity caused by
the combined processes of temporal boundaries, temporal prioritising anmbraém
sequencing. The squeeze he refers to is the impact of the temporal boundary. The temporal
boundary, is used as a reference to decide the temporal priority. Here the choice between
keeping innovation going by supporting Design Engineering or supgoPinduction by

redesigning the production processes with an alternate component is a temporal priority
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confronting Manufacturing Engineering. The decision, in turn alters the temporal sequence and

could lead to a variation in the temporal boundaries.

Temporal priority was also influenced by the temporal slack in the project. As the Product

Manager for the Theta project remarks,

"Real ly | donoét think there is any slack for wus t
Manager keeps talking about taihing it at PitConn [an exhibition] So there is going tbe an
official launch in March2014."

The lack of slack suggests an approaching temporal boundary. Ensuring deadlines are met
would require stabilising both the temporal priorities and the ¢eahipsequence with a
stabilised temporal boundary. The remark therefore, encapsulates the entwining of the
dynamics of temporal boundaries, temporal prioritising and temporal sequencing. It is this
entwined dynamic that | call the dynamics of temporalfetdihg.

To conclude, these episodes reveal that each of the identified tempoepbsabs are in
fact enaingled while innovating. Further, these splbcesses require stabilising and shape
innovating. Taken together, proceésemporal boundaries, tgraral prioritising and temporal
sequencing constitute a process complTeex | 6ve
dynamics of temporal scaffolding refers to the ongoing enacting and maintaining of temporal

boundaries by regulating of developrheniorities and activity sequence while innovating.

6.2.5Dynamics of Temporal Scaffolding Summary Insights

This section explicates and examines the dynamics of temporal scaffolding, yet another key
process complethatinnovators have to contend witin an ongoing basis. Both studies reveal
a wide variety of temporal activities such as enacting launch dates, scheduling workloads,
inducing temporal slack, changing task priorities and altering project sequences. All of these
constitute the dynamics ofrtgoral scaffolding which unfolds while innovating. Organising,
by enacting temporal scaffolds facilitate innovating. In the absence of temporal scaffolding,
the clarity required to enact temporal boundaries, reference temporal priorities@ncihede
temporal sequences while innovating vanishes. This is evident from the following remark by

the Design Engineering Manager:
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"But the thing is we donot have a t[Rrodgce t end dat
Managementtan turn around and say thatstliias to launch on the first of July, and if we slip a
week or weeks and candédt meet the first of July for

is as soon as possible, then that is willy nilly!"

Here, the dynamics of temporal scaffoldiage unstable and so the temporal boundary
which provides innovators with cues to reference their task priorities and sequences cannot be
enacted. Organising must therefore stabilise the dynamics of temporal scaffolding to guide
innovating. Without a stabiliséde mpor al scaf f ol d, i nlmovatiag i ng u
destabilises the temporal scaffolds and triggers organiéivwg were to compare the planned
deadline with the realised launch date for both the innovations, we see a considerable amount
of departure. The Wha project was expected to be concluded by September 2013 and was
only concluded in milNovember 2013. Similarly, going by the original deadline, theta’he
Corona was supposed to be shipped by the first week of September 2013 butnslasdau
only by midMarch 2014. So why the slippage?

Examining the temporal sequence of development of the two innovationssrévaal
innovating processes were constantly destabilising the enacted temporal scaffold by generating
complexitythat needed tde temporalized. Failure to temporalize the emergent complexity
resulted in a collapse of the temporal scaffold. In the absence of temporal stability, innovating
proceeds al on g Progiess woudrthen depead on fhemadintent of the
temporal scaffold. This washe casevhen innovating created two separate generator models
in the Alpha project. This was alsevidentwhen the temporal scaffold guiding innovating
resulted in an upgraded Precision series generator fde.THee rejection othis product
conceptbased on th€EMS-PSA technologytriggered temporal work. The temporal work re
enacted the temporal scaffoldsdoentinnovating.When compared with the Theta Corona
project, the impact of the dynamics of temporal scaffolding wa® p@nounced whin the
Alpha Panda 2 project.

Organising the temporal complexities as innovating unfolds, was one of the dominant
process threads to emerge from the field studies.The exasperation of dealing with the

dynamics of temporal scaffolding nicely captured bthe Engineering Director

"The thing for me, the thing that really annoys me
really how we can survive taking two years, to a year to develop a simple generator. | mean it is not

rocketscience. You are not designing a brand new piece of technology, its building blocks that have
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existed and in bits of technology that we have experience and knowledge in. Why does it take so

long?"

The remark, highlights how the dynamics of temporal stdiffig unfold and challenge
organising while innovating. So in sum, organising stabilises the dynamics of temporal
scaffolding to trigger innovating by enacting temporal boundaries, setting temporal priorities
and varying temporal sequence of activitiemdvating, on the other hand, destabilises the
temporal scaffolds and triggers organising. Further evidence for the mesoétssmporal
boundaries, temporal prioritising and temporal sequencing wiaoktitutethe dynamics of

temporal scaffolding can Beund in the illustrative quotes displayed in Appendix IV.

6.3 Dynamics of Relational Coherence

The final key dynamic which surfaced from the field studies related to the continuous work
involved in connecting and disconnecting various organising geses innovating unfolded.
The following remark by the Engineering Director captures therdmation challenges of

sustaining innovating within an organisational context:

"Where | am really trying to get to is getting the right measure in place bddhirge some of the
behaviours we have in different departments are, they are not touching into the same point. They
are pulling away! The bigger we get, the more people we bring on, the offices we get overseas and

everything else, it is going to divergeen further. We want it to converge.”

His statement reveals the difficulty of aligning actions emerging from the organising
processes undertaken by the various functions within Peak with the action required for
sustaining innovating. Both the field stadicaptured a rising sense of the challenges of
maintaining an alignment between the organising and innovating activities 8lRIDgl call
the dynamic, which | shall define later, the dynamics of relational coherence. The data analysis
was able to untargthree distinct yet intertwined syivocesses which constitute the dynamics
of relational coherence. These processes pertained to (1) regulatory coherence, (2) procedural
coherence and (3) cross functional coherence. The sethiatfsllow unpack, expre and

then integrate each of these processes.
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6.3.1 Process of Regulatory Coherence

There were two distinct regulatory procested shaped organising while innovating. The
first of these was the Canadian Standards Association (CSA) regulatory mezntsevhich
are mandatory for all electronechanical devices exported for sale in North America. The
second regulatory process was tbenformité EuropéennéCE), popularly known as CE
regulatory requirements which is required for selling elestexhanichdevices within the
EU. Al l of Peakds design and manufacturing

requirements.

Now in the Alpha project, it was decided early on that since the timeline for new product
development was too short, Peak wouldéhto innovate by circumventing the constraints
imposed by the CSA, and yet still align with its guidelines. Therefore, the decision was made
to proceed by upgrading an existing Standard Alpha 3G generator system. Doing so would
allow more time for new pauct development by cutting out the time and cost on new product
certification. This strategy seemed to be working well for the first half of the project when
things appeared to be on track. In fact back then, when asked by Alpha on the project status,

acording to the Design Engineer,

"Yes, production is more or less ready. The first prototype built, we are working on the test
procedure and it is getting final touches. And for the testing, a couple of validation tests to do but
nothing major. So we are m@or less on track. We are maybe even early at this stagergthéng

is good on our side.”

And yet, when the product design was rejected on the grounds that it was too expensive, it
was the regulatory coherence which threatened to derail the projdee. words of the Design
Engineering Manager,

"We cannot do that because the CSA certification for tiph@3G is tied to the namelpha 3G.
If we wanted to make a new model name, then we would need to get our CSA document updated.
| also believe, thais an issue from your side as well, as you had the generator and Panda 2 tested

on an Apha3G generator. So | believe, your certification is tied to the model name as well

Since the final product would have to conform to the CSA certification requitsmee
can see how regulatory processes intertwine and shape innovating. Likewise in the Theta
Corona project, when Peak had to make a transition from t@emripressor to the -G
compressor, the Manufacturing Engineers discovered that tbem@ressor wasat CE
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certified. Without the CE certified Gompressor, Peak would not be allowed to sell a gas
generator designed with the-é@mpressor within the European Union and Japan. The
complexities created by innovating for regulatory coherameevell illustrated in the excerpt
below. The excerpis from an email sent by the @mponentsEngineerin Manufacturing

Engineering.

fi @Compressors are built in USA and are CSA certified but lack CE certification. So [product
certifying agency] who are authorised to isghe CE certificate to sell Peak Generators in Japan
require all product components to be CE certified. As théoBpressor is not CE certified, the
Design Engineering Managereda Manufacturing Engineer and | are working together with G
Compressor Maunfacturers to get them to get a CE certificate for their compress&sngpressor
Manufacturers are working on getting their component CE certified. The deadline for getting the
product CE certified is 1st October. Without this certificate, the produstrly being displayed

at an exhibitionby Peak Engineering Direct@am ot be sol d. o

In sum, the process of regulatory coherence refers to the ongoing alignment between the
organising and innovating processes to conform to the regulatory procesacléeatmples
discussed above are indicative of the role played by regulatory coherence within each of the
projects while innovating. It was a key spibcess constituting the larger dynamics of
relational coherence. Organising, as can be inferred, attémnalign the innovating process
to conform to the regulatory processes. Innovating on the other hand, challenges the regulatory

coherence bygreating emerging dependencies.

6.3.2 Process of Procedural Coherence

The second suprocess which emerged whilentangling the dynamics of relational
coherence is what | call procedural coherence. At Peak, there were two major standard
procedural templates used while innovating. These were internally referred to as Design
Development Process (DDP) and New Produttoduction (NPI) respectively. These twin
templ ates or routines, guide the Od6repetitive
(Parmigiani & HowardGrenville, 2011, p. 413)yequired while innovating. The DD i
overseen by Design Engineers and the Manufacturing Engineers are responsible for the NPI.
Now both these routines are specified in great detail as codified procedures to be followed
while innovating. Except t hat dapan. Inpbotlatbet i c e ¢
field studies, the role of organising was to steer innovating and align it to the procedural

templates. Innovating, on the other hand was repeatedly challenging the procedural coherence.
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The importance of procedural coherencevglent from the following remark made by the

Manufacturing Engineer who worked on the the Alpha Panda 2 project,

"I think the DDP as it is laid out in the project plan, you can see if it is laid out from top to bottom,

it is the idea of flow. But what is happing here is thatith customer requirements and time

constraintsi t is a bit | ike yesterdayds meeting we had o
be worked alongside the design development in order to speed up the process. So when the design

is finally verified, we are finally up and running into production. But it is making sure that anything

communicated gets followed throughd it i s a controlled exercise. o

We can see that despite efforts to clearly define and lay out procedures, innaovating i
seldom, to use the Manufacturing Engineero6s
the conscious attempts made to control innovating. Of course, both the field studies are replete
with such attempts. However, in both the field studies, wiaatobserved was aligning rather

than controlling of the emerging dynamics by invoking the procedural templates.

In the Alpha Panda 2 project for instance, whies price on the newly designed product
was rejected, Peak then had to develop and supporséparate gas generator systems. This
meant two separate product lines, one for the Infinity 1031 gas generator and the other for the
Infinity 1035 gas generator. The decision put strain on the cohesiveness between the DDP and
NPI processes. This was basa the decision to separate the production lines for the two
Infinity generators would have minimal impact on the DDP. But it created new links and
dependencies within the NP1 which substantially increases the workload of the Manufacturing
Engineers. Whé the Design Engineers would have to change the product name, the
Manufacturing Engineers would have to recreate two separate production processes by undoing
all their current tasks and then redo those tasks for a second product line. The strain stexpress
in the following remark made by one of the Manufacturing Engineers responsible for the Alpha

project.

AThat one, | 6m kind of | oat he t ¢phadableBOM,s but see a
setup, it is a mess because you have got common paxth atd technically no longer common

parts. So, they have been common parts in the past. So we now have three different versions of the

Alpha Table. We have got five different work instructions. What | was considering doing was

flattening the BOM structurédt would give me a better feeling knowing the BOM was bang on. At

the moment | 6dve got the overall parts and the c¢omi

coming in and so it is pretty messy dealing with.?Oo
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The remark highlights how the innovatingrocess has redefined the procedural
dependencies between DDP and NPI which have significantly deviated from the script.
Managing this dynamic on an ongoing basis was a constant challenge in the Alpha project. In
yet another example, when change to theeggnr model name was not acceptable to Alpha
because of the regulatory constraints, the complexities which emerged challenge the organising
processes within NPI. The NPI template could not support two products with the same name
but different functions, hrough the production process. In the words of the Senior
Manufacturing Engineer:

AHow would people know it is two different mac hin
different brackets and there would be two new mass flow controllers but Pedkane to ensure

that the machine must have the right settings."”

The emerging dependencies also impact the DDP. According to the Design Engineer on the

Alpha project,
"No the stressful bit i s to ensur emdasueement he test it
| 6ve done | 6ve ddphaeallscandraskeus toingrease thé flowv ar dhateverAthat

would not cause any direcsiges, direct change for the BOM/e wauld just have to reset things."

Resetting the DDP also has consequencethe NPI process. The neat logic which links
the two procedures on pag®as now, virtually disappeared. As the Manufacturing Engineer
working on Alpha puts it:

il f you | ook athembneenthfgonldak atphadfojpceptad, thenibldokstike

we have not donanything Because at the moment, | 6m standing a
waiting to get the NPI signed off. But various things like changes friphaADesign Engineer not

being about, Design Engineering Manager nahting to have the meeting, it just looks like our

section has just moved from completing that and then the next task is NP1 sign offs. So there is no

connection between what is actually happenimjarwhy t hat task moved away out

The challenges for maimining the procedural coherence are also evident from the Theta
Corona project. This is well illustrated in the episode wher®#sgn Engineering Manager

sees merit in fast tracking tlR¥DP for both the Th&a Corona ProjectsAccording to him,

"The Endneers Meeting took place last Wednesday for thea®erona and there were discussions
for the need to have short cut development processes for low risk development projects. DDP
revision might be required from project to project based on validatiomeide&lso need to sync

the DDP with the NPprocess followed by lslnufacturing Engineering."
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However, here too we see how quickly, the low risk turns to high risk when the failing
compressors force Peak to alter the DDP and NPI process. The incideeis aneav
dependencies between the DDP and NPI processes. Another example which illustrates the
chall enges of maintai ni ng Productdvandgersagbeststbah er e n
Theta may now order the new unitsn a Osupply on theheantdd basi

arrangemenivhichwas to manufacture 45 units at a tilAecording to her,

"l 6ve got a feeling that we are goitagidthad supply o
with the competitor was t otogsWegavetbmdgompricpori ce. So
to begin with."

This change alters the new product introduction process which would now have to scale
down production procedures being planned. The development requires increasgidaioon
effort between the NPI procgsand the Production processes which are managed by two

different departments.

In sum,the process of procedural coherence refers to the ongoing alignment between the
defined organising procedures and the emerging innovating protkesexamples from ¢
field studies illustrate how organising attempts to maintain procedural coherence by aligning
the emerging dependencies triggered while innovating with the organising processes. The
following remark byP e a En@iseering Director, both sums up the ongoaiallenges of
maintaining procedural coherence and sets us up to explore the thjpdosels, maintaining

cross functional coherence.

"I now understand why the processes are there and it needs to be done in a controlled way, but | just

have this conga that we have lost so much of this flexibility and responsiveness. | want more

commitment from Engineering. | see a lack of commitment. Maybe that is unfair with some people.

But |l 6ve seen a |l ack of drive, métl akkegotfai fdrli &e i n

problem in management?"

6.3.3 Proces®f Cross-Functional Coherence

The third and final sub process which surfaced during the data analysis was the fluctuating
dependencies within and between the various departmental functiomsimiolvating. For
instance, in the Alpha Panda 2 project, wherctistomer requirements documevas updated
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by Product Managemeatfter the detail design reviewmas completed by Design Engineering,
it caused a disruption to organising processes cartiedy Manufacturing Engineering.

