HART FOUGHT MATERIALITY IN COMPUTER
GAMES DEVELOPMENT - ON THE DYNAMICS OF
ENTANGLEMENT AND DISENTANGLEMENT

INTRODUCTION

As Information Systems development (ISD) is subject to conditions of ever greater change
and uncertainty, there has been a growing dissatisfaction amongst researchers with conven-
tional theories that assume stable entities and relational boundaries within that process
(Girard and Stark 2003; Kellogg et al. 2006). To address the dynamic and emergent aspects
of ISD, writers have critiqued existing theories predicated on stability, and have offered new
conceptualizations more attuned to emergence and change. For example, studies of ISD in
highly pressurised settings have suggested that the knowledge boundaries between different
specialist groups are more ‘fuzzy’ and dynamic than previously asserted, and that the forms
of collaboration involved are less dependent on the exchange of stable objects and representa-
tions across boundaries than on dynamic and unpredictable interactions which ‘transcend’
such boundaries (Majchrzak, More, & Faraj, 2011). In another study of knowledge integra-
tion, Majchrzak et al. (2011) found that members of cross-functional teams integrated their
diverse forms of expertise by ‘cocreating a scaffold’ (p. 9) , i.e. an evolving ‘visual or verbal
representation that encompasses many fragmentary contributions. As opposed to the concrete
and stable boundary objects highlighted in previous studies, the scaffold ‘kept changing and

was never interpreted in the same way by team members’ (p. 14).

These studies bring to the fore, but do not resolve, the question of how we theorize fluidity

and emergence in ISD. The emergent phenomena they describe are important but their emer-
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gence is itself dependent on the way organizations achieve some stability of entities. Thus,
the knowledge-intensive work in projects is fast-moving and uncertain (Kanawattanachai &
Y00, 2007), but still depends on ways of defining and dividing tasks. Even though the bound-
aries between groups may become ‘fuzzier’, they retain a value for coordination and integra-
tion that must be accounted for and managed (Black, Carlile, & Nelson, 2004; Girard &
Stark, 2003).

These observations suggest that our growing attention towards theories of change and emer-
gence in ISD should be tempered by an equal need to develop theories that address change
and stability as interdependent rather than discrete phenomena. One perspective which has
the potential to do so is work based on the emerging notion of sociomateriality which is cur-
rently informing debates in diverse fields of study. This perspective offers important insights
into reconciling observations of emergence, immanence, and flux with the conventional ori-
entation of organisations and 1SD towards closure and the achievement of stability (Barad,
2003; Barad, 2007; Brown & Duguid, 2001; Knorr Cetina, 2004; Thrift & Dewsbury, 2000;
Tsoukas & Chia, 2002; Tsoukas & Langley, 2010).

A key concept in the sociomateriality perspective is that of ‘entanglement’. This term seeks
to convey the meshes of relations, or ‘intra-actions’, between many indeterminate entities in
flux that gives shape and substance, albeit temporary and local, to them (Barad, 2003; Barad,
2007). In this paper, we argue that this concept can contribute to our ability to theorize
change and stability as related and not opposing concepts. Entanglement is particularly rele-
vant in this respect because it affords new theoretical insights not only into the way in which
phenomena become locally stabilized and determinate, but also into how they can ‘intra-act’
with, move across, and materialize differently in other contexts (Barad, 2003; Orlikowski &

Scott, 2008).
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We aim to develop this theory contribution in two ways. First, we address the question of
how entanglement relates to the movement of phenomena across contexts. This area is cur-
rently underexplored theoretically, so as a means of deepening our understanding we draw on
cognate work in the field of social studies of science to address the implications of what can
be termed (dis)entanglement. In addressing the spread of phenomena such as scientific
knowledge or economic calculations, studies in this field have had to address the question not
only of their localized emebeddness, but also of their movement. Such movement presumes
individual objects that can be materially and conceptually (dis)entangled from one context
and entangled anew in another without the need to sustain some broader social connection
(Slater, 2002). The focus on movement developed in this article can add to the current litera-
ture on sociomateriality as it elaborates, rather than focusing on the relationship between the
social and the material (Jones, 2011), on how the movement of phenomena between contexts
better helps to reveal the entanglements of sociomaterial practices within contexts (cf. Sand-
berg and Tsoukas 2011).

Second, in order to advance our theorizing strategy, we draw on the analysis of an empirical
study of computer games development. The theoretical motivation for such a study derives
from our concern to understand the role of entanglement in the movement of phenomena
across contexts. As yet, there are few accounts which address the entanglements found in
empirical settings — that is, the way in which specific indeterminate entities gain shape and
substance within a particular context. Even less attention has been paid to the movement
around such entanglements and how this is accomplished in practice.

The research setting of computer games development is of particular relevance here because
it is an arena in which both change and stability are highly visible. In particular, the design
dynamics in computer game development encompass the multiple forms of expertise in-

volved in developing a cultural product, as well as the challenge of representing and integrat-
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ing knowledge on the intangible aspects of design (cp. Orlikowski, 2007). Development in
such settings thus involves a movement from initial amorphous ideas through to the produc-
tion of the game as a digital artefact.

As we will explore in our empirical account, games development is thus played out through
the stabilization, cross-context movement and re-location of multiple objects. Key moments
in that process, as presented below, have to do with the importance of achieving ‘closure’
around particular objects, which enables them to move and be relocated (in a different mate-
rialization) across contexts (Austin & Darso, 2009; Bijker & Pinch, 1987; Ewenstein &
Whyte, 2009; Kline & Pinch, 1996). As we discuss in more detail below, it is the stability
obtained through ‘closure’ — albeit temporary and local — that enables the movement of such
objects by supporting (dis)entanglement from one context and new entanglements in another.
Motivated by these challenges, this article aims to address the following research questions.
First, how do entanglements of sociomaterial practice evolve as objects move across contexts
during the development process for a computer game? Second, what are the theoretical impli-
cations for our observations of such movements for our wider understanding of entanglement

and the development of the sociomateriality perspective?

CONCEPTUALIZING ENTANGLEMENTS

The notion of sociomateriality, as proposed by authors such as Barad (2007) and Orlikowski
et al. (Orlikowski & Scott, 2008; Orlikowski, 2010), asserts the inseparability of the social
and the material by denying them the stance of independent or even interdependent entities
with distinct and inherent characteristics. It suggests that things, technologies, people, and or-
ganizations have no inherently determinate meanings, boundaries, or properties (Barad,
2007). They are not, in other words, a priori self-contained entities that influence each other

through impacts or interaction (Orlikowski & Scott, 2008; Scott & Orlikowski, 2009;
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Suchman, 2007). This perspective has important implications for the field of Information
Systems. Technology is viewed as an intrinsic part of everyday organizational practices, and
as such as being constitutively entangled with and in organizations, distinguishable for ana-
Iytical purposes only (Woolgar, 2002).

