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Abstract: In this paper I want to consider whether actor-network theory [ANT] gives 
rise to a new kind of geography, or, perhaps more specifically, a new kind of 
geographical analysis, The paper therefore seeks to identify the main types of spaces 
implicated in the typical network configurations found in actor-network studies. 
Following a review of the ANT literature I con&de that two main spatial types can 
be discerned, linked to the degrees of remote contml and autonomy found in net- 
works. I character& these two types as ‘spaces of prescription’ and ‘spaces of 
negotiation’. I go on to elaborate what a geography of prescription and negotiation 
might imply both for spatial analysis and actor-network theory. This paper is there- 
fore one attempt to think through some of the implications that ANT holds for the 
study of space. 8 1998 Elsevier Science Ltd. AI1 rights reserved. 

Think of space as an arrangement of priorities 
(Leigh Star, 1995). 

..* people can slip among diverse, foided spaces . . . 
(Munro, I997a). 

tntroductfon 

In this paper I want to consider whether actor-net- 
work theory [ANT] gives rise to a new kind of 
geography, or, perhaps more specifically, a new 
kind of geographical analysis. I have two main jus- 
tifications for con~ntra~g on ANT here. Firstly, 
in the view of many (including not only myself 
(Murdoch, 1995, 1997a, b) but also (Bingham, 
1996; Demerritt, 1996; Hinchliffe, 1996; Thrift, 
1996,1997; Whatmore, 1997 and Whatmore, forth- 
coming) ANT is a useful way of thong about how 
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spatial relations come to be wrapped up into com- 
plex networks. Moreover, the theory is also 
believed to provide a means of navigating those 
dualisms, such as natu~/society, actio~stNc~re 
and local/global, that have afflicted so much geo- 
graphical work to date (Demerritt, 1996; Murdoch, 
1997a; Whatmore, 1997). Secondly, it is the view 
of actor-network theorists themselves that ANT 
holds profound implica~ons for the conduct of 
geography. John Law (1997a, p. 4) has recently 
proposed that ANT is ‘a machine for waging war on 
Euclideanism’, the overthrow of which is an 
imperative as the network perspective cannot read- 
ily co-exist with a notion of space as fixed and 
absolute in its co-ordinates. Furthermore, Bruno 
Latour (1997, p. 2) seems to regard the discipline of 
geography as a hindrance in this enterprise: 

The difficulty we have in defining all associations in 
terms of networks is due to the prevalence of geography. 
It seems obvious that we can oppose proximity and con- 
nections. However, geographical proximity is the result 
of a science, geography, of a profession, geographers, of 
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a practice, mapping system, measuring, triangulating. 
Their definition of proximity and distance is useless for 
ANT. 

On this view, ANT redefines ‘geography’ for it 
overthrows the ‘tyranny of distance’ (Ibid.), a beast 
which tends to impose a single conception of undif- 
ferentiated space upon variable landscapes of rela- 
tions and connections. In its place actor-network 
theorists celebrate a geography of ‘topologies’ (Mol 
and Law, 1994) or what Michel Serres calls ‘the 
science of nearness and rifts’ (Serres in Serres and 
L&our, 1995, p. 60). On this reading, ANT seem- 
ingly carries profound implications for the conduct 
of spatial analysis. 

I will examine this claim below and seek to trace 
the contours of a geography of actor-networks. I 
will firstly examine how far ANT implies a recon- 
sideration of more mainstream geographical think- 
ing before going on to outline the kinds of spaces 
which (in my view) emerge from actor-network the- 
ory. It is this second theme - the spaces of actor- 
network theory - which takes up the bulk of the 
paper for my aim here is not to provide an overview 
of ANT (but see Murdoch, 1997b), it is, rather, to 
assess how the theory might usefully be applied to 
the critical analysis of space’. The account which 
follows therefore seeks to identify the main types of 
spaces implicated in the typical network conflgura- 
tions found in actor-network studies. Following a 
(very selective) review of the ANT literature I con- 
clude that two main spatial types can be discerned, 
linked to the degrees of remote control and auton- 
omy found in networks. I characterise these two 
types as ‘spaces of prescription’ and ‘spaces of 
negotiation’. Drawing upon a range of sources both 
from within ANT and from related theoretical are- 
nas* I go on to elaborate what a geography of pre- 
scription and negotiation might imply both for spa- 
tial analysis and actor-network theory. In particular, 
I investigate whether some of the central tenets of 
ANT-heterogeneity, symmetry and the network 
ontology+an easily embrace some key themes 
emerging from human geography and cognate dis- 
ciplines at the present time. This paper should be 
read, therefore, as one (extremely partial) attempt to 
think through some (and, I must stress, only some) 
of the implications that ANT holds for the study of 
space and, conversely, that the study of space holds 
for ANT. 

Absolute and relative spaces 

At the outset, I think it is perhaps appropriate to 
make clear that Latour’s comments - cited above 
- on the conduct of geography do not equate with 
what I take to be mainstream thinking within human 
geography at the present time. While it is no doubt 
true that ‘distance’ remains tyrannical in the hands 
of some geographers, for most this beast has been 
rendered rather tame and pliable. In fact the ‘tam- 
ing’ of distance has a lengthy lineage. David Har- 
vey (1969) provides an especially clear analysis of 
the ‘tussle’ between absolute and relative views of 
space in geography during the nineteenth and twen- 
tieth centuries. In general, he shows that the Kan- 
tian conception of space as a ‘container’ for human 
activities - a conception that inlIuenced leading 
twentieth century geographers such as Hartshome 
(1939) - has long been challenged by the non- 
Euclidean geometries developed in the work of 
Gauss and others during the mid-nineteenth cen- 
tury. These latter analysts employed relative con- 
ceptions of space to show that ‘activities and 
objects... define spatial fields of irrrucncc’ (Harvey, 
1969, p. 208). Thus spatial properties cannot be 
distinguished from objects ‘in’ space and space 
itself can only be understood as a ‘system of rela- 
tions’ (Harvey, 1969, p. 191). 

Spatial relativism not only undermines conceptions 
of a fixed, external space, but also problematises the 
notion of distance. According to Harvey (1969, p. 
210) there is no external viewpoint from which to 
assess and measures distances absolutely; distance 
‘can be measured only in terms of process and 
activity’. Once distance is linked to process then it 
must be assessed from within such processes. Dis- 
tance becomes, like space, ‘plastic’, to use Forer’s 
(1978) term, as it continually changes shape and 
form within differing sets of relations. And the 
‘malleability’ of space has been a recurrent theme 
in geographical analysis. At the beginning of the 
twentieth century, for instance, A. J. Herbertson 
(1915) talked of the ‘annihilation’ of space and time 
by new technologies of transportation. These same 
technologies led Donald Janelle, in the 196Os, to 
coin the phrase ‘time-space convergence’ as a 
description of the way places move ‘closer’ 
together as travel times diminish (Janelle, 1968, 
1969). According to Leyshon (1995), Janelle 
explicitly drew his ideas on time-space from mod- 
em physics which he believed shows that ‘distance 
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is no longer considered a universally valid parame- 
ter for describing the relationship between points, 
events or particles in space’ (Janelie, 1968, p. 5 
quoted in Leyshon, 1995, p. 18). In Janelle’s view 
modem physics overthrows any fixed and immuta- 
ble conceptions of space. Rather, space is now a 
relative phenomenon and is intimately bound into 
particular processes of time-space consti~tion. 

It is clear that such ideas flow directly into more 
recent concerns with ‘time-space compression’ 
(Harvey, 1989) and ‘time-space distanciation’ (Gid- 
dens, 1990), concerns which reflect a geogmphical 
focus upon economic and social processes and their 
related spatial configurations (Leyshon, 1995). 
Doreen Massey has gone onto to codify this rela- 
tional view of space in an approach she describes as 
‘power geometry’. Here space is bound into local to 
global networks and these act to configure parti- 
cular places: as Massey puts it ‘each place is the 
focus of a distinct mixture of wider and more local 
relations’ (Massey, 1991, p. 29). In terms which, as 
we shall see, echo the actor-network theorists, she 
argues that local inte~etio~ are tied into netw9rks 
of relations which ‘are constructed on a far wider 
scale than what we happen to define for that 
moment as the place itself, whether that be a street, 
or region or even a continent’. Places can thus be 
imag~ed as ‘a~i~uiated moments in networks of 
social relations and understandings’ (Massey, 1991, 
p. 28). Again, relationalism disavows any fixed, 
absolute conception of space. 