According to the Manufacturing Engineer working on the Alpha project,

"I think where the ME®&6s struggle is when the desig
fast tracking projects that are more than just kse&lVe have something which is not fully tested
and we are already underway designing it and suddenly, you can't use that component anymore and

the consequences of that are sometimes going back to square one."

Manufacturing Engineers feel that the readweirtproject is disrupted is because Design
Engineering have handed over an incomplete design which has now changed. The challenge
for the Design Engineers, however, is the instability of customer requirements for which they
rely on Product Managers. Inrating therefore alters existing functional processes by creating
new cross functional dependencies. The split between the technical and commercial
negotiations within the Alpha Panda 2 project is a good example of the altering of existing
departmental depelencies and the emergence of new ones. In the words of the Design

Engineering Manager,

"l think the Alpha Manager and Peak®irector Sales and Operations need to discuss (pricing),
because we are adding components to the current generators, so tHezeawgitice difference. So

the AphaManager and PeakBirector Sales and Operations are in discussion with regards to price
reduction. There is possibly an agreement between them what pricing changes they want. So long
as you are happy with the techngyochanges, we can crack on with the current generatravith

support Panda 2."

Here we can clearly see that even though the technical requirements and commercial
preference on the new product are closely linked, the organising is being handleelsemarat
two different functions. Innovating challenges the traditionally defined functional boundaries
by creating crosfunctional dependencies. Organisations rely on flexibility and responsiveness
to maintain the crosfunctional coherence. But while innating, the logic underpinning the
source of flexibility and responsiveness is threatened. In the words ofotheerned

Engineering Director,

"We built our reputation on being flexible and responsive and particularly in engineering, | have

concernsbecaue | donét see that we are as flexible, resp

The flexibility and responsiveness are challenged because of the newly emergent
dependenciesSimilarly, in the Theta Corona project, the responsibility for details on the

product costig and sales volumes were transferred from the Peak Product Manager and
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assigned to the Peak Territory Manager USA. This disrupted the informational flow required

for managing the innovation. As the miffed Product Manager explains,

ABut | ote khePadak Tefritoy Manager USA is talking to a Product Manager atTHe

is not a senior person. He passes everything that the Peak Territory Manager USA is telling him to

a senior person. So why? | dondt gsitontotthe | can te
senior person. If the Peak Territory Manager USA then wants to meet senior people, then go for it.

That is what he should be doi ng. ydineitharAfley donét ge
sa@h ol 6m at a s dnminoprs pleeavke In gh eni & h@Bodtdhesfactisshatn i or | ev el
that senior level is probably going to speak to their Product Manager to get the information our

senior level is askm It is absolutely not working.

Innovating, here had transferred theusnof gathering information on customer
requirements from Product Management which falls under Marketing to the Sales Department.
The transfer of responsibilities creates new dependencies between Sales and Product
Management while at the same time alteesrelationship between Product Management and
Design Engineering. Design Engineering are now dependent on the Territory Sales Manager
for information on customer requirement$e fluctuating coherence between the Design and
Manufacturing Engineers wadtferthen the design for the Theta Corona Nitrogen was rejected
not being 6service friendlyé and difficult

Manager captures the mood succinctly when he remarked,

"There is a 06t hem an dEngiseérs fam lbothsideslaee baconuing griticaln gi neer s

of other engineers.”

The crux of the problem here was that the DDP and NPI were running in parallel and so the
Design Engineer was under pressure to have the detailed design review on the Theta Corona
Nitrogen (compressor free system) completed to concentrate on the Theta Corona Air
(compressor based system). All the Manufacturing Engineers were busy supporting Production
by replacing the T compressor designs with theo@pressors. Minimum production down
time was their priority. In their perception, the failure of the products was because of faulty

design. As one informant remarked,
"We have got all these systems but there is no enforcement @fériufacturing Engineer).

They were therefore reluctard approve an untested design because, since the DDP and
NPI processes were running in parallel, if errors were discovered during the NPI phase, they

would have to repeat the NPI process again. Yet another instance of maintaining cross
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functional coherenceas when the Theta project NPI process was ready to be rolled out, only
to find out that the Production technicians (from the Operations Department) were unavailable.
On being asked about why the NP1 was being delayed, this is what the ManufacturingEngine
had to say,

"Li ke | say, that has been requested so | dondt kr
to the Production Manager this morning and see where we are at. The plan is to have a review and

a Stage 1 sign off today. | think it canllstiappen given what the Design Engineer said. If we can

get it in by the end of this week we can still me

changes from the train the trainer build."

While the organising processes in Manufacturing Engingeare oriented towards New
Product Introduction, the organising processes at Operations are designed to meet generator
production targets to satisfy sales orders. Innovating therefore, challenges the coherence
between the organising processes within tine departments by creating new links and
dependencies.

In sum, the third and final sub process which was identified during the data analysis is the
fluctuating process of cross functional cohereReecess of cross functional coherence refers
to the ewlving informational and task dependencies between the various functional units while
innovating. The examples highlight the significance of cross functional coherence while
innovating. Also revealed are some of the challenges created by the emergirtedejgsfor
the maintenance of cross functional coherence. Here too, organising strives to maintain the
crossfunctional coherence while innovating alters the coherence by creating new

dependencies. This in turn triggers organising.

6.3.4Dynamics of Reldional Coherence:The Process Complex

I n the previous sections, -prébovcee sund sa nvgh ieadh aln
the process of regulatory coherence, process of procedural coherence and the process of cross
functional coherence respedaly. These sulprocesses when taken together reveal the
relational complexities encountered while innovating. In this section, | explore the relationships
between the various styfsocesses in greater detadlo so by restoring the three splncesses,
untangled for analytical reasons, into the dynamic unfolding process from which they were

abstracted.
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In the Alpha Panda 2 project, we see that the regulatory coherence to the CSA certification
process influenced the decision to upgrade the Standard AlpRai3da 2 generator system.
Stabilising the unstable dynamic of regulatory coherence while innovating created new
dependencies between the DDP and NPI procedures. Thus we see the intertwining of the
process of regulatory coherence with the process of puogledoherence as innovating
unfolds. Since procedural templates are enacted by functions within Peak which have their own
organising processes, we see a confluence of the process of procedural coherence with the
process of crosRinctional coherence. Théormer alters the latter by creating new

dependencies while innovating.

In the Panda 2 project, the design and the manufacturing engineering activities were
procedurally aligned to support a product upgrade. Wheprttduct launch dateasset by
Alpha and they need the generator for the end ofjusti 2013 or miBeptember 2013, the
maintenance of the intertwined coherence is well expressed in the following statement by the

Design Engineer,

"We already have a component which is being used lpha¥or some time now. So the only
change on those are the flow and the pressure. So we kind of agreed, because they asked us for three
products in such short time, we would only focus on first testing the pressure. We can deliver the

pressure as we know thattheh d war e hasnét changed. So everything

However, when the preference changed, Peak were requested to consider the possibilities
for two separate models. This challenged the prevailing procedural andflocrossnal

coherence between the varsduinctions at Peak. As the Design Engineer puts it,

"So | started to work on it but the problem is that every single week, they change the requirements,
everything they wanted. So we went back and forth. We lost a bit of time at the beginning and even

nowlfeelt hat it is not entirely clear. o

The real challenge which emerged was for a solution to be designed that would still adhere
to the CSA certification guidelines. Yet, the details of this solution were hazy to Design
Engineering. Manufacturing Engiees now have to deal with a NPI template where they do
not know what they are introducing and yet ensure that it is CSA compliant. The threat to the
procedural and cross functional coherence because of these developments can be seen in the
following exchamge between the Design Engineering Manager and Senior Manufacturing
Engineer,
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"l 6ve seen t h[DesignhEagnpeeny Manaderoraend you dofot hand o0\

information and it costs usManufacturing Engineerifjgtime and resources.'(Senior

Manufacturing Engineer)

So finally, the solution which emerged required intense managerial effort. The effort was
directed towards ensuring that the regulatory coherence vestaielished and the procedural
and cross functional coherence restored. The episigtiéghts how the three syirocesses,
rather than unfolding individually, implicate one another to make up a relational dynamic as

innovating unfolds.

Within the Theta Corona project, the impact of the intertwined coherence began to unfold
with the chage in the chassis dimension. When the size of the generator was increased, the
co-ordination between the DDP and NPI procedures was strained. The delay in design would
induce a delay to the NPI impacting the process of procedural coherence. Howeveit, when
was decided that the project would be fast tracked with the DDP and NPI running in parallel,
the process of procedural coherence altered the prevailing process ofuncismal

coherence.

With theunpredicted rise in the number of compressor faduthe complexity involved in
maintaing procedural and crefsictional coherence increased. This was also the point when
the requirements of the CE regulatory requirements intertwined with the two other processes.
The episode highlights the entwined nataf the dynamics of regulatory, procedural and cross
functional coherence. The decision to change the compressors meant that the Manufacturing
Engineers would now have to change work priorities and concentrate on supporting an existing
product rather tha get involved in new product development. Therefore the intended
procedural coherence was strained. This strain was evident when the Manufacturing Engineer
made the following remark during the detailed design review for the Theta Corona Nitrogen

where thedesign was rejected.

"I can understand that w®¢sign and Manufacturifgre all one department. There is no need to
show all t hat but someti mes it doesndt feel I i ke

happen.”

The delays in the DDP causedther friction between Product Management and Sales.
When the decision to discuss product pricing which until then was being managed by the
product manager was assigned to the Peak Territory Manager USA, it increased the managerial
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challenge of cebrdinatirg evolving customer requirements with the design development

process. According to the Product Manager,

"l think our senior management need to learn how to let go, and manage more rather than get

themselves involved in individual projects.”

The dynamicslter the flow of information between the various functions collaborating on
the Theta project. The emergence of these new dependencies further challenges the functionally
defined roles within Peak. This shows how the process of cross functional colerevices
with the process of procedural coherence. Commenting on the difficulties of stabilising this
emergent dynamic, Peak®roduct Manager explains,

"Yeah, the information is known I think but when you get a Sales person to become involved in
ProducManagement, | think the relationship is probabl
me to develop but however, the key questions that we need asked are not being asked. Because they

dondt want to tarnish t hetherédtianship with thdidugitomerBout t hen w

we candét go diving in. We are repeating ourselves.

The remark illustrates howe challenges of maintaining crefssctional coherence are
very closely intertwined with the process of procedural coher@eedelaygo the DDP also
impacted the activity sequence within the NPI. Yet another instance of the unfolding relational
dynamics can be found when production technicians were unavailable in late January 2014,
shortly before the newly developed Theta Corona N&nagenerator was to be introduced into
Production. Assuming product ownership, at this stage would result in Production being unable
to meet their monthly production targets. This caused a further delay in the new product
introduction process being managég Manufacturing Engineering. According to the

Manufacturing Engineering Manager,

"Production Pperations Departméenas this system where towards the end of the month, they go
hell for leather because they have to meet the numbers. At the beginttiegnodnth, they coast.

I donét wunderstand what is it that they are trying

The episode highlights how the processes of efnsstional coherence and procedural
coherence are intertwined. Since the organising processes within Manufacturingegng
and Production are oriented towards maintaining the procedural coherence, (meet the
production targets and carry out NPI respectively), the emergent cross functional dependency
challenges this procedural dynamic. Therefore, we see an intertwofitltge process of

procedural and crodsinctional coherence, unfolding as a riglafl dynamic while innovating.
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In sum, the dynamics of relational coherence, refers to the changing patterns of
dependencies between various organising processes as ingpuafmlds.It is made up b
three suppr ocesses which |1 6ve called the process
procedural coherence and the process of drosgional coherence. The episodes show how
each sulprocess entwines while innovating tanetitute the dynamics of relational coherence.

Maintaining relational coherence, therefore require effortful organising.

6.3.5Dynamics of Relational Coherence: Summary Insights

The dynamics of relational coherence was identified as a key process cavitpl@sich
innovators have to grapple. The focus of this section was to untangle, explore and elaborate the
dynamics of relational coherence. Three distinct yet intertwined processes were identified as
constituting the dynamics of relational coherenceesEhsukprocesses were regulatory,
procedural and crodsinctional coherence. In both the field studies, the dynamics of relational
coherence ereseen to create new dependencies between existing organisational processes as
innovating unfolded. Managerssgonsible for innovating had to come to grips with this

dynamic to ensure the maintenance of stability while innovating.

It was observed that organising processes attempted to maintain relational coherence to
facilitate innovatingIn both projects, we seacts of organising like circumventing of the CSA
certification process in the Alpha project and running design development in parallel with new
product introduction for the Theta Corona project. A significant amount of organising time and
effort is requied to maintain this coherence. While discussing the implications of the

compressor changeB,e a Engjiseering Directoremarled

"We must be spending an awful lot of time finitely adjusting the work instructions to the tiniest
details. The whole procedehind that, through the ECHrgineering Change Notificatipprocess

is so time consuming. We have certain criteria that we have to meet for controlling our processes.
If we control, if we change anything of significance, we have to notify our cussomeerhave to

seek approval throughout the organisation because one thing might affect somebody else down the

line and what they do, so | understand the requirement for that!"

The statementpoints to the intense organising effort required while innogativery
change here requires organising to ensure an alignment between the existing and emerging

processes. This means ensuring that the regulatory CE certification process destabilised by the
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change of compressors, is aligned with the procedural and éwostional organising

processes. This requires ongoingardination between various functions.

Innovating, it was observed, decreases relational coherence by creating new dependencies,
thus triggering organisingAs new dependencies emerge while innmatwe see that
organising processes are invoked to sustain the project. For instance, when the price for the
newly upgraded generator was rejected, the relational coherence between the innovation and
the organising processes suppuyit through the prduction shop floowaschallenged. Thus
organisingwastriggered to maintain the currentfinity 1031 generator as well atear the
ground for managing the newly develop®ddf | o gerierator through the production lines.
Similarly, for the Th&a Coronaproject, when the decision was taken to change the program on
the compressor after new product introductiod been completedyganising processes were
invoked to reflect the new requirements and contain disruption. The Manufacturing
Engineering Managexplains:

"It is an issue of at what point does Manufacturing get involved? We have been pushing back in

terms of the NPI process to get it but there is st
got in his own mind, his own head what heventing to do. To have somebody come in is more of

a nuisance that it is a help. So they tend to push back. It is a case of trying to get them to understand

that the ME is there to help and not to interfere or hinder. So it is about striking that Balance.

The observation highlights the need to Oba
innovating with the existing organising processes. The processual quality of the dynamic
requires ongoing alignment between the current and emergent dependenciesn betwe
organising processes. In order to illustrate the challenges of maintaining relational coherence
while innovating, it is helpful to revisit the dependencies which emerged from the compressor
changes within the Theta Corona project. The change in cormopresgh the design
development process and new product introduction process running in parallel, meant that
relational coherence was contingent on preferences remaining stable. However, when Peak
realised that the change in compressors would allow theswitoh from six months to an
annual service contract, this meant that upstream changes to the compressor control program
made by Design Engineering would disrupt the new product introduction managed by

Manufacturing Engineers. In the words of ibesign Ehgineering Manager

ifWe tweaked the process so that we could do the Ne
the validation stage. We hadnét then decided if we

that now is the time to standardise thegveon."
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Innovating, by changing the program, has now created a new set of dependencies between
the DDP and NPI processes. It has also altered the cross functional coherence between
Manufacturing and Production. Stabilising the dynamics of relational coteergould now
require effortful intervention by Manufacturing Engineers. They would have to reconnect and
align the various organising processes. Such interventions are necessary to stabilise the

production environment where even minor product changebecdrisruptive.

To summarise, we can see that the dynamics of relational coherence is a process complex
which binds the organising and innovating processes. Organising attempts to stabilise the
dynamics of relational coherence to facilitate innovatingovwating decreases relational
coherence by creating new dependencies, thus triggering organising. Further evidence for the
procesesof regulatory coherence, procedural coherence and cross functional coherence which

constitutethe dynamics of relational cetence can be found in Appendix V.