The sociomaterially entangled perspective is based on a relational ontology (Slife, 2004), in
which we are in the world (Heidegger & Stambaugh, 1996) rather than being subjects enter-
ing into relation with objects separate from us (e.g. employees using a technology). Instead,
things, people, and practices come into being only through their relationality with others. To
illustrate this point, Sandberg and Tsoukas (2011) draw on the example of the hammer that
becomes a hammer only within the specific network of sociomaterial practices of, for in-
stance, a car repairer. An important ontological implication of these considerations is that
phenomena, rather than things, are constitutive of reality. More specifically, reality is made
of “things-in-phenomena” and not “things-behind-phenomena” (Barad, 2007: 140). In such a
view, phenomena are defined as “differential patterns of mattering”, which means that
through ongoing intra-actions and developing entanglements, “phenomena come to matter”
(Barad, 2007: 140), gain specificity, materiality and thus the capacity to “hold together” and
to resist (Callon & Muniesa, 2005).

Sociomaterial entanglement (Orlikowski, 2007) implies that we move from an idea of inter-
actions of separate entities “with inherent boundaries and properties” to one where there is an
“ontological indeterminacy”, that is, an inseparability of agentially intra-acting ‘objects’ and
‘agencies’ (Barad, 2003). While the notion of interaction presumes pre-formed substances of
entities that enter into relations, intra-actions per-form relations such that “the boundaries and
properties of the ‘components’ of phenomena become determinate” (Barad, 2003). Objects
(such as a hammer) emerge from the intra-actions and do not precede or cause them. The

meshes of “intra-actions” between many indeterminate entities in flux give shape and sub-
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stance to them (even as we shall see only temporarily and locally), and perform relations that
provide distinctions, and as such orientation (Sandberg & Tsoukas, 2011).

This shift from a notion of socio-materially intertwined, interacting, but discrete entities to
one of sociomaterial entanglements understood as ‘intra-actions’ of non-determined, fluid
phenomena, has important theoretical implications. For one, it withholds primacy from hu-
man or material agency in the explanation of organizational developments. Rather, agencies
are viewed as hybrid, contributing equally in the form of indistinguishable, fluid meshes. In
this respect, they shape one another, forming not only distinctions, properties and relations,
but also exchanging properties and building further sociomaterial associations (Latour, 2005).
While the notion of entanglement resonates with other concepts such as “entwinement”
(Sandberg and Tsoukas 2011) and that of the “mangle” (Pickering, 1995), it is clearly dis-
tinct from these and similar approaches in its treatment of material-human agency. Thus,
Leonardi’s notion of ‘imbrication’ (2011), for example, accepts material as well as human
agency, but draws a distinction between them : “people have agency and technologies have
agency, but ultimately, people decide how they will respond to a technology” (Leonardi,
2011). From a perspective of sociomaterial entanglements and intra-actions, however, no
primacy is given to either human or material agency in the explanation of organizational de-
velopments. Rather, agencies are hybrid, contributing equally in the form of indistinguisha-
ble, fluid meshes. Agencies, instead, gain specificity and directionality only through their de-
veloping relationality, their performed relations. Barad (2007: 140-141) comments with re-
gard to this, that it is “this ongoing flow of agency through which (...) causal structures are
stabilized and destabilized. (...) Relations of exteriority, connectivity, and exclusion are re-
configured. (..) Agency is not an attribute but the ongoing reconfiguring of the world.” Agen-

cy, boundaries, properties, and meanings become differentiated “through the intra-activity of


IKONNP
Highlight
stance to them (even as we shall see only temporarily and locally), and perform relations that
provide distinctions, and as such orientation

IKONNP
Highlight
agencies
are viewed as hybrid, contributing equally in the form of indistinguishable, fluid meshes

IKONNP
Highlight
they shape one another, forming not only distinctions, properties and relations,
but also exchanging properties and building further sociomaterial associations

IKONNP
Highlight
Agencies, instead, gain specificity and directionality only through their developing
relationality, their performed relations

IKONNP
Highlight
Agency is not an attribute but the ongoing reconfiguring of the world.

np220
Sticky Note
Unmarked set by np220

np220
Sticky Note
Unmarked set by np220

np220
Sticky Note
Unmarked set by np220

np220
Sticky Note
Unmarked set by np220

np220
Sticky Note
Unmarked set by np220


mattering. (..) Differentiating is not about othering or separating but on the contrary about

making connections” (p. 392).

The Dynamics of Entanglements in Trans-local Intra-actions

i) Entanglements and Closure

Stabilization is a core concern of organizations as it allows for reducing ambiguity and
equivocality, directing agency, and thus making organizational action possible (Tsoukas &
Chia, 2002; Weick, Sutcliffe, & Obstfeld, 2005). In fact, “organization is the attempt to order
the intrinsic flux of (...) action, to channel it towards certain ends by generalizing and institu-
tionalizing particular (...) representations” (Tsoukas & Chia, 2002) p.567). Achieving closure
has also been a central issue in science and technology studies and design studies, in particu-
lar in relation to the stabilisation of technological artefacts (Akrich, 1992; Austin & Darso,
2009; Bijker & Pinch, 1987; Ewenstein & Whyte, 2009; Kline & Pinch, 1996). In these con-
texts, closure is understood as the situation in which the details of a technological artefact no
longer need to be specified because they have become taken for granted as “essential ‘ingre-
dients’” for it (Bijker & Pinch, 1987).

In science and technology studies, a prime mechanism that helps bring about ‘closure’ is re-
lated to ‘relevant social groups’ (Bijker et al. 1987; Kline et al. 1996; Wilson and Howcroft
2005). ‘Relevant social groups’ are defined as those groups that share a set of meanings in re-
lation to a specific artefact (Kline et al. 1996). ‘Relevant social groups’ are seen as crucial in
the definitions of functions and resolution of controversies as change and development take
place ahead of stabilisation being reached through ‘settlements’ in which the interests of a
large enough group of relevant users are reconciled. p.44). In other words, closure is a result

of the relationships between and within the various social groups and the object of concern.
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In this view, however, relationality remains subject-object oriented, inasmuch as it addresses
a given (albeit evolving) set of objects and subjects. In a sociomaterial perspective, changes
in the closure and openness of objects need to be identified rather in the changing relationali-
ty of sociomaterial practices that involve both human and non-human actors. It is thus
through recursive, relational dynamics of intra-action that material objects emerge. Their in-
creasing materiality contributes itself to setting boundaries and performing what Barad terms
“agential cuts” (Barad 2007) between sociomaterial practices. This ultimately leads to a stabi-
lization of the objects themselves. Our argument here, therefore, is thus that materiality needs
to be accounted for as a relational concept, not between given subjects and objects, but as
evolving entanglements that gain determinacy over time.