In more recent work Harvey (1997) draws upon 
Leibniz and Whitehead to provide some general 
principles for the relational perspective on space. 
From Leibniz he takes the insight that ‘space like 
time... is nothing more than a structure of relations 
of some sort’, a set of ‘ordering systems inherent 
within social practices and activities’ (p. 252). He 
draws similar inferences from Whitehead and 
claims that ‘space and time are not... independent 
realities, but relations derived from processes and 
events’ @. 256). Thus the practice of geography 
becomes concerned with an unde~tanding of the 
processes which give rise to particular spaces and 
times: ‘How things are separated and bound 
together... becomes the focus of attention’ (p. 25fQ3. 
In fact, the relational view of space might now be 
seen as the dominant paradigm within human geog- 
raphy4 and in many ways ANT is quite congruent 
with this general shift in thinking across human 

geography. It too sees spaces and times as emerging 
from processes and relations and concerns itself 
with the topological textures which arise as rela- 
tions configure spaces and times. What ANT adds 
to the more commonplace understandings of rela- 
tional spaces is a concern with network. While the 
term network is commonly utilised in social science 
to describe technolo~cai relations, economic 
forms, political structures and social processes, 
ANT uses the term in a way which is quite distinct 
from such applications. Or rather, it might be 
argued that ANT bundles all these network applica- 
tions together for it concerns itself with the hetero- 
genei of networks; that is, ANT seeks to analyse 
how social and material processes (subjects, objects 
and relations) become seamlessly entwined within 
complex sets of association. This leads on to an 
interest in ‘network topologies’, with the ways that 
spaces emerge as socio-material relations are 
arranged into orders and hierarchies. In what fol- 
lows I will firstly outline how ANT arrives at its 
conception of heterogeneous networks and will 
then, secondly, go on to consider the types of spaces 
which emcrgc from heterogcne=s networks. 

Network spaces 

Networks are ~nd~ent~ to ANT because it sees 
stable sets of relations or associations as the means 
by which the world is both built and stratified. It 
thus sees space as constructed within networks. And 
not only spaces: times are also forged within net- 
work colorations (Latour, 1987); thus ANT 
explicitly links the relational view of space-with 
which most readers of this journal will be quite 
familiar-to a relational view of time (Parkes and 
Thrift, 1980; Thrift, 1996, especially Chapter 1). A 
useful starting point in appreciating how ANT 
develops this relational view of space-time is the 
work of Michel Serres who has been an important 
inIIuence on ANT, most notably through the work 
of Latour (see, for instance, Serres and Latour, 
1995). Serres, like Harvey, draws upon Leibniz to 
argue that time flows according to a complex mix of 
percolating forces. For Serres, time is polychronic 
and multitemporal and rarely develops in a uni- 
linear fashion. Our common understandings of time 
therefore lead us to misrecognise the relations 
between objects, events and places: things that are 
very close, in terms of cultural affinity, for instance, 
can appear very distant from one another according 
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to some (unilinear) measurement of time passed, 
while things that co-exist in time may be far 
removed in terms of their relationships. Serres illus- 
trates these two aspects of time by means of the 
following anecdote: 

If you take a handkerchief and spread it out in order to 
iron it, you can see in it certain fixed distances and prox- 
imities. If you sketch a circle in one area, you can mark 
out nearby points and measure far-off distances. Then 
take the same handkerchief and crumple it, by putting it 
in your pocket. Two distant points suddenly are close, 
even superimposed. If further, you tear it in certain 
places, two points that were close can become very dis- 
tant. This science of nearness and rifts is called topology, 
while the science of stable and well-defined distances is 
called metrical geometry (Serres and Latour, 1995, p. 
60). 

Times, like spaces, are, therefore, folded into com- 
plex geometries and topologies by series of comrec- 
tions and disconnections. There is no one time or 
space, rather there are a number of co-existing 
space-times. 

We thus arrive at a perspective which sees space- 
time as ‘gathered together, with multiple pleats’ 
(Ibid.) and Serres uses his handkerchief in order to 
allude to the topological stratifications which fold 
and pleat space-time into complex configurations. 
Once the folded nature of space-time is recognised 
it then becomes possible to appreciate how the term 
‘network’ might usefully serve as a metaphor for 
the forces of topological stratification and ANT has, 
during its short life, gone on to demonstrate how 
networks pleat and fold space-time through the 
mobilisations, cumulations and recombinations that 
link subjects, objects, domains and locales (e.g. 
Latour, 1987). It has shown how networks ‘draw 
things together’ (Latour, 1990) by gathering diverse 
places and times within common frames of refer- 
ence and calculation. This ‘gathering’ process 
results in very distant points finding themselves 
connected to one another while others, that were 
once neighbours, come to be disconnected @tour, 
1988, pp. 170-171). Thus within ANT, space 
becomes, as (Mol and Law, 1994, p. 650) put it, ‘a 
question of the network elements and the way they 
hang together. Places with a similar set of elements 
and similar relations between them are close to one 
another, and those with different elements or rela- 
tions are far apart’. 

It is important to recognise that it is proximity 
within networks of both space and time that is 

important for ANT not only are space and time 
striated and folded, they are also tightly interwoven 
within particular network configurations. And these 
networks are heterogeneous; that is, they are made 
up of a host of elements that we tend to label techni- 
cal, social, natural, political and so on. In study after 
study of science or technology in action, actor-net- 
work theorists have focused attention on all the ele- 
ments - test tubes, organisms, machines, texts, and 
so on - that are juxtaposed in the building of net- 
works (for useful summary of the argument on 
heterogeneity - see Law, 1992). They have 
argued, time and again, that networks are comprised 
of diverse materials, woven together in order to 
ensure the durability of the consolidated relations. 
ANT is, therefore, highly critical of studies which 
are concerned only with social relations; it argues 
that such relations count for little unless they are 
held together by durable and resilient materials. 
Latour (1994a, p. 792), for instance, says that it is 
the mixing of human actions and non-human mate- 
rials which allows networks to both endure beyond 
the present and remain stable across space. It is the 
very heterogeneity of networks which allows them 
to become, in some sense, ‘structural’; in L&our’s 
view social order, power, scale, even hierarchy, are 
consolidated and preserved by material objects. 
Materials solidify social relations and allow these 
relations to endure through space and time. Net- 
works consist, therefore, of both subjects and 
objects. Moreover, ‘objects’ are never just objective 
and neutral; they contain and reproduce the ‘con- 
gealed labour’ (Latour, 1994b, p. 40) of all those 
absent others who have entered into the socio- 
material arrangements which frame our daily inter- 
actions. In this way, objects bring other times and 
other spaces into the here and now: ‘we hourly 
encounter hundreds, even thousands, of absent 
makers who are remote in time and space yet simul- 
taneously active and present’ (Ibid.). 

The importance of linking time and space within 
heterogeneous relations is highlighted in a recent 
paper by Hetherington (1997a). In his discussion of 
a pottery museum, Hetherington employs a broad 
actor-network perspective to show how spaces 
might be read as topological stratifications in which 
space and time are gathered together within a net- 
work. Moreover, this network aims to configure the 
actions of its users; it is therefore an actor-network. 
Thus Hetherington characterises the museum as, 
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firstly, ‘a series of connected spaces that are archi- 
tecturally designed so that one [that is, the user] 
moves in a certain direction while being given a 
series of choices’ (1997a, p. 201). Lifts, stairs, 
doors, display cabinets and so on, help users to 
choose a route through this bounded space; in other 
words, while materials are used to order the space, 
they also give rise to a certain kind of agency but 
this agency ‘is now mediated by the space itself and 
the semiotics of its heterogeneous materiality’ 
(Ibid.). Moreover, this route is also marked out by a 
temporal ordering in which the items on display are 
linked according to a narrative of historical 
sequence, that is, medieval pots precede 17th cen- 
tury pots which precede 18th century pots and so 
on. Thus the museum can be defined as a coherent 
and stable network wherein objects and subjects 
intermingle giving rise to stable spatial arrange- 
ments. Thus, Hetherington draws our attention to 
the rich array of materials which comprise this 
particular, yet by no means unique, space. 