6.4Process Complexes: An Inteveaving

The sudy thus far has examined and explicated three distinct process complexes which
emerged from the two field studies. The identified process complexes were (i) dynamics of
preferential equivocality, (i) dynamics of temporal scaffolding and (iii) dynamics of relational
coherence. In this section, | explore the relationship between these process complexes to further
examine the links between organising and innovating. Doing sidvemce again require us
to restore these process complexes to the unfotaoaess of innovatinfjom which they have

been abstracted.

In the Alpha project,when Peak were approached to develop a solution for the Panda 2
applicationwe see thaPeak deided toupgrade an existing generatothex than build a new

generator. In the words of the Design Engineering Manager,

"Now at the time, because we were working under such a tight time line originally, it was
understood t hat weobackahdgetthe GSAVile updateed Nawithat eve knaw ¢
that the launch has been delayed, with hindsight we could have probably got the CSA file updated.

There would have been ast involved in that as well."

As the observation shows, the decision to upgtaal existing Alpha 3G generator system

was a preferenti al dynamic. The tight oti mel
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The CSA certification process, as the discussion on the dynamics of regulatory coherence has
shown is a relational dyn@c. We therefore see thr@erplaybetweerdynamics of preferential
equivocality the dynamics of temporal scaffolding and the dynamics of relational coherence.
The dynamics of preferential equivocalityere wereshaped by the dynamics of temporal

scaffotling and the dynamics of relational coherence.

Further, the processual nature of these three intertwining pesteatso highlighted in the
above remark. Because, now if the project had to{semanenced, the manager would rather
update the CSA filethan circumvent the updating process. This is possible because the re
interpretation of the past gives new meaning to the dynamics of temporal scaffolding which
shapes the preference. Also, consider the following remark made Bratdact Manager

respondble for the Alpha Panda 2 project,

"Again Alpha all that time spent, changing requirements, changing requirements, changing
requirements when the Design Engineer had two other projects sitting in the line that he could have
been working on which he coulthve possibly even have completed having waiting had this not
been a priority”

The intertwining between the dynamics of preferential equivocality and dynamics of
temporal scaffolding is nicely captured in this remark. The instability of the dynamics of
preferential equivocality has shaped the dynamics of temporal scaffolding. That is the reason
why the reference to temporal prioritising has been invoked by the Product Manager. Dynamics
of preferential equivocality, therefore, shape the dynamics of telguatiolding. This was
true, even in the Theta Corona project where the temporal boundary shifted to January 2014
when preference changed from the PSA technology to Membrane technology.

While changes in customer requirements, triggered by prefereniahdgs, normally shift
the enacted temporal boundaries, this need not necessarily be the case. In the Theta Corona
project for instance, after the revised temporal boundary was enacted for January 2014, the
preferential dynamics did not initially shift tiundaries. However, if the boundaries do not
shift, then we can observe changes in the temporal priority and temporal sequence of innovating
as it unfolds. This was evident when a change from tmhpressor to the -Gompressor
was effected without chging the temporal boundaries. As the Design Engineering Manager

put it,

"I think it might be ok for the compressor box. It might be the case of sitting down and going through

his templ ate. The | ast | | oo k e dasdobking for, Butilt wasnot
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think it highlights what needs to be done. In my mind, the validation that needs to be done on this

is a slight change to the metal work."

Here, the changes to the compressor (dynamics of preferential equivocality) have not altered
the temporal boundary but Y'adestabilised the dynamics of temporal scaffolding. Shuffling
temporal priorities and rearranging the temporal sequence, in other words, are used to stabilise
the preferential dynamics. Eventually however, the temporal bousddrigéed as a result of
the changes in the compressor control program. These examplefi@vdie dynamics of
preferential equivocalityare intertwined with the dynamics of temporal scaffoldingo
concludethe dynamics of preferential equivocality sha@nd is shaped by the dynamics of

temporal scaffolding.

In the Alpha Panda 2 example,6 v e s h o wymamichdd prefetehtial equivocality
wereshaped by the dynamics of relational coherence. Hevas the relational coherence with
the certificaion processhatlead totwo generator modelghe Infinity 1031 and Infinity 1035
Nitrogen generators (as these generators wer
was the relational coherenwgth the existing production processhich couldonly support

one name, onproductthatled to the changeinprefee nce to I nfinity 1031

Similarly in the Thea Corona project, it was the existing relational coherence between the
service contract and the service life of the comprabsdjustified the decision to run the DDP
and NPI in parallel. Once ithpreference changedhile innovating so did the relational
coherence and both the prdaeeshad to be reun sequentiallyvhile the controprogranwas
being updated. Ko, when the DDPral NPl were running in parallel, the Manufacturing
Engineers became over cautious about the robustness of the product design. According to the
Manufacturing Engine@rg Manager

"For me what has happened is that all the design has been based on fuhetierhas not really
been that much emphasis on manufacturing. There is aseirttiat needs to be created that when

you are doing a design, you are doing it with manufacturing processes, current and future in mind!"

This is because any change downstredter dhe production documents and prdees
have been finalised would mean repeating the entiretéiBplateagain. This was partly
responsible for the rejection of the initial detailed design for theéal®erona Nitrogen. The
rejection as the remarksuggest,also temporarily strained therossfunctional coherence
between Design and Manufacturing Engimagr Senior Managemerttad tostep in and

interveneto restore the relational coherence which could then stabilise the preferential
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dynamicsln sum,as the episodes revetiledynamics of preferential equivocaldye shaped

by, and shapgethe dynamics of relational coherence.

Finally, let us turn our attention to the links between the dynamics of temporal scaffolding
and the dynamics of relationalleerenceln the Alpha project,as the opening quote in this
section by the Design Engineering Manager suggestss thedependencpetween the time
requiredfor the CSA certification and the deadline enacted IphAwhich influenced Peak s
decisionto circumvent the CSA certification procesBhe incident reveals how temporal
prioritising and temporal sequencing which constitute the dynamics of temporal scaffolding
are closely intertwined with therocessof procedural coherence and créigsctional

coherence.

For instancewhen the relational coherence betwdba existing poductiontemplates
which could support only a single name for a single praodilashed with the enacted timeline
for delivery of the new solution, the timelines had to be pogtpporne unstable process of
procedur al and cross functional cohklrew@ e s
generator model into midllovember. This shifting of temporal boundaries also changed the
temporal priorities of tasks within the DDP anBINvhich constitute the process of procedural
coherenceT h e -FOlHDiwd mo d e édanneatise morghdateim midNovember 2013,
due to the absence w@dlational coherence.

Again, in the TheaCorona project, it was trszarcityof timeaftertheéons er vi ce fr i en
Theta Corona Nitrogen design wagecedwh i ch tri gger e dc uth®DRPnmoev e t
and NPI and run it in paralldiad the pressure to launch by the end of January 2014 not been
there, both the DDP and NPI processes would haea lbun sequentiallythe challenges to
stick with the procedural template and work within the temporal scadf@dell articulated
in the following remark made by the Design Engineer during a Theta product management

meeting,

"Product Manager (Peak)reathere any curve balls coming up? Or are you looking at shipping it in

January? Do you expect any changes?"

The 06c urrefer tohkhe Ipbtential destabilising of tlignamics of preferential
equivocalitywhich can alter the dynamics of relational emnce particularly procedural
coherence. Unstable procedural coherence challenges-fenational stability causing

changes to the dynamics of temporal scaffolding. A final example which illustrates the links
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between temporal scaffolding and relationatherence was when the Manufacturing Engineer
working on the Theta Corona Nitrogen was asked to work on a British Standards Institute (BSI)
regulatory audit for an unrelated project. This in turn delayed the time for rolling the product
out on the shop flao The management concern is captured by the Design Engineering

Manager,

"My own concern is, the plan is still showing him working full time on it f@hand (the) Industrial
(project) is not on that. It seems a little bit flighty as to when he is nemdéutustrial (project).

So it would be nice to understand what he does on

The reason why the Design Engineering Manag

between the dynamics of temporal scaffolding and the dynamics of relationatmodere

now unstable. New dependencies in the cfosstional coherence ke altered the temporal

priorities, destabilising both process complexes. This shows how the dynamics of relational
coherence and the dynamics of temporal scaffolding implicaenather. Ultimately, when

the Manufacturing Engineer returned, the production technicians were not available which
further challenged both the relational coherence and temporal scaffold. We can therefore
conclude thatThe dynamics of temporal scaffoldiare shaped byand shapgethe dynamics

of relational coherence.

In sum, by restoring the three process complexes with innovating as it unfolded, we see the
emergence of an analytical framework which links these process complexes. The exercise
reveals hat

i) Dynamics of preferential equivocaligre shaped by, and shapiee dynamics of

temporal scaffolding.

i) Dynamics of preferential equivocaligre shaped by, and shapiee dynamics of

relational coherence.

iii) Dynamics of temporal scaffoldingre shaped hyand shapethe dynamics of

relational coherence.

The emergent analytical framework is summarised in Fighteelow.
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Dynamics of Dynamics of
Preferential Equivocality Temporal Scaffolding

Dynamics of
Relational Coherence

Figure 45: Emergent Analytical Framework

6.5 Conclusion

| began this chapter with the aim of developingaamalytical frameworkhat furthers

understanding of the entwinement between the organising and innovating processes. Three

distinct yet intertwined processes complexes emerged frostutigof the empirical evidence.

These were:

Dynamics of PreferentiaEquivocality which refers to a gradual emergence and
revealing over time of various preferences that shape innovatihg constituted by

the entwinement of four distinct sypr ocesses which | 6ve <calll
product function, technologyarget costingnd design preferences, respectively.

Dynamics of TemporaBcaffolding which refers tothe ongoingenaciment and
maintenaceof temporal boundaries by regulating development priorities and activity
sequence while innovating. is constitutel by the entwinement of three distinct sub
processes which I 06ve called the processe
prioritising and temporal sequencing, respectively.

Dynamics of Relational Coherencevhich refers tothe changing patterns of
dependencies between various organising processes as innovating utifoisls.

constituted bythe entwinement of three distinct spr ocesses whi ch 1 6v
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processes of regulatory coherence, procedural coherence andfuacigmal

coherence, respectly.
The gudy also revealedrganising attemig to stabilise the dynamics of

i.  preferential equivocalithy narrowing the range of possibilities,
ii.  temporal scaffolding by enacting temporal boundaries, setting temporal priorities and
varying the temporadequence of activitieand
iii. relational coherence by maintaining relational coherence, all of which allows

innovating to unfold.

These insights are diagrammatically expressed in Figeir& & B below. Organising (in
green) and innovating (in orange) areresented as open ended busdlieentwined lines that
alongly unfold.The knot in Figure 46A, represents attempts by the organising process to
stabilise the innovation dynamics by binding the innovating pro¢égare 46B, highlights

the ongoing attemptsy orgarising to stabilise innovating.

Key

A Innovating D B
Organising -

Figure 46: Organising attempting to stabilise innovating

Innovating on the other hand, destabilises the dynamics of

I.  preferential equivocalitipy creating new knowledge which alters preferes
ii. temporal scaffolding byaltering temporal boundaries, temporal priorities and the

temporal sequence of activitjemd
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iii.  relational coherence bghallenging therelational coherence, all of whidhniggers

organising

Figure 47below, highlights how theightly bound knot between organising and innovating
(Figure 46 A) is now loose as innovating has destabilised the organising procesas.tlim
triggers organising.

Key

Innovating

|

Organising

Figure 47: Innovating triggering organising

Finally, thefindings also demonstrate that the three process complexiesmerged from
the data were adintwired.Dynamics of preferential equivocalitye shaped by, and shatiee
dynamics of temporal scaffoldin@ynamics of preferential equivocalirealsoshaped by
and shapethe dynamics of relational coherend&nd finally, the d/namics of temporal
scaffoldingare shaped by, and shafies d/namics of relational coherencince each of these
dynamic process complexes are an entanglement of lines with Kmey can be considered as
meshworks of knotted line¥his emergentneshwork  whi ch | call the O6Th
of organi sing whi lae answerto dhe #inks betgyeen organisiog/ andl e s
innovating. This model is taken up for discassin the next chapter.
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7 Knitting a Process Yarn

Our choicest plans have fallen through,
Our airiest castles tumbled over,
Because of lines we neatly drew,

And later neatly stumbled over.

Piet Hein(1969)

7.0 Introduction

Underwriting my thesis thus far has beenlagoldian becoming perspectiwghich is
analyticaly orientedtowardsprocessual linethatembodymovement, duration, creativity and
purpose.l 6 v e a p prérspectivetot delineate three distinct yedrtangled process
compl exes which constitute the dynamics of
complexes, the Dynamics of Preferential Equivocality, the Dynamics of Temporal Scaffolding
and the Dynamics of Relational Coherence. Thesshwork of process complexeso-
respond,shaping not just one another but also the unfolding dynamics of organising while
innovating. These observations leave us with a vexing putiieleed, as the field studies
suggest, innovating is such a fluid, dynamic antergent process, how thisnorganisational
stability being maintained? Put differently, what is fhiaciple that binds organising while
innovatingto ensure thabrganisations remain stable by changihg

In this chapter, tacklethis vexing puzzle usg theanalytical framework developed in the
previous chapter. After restoring the process complexes to the stream of events from which
they have been abstracted, | tteemtos t udy e pbreakdove 86 wit bin the i n
journeys.Breakdowngefer to discrepancies between the expectations and actual experience
of organisational actotlattemporarilydisruptorganising while innovatin¢.ok & De Rond,
2013, p. 187)The occurrence difreakdownstherefore, suggds severancen correspondence
between organising and innovating. Investigabngakdownswithin both, the Alpha Panda 2
and Theta Corona projects, reveaahsegrityas the stabilisingorinciple Tensegrity is a

portmanteawvord combining tension and egrity (Volokh, 2011) It refers to an architectural
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principle whereby stability is engineeredthrough the distribution and balancingof
counteracting forces of tension and compression alogigcomponent linesBreakdownsn

the innovation journeys occurred when tensegrity, sustained by correspondence between the
three process complexesas disrupted Continuing the innovation journey then required

organising processes to restooerespondencbetween the three process cdexes.

The remainder of this chapter is organised as follows. First, | provide a brief overview of
the tensegrity principle. The overview reveals how tensegrity is not merely an architectural
principle. It is also ubiquitous in nature playing an importai# in the life process. Next,
illustrate howseverancen correspondence between the thprecess complexeas they
alongly unfold, results in adisruption of tensegrity which in turn disrupts innovating
temporarily Organising processes then restomrespondence which in turngenerates
tensegrity between the three process complexes. Tensegrity, in other words, provisionally
answers our original research question: How do we organise while innovating? | conclude by
outlining the implications of th&ensegrityprinciple of organising while innovatingnd its
constituent process complexes for the theory and pradtmganising while innovating.

7.1 The Tensegrity Principle

Up until this point, my analysis was devoted to untangling and descthmengynamics of
preferential equivocality, the Dynamics of temporal scaffolding and the Dynamics of relational
cohernce.ldentification of these three process complexes raises a puzzling question. If
organising and innovating are indeed fluid, open endeib$echnical processes, how then is
organisational stability maintained while innovating? Managing the innovation journey
requires an understanding of how these dynamics entwine to constitute a stabilising effect. In
the absence of such an explanatitwe, process complexes identified are akin to parts which
constitute an internal combustion engine. Just as how a mere understanding of parts which
make up an internal combustion engine does not explain how the engine actually powers an
automobile, likewisadentifying process complexes which unfold while innovating will do
little to solve the organising puzzle if we do not understangriheiplefor their configuration.
Towards this end, | propose tensegrity as ghaciple which configures organising wibi

innovating.
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Tensegritywhich stands faiensional integrityVolokh, 2011; Ingber, 1998)vas originally
coined by the American architect Richard Buckminister Fuller. Fuller of course, is better
known within the ientific community and among the public at large for the design of his
geodesic dome structure to which the carbon @&dlecule (Figure & bears great
resemblance. Thus the C60 molecule is referred to, scientifically, as Buckminsterfullerene
(Kroto, et al., 1985pr more colloquially as buckyballs. However, the stability of geodesic
domes or the C60 Buckminsterfullerene carbon moclecule dependsnsegrity Tensegrity
refers to aprinciple through which stability is attainedy distributing and balancing the
countervailing forces of tension and compressiithin the structurg€Volokh, 2011; Ingber,

1998) Crucially for my argument here, tensegrity is not just an architeqitiradiple but is
also ubiquitous in nature, sustaining the process of life. In the words of Harvard based cell
biologist Donald Ingbe1998)

ifiAn astounding wide variety of natur aloteizsy st ems,
viruses, cells tissues and even humans and other living creatures, are constructed using a common

form of architect (prd8) known as tensegrityo

Figure 48 C60, Buckministerfullerene Molecule

Tensegrity, has gathered analytical traction among cellular biologists primarily through the
work of Ingber(1997; 1998) Ingber(2008; 1998hasdemonstrated how tensegrity explains
several biephysiological mechanisms ranging from the transmission of electrical signals by
nerve cells which constitute the nervous system to the cytoskeleton architecture which
resemble geodesic domes and providedls with stiffness required to counteract the force of

gravity. In fact according to Ingb€t998)
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AOnly tensegrity, for exampl e, can explain how ev
stretches, your extracellularatrix extends, your cells distort, and the interconnected molecules that

form the internal framework of the cell feelthepuh | |  wi t hout any bifpeakage or
56).