Entanglements, however, do not perform determinacy through a linear development from in-
determinate flows to closure and stability, on the contrary. Pickering (1995), for example,
showed that because of the “tentative fixing of goals” and the stabilization of objects, pro-
cesses of resistance and accommodation emerge and bring about “temporally emergent con-
tingencies”, “unpredictable transformations”, and “emergently intertwined delineation[s] of
machine captures” (p. 209). From such insights, authors have questioned the idea that objects
can ever become fully stabilised (Kline & Pinch, 1996; Laet & Mol, 2000; Law & Mol, 1995;
Mol & Law, 1994). Rather, closure can only be achieved temporarily and locally and move-
ments of interrelating always bring about also reconfigurings and reopenings of the world.
Such openings have been discussed, for example, under the term “interpretative flexibility”
(Bijker & Pinch, 1987; Collins, 1981; Orlikowski, 1992; Pinch, 2008). Thus, even if entan-
glements can be stabilized, more stable materializations developed, and boundaries around
phenomena and specific objects, subjects and activities delineated, “materialization needs to
be understood in terms of the dynamics of intra-activity” (Barad, 2007: 208). Matter is at the

same time “a stabilizing and destabilizing process of iterative inter-activity”, it is “not a thing,
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but a doing” (p.210) and is reconfigured through each intra-action (p. ix), such that “bounda-
ries do not sit still” (p.171). As Barad argues, it is the “iterative enfolding of specific materi-
alizing phenomena into practices of materialization [which] matters to the specifics of the
materialization it produces” (Barad, 2007, p. 180).

Seen in this way, the dynamics of continuous stabilizing and destabilizing developments can
be observed when locally stabilized phenomena and their ‘components’ ‘intra-act’ with and
move across contexts to find themselves materializing differently. In fact, a major methodo-
logical challenge, when studying entanglements, is that they are only poorly visible and diffi-
cult to analyse as they are partly indeterminate and always in continuous development. Whilst
Barad (2007: 158) suggested that breakdowns, “when things stop working”, are occasions for
entanglements to surface, we propose that another way to study the developments of entan-
glements is to focus on the occasions when specific entanglements become, what we call,
disentangled in order for new entanglements to take place. With disentanglement, we do not
mean that a phenomena becomes discontinuous or cut into separate, independent parts (Bar-
ad, 2007: 348). Rather, disentanglements arise when locally determined phenomena move,
for example, from one organizational context to another, such as to a different organizational
unit (e.g. team or set of experts), or to another formally defined phase in a process. Through
the intra-acting with other locally stabilized phenomena (which may move across contexts to
find themselves differently materializing) subsequent iterations of particular practices result
in the production of new phenomena. Callon specifies that in this trans-local movement, not
only more entanglements are produced, but also attachments (e.g. in markets between goods
and consumers), and whilst the first accounts for the shifting of boundaries, the second does
for their stabilization (Barry & Slater, 2002a). In this way, taken together, entanglement and
disentanglement can “describe the dynamics involved in reconfiguring entities and networks

of entities” in a more precise and more dynamic way (Barry & Slater, 2002a).
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i) Entanglement and trans-local movements

Trans-local movements and their incurring entanglements and disentanglements in local dis-
placements have been studied primarilly with regards to how a particular management ap-
proach, innovation, object or practice is translated from one organizational context, industry,
or geographical location to another (Birkinshaw, Hamel, & Mol, 2008; Czarniawska &
Sevon, 2005; Gherardi & Nicolini, 2000; Scarbrough & Swan, 2001).

In social studies of science and technology, for example, the idea of “immutable mobiles”
suggested that an entity can be geographically mobile, but materially stable, that is its ele-
ments and the relationships between them are not changed (Latour, 1987). This idea has been
partially contested and/or refined and more elaborate views on what changes and what re-
mains stable have emerged since. Czarniawska et al. (2005) have shown, for example, occa-
sions of both isonymism, in which the name travelled with a relative stability whilst work
practices denoted by the name changed, and of isopraxism, in which the work practices re-
mained relatively stable, but were renamed differently. Of particular interest from a socio-
material perspective is the study by Mol and Law (1994), in which they examined how anae-
mia changed when transported from Europe to Africa. Anaemia did not resemble an “immu-
table mobile”, but behaved like a fluid that was capable of transforming “itself from one ar-
rangement into another without discontinuity” such that anaemia in Europe is not anaemia in
Africa. In other words, the entanglements of anaemia with specific laboratory equipments,
machines, clinical practices and medical skills, did not perform solid boundaries, but allowed

for “variation without boundaries” (Mol and Law, p.658).

A key concern of the sociomaterial position then has to be to develop a more precise and em-
pirical understanding of how entanglements develop and perform in the moves from a state of

indeterminacy to a determinate phenomenon with boundaries, specific agencies and objects.
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More specifically, in extending the sociomateriality agenda to information systems research
there are important issues raised regarding the showing of how the “apparatuses” of
“boundary-drawing practices” (Barad, 2007: 140) work, and to develop a relational account
of mattering, that is, to show how relations perform determinacy in terms of closure (and re-
openings) of technical objects.

Motivated by these concerns the key theoretical question which we focus on in our empirical
investigation is how the materiality of entities can be reconciled with a view of the world in
continuous flux and change. With the notion of intra-action being central there is an emphasis
in our investigation on observing the performed relations “through which the boundaries and
properties of the ‘components’ of phenomena become determinate” (Barad, 2003). In that
context we focus on ‘entanglement’ as a description of the often messy and difficult to de-
scribe meshes of “intra-actions” between many entities in the setting studied that are in vari-
ous degrees of flux and that give shape and substance to each other — even if only temporarily
and locally. We study the developments of entanglements and the ways they perform stabili-
zation (but also further openings) within the context of computer games development. This
empirical setting allows us to focus on the multiple objects that are developed, signed off,

changed and newly arranged during the game development process.

EMPIRICAL SETTING AND RESEARCH DESIGN

The research setting of computer games development was seen as of particular interest in re-
lation to this because of its orientation towards both stabilised entities but also emergence and
change. By tracing the stabilisation of entities in the form of key objects that are part of the
development process of computer games and the entanglements - but also disentanglements -

involved in the ‘closure’ of these objects, the analysis that will be presented shows how both
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change and stability can be accounted for through the notion of entanglement and the de-
tachments and attachments — or forming and removing of relations — involved.