It is through a consideration of heterogeneity that 
we can appreciate how times and spaces emerge 
from within networks. First, various materials are 
gathered together. These materials come into the 
network with their own space-time trajectories. Yet 
the network does not emerge as a simple aggrega- 
tion of these gathered space-time trajectories; rather 
all are modified as they enter into new and complex 
interrelationships within the network. These ‘exter- 
nal’ space times become, therefore, ‘(inter)depend- 
ent variables’ (Wynne, 1996, p. 362). And these 
variables do not sit outside the fields of negotiation 
and construction in which networks are constructed 
but are ‘reshaped (and variably stabilised, tempo- 
rarily) in the... heterogeneous processes of co-con- 
struction and mutual reinforcement’ (Ibid.). As each 
new network re-defines (to a greater or lesser 
extent) these materials, so they are forged into new 
space-time configurations, ‘into a world which has 
not yet been... neatly charted’ (Latour, 1997, p. 3). 

Translated spaces 

In this section I want to focus a little more closely 
on the definition of space in networks. We have 
seen above that networks are built out of hetero- 
geneous materials in accordance with the constant 
need to make actions durable through time and 

mobile across space. Networks draw together mate- 
rials, which have their own space-times, into new 
configurations which, to some extent, reflect the 
types of relations established in the network (that is, 
networks and spaces are generated together). Thus 
each network traces its own particular space-time 
which reflects both the variety of the materials used 
in construction and the relations established 
between the combined elements. And if these net- 
works are successfully established, if all the ele- 
ments act in concert, then they will take on the 
properties of actors (Latour, 1987; Law, 1994). This 
conclusion follows from the observation that actors 
can only do things in association with others 
@tour, 1986); it is only by enlisting heterogeneous 
others in sets of stable relations - relations which 
allow for the transmission of action-that things 
happen. Thus we arrive at the actor-network, a term 
which John Law (1997a, p. 3) claims is deliberately 
‘oxymoronic’ for it refers to a centred actor, on the 
one hand, and a decentred network, on the other. 
Actor-networks are thus both networks and points: 
‘they are individuals and collectives’ (Callon and 
Law, 1997, p. 171). NC;WGrkS gather &cmc ~+ace- 
times into what Law (1996, p. 296) calls a ‘centred 
subjectivity’ and this effectively consolidates the 
associations between all the elements. 

Despite the folding and pleating and, therefore, con- 
tingency of network space-times, we can make one 
or two general observations about space in actor- 
network theory. Firstly, although networks are 
forged for a whole variety of purposes they are 
always a means of acting rcpon space (Barry, 1993) 
and it is the sets of associations which define and 
constitute spatial qualities. Space, although partly 
physical, is therefore wholly relational. Secondly, 
spaces are arranged so that certain types of action 
can be conducted. Thus, the action in actor-net- 
works configures space. Thirdly, these actions, and 
the relations through which they are conducted, are 
‘grounded’; they never shift registers or scales but 
remain firmly within networks. This last point has 
been well made by Latour who, in his general cam- 
paign against dualistic forms of thinking, suggests 
that we refrain from any shift in scale, between say 
the ‘global’ and the ‘local’; rather, we should sim- 
ply follow the networks wherever they may lead. In 
We Have Never Been Modern (1993, p. 117), for 
instance, he cites the example of a railroad and asks 
‘is [it] local or global ?‘. The answer he provides is, 
of course, ‘neither’; ‘it is local at all points, since 
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you always find sleepers and railroad workers, and 
you have stations and automatic ticket machines 
scattered along the way. Yet it is global since it 
takes you from Madrid to Berlin or from Brest to 
Vladivostock’. The main point is that there are con- 
tinuous paths from the local to the global; providing 
we follow these paths no change in scale is 
required. 

In following these paths, ANT directs our attention 
to the means by which scale becomes defined within 

particular networks. Spatial scales are marked out 
and distinguished in line with the priorities for 
action which prevail within networks. The extent to 
which a particular space can be demarcated and 
localised will depend, therefore, upon the ability of 
the network to actively mobilise elements which 
can frame or mark off discrete spatial units. For 
instance, ANT is interested in the various means by 
which certain locales (centres) actively consolidate 
the positions of others; the theory shows how 
spaces come to be connected in ways which permit 
certain actors (or centres) to determine the shape of 
others, from a distance (see especially Latour, 
1987). So, as spaces are enrolled into networks they 
are ordered and arranged in line within the terms of 
enrolment. These terms, and the ability they give 
certain actors to prescriptively ‘act-at-a-distance’, 
are what tie localities together within (perhaps 
‘globalised’) sets of grounded relations. And ANT 
has been particularly adept at showing that action- 
at-a-distance is achieved through the use of hetero- 
geneous materials; local behaviours can be both 
prescribed and proscribed from afar (in space and 
time) once stable and durable elements have been 
juxtaposed in such a way as to allow a centre to 
dominate its periphery. In understanding the con- 
struction of network spaces we thus need to inves- 
tigate the various forms of fremote control’ (Coo- 
per, 1992) which allow actors (or centres) to 
dominate peripheries. 

In general terms, translation is the conceptual tool 
most frequently utilised in ANT as an aid to this 
type of investigation. In short, translation refers to 
the processes of negotiation, representation and dis- 
placement which establish relations between actors, 
entities and places (see Callon, 1986; Latour, 1987). 
It involves the re-definition of these phenomena so 
that they are persuaded to behave in accordance 
with network requirements and these redefinitions 

are frequently inscribed in the heterogeneous mate- 
rials which act to consolidate networks (Callon, 
1992). In general, work on translation tends to iden- 
tify two broad network types. On the one hand, 
there are those networks where translations are per- 
fectly accomplished: the entities are effectively 
aligned and the network is stabilised; despite the 
heterogeneous quality of any previous identities 
these entities now work in unison, thereby enabling 
the enrolling actor (the ‘centre’) to ‘speak’ for all. 
As the network settles into place so the links and 
relations become standardised - ‘heavy with 
norms’ as Callon (1992, p. 91) puts it - and, there- 
fore, predictable. The more stable the network, the 
more irreversible the translations for such a network 
will be in a strong position to fend off any compet- 
ing enrolments of the combined elements. 

On the other hand, there are networks where the 
links between actors and intermediaries are provi- 
sional and divergent, where norms are hard to 
establish and standards are frequently compro- 
mised. Here the various camywnts nf the network 
continually re-negotiate with one another, form 
variable and revisable coalitions, and assume ever- 
changing shapes (Callon, 1992). The simplification 
or standardisation of these network types is fraught 
with difficulty and the entities which compose them 
might easily be enrolled into alternative networks. 
These two main network types define and demar- 
cate spaces in different ways: in the latter type - 
networks of variation and flux - spaces will be 
fluid, interactional and unstable; in standardised 
networks, on the other hand, spaces will be strongly 
prescribed by a centre as norms circulate, imposing 
fairly rigid and predictable forms of behaviour. The 
former I call (after Callon and Law, 1989) ‘spaces 
of negotiation’; the latter I call (after Latour, 1992) 
‘spaces of prescription’. 

Spaces of prescription and negotiation 

Michel Callon (1992, p. 94) points out that a 
strongly convergent network is one which implies 
formalised co-ordination: ‘that is to say, the exist- 
ence of numerous conventions and local procedures 
which create that strange situation in which human 
beings and technical objects evolve predictably, as 
if acted on by rules to which they conform’. In 
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general, formalised systems are composed of sepa- 
rate, countable elements which stipulate a hierarchy 
of spatial and temporal relationships. As Bowers 
(1992, p. 245) makes clear, these separate, counta- 
ble elements provide a means of 

manipulating a few elements, combining and recombin- 
ing them systematically, while practices of re-representa- 
tion [or translation] retain the link between the few for- 
mal elements and the many other representations which 
stand behind/before them.... Like the strands in a rope, 
there are a multiplicity of well-ordered and combined 
elements connecting one end (the object) with the other 
(the formalism). 

Thus the elements of the network ‘fold up’ the rep- 
resentatives which stand behind them; within stan- 
dardised and formalised networks entire ‘chains of 
translation’ become arranged into complex hierar- 
chies which juxtapose spaces and times in line with 
the translating impulses of centrally placed actors. 
The most durable and robust networks thus resonate 
these impulses to the extent that each component 
reflects the whole; despite the heterogeneity of the 
assembled entities, they work in unison (Callon, 
1991). And through this unity they traverse time 
and space to tie in locabsed others. Once these oth- 
ers are tied in then they must (if the network is to be 
maintained and they are to be included) bend to the 
system of remote control that it employs (Cooper, 
1992). As Law (1997b, p. 4) puts it ‘networks may 
be imagined as scripts. Which means that one may 
read a script from, for instance, a machine which 
tells or prescribes the roles that it, the machine, 
expects other elements in the network to play’. 