Movement in other wordsis crugal to the tensegritprinciple This is because mechanical
stability of tensegrity structurefes notlepend on the strength of their individual constitutive
elements. Rather it is an outcome of the configuration process through which the various
mechantal stresses are distributed and balanced. There are two categories of tensegrity
structuregVVolokh, 2011; Ingber,1998) I n t he first category whic
domes, forces of either tension or cosgsion are made to be borne by a meshwork of rigid
struts. In the second category, inspired by sculptor Kenneth Snelson, tension bearing structural
members are distinct from those that bear compression. In this configuration, prior to the
application of arexternal force on the structural elements, all structural members are already
in tension or compression. This phenomenon, known as prestress, serves to stabilise the

structure. Ingbef1998)explains,

AWi thin t,hecompgressiochetring ragid struts stretch, or tense, the flexible, tension
bearing members, while those tenshmaring members compress the rigid struts. These
counteracting forces, which equilibrate throughout the structure, are what enableaibilieest
it s@eKUdNo

These differences notwithstanding, in all tensegrity structures, tension is continuously
transmitted across all structural members. Therefore in a tensegrity structure, agl9@®er
wr i tamigcreasa in tension in one of the members results in increased tension in members
throughout the structudeeven ones on the opposite side. This global increase in tension is
balanced by an increase in compressiothiwi certain members spaced throughout the
structure. In this way, the structure stabilizes itself through a mechanism that Fuller described
ascontinuos t ensi on and (ppo4e5d) In othermpds, Eisnsovementhat

maintains tensional integrity

In sum tensegrity refers to arinciple where dynamic stability fensional integrity)is
createdby configuringcountervailing forces of tension and compression. It is not merely an
architectural prinple but is also an important naturally occurprgciple regulating various
life processes. Stability depends on the configuration of vapoosessesather than the

strength of any particulaprocess Movement, therefore, is pfied within the tensegity
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principle Since there is rthing equivalento tension and compression within processes, | use
tensegrity analogically rather than literally for mgudy. With this, Ireturn to the field studies
to investigate if tensegrity indeed is tipginciple deployed by organising to stabilise

innovating

7.2Breakdowns in the Innovation Journeys

In the previous chapter, we have seen how the three process conspleagsondshaping
one another as they alongly unfold while innovating. The data also revikateatganising
among other things, alsattempts to stabilise these dynamic process complexes while
innovating destabilised these process complexes to trigger organising. This correspondence
between organising and innovating as they unfold alorgBaed a transient order while
innovating. In the previous section, | proposed tensegrity agriheiple that maintains
organisational stability. According to thisinciple, stability is maintained by configuring the

dynamic process complexegsa countervding manner.

So if tensegrity indeed is therinciple by which organising maintains stability, then
breakdows where things did not go according to phahile innovating signals instability
which suggests thatability hasbeendisrupted Thereforel f ocus on &ébr eakdown
within thetwo innovation journeys tinvestigatethe tensegrityrinciplein practice. In what
follows, I use the analytical framework which emerged from the data analysis to investigate a)
the stream of events leading to dkdowns and b) the restoration work which followed the
breakdowns, for both the Alpha Panda 2 and the Theta Corona projects. If tensegrity is indeed
the regulatingorinciple, then the former must demonstrate hetability was disruptedvhile
the latter shold demonstrate how it was restoréithe sections which follownvestigate

breakdown episodes

7.21 Breakdowns in the Alpha Panda 2 Project

There were three major breakdown episodes within the Alpha Panda 2 project. In what
follows, | shall expand andaborate on the changing dynamics between the three process

complexes which led to these breakdowns. Then, by concentrating on how these breakdowns
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were resolved, | again focus on the three process complexes to provide incontrovertible

eviderce for the tegegrityprinciple

7.21.1 Episode 1

In early June 2013, Alpha confied an end of August or early September (2013) launch
date for their Panda 2 instrument. They request Peak to provide them with a gas generator
solution for their Panda 2 instrument. ellimpact of this episode on the three process

complexes in summarised in Tal@®elow.

Table 8: Impact of Episode 1 on the Process Complexes

Dynamics of Preferential
Equivocality

Dynamics of Temporal
Scaffolding

Dynamics of Relatbnal
Coherence

Originally, Alpha wanted an upgrade k
for the existing Standard Alpha 3
generator system. But now for the
Panda 2 instrument, they change tf
original requirements which was
System with three Nitrogen gas outpu
They now want a tem with one

The launch date for the Pan
2, is set g Alpha for the end of
August 2013 or micBeptember
2013. So Peak have exactly g
weeks to design an
manufacture a new gd
generator for Alpha Panda

All the Alpha 3G generators an
the Alpha Table for the Alpha 3(
System require CSA
certification It takes four weekg
to complete a newproduct
certification process. Th
timeline for the Panda 2 produ

nitrogen gas output and two air outpuy Though the exact produq launch is tight, and does n
These gas flow rates are higher than | specifications are yet to b allow Peak to both develop ar
existing Standard Alpha 3G general confirmed. certify a new Alpha 3G Sysin.

system. They would also like the syste
to be less noisy. Alpha need tl
generator system urgently but cant
confirm thenumber of units or the fina
product specifications of the General
system. They however, would like Pe
to proceed with the project as there is |
enough time between now and the tar
launch date for Panda 2.

Applying the analytical framework, we can see that originally, the customer requirements,
the time required to develop the upgrade kits and the internal organising processes were all in
sync or corresponding. Thuke projectwas stable with the dymics of preferential
equivocality, temporal scaffolding and relational coherence atesponding. However, a
change in the customer requirements, a shedtimeline and the need for a CSA certification
has destabilised the provisionally staptejed. Thereforethe altered correspondence between

the dynamics of preferential equivocal{tyhich has changed) and tdgnamics of temporal
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scaffolding( whi ch hasnodt changed) , s ¢he dynasnicstoh e ¢

temporal scaffolding and thelamics of relational coherence.

The relational dynamic is unstable because the CSA certification required cannot be
obtained in the given timeline. Therefore, the process of regulatory coherence which is a
relational dynamic islisrupted. Thign turn severscorrespondence between the three process
complexes.Severancein correspondence between the three process comptBgegpts
tensegrity which regulates these dynamics, triggering the breakdown. E@jumemmarises
the resulting breakdown in terms tife analytical framework. Breakdownas Figure49

indicates, does not imply absence of any process complex. Rather it shows a lack of

Dynamics of Dynamics of Dynamics of Dyuamiesol
Preferential Equivocality ~ Temporal Scaffolding Preferential Equivocality Temporal Scaffolding

BREAKDOWN!

correspondence between them.

Correspondence

Break in
Correspondence!

@i Dynamics of \&\\

Relational Coherence K /

o
. i
2, Dynamics of s
] .
% Relational Coherence §
% &
) ®

Figure 49: Breakdown in Correspondence

P e a k 6 s asagempt team sat together to resolve thisakdown. Tie only difference
between the new system requirements and the current Standard Alpha 3G system are noise
reduction and a higher gas flow rafngineering Management suggested that if Alpha agree
to use thenew system being designed for the Panda 2 im&nt for all their applications,
including current ones, then Peak can upgrade the current Standard Alpha 3G system and

circumvent the CSA certification.
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This creative solutionvould prove advantageousdt. Peak would not have to increase its

product portfolio withyet another Alpha 3@enerator Systenflpha would have a generator

in time for their Panda 2 product launch which is also compatible with all their current

applications. Tts allows both orgaisations to maintain the CSA certification and toest

saving on the CSA certification can be shared by both organisations. This suggestion is

internally approved within Peak and then sent to Alpha for approval.

Applying the analytical framework, we stat the decision to upgrade the current Standard

Alpha 3G System to meet customer requirements, readjusts the dynamics of preferential

equivocality. This in turn allows Peak to maintain the CSA certification on the product.

Maintaining CSA certificatiorresets the dynamics of relational coherence by adjusting the

process of regulatory coherence. These acts of organising allow Peak to meet the deadline for

the Alpha Panda 2 product launch. Thus, correspondence between the dynamics of preferential

equivocaity, temporal scaffolding and relational coherence is restored by organidieg.

tensegrityprinciplethus ensures that a dynamic equilibrium betwéerprocess complexes is

re-estiblished and stability returns.

7.21.2 Episode 2

In early September 281 Alpha rejeatdprice increase on the upgraded Standdpth&3G

System.The price increase and product upgrade which was beiergeeb y Peak 6 s

Sales and Operations fell apaipha could no longer pay more for the upgra8gdtem The

project breaks down. The impact of this episode on the three process complexes in summarised

in Table9 below.

Table 9: Impact of Episode 2 on the Process Complexes

Dynamics of Preferential
Equivocality

Dynamics of Temporal
Scaffolding

Dynamics of Relational
Coherence

generators each of which
additional components.

Peak had gone ahead and designed
upgraded Alpha 3G Generators, Alp
3G Tables and the Infinity 103

requir

The launch date for th
Panda 2, is pushed back
Alpha from early
September to miDctober
2013.

Manufacturing Engineering hal
already designed productig
processes to support one upgrag
product through their productio]
shop floor.
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Applying the analytical framework, we can see that originally the procegsedict costing
preference, the time required to launch the upgraded Standard Alpha 3G System, and the
process of procedural coherence betweenDib® and NPI process were all in sync or
correspondingSince the troika of process complexes were all espordingthe projectwas
provisionally stableHowever, tle rejection of the product cost atite change in temporal
boundariesdisrupted the correspondence between the processemoaddpraland cross
functional coherence. Since these constitute theamyes of relational coherence, the
disruption precipitates a severance in correspondence between the relational and temporal
dynamics as well as the relational and preferential dynames.result is aseveranceof
correspondence between the three proo@sgplexesvhich in turn disruptstability, triggering

breakdown.

In order to resolve this breakdowPeak decide to introduce the upgraded product as a new
systemand maintain the oldystem The newsystemcould now justify a price increas8ince
the Alpha 3G generators and the Alpha Tables are CSA certified, Peak decide to change the
name of the Infinity 1031 generator to Infinity 1035. Since the Infinity generator is not CSA
certified, this allows Peak to creatively maintain their CSA certificattionell as differentiate
the two systems internally on their Production shop floor. Manufacturing Engineering created

separate production processes for both the models of the Alpha 3G System.

In terms of our analytical framework, the decision to introdueeseparate models of the
Alpha 3G System, each priced differently to meet customer requirements, readjusts the
dynamics of preferential equivocality. The decision to create two separate production processes
for both the models of the Alpha 3G System reggpreadjusting the processes of procedural
and cross functional coherence. This resets the dynamics of relational coherence. Further,
setting the process of procedural coherence adjusts the process of temporal sequencing and
temporal prioritising. Ths the dynamics of temporal scaffoldirage reset These acts of
organising restore correspondence between the dynamics of preferential equivocality, temporal
scaffolding and relational coherendggain the tensegritprinciple ensures that a dynamic

equilibrium between the process complexes-sgtblished and stability returns.
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7.21.3 Episode 3

In late September 2013Iphainforms Peak that they havet been able to make changes
to their regulatory paper work to support two different gas systemseioptioduct rangeSo,
Alpha want Peak to change thafinity 1035 to Infinity 1031. This causes the project to

breakdownThe impact of this episode on the three process complexes in summarised in Table

10 below.

Table 10: Impact of Episode 3 on the Process Complexes

separate Infinity generator3he Infinity
1031 and Infinity 1035 internally
differentiates betweenthe two Alpha 3G
Systems and still maintain the CS
certification. Alpha now want one Infinit)
1031 generator to ensure that the Pang
Alpha 3G System conforms to the
regulatory paper filings. These filings &
important to Alpla as their Panda 2

Dynamics of Preferential Equivocality Dynamics of Dynamics of Relational Coherence
Temporal
Scaffolding

Peak had gone ahead and designed | The launch dat¢ Manufacturing Engineering have alrea

for the Panda 2, i
pushed back by
Alpha from mid
October to mid
November 2013.

designed and created productiologesses
to support two Infinity generators (Infinit
1031 and Infinity 1035) through th
production shop floor. Reverting back
one Infinity generator would not allo
them to differentiate between the Stand
Alpha 3G System and the upgrad
Standard Abha 3G SystemThis disrupts
the Production process.

meant for the medical market whig
require these certifications.

Applying the analytical framework, we can see that originally the preferential dynamics, the
temporal dynamics and the relational dynamics were all correspaatingeeping thproject
stable Howe\er, the need to revert back to Infinity 1031 altered the preferential dynamics. This
changed the temporal boundaries for the Panda 2 product launch which wohistupied
procedural and cross functional coherence. These relational processes were otganised
manufacture the Infinity 1031 and the Infinity 1035 generator® frovisional stability
resulting from corresponding process complexess thus destabilised. Correspondence

between the three process complexes sgtered disrupting stability and triggeing the

breakdown
Resolving this breakdown involved redesigni
FI owdé wa s Theengineeaskedesiged the Alpha 3G Systemand relevelopedthe
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production processes by incorporating this new design & customer requirement. In terms

of our analytical framework, the decision to modify the process of product design preference
wit h-f lodHWdé t o me et cust omer requirements,
equivocality. This triggers organisinigatreconfigure the processes of procedural and cross
functional coherence which resets the dynamics of relational coherence. Further, adjusting the
process of procedural coherence adjusts the process of temporal sequencing and temporal
prioritising which rests the dynamics of temporal scaffolding. These acts of organising restore
correspondence between the dynamics of preferential equivocality, temporal scaffolding and
relational coherencedere too, the tensegritgrinciple is seen to ensure that a dynamic

equilibrium between the process complexes-established and stability is reinstated.

To conclude, in this subection, | have discussed three major breakdown episodes within
the Alpha Panda 2 project using the analytical framework developed in theusrekapter as
an interpretive lens. Thetudyreveals hovihe tensegrityprinciple configurescorrespondence
between the three process complexescreate stability. Stability was disruptedwhen
correspondence between the three process complexessavaed This precipitated
breakdowns. Restoring stability after breakdowns required organising to reconfigure the
process complexes to-establish correspondencesrisegrity thus ensures that projgetbility

is reestablished.

Tablell, provides furtherwdence to demonstrate the tensegpityciplewithin the Alpha
Panda 2 projectThese episodes show how organisationakesponses whickvere apt and
timely, quickly reconfigurel the noncorresponding process complex to maintain
correspondence relative tbe other process complexasd prevened project breakdowns.
Failure to remedyuchinterruptions in correspondence often tedits permeation intohe

other ceresponding process complexes, disrupsitadility and triggering breakdowns.
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Table 11. Correspondence and Process Breakdowns in the Alpha Panda 2 Project

SI No Episodes Organisational Challenge Has Dynamics of | Dynamics of | Dynamics of Organisational Response
Correspondence| Preferential Temporal Relational
beendisrupted? | Equivocality? | Scaffolding? Coherence?
(Breakdown)

1 No orders comg Keep the exploration wor No Corresponding Not Corresponding| The project was set aside a
through for eithen going or abort the project? ' the Design Engineer wag
additional kits or for Corresponding redeployed to work on anothg
the modified project. This adjusts th
generator systen preferential, temporal and
requested by Alpha relational dynamics o

maintainstability.