To this end a broadly interpretive research approach (Orlikowski & Baroudi, 1991; Walsham,
1995) was taken that focused on the in-depth work practices of game developers in their con-

text.

Data collection and analysis

In order to accommodate the relational ontology of sociomateriality in which primacy is not
given to human agency and intentionality, but also as a way of acknowledging the limitations
of the reliance of interpretive research on interviews (Orlikowski & Baroudi, 1991), data col-
lection focused not only on interviews but also observations and the collection or studying in
situ of key objects that are part of the development process.

The empirical study of computer games development on which this analysis draws on was
conducted between September 2008 and January 2010. Data collection involved fifteen sepa-
rate visits to three games development companies in this period to investigate their computer
games development processes. Twenty five interviews were conducted along with 60 hours
of observations at three leading UK-based computer games design and development studios.
Most of the interviews were conducted in the formal settings of managerial offices however
others were conducted less formally, with informants in the games development workspace.
Interviews were selected to provide a cross-sectional view of the groups involved in the
games development process. Interviewees’ roles ranged across different levels of manage-
ment (Development managers, commissioners, heads of design and programming), different
functional groups (games engine, weapons and so on) and different levels of technical exper-
tise (team leaders and team members). During each visit attention was also given to collect-
ing and studying the key objects involved in the coordination of the development of the com-

puter games at the three studios.
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The observational material was recorded primarily in note form during the time at the studios,
usually contemporaneously (or very soon after a certain event or encounter of interest). Field
notes were supplemented by other materials including: sketches; print-outs of key documents
used in the development process; screen grabs of computer applications and displays; and
photographs taken at one of the studios.

The analysis of the empirical material assembled during the fieldwork for this study initially
focused on: a) identifying patterns of events and interactions among developers (e.g. signing
off, milestone review meetings); and b) associated key objects involved in these (e.g. con-
cept book, game design documents) across all three of the sites studied. This was followed by
more detailed analysis of the games development processes and the material entities in-
volved. In order to aid this analysis, interview transcripts and observation notes were import-
ed into nVivo — the computer-aided qualitative data analysis software. The software was used
primarily as a tool for organizing and structuring the data.

From the entities, roles, and processes thus identified a narrative account of how computer
games are developed and how objects are involved in this process was developed (Langley,
1999). As Langley points out, studying processes presents particular difficulties as it involves
“events” which are conceptual entities that are difficult to capture and present, multiple units
of analysis with ambiguous boundaries, varying “temporal embededness”, and an eclectic
drawing on phenomena (Langley, 1999). One way of dealing with these difficulties is
through the assembling of a narrative using a variety of data or searching for “similarities in
the patterns of event sequences across cases” (Langley, 1999). While such an overview is
necessarily an abstraction from the actual messiness and complexity of work practices ob-
served, it does help in this case to trace the transitioning of objects within the process as a
whole and their ‘closure’ and why that is important to the developers. At the same time, the

high level of commonality found across all three sites in the structuring of the work process,



the groups or individuals involved, and the objects in play, highlights the exploratory value of
this approach to presenting and analysing the empirical material assembled.

Within this overall account, analytical attention focused on particular moments of ‘closure’
and movement across contexts of objects and the associated entanglements and disentangle-
ments observed. In the research setting of computer games development this is very much as-
sociated with ‘signing off” procedures. We thus traced the stabilisation of entities in the form
of key objects that are part of the development process of computer games and the entangle-
ments - but also disentanglements - involved in the ‘closure’ of these objects, the analysis
presented shows how both change and stability can be accounted for through the notion of
entanglement and the detachments and attachments — or cutting and forming of relations — in-
volved. Findings are presented in relation to the stabilisation and cross-context movement of

entities and objects in the process of computer games development as a whole.

Empirical context

The studios in which the empirical study was carried out have been named (using pseudo-
nyms to preserve company confidentiality): GameDevCo, PetName and Dredd. GameDevCo
is a leading independent multi-platform games developer. Founded in 1990, the company de-
velops games under its own brands, as well as on behalf of external publishers and intellectu-
al property rights holders. PetName is highly successful company develops its own titles,
almost exclusively for the Xbox console. Founded in 1997, the company has developed a se-
ries of commercially successful and award- winning strategy, action role-playing, and simula-
tion games. Dredd is a multi-platform and multi-genre developer. Founded in 1992, the com-
pany produces games both under its own brand and for third-party clients, and has enjoyed

significant commercial success.



‘ENTANGLEMENT’ AND ‘DISENTANGLEMENT’ IN COM-

PUTER GAMES DEVELOPMENT

A big part of the computer game development process involves the conceptualisation, pro-
duction, and assembling together of digital “assets” that will make up the game. “Assets” that
are assembled include 3D models and digital artwork animation sequences, artificial intelli-
gence (Al) algorithms that control entities not controlled by the player, visual textures, spe-
cial effects, sounds, text and spoken dialogues, music and many more depending on genre
and sophistication of the game. These “assets” get passed between the developers for differ-
ent inputs as they are produced and move along what the developers referred to as the “asset
pipeline” through a number of format transformations that will make it possible for them to
be associated with the “game engine”. The game engine is the software that must translate the
elements that make up the game into the code that can be run by the different hardware com-
ponents of the platform. Good collaboration and coordination are vital because “assets” have
to be at the right place at the right time and in the right form, both in relation to each other,
and the “game engine” but also in relationship to the progression of the development process.
In the collaboration involved in both conceptualising and building a game, a number of key
objects play a central role.

The presentation of the empirical material that follows will focus primarily on the entangle-
ments and disentanglements involved in the transitioning between the conceptualisation and
specification of the game and two such objects involved in this: the “concept book™ and the
“game design document”. Attention if given to how the ‘closure’ and movement across con-
texts of objects takes place as the game developers seek to materialise the highly fluid and in-

determinate ‘idea’ for a game.
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Fluid Entanglements Materialising the Idea of the Game

In the beginning of the game development process, a short (few pages of A4) word-based
narrative description of the proposed game and its key features is written, usually by the lead
designer of a studio. It establishes a provisional set of relations between characters, characters
and locations, and the temporal unfolding of the game through a written narrative. This initial
materialisation is illustrated in Fig. 1, the first of four figures through which the evolution of

entanglements will be shown.
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Figure 1: The first materialisation of the game concept through what was usually referred to colloquially

by the developers as a “five-pager”