In general, the most unified networks tend also to be 
the most formal. Formalisms are the most prescrip- 
tive of ‘scripts’ as they often lay down very specific 
rules of behaviour for the entities which comprise 
their networks. They define a framework of action 
along with the entities and spaces which are sup- 
posed to act (Akrich, 1992). However, building for- 
mal networks takes a great deal of work. Leigh Star 
(1995), for instance, shows that making formalisms 
usually entails abstraction, quantification, layering, 
classification, standardisation and simplification. 
Yet, a formal network does not arise from the sim- 
ple imposition of prescriptive sets of relations for, 
as Star also shows, the work that goes into making 
formalisms can be read .as a series of trade-offs 
between generality and local uniqueness. She points 

out that even in some of the most formalised sys- 
tems, local negotiation is necessary to make the 
system work. Akrich (1992) likewise demonstrates 
that some of the most difficult problems confronting 
network builders revolve around the issue of what 
choices should be inscribed in the materials that 
comprise the network and which should be left open 
to negotiation. And a recent study by Law and 
Akrich (1996) also raises one or two doubts as to 
whether even the most prescriptive of network sta- 
bilisers can hope to uniformly order activities 
through space and time. Towards the end of their 
story about the organisation of the Daresbury 
laboratory they make the following remark: 

to imagine that agents are consistent between contexts is 
a strong assumption-and not one that our data bear out. 
Or, to put it a little differently, to imagine that spaces of 
calculability perform themselves uniformly through orga- 
nisations to generate consistent contexts seems to be an 
equally strong assumption. 

This seems to indicate that even in spaces framed 
by formal modes of calculation there is some scope 
for negotiation, that is, actors can carz GG ftir 
themselves a degree of autonomy from the network 
prescriptions. 

Clearly, the scope for negotiation will vary accord- 
ing to the kinds of prescriptive actions employed in 
the network. We might cite as an illustration of this 
point Leigh Star’s (1991) encounter with MacDo- 
nalds. As someone who is allergic to onions Star, 
discovers that asking for a burger without onions 
disrupts the flow along the network in a MacDo- 
nalds restaurant and results in a long delay before 
the food can be served (thirty to forty minutes): 

‘Oh,’ I said to myself, ‘I get it. They simply can’t deal 
with anything out of the ordinary.’ And indeed, that was 
the case. The next time I went to a fast-food restaurant I 
ordered along with everyone else, omitted the codicil 
about onions, took an extra plastic knife from the counter, 
and scraped off the offending onions. This greatly expe- 
dited the whole process (1991, p. 35). 

Star uses this example to show both that standar- 
dised networks strongly configure actions in parti- 
cular locales (she had to order a burger in the same 
fashion as everyone else) but that, even here, there 
is some scope for negotiation (she was still able to 
scrape off the onions). It begins to appear, there- 
fore, as though spaces of prescription and negotia- 
tion can ‘shade’ into one another. This point 
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emerges more strongly from Mol and Law’s, 1994 
distinction between network spaces and fluid 
spaces. While the former hold elements and places 
together within common frames of calculation the 
latter are only held together by ‘viscous combina- 
tions’ (1994, p. 660) in which the various elements 
(as far as ‘elements’ exist in such spaces) ‘inform 
each other’ (Ibid.). Although Mol and Law identify 
these spaces as in some way distinct they are also 
keen to stress that these topologies have ‘intricate 
relations’; they co-exist and may even ‘dissolve’ or 
‘flow’ into one another (1994, p. 663). I do not want 
to claim here that the spaces of prescription and the 
spaces of negotiation that I have identified equate 
with the network spaces and fluid spaces distin- 
guished by Mol and Law, although their more struc- 
tured network spaces would seem to have some- 
thing in common with prescriptive spaces, while 
spaces of negotiation are, at least to some extent, 
fluid in character. What I do wish to take up, how- 
ever, is the idea that such differing spaces can 
emerge from within the same networks (as opposed 
to issuing from different network types i.e. standar- 
dised or fluid) and that within these networks such 
spaces can shade, dissolve or flow into one another. 

In making this argument I am following, to some 
extent, recent work by Hetherington (1997b) who 
proposes that we avoid se*eing particular spaces as 
containing singular identities-for instance, ‘cen- 
tral’ or ‘marginal’, ‘dominant’ or ‘resistant’ - for 
spaces are rarely, if ever, polarised in such a fash- 
ion. Hetherington believes that all spaces should be 
seen as complex interrelations between modes of 
ordering and forms of resistance so that ‘the effects 
of power and resistance are intertwined’ (1997b, p. 
52). A focus on the complexity of spatial relations 
emerges here because Hetherington takes from 
ANT the idea that modes of ordering are never 
complete, closed totalities: they always generate 
uncertainities, ambivalences, transgressions and 
resistances. Rather than see orders and resistances 
as in opposition, Hetherington seeks to identify, 
firstly, how these two dimensions come to depend 
upon one another within particular sets of hetero- 
geneous relations and, secondly, how these com- 
plex relations are woven into various spatial forms5. 
In what follows, I will similarly focus on the inter- 
play between ordering and resistance although I 
will continue with the terms ‘prescription’ and 
‘negotiation’6. 

Classification and the duality of networks. 

In talking of spaces of ‘prescription’ and ‘negotia- 
tion’ I might be accused of simply adding a further 
distinction onto the multitude that already exist in 
social science, a distinction which may, moreover, 
collapse into a dualism thereby cleaving apart some 
of the many divisions (such as subject/object, 
action/structure, micro/macro, content/context) that 
ANT has sought to stitch together. However, I have 
been at pains to point out that prescription and 
negotiation are two sides of the same coin; one 
cannot exist without the other. And there are no 
hard, thick edges to this coin for prescription and 
negotiation shade into one another so that at times it 
may be hard to see which of these endeavours an 
actor is actually engaged in’. Moreover, I want to 
stress that the distinction being used here is simply 
an analytical device, and is employed merely as a 
means of rendering more clearly the spatial com- 
plexities of ANT. What then is the purpose of intro- 
ducing this particular analytical distinction? Why 
should the heterogeneous networks of ANT be scru- 
tinised from the vantage point of prescription/nego- 
tiation? 

I have raised the prescription/negotiation distinction 
here because I believe it to be analytically useful in 
two respects: firstly, it retains the strength of 
ANT-that is, it allows us to say something about 
network construction and the forging of network 
spaces-and, secondly, it leaves scope for the study 
of ambivalence, fluidity and marginality, features 
which some critics believe have been rather down- 
played within ANT (see, for instance, Star, 1991; 
Singleton and Michael, 1993; Wynne, 1992, 1993) 
but which quite clearly grip the geographical imag- 
ination (e.g. Soja, 1996; Pile and Keith, 1997). 
Focusing on spaces of prescription and negotiation 
may then allow us to address some rather funda- 
mental questions about network construction (using 
the traditional tools of ANT) while at the same time 
taking into account those actors who are only par- 
tially connected to, or have slipped in between, the 
striated folds of networked space-time. But more 
than this, the analytical salience of prescription/ 
negotiation derives from its ability to question some 
of the central tenets of ANT, most notably the 
heterogeneity of networks and the principle of sym- 
metry (outlined below in the next section). 
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I will begin this assessment of ANT by building on 
the discussion of formal networks in the last section 
in order to examine how they seek to order standar- 
dised practices across space and time. For simplic- 
ity, I will concentrate, in the main, on only one 
main aspect of such networks here, that is, the proc- 
esses of classification that are frequently used to fix 
the identities and actions of enrolled subjects (it was 
noted above - in reference to Leigh Star’s work - 
that classification - along with abstraction, quanti- 
fication, layering, standardisation and simplification 
- is usually employed in the making of formal 
networks). I concentrate on cl~s~cations for two 
reasons: firstly, they enable us to examine in some 
detail how prescription and negotiation ‘shade’ into 
one another as formal networks are employed in 
specific situations; secondly, they raise one of two 
interes~g issues for the conduct of ANT, most 
notably in the conceptualisation of heterogeneous 
spaces. I deal with each of these aspects in the 
following two sections. 