2 The Panda 2 produq Peak has to decide if thean Yes Not Not Not (Refer Section 7.2.1.1 Episoq

launch date has bee
set by Alpha for thg
end of August 2013
or mid-September
2013. Alpha want 8
quick product launch
for the Panda £
instrument. Not]
enough time to hav
the new solution
CSA certified yet
maintaining CSA
certification is
mandatory for
exporting theSystem

develop a solution and have
CSA certified.

Corresponding

Corresponding

Corresponding

1)
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Customer To continue or not to continu No Not Corresponding| Corresponding| Peak decide to keep the proje

Requirements for th¢ new product developmer going by updating custome

gas generato| with this uncertainty? Corresponding requirements which aligns th

change. preferential, temporal an
relational dynamics tq
maintainstability.

Alpha  want to| Additional changes have to K No Not Corresponding| Corresponding| The Infinity 1031 generato

increase the output| made to the product desig was upgradedcalled Infinity

flow rate of the| which would mear Corresponding 1035 This aligns the

Infinity 1031 | introducing a new produg preferential, temporal an

generator. model relational dynamics t¢
maintainstability.

Alpha want to a Allthe testing documents wit No Not Corresponding| Corresponding] Documents for the planne

single upgradeq test results previously handé _ upgrade were modified ang

Alpha 3G system| over to Alpha have to b Corresponding sent across to AlphaThis

This requires| updated and no new genera aligns the preferential

upgradng the | model needs to be introduce temporal and relationa

current Alpha 3G dynamics tamaintain stability

generator, Alphg

Table and Infinity

1031 generator an

retain all theoriginal

names.

Alpha want further| Peak was working to suppo No Corresponding| Corresponding Not The priority between produc

test results on th
upgraded product
and the generato
Alpha  push the
Panda 2 produg

Alpha for a September 201
product launch and so hg
postponed product testing

Corresponding

testing and product building i
changed. Testing is broug
forward which allows
commercial discussions f{
begin. This aligns the
preferential, temporal an
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launch to Octobe
2013

relational dynamics t¢
maintain stability

Alpha reject price
increase on  the
updated Alpha 3G
System.

The upgraded product mod
is going to be more expensi
to manufacture compared t
the previous model because
all the new components whig
have been added.

Yes

Not

Corresponding

Not

Corresponding

Not

Corresponding

(Refer Section 7.2.1.Bpisode
2)

Alpha have not bee
able to make changeg
to their regulatory
paper work to
support two different
gas systems for the
product range. Alpha
want Peak to chang
the Infinity 1035 to
Infinity 1031

Peak cannot change Infinit
1035 to Infinity 1031.The
production processes cann
support two different product
with sameproduct name

Yes

Not

Corresponding

Not

Corresponding

Not
Corresponding

(Refer Section 7.2.1.3 Episoq
3)

Manufacturing
Engineers now hav:
to modify  the

production
documents, work
instructions for the
three  component
and retrain the
production
techncians

All the production procsses
for the manufacture of thevo
Alpha 3G systems must b
reset

No

Corresponding

Corresponding

Not

Corresponding

The Manufacturing Enginee
repeat the NPI process wittne
required changes to produ
the System with the me
chassis desigrlhis aligns the
preferential, temporal an
relational dynamics tq
maintain stability
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7.2.2 Breakdowns in the Theta Corona Project

The Theta Corona project too had three major breakdown episodes. In what follows, | shall
expand and elmrate on the dynamics between the three process complexes which led to these
breakdowns. By concentrating on how these breakdowns were resolved, | explore how

correspondence between the three process complegstat#dishes tensegrity.

7.22.1 Episodel

In early July 2013the cesignfor Theta Corona based on {G®IS-PSA technology platform
was rejected as it wadeemed very expensivEhis results in a major breakdown. The impact
of this episode on the three process complexes in summarised inlZaakew.

Table 12 Impact of Episode 1 on the Process Complexes

Dynamics of Preferential Equivocality Dynamics of Temporal Dynamics of Relational
Scaffolding Coherence

The goal was to design a product using the € The launch date for th{ The changes in technolog
PSA technology latform. However, when thi{ Theta Coronawhich was| and the breaching of th
design was reviewed by th&MT, it was| set for end of July 2013 cq temporal scaffold disrupt
declared very expensive to manufacture. T| no longer be met. Th( theDDP and NPlprocesss.
the process of product cost preference altd temporal scaffold has beg This destabilises th
which impaced the process of produq breached. relational dynamics.

technology preference.

Applying the analytical framework, we can skattoriginally the preferentialemporaland
the relational dynamics were all in sync or corresponding. Thusrthectwas provisionally
stable. However, change in the process of product cost preferencetakgrentess of product
technology preference. This destabilised the dynamics of preferential equivocality. The
destabilisation also breached the current temporal scaffold. The new technology platform could

not be incorporated within the then temporal baurgd

Thus the correspondence between the dynamics of preferential equivocality and the

dynamics of temporal scaffolding was severed. This instability within the two process

258



complexesimpacted theprocesss of procedural and cross functional coherenceeséh
processes were organised to manufacilineta Corona based on the GIMSA technology
platform. Thus, correspondence between the three process compleigsipsed which in
turntriggers the breakdown

In order to resolve this breakdowReakextende the temporal boundary by shifting the
launch date of Theta Corona to January 2014. This stabilised the dynamics of temporal
scaffolding.A NPD process was initiated to desigmew generator from scratch based on the
membrane technology. Also, a new &rBOM cost was issued. These organising activities
simultaneously stabilised both the dynamics of preferential equivocality and the dynamics of
relational coherence. This in turn restored correspondence between the three process
complexes The tensegrityprinciple thus ensures thahe dynamics of organising while

innovatingare stabilised

7.22.2Episode 2

In earlySeptembeR013,failures in the field of Peak generators, based on Gerfipressor
architecture, stallethe Theta Corona Air projecthe impact of this episode on the three

process complexes in summarised in Tdlléelow.

Table 13: Impact of Episode 2 on the Process Complexes

Dynamics of Preferential
Equivocality

Dynamics of Temporal
Scaffolding

Dynamics of Relatonal
Coherence

A decision was taken to swit¢ Even though the tempor§ The GCompressor is not Ci

from the T compressor to the
compressorbased architecture
The original Theta Corona Ai
design was based on the-
Compressor architecture.

boundaries are not changed, t
temporal priorities and temporal
sequence within this project a
changed. The priority is how to g
the Gcompressor architecturg
designed and validated.

certified and the Theta Corona A
requires CE certification. Also, th
changein temporal priorities alter
the procedural and cross functior|
coherence within the Theta Coro
project.
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Applying the analytical frameworkthe T-Compressor architecture was the locus around
which correspondence between the preferential, tempodatelational dynamics was being
accomplished. This locus shifted as news ormifeein the number of field product failures for
PeakOd0s <compr es began toliriakée enfihe degisian & raugstitute compressor
architectures created a new locususrd which organising activities were yet to be configured.

This resulteddue to a severancén correspondence between the dynamics of preferential
equivocality and the dyamics of relational coherence which in tdlhmeatenedhe project
stability. Furthe instability within the relational dynamigppled throughthe process of
temporal prioritising and temporal sequencing. Even though the temporal boundary remained
unchanged, the unstable prioritising and sequencing processes destabilised the dynamics of

temporal scaffolding. Cumulatively, these instabilitieggered ebreakdown

This breakdown was resolved by initiating a new-putyect dedicated exclusively to
developing and validating the-Go mpr es s or architecture for
solutiors. Links were made between procedural coherence and cross functional coherence of
this subproject and Theta Corona Air. This stabilised the dynamics of relational coherence
which in turn damped the dynamics of temporal scaffolding. It did so by stadpilisan
temporal priorities and the associated temporal sequence of organising and innovating
activities. These actimwhen taken together restored correspondence between the preferential,
relational and temporal dynamicStability was thus restored wittheé tensegrityprinciple

ensuring that a dynamic equilibrium between the process complexessigbdished.

7.22.3Episode 3

In late Septembef013,the design for Theta Corona Nitrogesasrejected in the Detail
Design Review because obncerns raigeby the Global Product Service Training Manager
and Manufacturingengineering. Both departments felt that the current design for the Theta
Corona Nitrogen makes the machine difficult to assemble on the Prodirotiand service it
in the field. This led to a major breakdown in the Theta Corona project. The impact of this

episode on the three process complegssmmarised in Tabl&4 below.
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Table 14: Impact of Episode 3 on the Process Complexes

Dynamics of Preferential
Equivocality

Dynamics of Temporal
Scaffolding

Dynamics of Relational Coherence

This marks a change in th
Product design preferenc
Serviceability and time tq
assemble the design becal
an evaluation criteria t
judge the innovation.

The project was on a tigh
timeline owing to a priof
redesign undertaken 1
incorporate  the  Membran
technology platform. Design
modifications which had to be
made dstretches the produg

The differences between the Design g
Manufacturing Engineering Managemg
(lack of cros-functional coherence
surfaced as the discussion turned to who
responsible for tis oversight Either
additional resources or changes to f{
organising process are required to meet

timeline. productdeadline.

Applying the analytical frameworkjere, insability was triggered by the process of cross
functional coherence. Since Manufacturing Engineering were busy supporting Production with
the changes to the compressor architecture discussed earlier, not enough time was devoted to
analyse the manufacturdiby of the Theta Corona Nitrogen design. Manufacturing Engineers
perceived Design Engineering as being responsible for the failure of-@empressor
architecture which they were fixing. They were therefore reluctant to approve a design which

they consiéred difficult to service.

Design Engineering, on the other hand were concerned about meeting the revised timelines
for this redesigned producth@y viewed this feedback frofanufacturing Engineérg asan
obstacleprevening them from completingtheir tasks. Taken together, differing temporal
priorities led to lack of correspondence between the relational, preferential and temporal

dynanics which disrupteg@roject stability

This breakdown was resolved after the Senior Managers from Design and Manuodact
Engineering stepped in and assuaged the concerns of engineers from both departments. This
restored the crodsinctional coherence which in turn readjusted the procedural coherence
between the two departmenie design modifications would have toade The project
wasalso'fasttracked’ to meet the launch deadliReadjusting the procedural coherence also
dampened the dynamics of temporal scaffolding by realigning the processes of temporal
prioritising and sequencing. These actions, considarednison, restored correspondence
between the three process complex@sganisational stability waghus dynamically
accomplished by the tensegrjginciple
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In conclusion, in this subection, | have discussed three major breakdown episodes within
the Theta Corona project6l virgerpreedthese breakdowns by applying the framework which
emerged from the data analysis. This provides further evidence for the tensegrity model of
organising while innovating. It also demonstrates how tensegrity is relatedréspondence
between the dynamic process complexes. The episodes revealdisouptions to
correspondence between process complexes precipitated breakdowns. The organising efforts
which followed these breakdowns aimed to restore tensegrity by reconfighe process
complexes to restablish correspondence.

The episodes ifiable15 below, provide further evidender the tensegrityprinciplewithin
the Theta Corona projedihese episodes highlight how appropriate and timely organisational
responsesot interruptions in correspondence, reconfigured the-amoresponding process
complex to maintain correspondence relative to the other process complexes, thereby
preventing project breakdowns. Failure to do so causes these interruptions to ripple laeross ot

co-responding process complexes, disrupstapility and triggering breakdowns.
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Table 15: Correspondence and Process Breakdowns in the Theta Corona Project

SI No

Episodes

Organisational Challenge

Has
Correspondence
been disupted?

(Breakdown)

Dynamics of
Preferential
Equivocality?

Dynamics of
Temporal
Scaffolding?

Dynamics of
Relational
Coherence?

Organisational Response

The Design
proposal submittec
by the Design
Engineer is
rejected. The CMS
PSA technology
platform whichwas
chosen as  th¢
technology

platform for
designing the new
generator was
deemed very
expensive.

A new product developmer
project has to be initiated wit
a different technology
platform. This would delay th
target delivery date of th
generdor by appoximately six
months to midJanuary 2014.

Yes

Not

Corresponding

Not

Corresponding

Not

Corresponding

(Refer Section 7.2.2.1 Episoq
1

The size of the
generator chassis i
increased to matcl
the size of the
Thetad sAnalytical
Equipment

The product degn work
initiated by the Design
Engineer has to be revised a
fresh design / produg
modelling needs to be initiate

No

Not

Corresponding

Corresponding

Corresponding

The customer requiremen
were updated and the Desigrn
was asked tanodify the product
design This aligns the
preferential, temporal an
relational dynamics tonaintain
stability.

263



Arise in the numbel|
of field product
failures

compressor base
systems forces Peg
to switch
compressors withir
their  compressol
based produc|
architecture

Organisational resources ha
to be diverted to supporting th
compressor changeover. T
new compressor design

going to be used for the Ttae
Corona Air which is the
compressor based systg
being developed.

Yes

Not

Corresponding

Not

Corresponihg

Not

Corresponding

(Refer Section 7.2.2.2 Episoq
2)

Theta confirm that
they will place
orders for Tht
Corona Nitrogen in
the beginning of
January 2014
Pricing discussions
are currently on
with the Territory
Manager USA. The
Product Manage|
wants to plan the
product launch with
the Engineering an(
Production
departments

Theta have indicated that the
might order 45 units as soon
the new product is ready
Producing 45 units of a ne
generator model would b
unprecedented at Pea
Production is dsigned to
produce small batches of a ng
product and then ramp u
production.

No

Corresponding

Corresponding

Not

Corresponding

The Management decides th
so long as the project sticks
the current timeline, productio
can be ramped up to me
customer requirements. This
aligns the preferential, tempor
and relational dynamics t
maintain stability.
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The design for the Design modifications have t Yes Not Not Not (Refer Section 7.2.2.3 Episoq
Theta Corona| be made which stretches t 3)

Nitrogen is| product timeline. The Corresponding| Corresponding| Corresponding

rejected. The differences betweethe Design

Design  Engineel and Manufacturing

and the| Engineering Manageme

Manufacturing surfaced as the discussi

Engineer begin turned to who was responsib

quibbling over who| for this oversight.

was responsible fo

the rejection of the

design as this issu

of 6serv

was not picked ug

in the Engineering

Review which was

held prior to this

Detailed Design

Review.

Product Manager g This information contradict No Corresponding Not Corresponding| The information was not acte
Peak receive | the current produc upon as it was yet to b
information  from| development priorities Corresponding officially confirmed by Théa.

Peak Brazil ano
Peak China that thi

compressor base
Theta Corona Air
solution is more
popular than the
compressor les!
Thea Corona
Nitrogen.

although there has beeno
word from the Th&
headquarters USA.

The project priorities remaine
the same. This aligns the
preferential, tempad and
relational dynamics tonaintain
stability.
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On Thea Corona| Manufacturing Processes mu No Corresponding| Corresponding Not Both the Design Developmer
Nitrogen, a decisior be designed for a product st Process and New Produ
is  taken by| in technical development Corresponding| |ntroduction Process which a
Engineering to run normally run sequentially ar
the NPI process now run in parallel by
managed by readjusting the processes

Manufacturing procedural coherence an
Engineering in temporal sequencing. Th
parallel with aligns the preferential, tempor
prototype build ano and relational dynamics t
validation  testing maintain stability

managed by Desigl

Engineeing

New requirementy The Thea Corona Nitrogen is No Not Corresponding| Corresponding| Since the new  desig

for an output flow
of 10 litres per
minute is requestel
by Thea for both
the products.

in the product prototype stag
and running the DP in

parallel with the NPl process
means that changes would ha
to be made to both processes

Corresponding

requirements owing to th
previous redesign was flexib
to updating, an update wa
undertaken and both the Desi
and ManufacturingEngineers
were asked to make th
modifications. The produc
launch date was shifted fro
January to Febary 2014 This
aligns the preferential, tempor
and relational dynamics t
maintain stability
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9 Production The technicians are all busg No Corresponding| Corresponding Not The NPl was postponed to ear
technicians are ng meeting month end productiq February 2014 when the
available for new deadines to support a surge i Corresponding| technicians were availablg
product Sales. This meant that th Thus the processes of creg
introduction of| training for the technician functional  coherence an
Theta Corona| product build would have to b temporal sequencing we
Nitrogen postponed reconfigured. This aligns th

preferential, temporal an
relational dynamics toaintain
stability.