Entanglements in these illustrations do not only refer to the direct relations of the object with
the author and between the entities that make-up the object, but also much more difficult to
represent broader relations between the immediate context in which this document is being
composed and wider meshes of relations that the materialisation is part of. These are shown
in brackets around the outside of the development process in order to depict their indetermi-

nacy and the bracketing of relations that their naming and depicting inevitably entails. They



are related both among themselves and with the context of the conceptualisation of a comput-

er game through intricate and often overlapping meshes of relations.
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Figure 2: Growing entanglements as collaboration towards developing the “concept book” takes place

This initial written text gradually becomes entangled in more relations as others with differ-
ent forms of expertise comment on, and make contributions to, the text as work on producing
a “concept book” for the game gets underway (Fig. 2). The senior producer at Dredd , while
drawing a diagram of the early version of the document and how it becomes transformed into
a “concept book”, explained how this initial document would “boil the game down into five
pages” and how the “five-pager, then via [these people] becomes 60 to 300 pages; whatever
is required.” He pointed to concept artists who come up with visualisations of the game
world, the characters and entities that will inhabit it and so on, business development manag-
ers who comment on the proposed idea and possibly propose changes in terms of how it fits

with the way the studio wants to position itself in the marketplace both in the present but also



the future, and the “leads” of the art and programming teams who will comment on and pro-
pose contributions to the initial concept in terms of the inputs from their teams in the form of
art styles or technological features and development tools.

These complex entanglements and how they go beyond the immediate vicinity of the inter-
personal interactions between those working on the “concept book™ are captured well in the
following quote from the director of development at GameDevCo describing the inputs of
various specialists to the conceptualisation of the game and the production of the “concept
book”. The quote is number coded for the purpose of linking the illustration it provides to the

analysis of entanglements that follows.

“[The work of the business developers] involves very much talking to clients and their contacts within industry
(1a) and finding out what they require for a particular slot for the next few years. They may already own a mov-
ie (2) or TV (3) licence and want a game. (..) But we have to be careful, because quite a lot of people come to us
with licences, but unless it fits with our studio profile (1b) we will not take the work. (..) The marketing depart-
ment also has a big say about what they want [and] how they are going to sell it. They know what the market (4)
is doing in terms of genres and competition (5), so it is very important to know that they want these kind of fea-
tures or to push forward in certain areas. It is important to listen to also [in terms of] what funds are available
and the manpower to put on. (..) We also follow the creative side (6) and involve our designers at the studio on
this, but also involve our senior technical guys and senior art guys with regard to this, because the industry is so
tied together (..). The technical guys must look at that and say ‘is that possible, how is it possible how much
would it cost if we did do it’. (..) [They] will all sit together and go, ‘right how can we push this forward this de-
sign in a way that will make the brand (7) better; how can we push the tech’? All those things feed into each
other. (..) The technology guy will say: ‘we have never done that before, we don’t know what it will take, we
don’t know even if some of these effects are possible or how we go about them’ (8). Ultimately the project di-
rector will look at that from a costing (9) and from a scheduling (10) point of view and say ‘we have x amount
of time to do this in and these resources we can bring. What are the major risks we need to be focusing on’? But
in the end we get to the point where we create a high-end (..) document that looks great, (..) with all sorts of

madcap stuff.”



What we see in the transitioning from the initial few page outline of the game idea to the
“concept book™ is that the very initial stabilisation of the first short document achieved
through the structure of the text, the characteristics of a document (beginning and end, page
length, title, date, authors/contributors), the use of language and its syntax and semantics,
and the establishment of relations through the narrative between characters, characters and
locations, and the temporal unfolding of the action is needed for the original and highly ellip-
tical and fluid idea of the game to be rendered both more stable and ‘detachable’ from the
person(s) with the initial concept. In order to disentangle the ‘idea’ of the relations between
characters, characters and locations, and the temporal unfolding of the action from the au-
thor(s) and make it ‘attachable’ to others that need to contribute to it, new entanglements
have to be established. A first materialisation of the initial game concept is therefore achieved
with the stabilisation of relations between the components of the original idea (characters, lo-
cations, temporal unfolding of the action) through the entanglements described above.

It is through all these ‘entanglements’ between entities (components of the game idea) and
configurations of entities that are both social (interactions of developers) and material (docu-
ment structure, rules of syntax), that the original idea attains form and can then move without
the presence of the originator(s) to become part of many more sociomaterial configurations
encompassing a much bigger and more diverse group of developers.

Furthermore, as is illustrated in the quote from the director of development at GameDevCo,
these entanglements go much further than the entities to be arranged and those working di-
rectly on incorporating them into the “concept book™. This is because those involved in the
drawing-up of the “concept book™ will be, through their own entanglements, linking the
“concept book” to markets (4), other games on the market (5), past experiences of developing

games (8), wider aesthetic and cultural trends both in gaming (6) and beyond (e.g. films (2),



television (3)), technological developments (8), the business strategy of the studio (1b, 7), or-
ganisational politics, in relation to competitors (1a), and so on. The detailed quote from
GameDevCo shows that these ‘entanglements’ shape and give form to the game concept and
thus increase its materiality. Through ‘entanglements’, ‘disentanglement’ and further ‘entan-
glements’ then become possible. Without these, the original idea would remain an embodied
idea, unable to move and circulate beyond the presence of its originator(s)/author(s).

The new entanglements are given form and shape through the addition and editing of text, the
combination of the text with concept art, timelines, and outline budgets, the application of
sophisticated desktop publishing techniques, and the fitting to business and technology de-
velopment strategies and market conditions. According to our informers, this takes place
through complex and changing entanglements through both the work on the draft ‘concept

book’ itself but also in meetings and through electronic communications.

Adding Entanglements and Performing Closure through the “Concept
Book”

The aim of the concept book itself is to describe the game idea and its features, the thinking
behind it as well as visual representations of the main characters and locations in the game
accompanied by what can be described as imaginary biographies for the characters outlining
their roles in the game and what they could do. It is an aesthetically engaging artefact, styled
in accordance with the theme of the proposed game. For example, one for a very successful
science fiction film series had covers made out of shiny metal that was shaped in such a way
as to look like one of the very characteristic spaceship doors in the film. Another for some
medieval adventure had the look and feel —even smell (obtained from wetting the book and

leaving it in a basement store room for some time) — of an old and musty book.



Describing a typical PetName concept document, a development manager explained:

“It has pictures and varied descriptions of the story and plots and who the main characters are, biographies of
who these people are, what they look like; it covers all aspects of the game. It is usually a 70 to 80-page docu-
ment which encapsulates what the game is going to be — what we intend it to be, anyway — and tries to cover all
the risks, all the areas we are going to have to look at, the story, the core technologies, ... even a budget section
at the end, the staff plan, with the end date, the start date and the phases and all the markers in between. It tries,

at a high level, [to] encapsulate the whole game.”