A useful starting point for the analysis of pre- 
sc~ptio~negotiation in formal networks is Susan 
Leigh Star’s recent research on the relationship 
between classifications and those who are classi- 
fied. This work is interesting because, while it is set 
broadly within an ANT framework, it illustrates 
how prescriptive sets of relations attempt to order 
particular spaces in ways which are sensitive to the 
ambiguities and uncertainties which character&e 
local responses to these relations. We can, firstly, 
define a classification, following Bowker and Star 
(1997, p. 2), as a ‘spatial, temporal or spatio-tempo- 
rai segmentation of the world’. While this is a broad 
conception of classification, it has the merit of 
showing that classificatory schemes, and the stan- 
dard&ions of practice that these imply, ‘literally 
saturate the worlds we live in’ (Bowker and Star, 
1997, p. 3). Moreover, this definition sees classifi- 
cations as more than just discursive constructs; 
rather, they are heterogeneous in composition and 
are ‘built into and embedded in every feature of the 
built enviro~ent’ (Ibid.). They thus act as ‘enclo- 
sures and confinements’, framing discrete spaces 
and organising behaviour in those spaces. However, 
while Bowker and Star argue that classifications 
saturate our world, they also recognise that ‘no one 
cla~i~cation orders reality for everyone’ (Ibid.). 
They thus concern themselves with ‘spaces of nego- 
tiation’ (although they do not use the term) for they 

believe that there is an urgent requirement to inves- 
tigate those spaces marked out as unclassified and 
non-standard. Such an investigation, they argue, 
might usefully proceed from some engagement with 
the ‘practical politics of classifying and standardis- 
ing’ (Ibid.). In other words, it is necessary to exam- 
ine the processes of network construction in which 
the cl~s~~tio~ are embedded in order to uncover 
how some spaces negotiate a degree of autonomy 
while remaining within the network. 

As an illustration of this approach, Star (1996) fol- 
lows the development of a classification scheme for 
nursing work at the University of Iowa. The case 
study examines the Nursing Intervention Classifica- 
tion which was aimed at depicting the range of 
activities that nurses carry out in their daily rou- 
tines. The classification system, which consisted of 
a list of some 336 inte~entions, labels, and defini- 
tions, gathered within a taxonomy of 26 classes 
(Star, 1996, p. 5), grew out of a co-operative proc- 
ess in which nurses in their workplaces tested out 
categories in order to assess their applicability. The 
scheme thus emerged interactively as classifiers and 
classified sought the most appropriate types of clas- 
sification. This particular network of classification 
was not, therefore, a unilateral, top-down imposi- 
tion of alien categories on localised practices; 
rather, the scheme was designed to work sympa- 
thetically with local practices as the aim was to 
render nursing work visible in order to strengthen 
the standing of nursing as a profession. And in this 
respect the scheme seemed to work successfully; 
according to Star (1996, p. 5) it ‘provides a mani- 
festo for nursing as an organ&d occupation and a 
domain of science’. 

However, despite the sympathetic relationship, 
encoded into the scheme, between localised prac- 
tice and abstract cl~~~tion, a tension emerged 
between ‘specifying what a nurse should do and 
taking away discretion from the individual practi- 
tioner’ (Ibid.). Star (1996, p. 6) summarises this 
tension in the following way: 

Nurses’ work is often invisible for a combination of good 
and bad reasons. Nurses have to ask mundane questions, 
rearrange bedcovers, move a patient’s hand so that it is 
closer to a button, and sympathise about the suffering 
involved in illness. Bringing this work out into the open 
and differentiating its components can mean belabouring 
the obvious, or risking being too vague. If the task to be 
classified is too mundane, then some nurses find it insult- 
ing. To tell a veteran nurse to shake down a thermometer 
after taking a temperature puts him or her into a childlike 
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position. Some experienced nurses, encountering inter- 
ventions they felt were too obvious, have called them a 
NSS or ‘No Shit, Sherlock!’ intervention. That is, it 
really doesn’t take Sherlock Holmes to real& that nurses 
have to do this! Creating difference by cutting up the 
continuum of duties that make up ‘looking after the 
patients welfare’ is thus sociologically, as well as phe- 
nomenologically and philosophically, very complex 

This complexity highlights the problems which can 
emerge as an attempt is made to turn spaces of 
negotiation into prescriptive spaces. Problems with 
the implementation of the scheme began to emerge 
and were recognised by the nurses who began to 
seek out a ‘zone of ambiguity wherein the indivi- 
dual nurse can practice discretion’ (Star, 1996, p. 
7). The nurses worked against the excesses of clas- 
sification, to carve out a space for negotiation, both 
with their patients and with the classification system 
itself (i.e. they began to create their own classifica- 
tions - such as NSS - for the classification 
scheme!). In this case, then, a standardised network 
was constructed out of localised informal practice, 
but was then superimposed upon that practice. In 
the process, unexpected reworkings of the scheme 
come into existence. 

scheme was configured by the ward. What ulti- 
mately emerged from this new ‘hybrid’ is not dis- 
cussed in Star’s study but we can take from her case 
study the notion that, in order to function at all, 
networks require a ‘performance’ on the part of all 
enrolled elements. While this performance must be 
bound by some of the ‘ties’ that hold the network 
together, this ‘binding’ may not completely inhibit 
the ability of actors to perform in other ways as 
we119. Thus, the network can be acted out at pre- 
cisely the same time as its precepts are flouted; 
actors thereby become conformists and non-con- 
formists simultaneously. 

So we have here two types of action: one, the stan- 
darisation and regularisation of behaviour within a 
network of classification; the other, an attempt to 
partially offset the classification scheme in order to 
retain powers of negotiation at the local (ward) 
level. Star’s case study usefully illustrates that these 
two types of action will frequently be in tension 
with one another as formal and standardised net- 
works attempt to simplify the actions of entities 
coping with multiple network memberships (that is, 
the nurses are not only linked into the classificatory 
scheme but have many local relationships with 
patients, machines, other nurses, doctors and so on 
to deal with)8. However, it should be noted here that 
these two types are not in some kind of dualistic 
opposition. Again, I wish to stress that they are a 
duality. So while resistance to the scheme emerged 
at the ward level, the ward should not be charac- 
terised as simply a ‘site of resistance’ (e.g. Pile, 
1997); rather, it comprises a site of ‘alternate order- 
ing’ (Hetherington, 1997b) wherein the classifica- 
tory scheme becomes embedded in the hetero- 
geneous relations existing at the ward level and the 
two combined to give rise to a new form of (dis- 
)order. So in this duality of action, it might be said 
that the ward was configured by the scheme and the 

Another example which illustrates the performative 
aspect of networks, and which also shows the diffi- 
cult relationship between formalised classifications 
and their encroachment on spaces of multiplicity 
and fluidity, comes from Nikolas Rose’s (1996) 
study of the ‘psy’ professions (that is, the ‘psycho- 
sciences’ of psychology, psychiatry and their cog- 
nates). In his characterisation of psy, Rose is con- 
cerned to trace the multiple lines or (in ANT 
terminology) networks tha: asscmblc humans into 
particular psychological subjects. That is, he is con- 
cerned with the regularised practices that connect 
psy subjects to various powerful actor-networks. 
Like Star, Rose discerns a tension between regular- 
isation and multiplicity. He summarises this tension 
(in a discussion which draws upon the work of Del- 
euze and Guattari (1988)tO by explaining that as 
standardised networks encompass more fluid and 
complex actors and spaces so two main axes of 
subjectivity begin to emerge: 

humans, at least along one plane of existence, are more 
multiple, transient, nonsubjectified than we are so often 
made to believe. Further, we can act upon ourselves to 
inhabit such nonsubjectified forms of existence... Yet 
opposed to this dimension or ‘plane of consistency’... is 
another plane: that of organisation, stratification, terri- 
torialisation.... If we do not experience and relate to our- 
selves as movements, flows, decompositions, and recom- 
positions this is because of the location of humans on this 
other plane, this plane of organisation that concerns the 
development of forms and the formation of subjects, 
within assemblages, whose vectors, forces, and intercon- 
nections subjectify human being, through assembling us 
together with parts, forces, movements, affects of other 
humans, animals, objects, spaces, and places (Rose, 
1996, pp. 17CL171). 