10 | The compresso| The software design on th No Not Corresponding| Corresponding| The Design Bgineer is taske(
service plans ar¢ compressor control would hay _ with modifying the prgramfor
changed from € to be updated by the Desig Corresponding the compressor based uni
months taan annuall Engineer before it can b This required realigning th
serviceplan. handed to Manufacturin preferential, temporal an

Engineering. relational dynamics tonaintain
stability.

11 | A software bug is Most of theNPI work on the No Corresponding| Corresponding Not The Design Engineerin

discovered in the
old program as it ig
being updated. Thit
has to be fixed
before it can be
uploaced into the
new Thea Corona
Air

Theta Corona Air too is
completed. Modifications tq
the program would requir
modifying the production
processes and documents
the Manufacturing Engineers

Corresponding

Manager takes over the ne
program redesignAdding new
resources reconfigured th
process of cross function
coherence and shifting th
temporal boundary altered th

temporal scaffold. This e
established corresponden
between the  preferentia

temporal and relationg
dynamics tamaintain stability
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7.23 Summary

In this section | have demonstrated how episodes of breakdowns within both the Alpha
Panda 2 and the Theta Corona projects can be explained through teptsoof
correspondencen tensegrity The sudy reveals that organising processes strive to sustain
stability between various process complexes. This is accomplished by maintaining
correspondence between these process complexes. Innovating on the dhentbarupts
correspondence between the process complexes. In the absence of commensurate organising
effort to counter these interruptionsprrespondencéetween the process complexiss
disrupted triggering breakdowns. Figurg0 below summarises theemsegrity model of

organising while innovating.

Innovating

Correspondence

Dynamics of Dynamics of
Preferential Equivocality Temporal Scaffolding

&)

S
. d
Dynamics of 2
Relational Coherence °eb
X
&
e

Key

Innovating D
Organising -

Organising

Figure 50: Tensegrity Model of Organising while Innovating
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The tensegrity model of organising whil e
the dynamics of organising whilinnovating.Here each process is represented as a line.
Consistent with the Ingoldian becoming perspectivgaoising andnnovating (ingreen and
orangerespectively) processese represented as burgl open ended linethat embody
movement duraton, creativity and purposeThe bundles are in turn made up of various

entwinedsubprocessethatconstitute each of the three process complexes.

For example, the bundle of organising and innovating lines that constitute the dynamics of
preferential egwocality result from theentwining of lines representinghe processes of
product function, technology, target costing and design preferences, respectively. Likewise the
bundle of organising and innovating lines that constitute the dynamics of temadfalidscg
result from the entwiningf lines representintpe processes of temporal boundaries, temporal
prioritising and temporal sequencing, respectively. Finally the bundle of organising and
innovating lines that constitute the dynamics of relationaéoenceesult from the entwining
of lines representinthe processes of regulatory, procedural and cross functional coherences

respectively.

Organising and innovating processes constitute three heterogeneous complexes called
Dynamics of Preferential Equocality, Dynamics of Temporal Scaffolding and Dynamics of
Relational Coherencehich are distinct yet entwined. The teleology or purpose embodied
within organising processes allows them to temporarily stabilise innovating processes by
binding them in knat as shown in Figurg0. For example, in the Alpha Panda 2 projeben
innovating threatened to disrupt the process of regulatory coherence, all organising was
focussedowards stabilising the dynamics of relational coherembes involved organising
stabilising various innovating process dynamics by binding them in krdts ongoing
knotting and binding between various lines that constitute the three organising and innovating

processomplexegesulsin ameshwork of interwoven lines with knots

Ead process complex therefore isn@shworkof lineswith knotsrather than a network of

N

points with nodes. This distinction wunder wr

0substant i alimnes reppesevpnaniioprocessesvhereagoints r@resenttatic
entities Interwoven line®f the meshworlkorrespondalonglyas they unfold therebshaping
one anotherPoints can onlynteract laterallywhich redu@schange to a series of static states.

Correspondencéetween process complexes an ogoing accomplishment achieved by
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organising processdbat attempt to stabilise the various process complexes. ifihigrn
regulates organising while innovatingnovating processesterrupt correspondence between
the three process complexes to triggeganising.Stability while innovatingis thusregulated

by the tensegritprinciplewhich attempts to configure organising and innovating processes in

acountervailingmanner.

Thus, tensegrityod r gani si ng and i nnovg@asticinyjdkgmDe c e s s e s
Rond, 2013, p. 209)f institutional structures, is responsible for the maintenance of stability.
Within a substantialist worldview, organisational stability is attributed to the degree of
Apl ast i stitutioral script. Itasrhis plasticity that determines the extent to wdmch
institutional structure can Is&tretched to accommodataeverchanging practice performance
(Lok & De Rond, 2013)Stability therefore dependsn the extent to which these scripts can
resist change. Tensegrity on the other hand relies on movement and dynamics for maintaining
stability. It is therefore rooted in a processual worldview which celebratéisitirey, flowing

and transient nature b¥ed experience.

Breakdownsin the tensegritymodel occur when organising cannot readily configure
processes in a countervailing manner to susstability. Crucially, breakdowns suggest a
disruption in correspondencdetween the process complexes eatthanabsenceof any
process complex.herefore epairing breakdowns in the innovation journey involves restoring
stability by re-establishing correspondence between the various process complibxefs.
theseseem to suggest thahile innovating and @anising have been treated as two separate
processes, they appear to be not so much categorically different as transforms of one another.

Innovating has a way of turning into organising and vice versa.

In sum, the dynamics of organising while innovating eontinuously stabilised using the
tensegrityprinciple Movement, duration, creativity and purpose are all integral to this model.
Tensegrity configures the dynamics of preferential equivocality, temporal scaffolding and
relational coherence to countafénce one another as they unfold alongly while innovating.
This creates a transient stability whiehablesnnovating to continueTensegrity allows th
process complexes Babsorb the shocks generated by innovatgence oftability, it was
seen, ld to breakdowns in the innovation journeys. Progress then depended on the ability of

organising processes to restetability. The tensegrity model of organising while innovating,
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thus, provides us with a clearer understanding of how innovatiorfergeel into existence

within the crucible obrganising processes.

7.3 Reflecting onTheory and Practice

By conducting two real time longitudinal field studies on innovating, | have identified and
described three process complexes and thewrdmation principle which illustrates the
dynamics 6 organising while innovating8y doing so | have shown how an organisation is
able to repeatedly sustain stabilibat enables innovatingand yet deal productively with the
change dynamics which unfold while innovat The tensegrity model of organising while
i nnovating builds a O6éprocessualé theory on
activities in order to innovate. 't chall en
ontology which considers stdiby as antithetical to change by demonstrating how the two
dynamically complement each other to facilitate innovating. In the remainder of this section, |
focus on the implications of the Dynamics of Preferential Equivocality, Dynamics of Temporal
Scaffoding and Dynamics of Relational Coherence for theory and practice. | conclude by
highlighting the theoretical and practical implications of the Tensegrity Model of Organising

while Innovating.

7.3.1 Dynamics of Preferential Equivocality

To state that th innovating process by nature is uncertain amdbiguousis no major

revelation. Research into sudomplexities and uncertainties has been the mainstay of
innovation research anchany scholars to this effect, have weighed in on these features
(March, 1991; March, 1999; Van de Ven, et al., 1999; Tidd, 2001; Gupta, et al., 2007; Garud,

et al., 2013) One of the most explicit distinctions between the meaning of uncertainty and
ambiguily can be found in a study on internal corporate venturing by Garud and Van De Ven
(1992) For them, uncertainty implies fAimperf ec
bet ween means and endoge whilemambi guiwthy che fe
p ur s p. 98)gSince the distinction is couched in terms of ends, the underlying premise is

t hat oOpreferenced or Oie givere exbgenously privr teend o u t t
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independent of the innovating process. Put differently, innovating here is the means of directing

an urcertain preference towards amhigis ends.

Yet, this notion is not one that readily admits itselfiroovatingin-practice Empirical
evidence fronthesefield studesis replete with examples of unstable preferences which evolve
along with the innovating process, even though these innovations were merely incremental.
Evolving preferences implies that innovating embodies generative dynamics. Bixglibase
dynamicerequires us to pay careful attention to the social and historical contexts within which
actions unfold. Marclf2008)put s it wel | when he writes nlf
and preferences, then weed to ask where the expectations and preferences came from. If
action depends on matching rules to situations, then we need to ask how the matches are defined
and i nt ¢r 48y Rrefemnicestor expectatimfluencing actions while innovating,
rather than being assumed, must be demonstrated. This means showpapptashape their
preference through histories of continuing involvement with human and -maman

constituents while innovating.

A richer interpretation of action is possible only if we can understand and account for the
evolution of preferences and expectations whilst innovatifigerefore assuming an
unchanging preference is tond er mi ne t hhetoricah boeial anfl intergretive 6
context® (March, 2008, p. 37)within which innovations are forged. Indeed, such an
assumption, as Ingo(@014)p u t smplies a cerfainty about ends and means that, in practice,
is largdy an illusioro . WELDIB) kn fact alludes to this when he urges researchers
demonstrate the construction of meaning or purpose in cortteadtsare often vague and
confusing It is for tboasenrtasoalt hapr pdpprecbes 6,
the Ingoldiarbecoming perspectiyas equivocal. Not uncertain or ambiguoiis.equivoque
consistent with t heisapor, aterm with &t legstrtwoeneamidgma s | i n
disparate stings of thought tied together by an acoustic king¥eick, 1979, p. 174 my
emphasis)According to Weick1979)

AEqui voques are i ndet er miegtianabke, andithey memit maltiplé e , ambi v
meanings. It is important to realise that an input is not equivocal because it is devoid of meaning or

has confused meaning (both of these connotations associated with the words ambiguity and

"Weick was citing Koestlef1978)who made this original point.
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uncertainty). Instead, equical inputs have multiple significations. They are difficult to classify
and manage precisely because they fit numerous classifications and might be indications of any of

sever al st atipelg4d)of the worl do

Nor is equivocality the same as noise, an important concept in systems thinking. The
distinction is that when for a known input one cannot predict what the output will be, noise is
assumed t oThémoblem of eq@viodality, i a s (19¥@)a rc & u etlgat, givéni s
an output, the receiver cannot decide, what input generated it. Two or more possible inputs are
implied in that single output message, and the recipient faces the question of which of those
possible manigs ar e t he a(p A80)oThus theanoton af egaivocality rather
than uncertainty or ambiguity, is more appropriate to describe the preferential dynamics of

innovating.

My findings reinforce studiethatsuggesteither the naturaor trajectory of innovating
obvious ex antePreference or expectation, which is widely assumed to be given prior to
innovating, is in practice emergent from the very processes which it drives. Both field studies
revealhow the process qireferential equivocality is not jusixhibitedbut is alsoexploited
and expandedExampleshereshow howpreferences involving function, cost, technology and
design emerged as their respectivecesshreads entwined alongly as inmmaing unfolded.

The Dynamics of Preferential Equivocality also highlight how purpose, despite or perhaps
because it was evolving, binds organising to the innovating process. It bends innovating to
enable thegeneratn and forging of a ceative productHarrison and Rous€2014) have
alluded to a similar dynamic in their theory of elastieocdination which enables creative
work. Yet unlike their assumption, here, creativity inheres irptbeess of realisationather

thanin any pre-determined planThis explains why innovatorgeneraé multiple options
through continual prototypind he creative process of prototyping allows innovators to damp
preferential dynamics byncorporaing different preferential dimensionsfirangirg from

performance to aesthetics to cogbarud, et al., 2013, p. 795)

Equivocality also means thabnfused and unstable preferenassthe norm rather than the
exception while innovatingTsoukas & Dooley, 2011)This calls into question, the role of
decision making processes which guide organising while innovating. While theories grounded
in bounded rationalitfCyert & March, 1992/1963¢an account for riskassociated with
certain decisions, it cannot provide guidel:|

dynami cs. T misk smpliessthatthe dexisios enakér knows the possible outcomes
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associated with a decision and their probabilityemlas uncertainty implies that the decision
maker does not know the possible outcomes associated with a decision nor their probability
(Alvarez, et al., 2013, p. 311Ynderstanding organising and innovating as unbaodinstecio
technical processes requires deeper understanflingwo managers bind their rationaliin
equivocal contexts. Chi@996)has described such a decision making procesmersions

into the flow of realitp. Explaring such decision making processes can therefore be a fertile

area for additional research.

These observations on decision making also raise questions for organisational learning and
the knowledge creation process. While acts of organaiegnptto eract preferential stability,
these acts ardelimited by the existing state of knowledgendvating, on the other hand
creates new knowledg@onaka & Takeuchi, 1995)hich in turn shapes preferescdy
corresponding, innovatin conditions the organising process accommodate this new
knowledge. Such knowledge is generated from activities like customer feedback, design
reviews or embodied within the product design its@lfior research on innovation has
speculated that orgamisonal memory, developed by learning from the experiences of
innovating, plays a key role in sustaining fitecess of innovatin@Bartel & Garud, 2009)
Therefore focussing on the learning processes which allow innovasarsdessfully cope with
and adapt to the newly generated knowledge becomes another area requiring additional
research.

In sum, the Dynamics ofrBferential Equivocality and evolution of preference as innovating
unfolds, despite both innovations being smoentalHenderson & Clark, 1990%uggests that
preferential equi vocal i tprppertaseftfn ireectingrecblegyst oo d
(March, 1994, p. ixpf processes which alonglynfold while innovating. The dynamiooth
shapes and is shapedhile innovating.Acts of organisng are attempdgected towards the
establishmentfoa workable level of certainty required for innovating. Organising therefore
embodies teleology or purposenovating, on the other hand, triggers organising by increasing
preferential equivocality. It does so by generating new knowledge which can shape
preferences. This in turn, widens the range of possibilities wdrigdinisng must stabilise on
anongoingbasis. Innovationas becoming, thereforegquiresus totreato pr ef eranc e s 0
emergent and dynamic property of innovatarglnot as something that is given in advance

awaiting execution.
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7.3.2 Dynamics of Temporal Scaffolding

Bateson(19799o nce remar ked, #Aif &é6[t] he i féthend o
the o6ifé then of(p. 63p\Withio inovaten reseanch, lit & ghe Process
perspective (Garud, et al., 2013which most explicitly acknowledges the temporal
complexities confronting innovation managers. Despite calls tptng a temporal
perspective on innovating, identifying and demonstrating how organising is made ispa | 0
t i raeddow that spatiality is shaped with the passing of (iHegnes, 2014, p. 76)as till
now remained elusiv@&arud, et al., 2014; Garud & Gehman, 20TRg iray of this oversight
is succinctly summed up by theoretical physicist Lee Sniadd3)wh o wr i t es A We ac
ti me but judge our a c(f. xiii}p. Preor rdsgarch hasokirowledgesd st a n
the 6t empor a(Garud, etmap,2@ltyivdlvedeveife sustaining therocess of
innovating Yet insights intoiihow timing and temporal experiences shape entrepreneurial
innovation® (Garud, et al., 2014, p. 1188main underdeveloped. The dynasottemporal

scaffolding is aimed at addressing this lacuna.