By studying the samples viewed it was possible to see how the concept book, as the first
named and objectified physical materialisation of the idea for the game, is at the centre of a
multitude of relations and intra-actions. It provides a first, high-level outline of the main enti-
ties in the game that will be realised as ‘assets’ and of their relational ordering. It also associ-
ates in a heuristic way that ordering to project time and resources. The document also made it
possible for members of the development team with their multiple areas of expertise to bring
together, in a common space, their interpretations of the vision, concept, and ideas of the pro-
posed game. For this, they used textual narratives, textures, materials, drawings, photographs,
tables, and spreadsheets, which have been made combinable into one object and accessible to
all those involved in the games development process and from different areas of expertise
with different representational techniques.

One more important function of the ‘concept book’ related to “sign-offs and green lighting
procedures” for the commissioning and production of a computer game. These are required in
order to trigger the transition from the conceptualisation to the production phase of the game
with the signing of agreements, and the commitment of resources and funds. In this way, the
concept book provides a first stabilization not only of the entanglements between the various

aspects and parts of the game, but also between the various specialists, teams and groups in-



volved in its production, as well as their various entanglements with the objects of the game,
that are still fluid and under development.

Achieving the ‘closure’ of an object such as the concept book was crucial in relation to the
development of the game. The ‘concept book’ must be a finalised so that it can be signed off
and become the basis of the more formal specification of the game in terms of the game, art,
and technology design documents. Its materiality (i.e. its resistance to change) (Callon &
Muniesa, 2005) is important because it needs to ‘resist’ in order to provide the foundations
for the project for all those who will have to produce the game.

Next to the concept book’s materiality, that is the entanglements it objectified, also its physi-
cality and sensible qualities are important in terms of conveying to those commissioning or
specifying the game many of the more difficult to represent aesthetic and affective features of
the game. This was done through the use of styling, textures, materials, colours, and concept
art. It is this physicality of the concept book (i.e. its sensible qualities) that also brings with it
seeds of new openings and entanglements. In fact, these difficult to represent and hence un-
der-determined aesthetic and affective features are nonetheless seen as important to the suc-
cess of the game (Roberto & Carioggia, 2003; Tschang, 2007) and hence built in to the con-
cept document and brought about much of the emergence in the game development process.
In this way, the physicality through which the entanglements are hold down, changed and re-
arranged the materiality of the concept book itself.

As can be seen in Figure 3, once the “concept book is assembled, a complex mesh of rela-
tions is put in place between increasingly well-defined entities in the form of a textual narra-
tive, characters, concept drawings, textures, budgets, resources, timelines, tables and figures
of market statistics, and technical characteristics, linked together, not just through the interac-
tions of the developers but the inscriptions and circumscriptions of the physicality of the doc-

ument.
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Figure 3: Disentanglement of the “Concept book” from the developers as inputs get committed in the
form of well-defined entities (e.g. textual narrative, concept art drawings, budget, timeline, market pro-

jections, styling) related in a particular way

As the developers commit increasingly well-defined entities to the document they are disen-
tangling them from themselves by entangling them with other entities in the document and
with the document itself, giving further determinacy and hence materiality to the original idea

for the game.

Trans-local Movements: Signing-off and the moving from the Concept
Book to the Game Design Document

For the ‘concept book’ to move from the process of its production and become instead part of

the commissioning and production of a game, there had to be a disentanglement from these



complex and localised interpersonal entanglements involved in its production so as to make
possible the detachment of the “concept book™ as an object. The definitive moment of “clo-

sure’ comes with a “signing off”, as illustrated in figure 4.
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Figure 4: Detachment and mobilisation through the entanglements and disentanglements involved in the

‘closure’ of “signing-off”

Those involved in the production of the “concept book™ are able to disentangle themselves
and their discourses and interactions from the document through the signature(s) on the doc-
ument of those empowered to do so organisationally and institutionally. At PetName, for ex-
ample, this would be two board members of the company in consultation with the US parent
company, while at GameDevCo that develops a significant number of games for external cli-
ents a more complex procedure was described where signatures of both the board of the stu-
dio and of the clients would lead to the start of negotiations on a formal separate project con-

tract setting out deliverables, development advances and so. Through institutional, organisa-



tional, and legal entanglements, the “concept book™ thus attains the status of a ‘closed’ de-
terminate organisational document, but is also disentangled from the developers producing it,
detached from the process and apparatus of its production and able to move to the commis-
sioning and production process.

The physical qualities of the concept book also contributed to its trans-local movement, mak-
ing it possible for the team involved in the next phase in the game development process to
take away and consider this first structured materialization of the game, taking it into meet-
ings, presenting it, and working on and through it.

Once a project has been agreed and approved and the concept book “signed off”, the entities
and relations between entities outlined in the concept book go on to form the basis for the
compilation of another key object referred to by the developers as the Game Design Docu-
ment (GDD).

The GDDs specify the features of the game to be developed such as the levels the game will
have; what these levels will be like; the script — including dialogues and decision paths — of
the game and how that relates the different levels to each other; who the characters are; what
their role in the game is; where they can appear; how they can encounter each other; what the
mechanics of their interactions are going to be; how they are going to move; what ‘things’
they can interact with or manipulate; and so on. The GDD is composed of many sub-
documents and is stored on — and available from — the shared servers of the development
teams. It is also frequently materialised in the form of physical print-outs — usually of only
certain of its constituent sub-documents at a time — for use in meetings. The following quote
from the GameDevCo study provides a good illustration of this role of the GDD:

“The aim at the beginning of each project ... is to create a ‘game design document’ an ‘art
design document’ and a ‘technical design document’. The game design document will con-

tain everything that is in the game. It will classify all the characters, all their moves, all the



mechanics, all the animations needed, all the pickups, all the weapons, all the locations, all
the mechanics. That will grow to at least a couple of hundred pages for just that. ... [The
game design document] is also crucial to the relationship with the client [as well as in terms
of] visibility for the collaboration.”

The content and structure of the GDD will depend on the genre of game being developed. It
is usually accompanied by an Art Design Document and a Technical Design Document. In
the former, art-related assets are specified in much more detail, style sheets are developed for
even the most mundane and trivial entities, and so on. In the latter, detailed technical
specifications for all the elements specified in the GDD (levels, tasks, characters,

environments etc) are defined.

Whether an individual participating in the development process is a coder, an animator, a 3D
artist, or a special effects or artificial intelligence specialist, during the development of the
game the GDD and its component subdocuments will continuously cross backwards and for-
wards between individuals and groups of individuals with a particular expertise and way of
working and interacting.