In this study, Rose provides some considerable 
insight into the complex forms of subjectivity 
which emerge as networks attempt to standardise 
complex actors. It is also clear that Rose wishes to 
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strengthen that ‘plane of consistency’ which is mul- 
tiple and transient against the closed and formal&d 
relations inherent in the psy networks and he clearly 
believes that psy subjects can act to shift the terms 
of their enrolment in the networks; that is, they can 
move into much less standardised or enclosed social 
spaces, into those marked out by flux and move- 
ment. And Rose is keen to promote spaces of nego- 
tiation in the realm of psy so that network affilia- 
tions might be questioned and amended. Thus, he is 
looking for cracks, rifts, folds, and room for 
manoeuvre in the psy networks, spaces where new 
forms of subjectivity might be brought into being. 
In short, as he puts it in the closing passage of the 
book, Rose is concerned to ‘enhance the contest- 
ability of the forms of being that have been invented 
for us’ so that we might ‘begin to invent ourselves 
differently’ (1996, p. 197). 

Rose and Star seem particularly interested in how 
we might ‘invent ourselves differently’ for both 
examine situations where humans are incorporated 
into networks and seek to (re)negotiate the terms of 
their incorporation. However, their analysts in&- 
tably give rise to an interesting question, one which 
has recurred again and again in response to the con- 
cerns of ANT: are humans any different to any 
other network entities? Is it just human actors which 
can ‘invent’ themselves anew or is this option 
potentially open to all? This is undoubtedly an 
important issue but tends to sit uncomfortably 
within an ANT framework. The reasons for this 
discomfort stem from the view that networks are 
heterogeneous for, in their efforts to follow such 
networks, actor-network theorists have been keen to 
redistribute action across both humans and nonhu- 
mans; that is, they grant the possibility of actor- 
status to things. As we have seen above, ANT 
stresses that it is the heterogeneity of actor-net- 
works which allows them to remain durable in 
space and time; it is the seamless mixing of social, 
technical and natural objects within networks which 
ensures that they frame our interactions, shape our 
activities, and direct our movements. Focussing on 
the negotiative capabilities of humans, however 
raises a number of questions, including: Are all the 
elements which are found in heterogeneous net- 
works ordered and arranged in the same way? Do 
all elements conform or resist in the same way? 
And these questions lead on to a more fundamental 
issue which can be couched in the following terms: 
Is the capability for ‘reinvention’, in the face of 

particular enrolments and network affiliations, an 
enduring distinction between humans and other 
(nonhuman) entities and actors? 

The question of symmetry 

ANT has focused on the heterogeneous complexion 
of networks and the way these are assembled to 
build actors and promote action. In the investigation 
of such networks, ANT has attempted to follow 
network builders as they stitch together durable 
associations through space and time. In following 
heterogeneous networks ANT has adhered to a prin- 
ciple of symmetry; that is, it works with no prior 
conception of which materials will act and which 
will function as simple intermediaries for the 
actions of others. It holds no view of which spatial 
arrangements will win out over others. In fact, 
ANT’s radicalisation of the symmetry principle”, 
along with the concern for heterogeneity, has 
become one of the most distinctive features of the 
whole theory . I2 ANT came to this principle via two 
main observations: firstly, humans are not always 
actors, frequently they are intermediaries and, sec- 
ondly, not all nonhumans are intermediaries, for 
they can often act in ways which change (human) 
worlds13. It makes sense, therefore, in the light of 
these observations, to remain agnostic about which 
entities (‘natural’ or ‘social’) will act and which 
will simply transmit the actions of others. As Latour 
(1987, pp. 175-176) puts it: 

we have to be as undecided BS possible on which ele- 
ments will be tied together, on when they will start to 
have a common fate, on which interest will eventually 
win out over which. In other words, we have to be as 
undecided as the actors we follow... The question for us, 
as well as those we follow, is only this: which of these 
links will hold and which will break apart? 

ANT works, therefore, with a very simple definition 
of action: it is the establishment of links in net- 
works; thus the theory merely concerns itself with 
which links hold and which fall apart. It thereby 
‘flattens’ all distinctions between the entities which 
comprise networks. In so doing, it questions 
whether humans are, in principle, very different to 
nonhumans: nonhumans can act; humans can func- 
tion as simple intermediaries. More than this, it 
questions the very status of the term ‘human’: thus 
Law (1994, p. 33) can argue that ‘people are net- 
works. We are all artful arrangements of bits and 
pieces. If we count as organisms at all this is 
because we are networks of skin, bones, enzymes, 
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cells - a lot of bits and pieces that we don’t have hope that they can modify both themselves and the 
much direct control over and we don’t know much networks in which they are enmeshed (see, for 
about at all’ (see also Callon and Law, 1995). instance, Haraway, 1997). 

However, as Rose shows in his discussion of psy, in 
certain networks humans are aggregated; that is, 
they are ‘black-boxed, straightened up’, and are 
conferred singular and stable identities as 

‘humans’. And in the networks that operate in this 
fashion, being ‘human’ can mean very different 
things: ‘[wlithin... different practices, persons are 
addressed as different sorts of human beings. Tech- 
niques of relating to oneself as a subject of unique 
capacities worthy of respect run up against practices 
of relating to oneself as the target of discipline duty 
and docility’ (Rose, 1996, p. 141). So in certain 
networks the term ‘human’ becomes what I have 
elsewhere (Murdoch, 1997b), after Brian Wynne 
(1992), called a ‘first order approximation’; that is, 
it becomes a shorthand description for a significant 
subject/object/relation/action within a network. 

At certain times and in certain places humans can 
be networks - compositions of various entities - 
with identities which derive from the relations 
established between these entities; on other occa- 
sions in other places, humans can be situated in 
networks as enclosed and discrete entities-in-them- 
selves, with relatively fixed and coherent forms of 
being. Following ANT we might stipulate that it is 
always encumbent upon us to ‘open up’ human 
‘black boxes’ so that the (heterogeneous) networks 
which give rise to these entities can be investigated. 
Yet is this always necessary? In the earlier paper 
(Murdoch, 1997b) I proposed that at certain times- 
for instance, when the networks are relatively stable 
and there is little dispute or negotiation around the 
categories - it might be appropriate to leave ‘black 
boxes’ - such as ‘human’ - alone. If there is no 
uncertainty surrounding the useage of such cate- 
gories then there may be little to gain by imposing a 
‘deconstructionist’ logic upon them. There may 
even be some value in keeping the boxes closed. 
For instance, following the discussion of Rose and 
Star’s work above, we might cite circumstances 
when humans can be mobilised around certain ‘core 
beliefs’ - i.e. what it is to be ‘human’ - and 
thereby persuaded to act in ways which open up 
scope for ‘reinvention’ (that is, if ‘reinvention’ is a 
goal build a network which specifies this course of 
action). In such circumstances, humans will be 
enrolled (and extolled) as reflexive actors, in the 

The question remains, however, how far the sym- 
metrical perspective offered by ANT can be inte- 
grated with a human-centred analysis (Murdoch, 
1997b). Rose and Star seem to infer that the relent- 
less heterogeneity of ANT can be brought into an 
accord with strategies for human reinvention. How- 
ever, there must be some doubt whether such an 
accord would meet the symmetry principle outlined 
above. As an illustration of this point it is worth 
referring to Ian Hacking’s (1986, 1990, 1997) work 
on the effect of new categorisations on both popula- 
tions and individuals. Hacking, like Star and Rose, 
believes there is a complex interaction between 
classifications and those classified. However, unlike 
the aforementioned authors, he argues that this 
complexity reveals a key and fundamental distinc- 
tion between humans and nonhumans. He develops 
this point by first repeating how the complex 
responses that humans can make to certain form- 
ahsed enrolmcnts tend to apcraic. IIc says: 

classifications may interact with those classified. People 
who are classified as being of a kind... can become aware 
that they are so classified, and those that apply new clas- 
sifications to others then relate to those others in new 
ways. We make tacit or even explicit choices about our 
ways of living so as to fit into, or else escape from, the 
classification applied (1997, p. 15). 