Temporal scaffolding refers to the shaping of organisational spatiality with the passing of
time. Previous scholars, notably Orlikowski and Ya{2802) have used the term "temporal
structuring”, to explain how actors produce and reproduce a variety of temporal structures
which in turn shape the temporal rhythm and fafrtheir ongoing practice®fter careful
consideration, | 6ve opted for the notion of
laden with a process / structure duality which for me does not adequately convey the eternal
infirmities and precarias stability of the enacted temporal frame. Scaffolds, on the other hand
evoke a sense of impermanen@éey capture the delicate temporal stability enacted and
maintained while innovating. Organisational actors derive meaning by enacting temporal
scaffolds which they constantly carve out an initially undifferentiated temporal flux. The

dynamics of temporal scaffolding address temporal complexity in four salient ways.

First, by adopting a Bergsonian, rather than a Newtonian perspective on temporality, the
dynamics of temporal scaffoldiraye able to explicate the temporal dynamics of organising
while innovating indurational rather than synchronic or diachronic termhis is because a
chronological perspective regards timeafistract, homogeneous, andhBeendentvhereas

from a durational perspective timepsrceived as concrete amdmanentwithin becoming.
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Past research, notably the narrative perspective on innov@arud, et al., 2014)has
identified the need to moveepond thefiasynchronies and diachronies associated with
innovatiord (Garud, et al., 2013, p. 80®) exploredurational(Garud & Gehman, 20123cets

of temporal ceordination while innovatig. My findings identify the processes of temporal
boundaries, temporal prioritising and temporal sequencing as resources used by innovators to
achieve temporal eordination. Temporal scaffolding, then becomes thgrational
mechanisnthrough which theserpcesses are configured while innovating to achieve temporal

co-ordination.

Second, the troika of temporal processes along with their durational mechanesn, go
beyond simple chronological conceptions of tif\éan de Ven, et al., 1999; Brown &
Eisenhardt, 1997)It does so by capturing the uncertainty and urgencies of organising by
embracing Afa phenomenol ogical sense of ti me
present , (Bamed& Gamud, 2009 @ 108yhile innovating. Dynamics of temporal
scaffolding demonstrate how organigin ac hi ev e s o finkdimtimd@Brovvno& ac hi e
Eisenhardt, 1997, p. 2% prevenbr precipitate the snowballing of unattended problertts
fivicious cycles (Van de Ven, et al., 1999, p. 24)he dynamics of temporal scaffolding has
expanded and elaborated on how these challenges are experiencederamine while

innovating within both, the Alpha Panda 2 and the Theta Corona projects.

Previous research has highlighted how inadequate tempeoatication while innovating
| eads t o Aperfor mance probl ems s uc hseda s sl
specifications, f 1 r(\éah Oaysbhotj et @., 2813,p. 28nuepde cr e e
innovation projects are guided bgnnecting ideas developed in a temporal sequence, lack of
temporal ceordination can reult in projects sliding down the slippery temporal sl&igping
schedules were observed repeatedly in both the Alpha Panda 2 and the Theta Corona projects.
Adjusting the temporal scaffold by extending timelines or altering the development priorities
ard sequence, became the prefervealy for dealing with the persistently widening gap
between the original and actual project timeline. Doing so allowed problems to temporarily

disappear from the managerial agenda

Third, the entwined processes of tempdralindaries, temporal prioritising and temporal
sequencing, which constitutes the temporal scaffold, highlights the intertwining of the past,

present and futur@Hernes, et al., 2013yhile innovating. Temporal boundaries illLete the
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active role played by innovators in shaping
of the past they would | i ke to rGatud, ktialze i n
2010, p. 763while innovating. Temporal prioritising highligathe changing interpretations

of past activities and future expectations by various actors as the innovating journey unfolds.
Temporal sequencing highlights how the emergent dynamics while innovating allow actors to

crede new connections to the past and sequence it to newly imagined futures.

Temporal boundaries regulate how temporal complexities are experienced while innovating.
In the absence of temporal boundaries, unregulated temporal complexities coulahésgddb
of the organizational infrastructure required in order to maintain continued and timely new
product developmenBurgelman & Valikangas, 2005AIso, temporal sequencing alone
might not always facilitate théemporary eécentralization followed by reintegration
(Siggelkow & Levinthal, 2003, p. 665¢quired for effective innovation. Such decisions must
be taken only after considering temporal sequencing in unison with temporal bouaddries
priorities. All of this suggestthatstabilisingthe temporatlynamicsinvolves activedemporal
work (Kaplan & Orlikowski, 2013) Temporal work, here refers to, h@nganisational actors
c a u g hthe flowrof time (Hernes, 2014, p. 3phaintain coherence between an equivocal
past, challenging present and indeterminate futemethermore, théinks between temporal
work and temporadlackwithin the temporal scaffolt interesting to inv&igate furthefVan
Oorschot, et al.,, 2013, p. 304 dopting a durational perspective, future research should

investigate, in greater depth, other ways in which temporal work can sustain temporal scaffolds.

Fourth, he endogenised notions of time within the dynamics of temporal scaffoldieg ha
implications for the discovery versus creation perspectives on innovaty further
reconcile these perspectives by acknowledgihgtii € no new idea emerges full blowndan
ready for implementation. It requires time and effort to take any idea from conception to reality,
and the process is never linear. There are false starts and dead ends, ups andndowns, a
dacking an(Gardd& Giualidni, 2013Hp. 1®8as the innovation journey unfolds.

The journey as well as routines such as the DDP and NPI peseasn the journey, does
have recogni sabl e phr ases.emednees elevelppmens e s
implementation, and ffusiond whi ¢ h ¢ o n(¥anidd Men &Surm, 2061y i 66§
60design input s, design proposal, concept,
routine. These phases do lend a certain temporal shape ¢todral movement. Yet these

phases or 0t e nf(ersickal991l,npi 25k sltioknee s®i ni ti ates i n
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(Ingold, 1986, p. 158)are nothing but by products of a subgtdist ontology. By invoking
Newtonian time, it divides the lived experience of innovating from innovasrigought about

by the intellect.

In conclusion, dynamics of temporal scaffoldiage an effort to provisionally stabilise
temporal complexity ex#éicted from the past, into plausible temporal frames in the present,
from which actors can extract cues to guide their ongoing/future actions. Organising activities
enacted temporal scaffolds whereas innovating breached the scaffolds to trigger organising.
The temporal complexities are regulated by scaffolding activities such as time horizons,
timeframes, timelines, deadlines, priorities, workloads and sequence, all of which ianfold
tme The dynamics of temporal s cpebpleandestandy, r e\
their own relationship to the past, future, and preseake a differencéo their actions;
changing conceptions of agentic possibility in relation to structural contexts profoundly
influence how actors in different periods and placedlseir worlds as more or less responsive
to human i magi nat i(Emrbayep&uMisphe,sl€98, apn 23, eniphasigin 0
original).

7.3.3 Dynamics of Relational Coherence

Co-ordinationis central if organisations have to successfully innovate. This relational
challenge has previously been framediias he st ructur al p+wbolkel em of
rel at i anslehVerp 5986, p. 59While innovating Articulated in structural terms, the
rel ati onal f ataadatiofb@Garudsté&shmann201?,qpvO889 a mechanism
const it uthesgh exgtegand antitipated relationships ackaxcial and matial
e | e mdGatud, ét al., 2014, p. 118D)his reveals the underlying substantialist conception
of organisations as entities or substraesiting the imprint ofranslatoryactivities that may
be conducted upon.ifThis substantialist perspective frames the challenge of maintaining
rel ational coherence i n ter assemhafjés(@Gaeud &t i at i n
Gehman, 2012, p. 984)f O-agewbdr ks o .

Innovation researchhas offeredseveral templatesot connect different parts of an
organization to the larger whole so as to bring new ideas t8lifesuch assemblages of agent
networks, as | have shown in the conceptual framework, is constituted by joined up lines which

connect di stri buted nodal entities to form n
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organisations are process complexes constituted by a meshwork of interwoven lines. Here,
organisations are no longer substrates awaiting imprinting actiitieare themselves
congelation of past actiwgs. Put differently, organisations are also knowfirass because

they result from dfirming' up of organising processddiese organising processes furnish
innovators with all the lineaments of persorrad aocial identity, providing each with a specific

role and a specific responsibility.

Thereforejnnovators perceive arganisationnotasa boundeckntity but a zone in whic
their several pathiays constituted by organising processa® thoroughlentangledingold,
2007, p. 103; Hernes, 2008)hese pathways with their variedrictions of connectingnd
reinforcingrevealtheunderlying fragility and impermanenoéorganising processes L e s s o f
astak objecto, t o (3065) ahgibrgaaisatonhds am @eate its daily
appearance out of the continuous threat of its disappeargmc692) Enmeshed within this
fragility, innovating threatetheseorganisingprocessg by creating new dependencies. The
new dependenciemme largely fronthein-situ solutions thainnovatoramprovise in the face
of emerging constrain{fEmirbayer, 197, p. 292) Progress is therefore contingent on ensuring
coherence between the emerging relational dependencies of organising prdtéssbs
changing patterns of dependencies between various organising processes as innovating unfolds

t hat Illéddhe dynamnis of relational coherence.

Three dynamic suprocesses were seen to constitute the dynamics of relational coherence.
Of these the least flexible process was the process of regulatory coherence. Here the regulatory
compliance process wasidaout by industry regulatory authorities like CSA and CE. The
impact of regulatory coherence on organising and innovating was experienced within both
projects at Peak. Previous innovation research has identified thewrajectory d a
technol opgyedts odled ebe shaped by t hethebellidacyef s r ¢
of specific policy instrumenés(Garud & Karnoe, 2003, p. 280%tandard settingodies by
facilitating multiple connections among firms while segtindustrywide standardsare seen
as crucial forknowledge capabilitiegvhile innovatingfor innovation(Dougherty & Dunne,
2011, p. 1217)

Yet, research on how tlevolution of competing technologyandards, nobdy for the Blu
Ray versus HEDVD, USB versus Firewire, and WiFi versus HomefEhnologiesalso

reveals how standards can constraint actions while innovatamgden Ende, et al., 2012, p.
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730). These contradictory fdings which pit social action against social constrgistgygest
the need for further r es e aMaensighsintonhgw firmse & pr «
co-shape the process of regulatory coherence rather than passively adhere to them is an area

ripe for future research.

The process of procedural coherence has direct implications for the theory and practice of
routines within innovation research. The findings suggest that management must try and keep
routines as flexible as possible to sustairombnation while innovating. Decentralising
control to those enacting the routines is one strategy which might enhance routine flexibility.
The role of senior management then, would kstd@erthe emergent routine dynamics towards
project goalsather thanprescribeits execution at the outset. The variability within the DDP
and NPI processes also calls into questioncilmeent conceptualisation of tteo st ensi v e
performati ved d dtaraturg(Rentlamd &Feldman, 20050 Rentlane, st al.,

2012)

Such a conceptualisation is possible only because routines have besampdealised
(Obstfeld, 2012)Only by removing the experience of time from routimection can routines
to bedivided along relatively fixed and mostly variable components known as ostensive and
performative respectively. In practice, this division is largely illusionary. Routines dynamics
are impossible to understand without accounting for the role of duratibpuapose while it
is being enacted. This observation opens up new and exciting opportunities for theorising
routines from a holistic rather than the current dualisécsjpective, using the Ingoldian

becoming perspectivdeveloped here.

Cross functionatoherence has been identified aseg ingredienfor successful product
innovation (Marion, et al., 2012; Marion, et al., 2014)he process of crogsnctional
coherencehad important implications within the two irwation projects. We see that
organisational structure rather than being imposed was in fact emerging from the various
organising processes. These processeomgtregulated the internal innovation dynamiic
evident during price negotiations within botle gorojects, but also resulted in restructuring the

straegic management team at Peak.

Cross functional coherence, therefore, results from a sedimentation of organising and

innovating processes rather than a joining together of structured parts touternisétwhole
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(Van de Ven, 1986)This means that research should shift focus from the structure of
innovation teams to process which result in these observed struéturee research could
investigate the organising processieployed t@rede and sustain effective cross functional
collaborative structuredviarion, et al., 2014)

In sum, we have seen hamnovating is carried out within a continually unfolding field of
relationshiaplsl endhitchhe IDByvneanti cs of rel ational
aligned (2005 6popeedsual 6 notion where fAan ent
movement is not just movement, but where entity and moveme f or m(Bakkem & i t y O
Hernes, 2006, p. 1604pPut differently,what an innovation is inseparable frohow it is
realised and how it is realised is always intertwined with the practical activity in which the
innovatas are currently engagéhgold, 2000, p. 260Both, the Alpha Panda 2 and the Theta
Corona projects emerged from a series of relational dynamics involving regulatory, procedural
and crosdunctional processes, all@hi ch found new affinities w
histori caTrillingl1e7&e.nM84% 0l n t hi s s earegheireldtion® ov at i ¢
(Ingold, 2011, p. 70 mymphasis) Relations, here, refer not to connection betweer pre
determined entities but to a meshwork constituted by the totality of innovating and organising

processes.

7.34 Tensegrity as a way of becoming

Prior research on innovation has identifieth e n e e d f(Doughedty, 2008epg419) t y 6
to sustain innovating. The tensegrity model of organising while innovating demonstrates how
tensional integrity is maintained to sustain innovating. It does so by aonsly configuring
the dynamic process complexes in a countervailing manner to maintain organisational stability.
The tensegrity model al ¢1897)h bt § o B r-otivmudcat udni e B
referring to tke limited structurew h i @rovidés the overarching framework without which
there are too many degrees of freeddm 16) required while innovating. In doing so, it
responds t o c abryaszing to incorpoeie sustginiech pradugt indovation in

complex organizatiorigDougherty, 2001, p. 628)

By demonstrating how innovations are managed in real time, the tensegrity model shows
how managers, bipcusing on pocess rather than contenésfablish and modify the direction

and the boundaries within which improvised, €elf gani zed s ol (Doughemys c an
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& Dunne, 2011, p. 1218Theysteer the emergent dynamiobsere outcomes, ancbnfigure

the dynamic process complexbg altering the constraintsThis might result in certain
impediments which could cause future breakdowie unintentiondy but repeatedly shifted
Managers in a bid to restore tensegrity inghertterm, might resort tassymptomatic fixes of
problems rather thamorking out comprehensiveolutions. Breakdowns within both the
projects reported here resulted from short term fixes which resttabdity in the short run

but increased the likelihaloof breakdowns in the longer run.

The tensegrity model also offers a dynamic perspectiverganizational persistendsy
identifying the generativgrocessesand configuringprinciple which sustains innovating.
Organisation process theories, till dadtayve devoted very little attention $elfreinforcing
mechanismsvhich driveorganizational dynamicg he tensegrity model addresshis gap by
moving beyond welknown concepttike structural inertia, imprintingndinstitutionalization
by demonstratig the fAlogic of the very process producing orgeational persistence
(Schreybgg & Sydow, 2011, p. 32@¢spite movement, flux and dynamid® conclule, the
tensegrity model of fers a nich adcdn@les mmeovternente 6 p r
duration, creativity and purpose into a unified framework to explain the dynafigganising

while innovating.

7.3.5 Summary

In this section, | have analysed the theoretical and practical implications of the three process
conplexes which constitute the tensegrity model of organising while innovating. The
tensegrityprinciple ensures thgirocess complexes by corresponding with one anattans
a dynamic equilibriumSustainingstability while innovating involves effortfulcreative and
continuous organising. The theory thpsovides an alternative perspective torrent
innovation process theories which are rooted in a substantialist ontology and a process
epistemology. It does so liyverting the ontological priorities beegn stability and change.
Organising and innovating here are emergent properties of processes which embody

movement, duration, creativity and purpose.
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7.4 Conclusion

This chapter began with a puzzle. If innovation entails persistent change then lailitg st
being maintained while innovating? Tensegrity,panciple where dynamic stability is
maintained through the continuous configuration of tension and compression in a
countervailing mannernswers this puzzle. Crucially, tensegrity is also ubigsiio nature
and vital to the life process) Ivapplied the tensegritgrinciple analogicallyto demonstrate
how the dynamics of preferential equivocality, temporal scaffolding and relational coherence
correspond tocreate stability which sustains organigg while innovating. Within this
tensegrity model, it is the pressresulting from knottegprocess complexes rather than
plasticity of institutional structureshat sustairs stability. Stability was disruptedwhen
correspondence betwedme threeproess complexes wasevered leading to breakdowns.
Organising then had to restocorrespondence between the process complexesinstate
stability.