The importance of this group of objects became even more explicit during the participant ob-
servation phase of the research at PetName where the sections of the GDD relating to a par-
ticular quest or level in the game would form the centrepiece of the interactions between, for
example, the design team and the art team in terms of the assets the design team wanted the
art team to develop for them; why they wanted them like that; how they should look; where
they would have to be placed in the level; and so on. It is worth noting that as a particular
level took shape, initial ideas might be modified or dropped, new ones introduced, and un-
foreseen problems encountered. This would result in different versions of that section of the

GDD, all of which would be retained, however, within the overall GDD.



Closure is a Precarious and Temporary Achievement

What can be seen examining the transitioning from the “concept book” to the GDD and ac-
companying technical and art design documents is that while the “sign off” of the “concept
book™ appeared to signal a definitive ‘closure’ in terms of entities, boundaries, and relations
among entities, this was not the case.

The settlement of relations captured in the “concept book™ becomes open to contestation as
soon as it becomes part of the production of the game. For example, a character in the game
is not a determinate entity. Through its entanglement with the textual narrative, concept
drawings, textures, budgets, and timelines of the concept book, it can move and be attached
to the world of the art “lead” (who develops style sheets for the character ) or to the world of
the programming “lead” (who works out CPU and memory budgets and polygon counts relat-
ing to the character). The entity is quickly part of new and different entanglements relating to
the detailed specification of the game needed for its production through the game, art, and
technical design documents. While the entity of a particular character remains, the settle-
ments relating to this entity as captured in the “concept book’ are no longer sufficient to de-
termine it and new entanglements need to provide the necessary closure.

These kinds of detachments and attachments and organisational movements through entan-
glements and disentanglements were not only found in relation to the objects associated with
the collaboration involved in building a game such as the “concept book™ and GDD. Also the
objects that made up the game, the ‘assets’, will pass between developers who will alter and
refine them. As they are signed off from a “milestone schedule” and articulated successfully
with other ‘assets’ already in the “build version” of the game, they attain ‘closure’. As more
and more ‘assets’ are incorporated into the ‘build version’ and more and more of the game

and budget and time limitations get tighter, it becomes ever more costly and difficult to un-



dertake changes. In other words, when the object becomes more ‘entangled’, its ‘closure” and
stabilisation as an entity starts to take place.

Even then, however, closure is a precarious achievement. As the last ‘assets’ are incorpo-
rated, ‘bugs’ that were not previously encountered or noticed are surfaced. It is at this stage
that the importance of the notion of sociomateriality is revealed and the mutual constitution
of both the social and the material is highlighted. The materiality of the game under devel-
opment proves to be greatest at the point when its physicality is at its lowest level and devel-
opers provide extra care not to “break the build” version of the game at this difficult to repair
stage. It is because of the precariousness of this materiality and the importance of ‘detaching’
the game from the apparatus of the development studio and to make it possible for the game
to cross via a retail channel into the world of the end user.

Step-by-step, relation-by-relation, the degree of change open to the game is reduced at great
effort as the developers seek to transform it into a product by progressively disentangling it
from the development process and configuring it in such a way that it can be detached from

the development studio and enter the world, first of commerce and then of the buyer.

DISCUSSION

What our analysis of the empirical setting has brought to the fore is that rather than the per-
manent immutability of ‘closure’, the notion of ‘entanglement’ and ‘disentanglement’ allows
for a more dynamic and emergent conceptualisation of stability and materiality. Our analysis
suggests a precarious if hard fought-for settlement of what is to be held steady and what is
open to interpretation or contestation in the development process of computer games. And
while the achievement of stability through ‘entanglements’ is crucial to the ‘disentangle-

ments’ needed for the detachment and movement of these entities across contexts, it is always
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a temporary stability. Closure makes new ‘entanglements’ and different sociomaterial con-
figurations possible and thus brings it them seeds of new openings.

The tracing of the entanglements and disentanglements involved in the development of com-
puter games illustrates that despite the big efforts directed towards the achievement of ‘clo-
sures’ through the use of objects, this led to new ‘openings’ through new materialisations as
objects and entities crossed from conceptualisation to development and production.

Mol and Law have argued that objects are never truly ‘closed’ because they are never the
same from one setting to the other or from one set of interrelations to the other, even in the
same setting (Law & Mol, 1995). Instead, they should be seen as participating in different
joint heterogeneous performances and the particular networks of relations they draw on and
build each time (Law & Mol, 1995; Mol & Law, 1994).

Our study shows that objects are only provisionally ‘closed’ or ‘settled’ (Girard & Stark,
2003) because of the relations they perform. Materiality is thus not as a ‘given’, but a precar-
ious achievement preformed through intra-actions as part of specific phenomena and their
materialisations (Barad, 2003). It goes on to show, however, how such “provisional settle-
ment” (Girard & Stark, 2003) can be theorised and studied empirically through the concepts
of ‘entanglement’ and ‘disentanglement’. Furthermore, by focusing not only on separate ma-
terialisations but on the transitioning between them, our analysis has shown why the
achievement of this ‘closure’ or ‘settlement’ is important in terms of the detachment, attach-
ment, and hence movement of entities across settings.

So, while we show how stability, rather than being the rule for organisations is a costly and
hard fought-for achievement that is precarious and must be recursively attained (Tsoukas &
Chia, 2002) and “things are the stability-patterns of variable processes” (Rescher, 2007: 149),
we can also make some indications for why so much effort is directed towards these ends.

Our analysis suggests that one reason for this has to do with how the pragmatic concerns of
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organisations and the development of digital systems that require the achievement of stable
states and well-defined entities can be reconciled with a world of change, flux, and indeter-
minism. This is because, in this reconciliation, entanglement and disentanglement and the ac-
companying organisational attachments and detachments are crucial. As was shown in the
disentanglements involved in the assembling and “signing off” of the “concept book”, that is
how materially stabilizing entanglements through physical and institutional inscriptions make
trans-local movements of entities possible. Furthermore, we also see how these movements
bring about new entanglements and reopenings and how, thus, emergence builds on closure
and vice versa.

Seen in this light, the ‘closure’ of the objects studied, even if evasive and fleeting, is im-
portant in terms of how entities are formatted and given shape in order to be articulated with
what Latour refers to as the “narrow channels of the social” (Latour, 2005). ‘Closure’ through
the production and use of objects, therefore, relates to this process of attempting to articulate
parts of the unformatted world of flux and immanence to the formalisms on which social life
largely depends on because that is how “a privileged trajectory is built, out of an infinite
number of possibilities” (Akrich, 1992). As Chia and Tsoukas point out, in order to manage
“sensible reality” it is necessary to “abstract it, to harness its fluidity and concreteness in our
conceptual systems to act systematically on it” (Tsoukas & Chia, 2002). Change has to be
“channelled, guided, led-in” (Tsoukas & Chia, 2002).