As far as Hacking is concerned this ‘looping effect’ 
(as he calls it) between classifications and forms of 
subjectivity is a property of humans and humans 
alone. Humans, according to Hacking (1997), are 
‘interactive kinds’, a phrase which refers to the 
complex interrelations which allow those people 
classified as a certain type to respond to the classifi- 
cation by either resisting or adapting its specifica- 
tions. Nonhumans, on the other hand, are ‘indif- 
ferent kinds’ as they do not behave in given ways 
because of the descriptions (classifications) that we 
(humans) make of them. Thus the actions of 
humans and nonhumans differ in terms of their 
response to systems of classification: the former can 
seek out room for negotiation contra the classifica- 
tions while the latter will act utterly indifferently. 

This problem has also been pointed to by other 
commentators, such as Pickering (1993), who see 
intentionality as the key distinction between human 
and nonhuman entities. Although he is keen to 
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stress that agency and action are emergent effects, 
dependent on networks of intimate human/nonhu- 
man interactions and relations, Pickering sees inten- 
tionality as a mobilising force which leads certain 
actors to construct networks in the first place. While 
it can no doubt be argued that intentions only carry 
any significance as part of longer chains (i.e. behind 
intentions lie other intentions and many other 
resources) ‘intentions’ like ‘humans’ can be simpli- 
fied and black-boxed. For instance, ‘intentionality’ 
is addressed by both Hacking and Rose in their 
studies of statistics and psy respectively as they 
both emphasise the significance of intentional 
action when it comes to the negotiation of new 
network enrolments as classifications are reflex- 
ively assessed and adapted or resisted. So we might 
find ourselves struggling for symmetrical perspec- 
tive on heterogeneous relations while at the same 
time relying on intentionally motivated humans as 
key actors. 

A useful starting point in trying to align ANT with 
such human-centred analyses as those cited above 
might be to emphasise the importance of seeing 
network conformity and nonconformity as perfor- 
mative elements in all networks. For it is only by 
keeping this in mind that we can assess how new 
modes of description and classification bring new 
possibilities for action into being. It is clear that 
Hacking, Rose (and, for that matter, Star) are keen 
to promote those schemes which maxim& the 
room for negotiation between the classification and 
the classified in much more robust terms than the 
actor-network theorists. This discrepancy may be 
due to their willingness to consider human actors 
assessing classifications and acting either with or 
against the schemes in which they are enrolled. 
Thus, it is implicitly asserted in the work of these 
authors, that a neglect of the ‘looping effect’ may 
not only inhibit our understanding of how new net- 
works are forged out of complex interactions 
between forces of standardisation and negotiation, 
but may also miss the potential these new poss- 
ibilities hold for the movement of actors from the 
plane of organisation and stratification (pre- 
scription) to the plane of multiplicity and transience 
(negotiation). 

To summarise this section, ANT is primarily con- 
cerned with only one type of action, that is, with 
how networks and the elements that comprise them 
co-evolve. It shows us in marvellous detail how 

things are brought into alignment as networks draw 
together various elements. In order to be effective 
in this endeavour, ANT is as open-minded as 
possible about which elements will link together, 
how strong the links will be, what types of action 
will arise, and how spaces thereby come to be 
arranged. In following the actions of network-build- 
ers this openness is entirely appropriate and is use- 
fully assisted by the principle of symmetry which 
forces the analyst to restrain from making any a 
priori judgement about which entities will act, 
which will be intermediaries, and how they will be 
spatially composed. In addressing a slightly differ- 
ent problematic, howeverdne which goes as fol- 
lows: how are networks negotiated by those who 
are only, at best, partial and ambivalent members? 
- the principle of symmetry may well be a hin- 
drance. That is, it may prevent us from accounting 
for the ‘looping effects’ between standard&d net- 
works (such as classifications) and their ambivalent 
(human) members. 

cor;c:usfon 

In concluding this paper, I would like to return to 
some of the more general considerations on space 
that I introduced at the start and ask is geography 
really a hindrance - as Latour (1997) supposes - 
to the pursuit of relationalism? In addressing this 
question, it is worth repeating that the standpoint of 
absolute space has not only disappeared in the net- 
work topology of ANT but is similarly absent from 
much contemporary human geography. It appears, 
therefore, that relational spaces can be thought in 
many different ways. In this paper I have outlined 
how they might be thought from within ANT. In so 
doing, I have also tried to show that the spatial 
sentiments of ANT are, in many ways, quite similar 
to those prevailing in human geography at the pre- 
sent time. Thus, in the analysis presented here, I 
have sought to build up links between ANT and 
more mainstream geographical thinking, not only 
through an acknowledgement that both are avow- 
edly relationalist, but also by harnessing ANT to the 
concerns of spatial marginality, resistance and 
transgression, concerns which firmly grip the geo- 
graphical imagination .at the present time. Thus, I 
have outlined the strength of ANT - its concern 
with how the heterogeneous networks that order our 
world come into existence - but I have done so in 
a way which orients this strength towards issues - 
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such as the role of multiplicity, ambivalence and 
negotiation in networks - which have not always 
been central to the approach. In so doing I hope to 
have indicated the kind of spatial topologies which 
might be elaborated using ANT. 

In constructing this analysis I have suggested that 
the spaces of ANT might be differentiated into two 
main types: spaces of prescription and spaces of 
negotiation. The former are likely to be spaces of 
relatively fixed co-ordinates and will tend to be 
marked out by formal and standard&d sets of 
heterogeneous relations (and could, at times, be 
seen as Euclidean spaces); the latter will be spaces 
of fluidity, flux and variation as unstable actors or 
coalitions of actors come together to negotiate their 
memberships and affiliations (and could be seen as 
topolgical or rhizomatic spaces). We thus arrive at a 
geography of prescription and negotiation in which 
spaces are folded by formahsed networks - such 
as systems of classification - and by ‘alternate 
spaces’ (Hetherington, 1997b) that arise from the 
complex processes of negotiation which surround 
such networks. 

I have also tried to understand the spatial dimen- 
sions of actor-networks and have argued that geo- 
graphical areas might be seen as folded and pleated 
by formal and informal sets of associations. We can 
begin to imagine a geography which might begin to 
trace the way this folding and pleating emerges 
from the interactions between formalised and fluid 
spaces. It might trace this network topology in 
much the same way as it once traced maps of moun- 
tains and marshlands, with their fixed contours and 
changing boundaries. But rather than assuming a 
panoptical view from which geographical relations 
of all kinds can be surveyed, this becomes the more 
modest geography of networks, a geography which 
is inscribed from within the networks but which 
also seeks to balance the perspectives of multiple 
network positions. It is a folded and striated geog- 
raphy - or, rather, a geography of folds and stria- 
tions - one which seeks to hold the central and the 
peripheral, the formal and the informal, the ordered 
and the disordered within a common frame of refer- 
ence (Doel, 1996). It will seek to show how these 
positions are distributed within actor-networks. It 
will, in other words, identify how the forces of pre- 
scription order time and space while simultaneously 
showing how these orderings are continually re- 
negotiated. 

This takes us to the quote which opens this paper: 
Leigh Star’s (1995) view of space as an ‘arrange- 
ment of priorities’. The concepts of prescription and 
negotiation have been employed here to highlight 
the struggles which routinely take place over defini- 
tions of space as certain priorities - such as those 
emerging from classifications - compete with oth- 
ers-such as those emerging from efforts to ‘invent 
ourselves differently’. As standardised networks 
reach deeper and deeper into more and more areas 
of social life so they seek to impose their standar- 
dised priorities over others of a more fluid com- 
plexion. These priorities become inscribed in socio- 
material arrangements which subsequently go on to 
con@ure actors and agency (Munro, 1997b). Prior- 
ities begin to stack up, one upon the other, giving 
shape to our everyday spatial arrangements and the 
types of action that can unfold within such arrange- 
ments. Thus, once one set of priorities has been 
imposed and enshrined in a given set of socio-mate- 
rialities so they will tend to make the next ‘round’ 
of prioritising easier for those who were successful 
last time. While these arrangements are never 
totally successful in prescribing action - as the 
quote from Munro also provided at the beginning of 
the paper indicates, actors can sometimes slide 
through or between network foldings - neverthe- 
less the shape of the world does, to some extent, 
reflect the will to prescribe, to straighten up, to 
render singular. Tracing the topology of networks is 
therefore akin to tracing the topology of power for 
whoever succeeds in defining the order of priorities 
succeeds in determining the connections which give 
rise to the spatialities and temporalities that com- 
pose our world. In such a context as this, the strug- 
gle to ‘reinvent ourselves’ becomes a pressing and 
urgent need. But we should not fool ourselves into 
thinking that our ‘reinventions’ can ever made out- 
side network, for we all, always, depend upon 
forms of order as we seek to fashion disorders. 
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Notes 

1. In this sense, the paper should be read as an attempt 
to put some flesh on the notion of ‘actor-space’ 
introduced by Murdoch and Marsden (1995) in order 
to draw attention to the indissoluble linkages 
between the material, phenomenological and social 
components of socio-spatial situations that are mobi- 
lised during any action process. The term actor- 
space was outlined in rather simplistic terms in that 
earlier paper; here I wish to show how different 
actor-spaces might be distinguished and assessed. 