Finally, 1 havereflected on the findings from thensegrity model of organising while
innovatingwith managementheory and practic&some of the observations are consistent with
the extant literature on innovatidn for instance, the equivocal nature of thecess of
innovating the need to temporalise complexity, the need to maintain flexible organising
routines or the need to foster cross functional collaboration. Specifically, | theorise that the
dynamics of organising while innovating are better understood as a meshwork of interwoven
processes which embody movement, duration, creativity and purposse @ignamics are
regulated by the tensegrityinciple Taken together, the tensegrity model of organising while
innovating combines a process ontology with a process epistemologgdioe a O pr oces s

theory on how to organise while innovating.
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8 Concl usion

For the seeker the journey will never end
Though he may delude himself at every bend

Ghulam Rabbani Tab&n

8.0 Introduction

Thisf our ney began with a simple question: MfAHo
the importance of innovations forganisational survival and societal prosperity, answering
this question is of paramount importance. The quest for an answer began with a review of the
innovation literature. Within this vast, impressive and still growing body of scholarship, | had
hoped togather clues which would aid my search. The review revealed two divergent
theoretical paths, one where innovations were regarded as outputs and the other where
innovation was considered a process. Of these, because of its explicit concern with the
dynamies of organising and innovating, | took the more promising and less travelled
6i nnovation as process6 path. However, my jo
theoretical puzzles which pitted persistence against change, synchrony agaimsingiac
necessity against chance and structural determinism against agentic free will. These puzzles
had until now obstructed the conceptual and

processoO (@aeud, stale2093i v e

By addressing these puzzles, this thesis e:
four specific ways. First, by identifying the theoretical puzzles and tracing their origins to their
substantialist underpinnings, | have added clarity wbarhaid the theoretical development of
the process of innovating Second, |l 6ve introduced and in
perspective which reformulates organising a
perspective offers the conceptual deptke qui red t o further the o&pr

ot her areas of management research and schol

8The original coupl et was titled ©6Seasthanic Branslated byh me an
Kushwanth Singh and Kamna Prasad.
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atheory of methodsympathetic to process orgpistemology, which integrates the practical
task of gatheringand analysing empirical data. This methodology offers guidance to future
researchers interested in extending the processual paradigm within other streams of
management research. Finally, thensegrity model of organising while innovatprgvides

the fird clear prototypical process for the management of innovatioother words, we now

have an answer to the original question, AHO

The remainder of this chapter is organised as follows. First, | begin by summarising the
contributions of this thesis towards organisation theory in general and innovation theory in
particular. Here, | outline the contribution of my thesis and spell out the key implications of
my findings for practitioners entrusted with the challenge of @xeginnovations within their
organisational contexts. The next section highlights the limitations of this study by offering
some suggestions and directions for future research. Finally, |1 conclude with a brief summary

of key insights which emerged fromighstudy on organising while innovating.

8.1 Contributions towards Theory and Practice

The advent of the process movement within management reseacthedtheoriststo
wonderabout theform fknowledge eventually take if organizational scholars wete &b
create valid scientific theories of dynamic processes in human organi2atiptmige, 1990,
p. 409)However, till dateht e ndvatianas procesé perspective remaingnder developed
(Crossan & Apaydin, 2010, p. 1167; Garud, et al., 203 central contribution of this thesis
has been totsr engt hen the O6éinnovation as process®o
methodologically, empirically and practicallyby@elt opi ng an alternative
on organising while innovating. Th&ensegrity model of organising while innovating
responds to long standing calls from previous scholars who have asked researchers to identify
and specify the processes and naiims which guide organising while innovat{@upta, et
al., 2007; Dougherty & Dunne, 2011; Garud, et al., 20ithe sections which follow, | shall

specify and expand on various facets of the centratibatibn of this thesis.
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8.11 Conceptual Contributions

In this thesis | make a contribution towards the conceptual development of process research
by extending the 6&éor gan(Chlaal997,00hia,|199% €soukasni&n g 6 ¢
Chia, 2002; Chia & MacKay, 2007; Hernes, 2014; Hernes, 20B)h management research.
I do so by deconstructing var i avhbich previousr e nt (
theorists, notalyl Pettigrew(2012; 1990)Burgelman(2011; 1996; 1991and Van de Ven and
Poole(1990; 2010; 200) to name a fewhave used to formulate organisational dynamics. The
deconstruction reveals the fundamental tensions inherent within these various perspectives. |
have also traced the origins of thmisnegst ensi o
This exercisehi ghl i ghts the stark contrast bet wee
substantiali st ont ol ogy but process epistem

from a process ontepistemology.

While the process epistemologynow widely recognised within management research, its
success in explicating organisational dynamics has been much more muted. Process ontology
in contrast, despite its potential, continues to remain underdeveloped within management
research. As recenths 2013, according tdernes, Simpson and Soderluf@®13) prdcess
approaches continue to @ lsByweavingtogethayyauosst ent
insights froml ngol dds oeuvr e, in this thesis | ha
perspective which allows us to rebuild our process theories from a procespmtémology.
This reconceptualization, where processes are seen as unfolding along lines embodying
movement , durati on, creativity and purpose,
research within man a gastrd@alstontoldggiiesoukas & Dogleyf r om a
2011, p. 732)it equips theorists to ket formulate organisational dynamics by preserving the
inherent complexity within the phenomena. By doing so, it extendsotpanisational

becomingperspective within management research.

To conclude, conceptually, this thesis offers two significantrdmrtions. One, it offers a
comprehensi ve critique of t he O6substanti al]
especially those related to innovation. Two
perspective which reformulates process a%lditig along linesthat embody movement,
duration, creativity and purpose. Additionally, the concepts of correspondence and meshwork
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which are introduced here provide us with the conceptual suppleness required to formulate the

dynamics of organising andrinvating from a becoming perspective.

8.1.2Theoretical Contributions

The fundamental theoretical contribution of this thesis iF #resegrity model of organising
while innovating I am not aware of past studies whi
becomingd by juxtaposing organising and i nnc¢c
doing so, in this thesis | have delineated and developed three dynamic process complexes which
| 6ve called the dynamics of tempertlecafleldiiganal e qu
the dynamics of relational coherence. Each of these process com@ea@sstituted by
heterogeneous procesgshat entwine to shape the dynamics of organising while innovating.
Additionally, the t enstoduced offgrs amexplanation fieoonm whi ct

organisational stability imaintained despite various dynamics.

By identifying and developing three dynamic process complexes and their regulating
principle this model answers previous calls from scholarstopgyrop t h e 06 fAhgac kK b o x ¢
et al., 2008; Burgelman, 1996; Pentland & Feldman, 2005; Crossan & Apaydin vititQ)
until now had concealed organisational dynamics while innovating. Further, thed aisd
contributes towards curreficonstitutive approacheés(Garud, et al., 2014, p. 1178khich
attempt to integrate the role of actors and contexts in the emergence of innovations.
Specifically, the dynamics of prefntial equivocality, temporadcaffolding and relational
coherence refine and extend then ar r at i v e (Baotad & Saredc 2009y Gadud &

Giuliani, 2013; Garud, et al., 2018y adding further claritya therelational, tenporal and

performative efforts of innovators as they organise while innovating.

In sum, this thesis extends innovation and organisational theory in three specsfi€insy
it breaks with a past tradition in organisational theaowgl innovation research which tertd
theorise organisational and innovation dynamics separately rather than explore the possibilities
opened up by theiinterplay Second, it has identified and developed three heterogeneous
process complexes which wheakén together constitute the dynamics of organising while
innovating. Third, it has identified and demonstrated how the tenspgntypleregulates and

configures these process complexes in order to maintain organisational stability. Overall, the

287



tensegi ty model of fers t he f(Guptatetab R00dotgoidey pi c al

organising while innovating

8.1.3 Methodological Contributions

This thesis also offers a methodological contribution towards the geaoti process
research. Three points are salient within this methodology. First, it investigates processes
holistically by doi ng (Gumpa ¢t alw2007)5ecand, & vaa bes o f
counted amongst the fesmgrical studies in management reseatiththas embraced@p o s t
processual 60 pr(Ghaté& MaKay 200-tp mwestigate eorganising and
innovating processes. Third, by developing process thitbatiembody ways obecoming
rather than categories of concepts, it offers guidance to reformulate organisational dynamics in
a manner which resonates with practice. The remainder of this section €rpahédse three

points.

In this methodologal approach | 6 v e &ehpaodustwlevdloprhent process from
initiation to product delivery in order to follow innovation becoming. In doing so, | have not
restricted thestudyof the phenomena to any particular level of anal{Gispta, et al., 2007)

In my opinion, levels of analysis tend to be unnecessarily restrictive while theorising the
dynamics of organising and innovating. Additionally, | have also done away with the intra
inter distinction which organisation theorists like Burgelnit#®91)and Van de Veifcf. Van

de Ven & Sun, 2011)nake when they theorise about processes. The inherently dynamic
formulation of the process worldview means that we no longer have to think in terms of the
spill over impact of variableacross multiple levels. The approach adopted here allows us to
develop theories which are simultaneously dynamic, contextual and resonant with the

practitionero6s experience.

This methodologal approaclta | s o embr aces t he Opopsatticepr oces
research advocated by Chia and MacKag@07) Van d(@992\destmétisn which
separates processes as O0Oa category of concep
or organizationsd®é6 from processes as O0a sequ.
over (p. Lede o longer tenable from a process eapistemology. This means that
researchers must study adiiws of practitioners to then infer the processes which they are

attempting to enable or stabilise. Put differently, activities can be observed but processes must
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be inferredBy inferring processes from practitioner activities, irrespective of whethgatiee
micro or macrgSeidl & Whittington, 2014; Jarzabkowski, et al., 2012; Autio, et al., 2014)
this methodolomgal approachconnectsiiaction (praxis) with the manageriahca academic

t heor i es (Clogsana& dpaydin,010, p. 117%¥Mereby addressing the current praxis

practice gap in innovation research.

Yet another distinctive contribution of this methodabtad approachs that it concentrates
on understandingvays of becoming by eschewing teeidy of practicdor the study with
practice (Ingold, 2013b) Practice here of course, refers tehat practitioners know about
innovation.The former approach, evident in much of current fiwadcheoriegJarzabkowski,
et al., 2012; Feldman & Orlikowski, 20113llows theorists to isolate, classify and develop
various typologies of activities within the practice. This no doubt allows us todearrithe
practice by generating lots of insights, yet we learn notlfioagn practice.To study with
practice, by contrast, entails participant observation where the researcher joins the practice of
innovating as it unfolds. In stark contrast to classificatory kedge, such an approach allows
processual knowledge to grow from the inside of being as innovating uliodasd, 2013b,

p. 8)

Overall, the methodolocal approachd evel oped and depl oy-ed her
processudl practice perspective, concentrates on
phenomena under investigation as it unfolds, irrespective of the levels of analysis. By doing
so, itavoidsd) mi -t 8 o | at iwlerebys fodal emgirical instance isargreted wholly in
terms of what is evidently present, cut off fromthe laggre nomena t hat make
(Seidl & Whittington, 2014, p. 2)evident in so many process and practice theories. These
methodological guidaes might be useful to future researchers interested in theorising from

the process ontepistemology.

8.14 Empirical Contributions

This study also makes two important empirical contribution towards process and innovation
research. First, it is amortge few empirical studies which has investigated organising and
innovating from a process onépistemology. Second, although past research has theorised the
process of innovatingsing historical data, case studies and interviews spread over time, there

is a dearth of real time field studies on fhecess of innovatinfGupta, et al., 2007; Crossan
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& Apaydin, 2010; Keupp, et al., 2012; Garud, et al., 20T&e empirical material presented
here addesses this gap by gathering real time data on innovating and organising. | elaborate

on why these aspects are significant.

Prior research on innovation has suggested a need for empirical studies to embrace a
aynamic approadi(Crossan & Apaydin, 2010, p. 117A¥hile studying innovation. Empirical
studies, therefore needreflectthecomplexityof thephenomena that complemehé process
onto-epistemological perspective. The empirical material presented here acthevdsy
gat her i ng a cohnediity rearsigeipattgrns 0f communication, feedback, non
linearity, emergence, ineffabilitg n d b e c(bsoukas § ®ooley, 2011, p. 73bf the

organisational phenomena, allwhich are aspects of the process espistemology.

To date, the number of real time studies on innovation remain few and far between. Since
real time studies eliminate hindsight bfgan Oorschot, et al., 2013; Holm & Araujo, 2011)
it is possibleto better account for the temporal complexitieghabvating This study makes
an empirical contribution by adding to the rare category studies which have investigated the
process of innovatindevoid of any retrospége bias.Hoholm and Araujq2011)offer three

reasons why real time etbgraphic field studies, such as this one, are significant:

fiFirst, real time ethnography can give us a heightened sense of the uncertaintiegecoietrand

choices faced by situated actors, and to see agential moments as the capacity to contextualize
interpretations of the past and future projects (Emirbayer & Mische, 1998). Secondlymeeal
ethnography can shed light on how contexts of adi@ninterpreted and constructed by situated
actors as much as the choices they face. Thirdly;tireal ethnographies can give us a better
analytical grip on controversies, tensions and fissures provoked by the existence of alternative
choice paths, and ¢hpolitical processes involved in selecting and discarding options. Taken
together, these points suggest a need for reinforcing the notion of innovation processes as messy,

uncertain and prone to multiple and often conflicting influea¢ps938)

To conclude, there exists relatively little systematic empirical (as opposed to theoretical)
evidence to substantiate process egfistemological management research. This thesis offers
an empirical contribution by diing the content and methods of innovation research to
understand the manifold complexities of f@cess of innovatingsing the process onto
epistemology. By doing so it attempts to improve our understanding of contextualised and

temporalized dynamiasf theprocess of innovatinfAutio, et al., 2014)
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8.15 Practical Contributions

Being a process theory, this study also makes a practical contribution by responding to calls
asking scholars tareae know howknowledge, pried by theorists and practitioners alike
(Langley, et al., 2013)The findings from my research offers practitioners the practical
wherewithal to navigate the innovation journeyadlimportant practical implications of the

findings are elaborated in this section.

First, the tensegrity model acknowledges that innovation projects tend to be complex and
recognises that we cannot predict in advance when a particular dynamic will be destabilised.
However, it still allows practitionerso prepare for such eventualities bypandng their
repertoire of conceptual modelatguide how they might organise while innovatifirgdoing
so, the model povides insight into what intervention strategies might work to sustain
innovating. This in ten strengthens action and reflection stratefjem de Ven & Sun, 2011)

which practitioners use while innovating.

Second since all models present a simplifieersionof reality, practitioners can only use
the tensegrity modedffectively when they combine the tool wiitheir personal knowledge,
developed from a historically informed, relationally constituted, bodily felt and situationally
based reading of the situation they are immersedTisoukas & Dooley, 2011, p. 731)he
model only provides evidence for the entwined nature of three specific dynamics and how they
shape one another. It allows practitioners to narrow down the possibilities from which the
future course of action must beasen. However, it cannot identifyspecify coursef action
or theeffectiveness of any specific couss@ction. The personal knowledge of the practitioner

plays a vital role in such situations.

Innovating then, to paraphrase Ing#@13c) metapmwss i onebds boat out
of a world in becoming, with no knowing what will transgire Or gani si ng and i
practice,flow side by side along with the things we cannot possibly know in advance of the
innovation journey. Th hristensen, 1%®Therafodesto gamaphrased i | e n
Jameg1890) Ais | ess what he shall now choose to
b e ¢ o (m&28) Here,organising is to innovatingssilence is to speech. "It is like the silence
that is the necessary background to speech but which also withdraws when speech expresses
itself and yet is always presead a supportive absend€ooper, 2005, p. 1692practitioners
must t hen c¢on s ttlmaugha worldfthateslitself irhnetion, contmually Gioming
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