It may appear that ‘closure’ is the norm in the object-oriented work of the game developers. It
can be seen to underpin both a temporal and relational manageability in an often very uncer-
tain, under-determined and high-pressure development process where loss of control in terms
of scheduling and budget overruns can be catastrophic for a studio. Understood as part of the
channelling of change referred to by Tsoukas et al. (2002), the ‘closure’ of objects is im-

portant because it offers the possibility of a settlement of what is to be held steady and what
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can left ‘outside’ a particular materialisation of a digital system being realised. However, we
have shown, that these are only permanent settlements as, in a paradoxical way, the ‘closed’
objects in the computer games development process can more readily pass and circulate be-
tween contexts and networks of relations, and let re-enter, what has been left out, in new and
unpredictable ways (Callon, 1998).

This suggests that closure, determinate entities, and materiality are not ‘opposites’ of emer-
gence, change, flux and immanence. There is no ontological inconsistency or confusion at the
heart of certain sociomaterial views of the world (Jones, 2011). We have tried to show in this
article why and how ‘the material’ cannot be separated from ‘the social’. This is why the no-
tion of ‘entanglement’, seen in conjunction with that of ‘disentanglement’, is ontologically
and epistemologically important in the sociomaterial view. The concepts provide a way of
accounting for both stability and flux through a view of movement of entities between con-
texts that allows for alternative materialisations of those entities according to the relations
which they are a part of. In other words, “matter is a stabilizing and destabilizing process of
iterative intra-activity” (Barad, 2007). It is because of the provisionality of ‘closure’, but also
as we have shown, of the movement this ‘closure’ makes possible, that entities are never fully
stabilised and determined. Entities change as they move and flow, but also change what they
become related to or ‘entangled’ with in the process of this movement.

Summarising, our sociomaterially informed analysis of the development of computer games
has, therefore, allowed us to contribute to theory in a number of ways. Firstly, we add to the
discourse on fluidity, emergence, and organizational and technological becoming (Orlikowski
& Barley, 2001; Tsoukas & Chia, 2002; Tsoukas & Langley, 2010) by outlining the intricate
ways how flows are not contradicted by, but depend on, closure and objectification. Whilst
others have argued that movements rely on processes of objectification and detachment in the

context of markets and the movements of goods (Barry & Slater, 2002b, 2002a; Callon &
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Muniesa, 2005; Millo, Muniesa, Panourgias, & Scott, 2005; Slater, 2002), we can show that
through objectification and closure, objects can also be opened up again and new attachments
developed in settings relating to the collaboration involved in the development of digital
technologies and systems.

Secondly, despite the taking into account in past studies of materiality to explain organiza-
tional and technological phenomena through concepts such as the “affordances” of objects
(Hutchby, 2001; Jones & Karsten, 2008; Leonardi, 2011; Nandhakumar, Rossi, & Talvinen,
2005; Orlikowski & Barley, 2001), we show how the sociomaterial perspective makes possi-
ble a relational account of materiality and to show how it is the object in relation to the organ-
izational texture that provides closure and subsequent openings. For example, it is not merely
the “concept book” by itself which provides closure, but that it is being prepared for the sign-
ing off procedure. Agency thus lies not only in the object, in the organization as an authority
system, and in the people and organizational entities (e.g. teams) it involves, but in the rela-
tionality between them. Furthermore, our analysis underlines, in particular, the performativity
of relations with regards to closure and openings. We suggest this does not aim to dematerial-
ise or de-sensualise the explanandum. On the contrary, we have shown how the physical as-
pect of the objectification of entanglements (e.g. the highly evocative cover of a “concept
book™) acts on the materiality of the entanglements themselves.

Finally, there is a methodological contribution in relation to how entanglements can be shown
and studied and which has been a point of criticism of the notion (Jones, 2011). Barad pro-
poses that entanglements can best be studied in situations of breakdown, as for example when
the body “breaks down” in the case of a disability and the entangled nature of the phenome-
non emerges because the apparatus necessary for a particular materialisation is then noticed
(Barad, 2007). Our study demonstrates how by considering entanglements in conjunction

with disentanglements it is also possible to surface entanglements when looking at intra-
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organizational movements without being limited to situations of break down, which would
restrict the usefulness of the concept in the fields of information systems research and organi-

sational studies.

CONCLUSION

So what does studying such a setting from the perspective of entanglement and disentangle-
ment tell us about stability and emergence? What we have seen is that materiality is not a
given, but a difficult and costly, but at the same time important and necessary achievement
that needs to be performed by combinations of human and non-human entities in varying
states and degrees of flux and change. In turn, these difficult to achieve performed materiali-
sations also give shape and form to the relations they are part of. This is why the notion of en-
tanglements is important. It does not presume a clear set of existing and fixed bonds, but a
changing and dynamic mesh or system of relations, with some entities and relations persisting
longer and others being more ephemeral.

Objects and artefacts are crucial in this performance; both to the bringing about of stability
and durability out of flows and change and vice versa. The closure, detachment, and move-
ment of objects we focused on analytically in this article is not permanent and hermetic, but a
precarious achievement that brings with it a whole world of new openings and entanglements
with further contexts and processes (Callon, 1998). As Callon observes, in a paradoxical way,
in order to make disentanglement possible so that locally stabilised entities can be freed to
move across contexts, it is important to produce entanglements (Barry & Slater, 2002a). This
is crucial to how, while technology and organization aim at stemming change, in the process
of doing so they are also “generated by it” (Tsoukas & Chia, 2002).

All these have important implications for information systems research. The technological

and the human or organisational cannot be separated. Both are indeterminate entities partici-
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pating in particular local performances of the material. Contrary to notions such as ‘imbrica-
tion’, which seek to convey the idea of an “interweaving” of separate human and material
agencies arranged as “distinct elements in overlapping patterns so that they function interde-
pendently” (Leonardi, 2011), the forming and dissolving of relations conveyed by ‘entangle-
ment’ and ‘disentanglement’ provides a radical alternative to “interweaving” or “interac-
tions”, which presume the prior existence of independent entities. By focusing on some of the
types of complex “intra-actions through which the boundaries and properties of the ‘compo-
nents’ of phenomena become determinate” (Barad, 2003) and tracing them in a setting of dig-
ital systems development, we have sought to make a contribution to the growing interest in
sociomateriality found in information systems research by clarifying the importance of en-
tanglement to views of sociomateriality that emphasise performed relations and also showing

empirically how this relates to the development of digital systems such as computer games.
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