2. In the main, the material reviewed in this paper 
comes from within the actor-network corpus (nota- 
bly the work of Michel Callon, Bruno Latour, and 
John Law). I also refer to the work of writers who 
are sympathetic to ANT but develop themes which 
do not sit centrally within the theory, I am thinking 
here notably of Leigh Star. However, I draw into the 
analysis non-ANT authors such Ian Hacking and 
Nikolas Rose to support my line of critique. My 
defence for employing these non-ANT scholars is 
that they work broadly within the Foucaldian 
approach which has many links with ANT (notably 
the analysis of power relations - for a general dis- 
cussion see Murdoch, 1997b; Thrift, 1997; for 
Latour’s views on Foucault see L&our and Craw- 
ford, 1993). Nikolas Rose, in particular, has drawn 
upon Latour and Deleuze in developing Foucault’s 
studies of the human sciences. Ian Hacking is less 
sympathetic to the styles of reasoning inherent in 
ANT but his work is useful in showing how ANT 
might differ from other branches of Foucauldian 
analysis. 

3. It is worth noting in passing that Harvey’s remarks 
here correspond in many ways to Latour (1987, p. 
228) proposal that space and time are produced 
within networks. 

4. One need only think of the discussions of associa- 
tions and networks within economic geography (see, 
for instance, Amin and Thrift, 1994, 1995; Thrift, 
1995, Cooke and Morgan, 1993) or the pre- 
dominance of poststructuralism within cultural 
geography (see, for instance, the collection edited by 
Benko and Strohmayer, 1997; Pile and Keith, 1997). 

5. In one sense, this implies providing readings of sit- 
uations which are sensitive to the multiple inter- 
pretations which might be made by differentially 
positioned actors. For instance, in his study of the 
pottery museum quoted ealier, Hetherington dis- 
plays the composition of the museum to show that 
while it might be read as an ordered, homogeneous 
space there are disruptions within this ordering. 
These disruptions emerge from the heterogeneous 
nature of the materials assembled in the museum; as 
Hetherington puts it, ‘heterogeneity... never settles, 

it always seeks to assert itself, not always through 
human actions but through the actions of objects’, 
objects that are ‘capable of acting when looked at 
through the relations established through hetero- 
geneous material networks like that of the museum’ 
(1997a, p. 215). In the same way, Leigh Star’s 
experience in MacDonalds can be seen as either con- 
forming to the network (buying the standard burger) 
or undermining its powers of enrollment (scraping 
off the onions). So we might say that networks give 
rise to what Law and Bijker (1992, p. 300) call a 
‘geography of enablement and constraint’; they can 
be ‘read’ from either side of the ‘fence’ but it might 
be more appropriate to combine both readings - 
ordering and disordering - as seamlessly as 
possible. 

6. Hetherington’s book The badlands of modernity is, 
as the title suggests, concerned with those modes of 
ordering emblematic of modernity. He wishes to 
show that modernity is never a closed and total order 
but always vacillates between freedom and control. 
In his view, ‘[t]his means not only that the space of 
modernity is inherently open to resistance and differ- 
ence, but that it is indeed constituted by it’ (1997b, 
p. 139). This also means ‘that resistance and margin- 
ality cannot be seen as separate from, as opposed IO, 
the process of ordering’ (Ibid.). Thus there can be no 
unambiguously marginal space, which somehow lies 
outside modes of ordering for ‘[tlhere is no space 
that is free from ordering in some form or another’ 
(1997b, p. 31). Although I share this concern with 
ordering (or prescription) and resistance (or negotia- 
tion) I am not concerned here with anything as grand 
as ‘modernity’. I merely wish to examine how the 
different dimensions can co-exist within networks. 
Thus I focus on particular forms of prescription and 
negotiation. While these might ultimately give rise 
to something akin to ‘modernity’, it is the particular- 
ities which interest me here. 

7. I realise that I am here elaborating an approach to 
ANT which seems to bring us close to Giddens’ 
notion of ‘duality of structure’. There are close par- 
allels (as pointed out to me by Hans Harbers) 
between enablement/constraint and prescription/ 
negotiation. Structuration theory refers to the 
enabling and constraining effects of structures, to the 
ways that structures are both medium and outcome 
(Giddens, 1984). In a similar fashion, I am saying 
that prescription and negotiation are two sides of the 
same coin and cannot exist one without the other. 
The main distinction, however, between the work of 
Giddens and the actor-network theorists lies not in 
the notion of duality (which Giddens consciously 
employs to replace dualisms such as subject/object) 
but in the notion of structure. Because Giddens 
neglects the heterogeneous composition of the social 
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8. 

9. 

10. 

11. 

he employs a weak conception of structure thereby 
allowing a certain voluntarism to mar his conception 
of action; ANT, on the other hand, ties structures 
(those stable arrangement which frame and shape 
action) into the deployment of durable materials and 
can thus account, in intimate detail, for collective 
and individual action simultaneously (see Callon 
and Law, 1997; L&our 1996 and - for a fuller 
comparison between structuration theory and ANT 
-see Murdoch, 1997a). 
Of course, settlements between the two are frequent; 
in fact, such settlements are perhaps the norm for 
otherwise network stability of any kind would be 
almost impossible to achieve. In effect, the socio- 
material stability which surrounds us indicates the 
ubiquity of successful trade-offs between the two. 
At times, we might speculate, new hybrid ‘perform- 
ances’ might give rise to new modes of ordering. 
This possibility is discussed by Hetherington 
(1997b) who sees an ‘alternate order’ as one which 
establishes its own networks such that it begins to 
rival the order from which it emerges. It is not clear, 
however, what scale of network qualifies as an 
‘alternate order’. Hetherington (1997b) book cites a 
number of examples of alternate orders but. as these 
are all located in the 18th century, it is relatively 
easy to show that they did indeed lead to the estab- 
lishment of orders to rival those dominant in society 
at that time. Specifying such rivals in advance is 
likely to be rather more tricky. 
There are clear parallels between actor-network the- 
ory and the rhizomatic approach of Deleuze which 
are acknowledged by Latour (see comments in 
Latour and Crawford, 1993) and have also been 
referred to by (Thrift, 1996,1997) and Hetherington 
(1997). There is clearly a need for some clarification 
on how these two approaches may usefully inform 
one another and 1 apologise to Nigel Thrift for once 
again dodging this issue. 
The ANT use of symmetry is an extension of David 
Bloor’s earlier use of the term which calls for a 
symmetrical approach to the explanation of both true 
and false beliefs (Bloor, 1976). Sociologists, Bloor 
argues, should analyse what are taken by scientists 
to be true claims about the natural in the same way 
as they analyse mistaken claims. This principle is 
important for sociologists because it effectively 
ensures that ‘true’ scientific beliefs are not somehow 
‘given’ by nature but come within the scope of 
sociological analysis and explanation. Thus sociolo- 
gists should take the boundary between true and 
false as something to be explained rather than the 
starting point for their analyses. Callon and L&our 
simply use the same idea to examine other boun- 
daries such as ‘natural’ and ‘social’. For a critical 

12. 

13. 

consideration of the symmetry principle in science 
studies see Pels (1996). 
For some guidance on the significance of the sym- 
metry principle and what is at stake in its employ- 
ment see the debate between Collins and Yearly and 
Callon and L&our in Pickering (ed.) 1992. 
There was of course a theoretical imperative behind 
the symmetry principle within ANT: in brief, actor- 
network theorists sought to prevent natural scientific 
hegemony over social science being replaced by a 
social scientific hegemony over natural science. 
Thus, it is argued that social science should not seek 
to ‘explain’ natural science; rather a new form of 
description which links both forms of science sym- 
metrically is proposed. 
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