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ABSTRACT. This paper argues that time-geography can make a
contribution to contemporary ‘rematerialized’ geographies, be-
cause the interconnections among social processes, human cor-
poreality 

 

and

 

 inanimate material artefacts within the landscape
were among Hägerstrand’s central concerns. Time-geography
needs none the less to be extended in several ways to make it more
reconcilable with current thinking about materiality in geography.
The possibility of combining Hägerstrand’s framework with no-
tions from (post) actor-network approaches is therefore explored.
It is suggested that concepts and notions from the latter may con-
tribute to the advancement of the conceptualization of action at a
distance and agency in general in time-geography, as well as the
incorporation of the immaterial realm into space–time diagrams.
The resulting materially heterogeneous time-geography is a
framework for studying the spacing and timing of different ma-
terial entities that is sensitive to the role of artefacts and their local
connectedness with other material forms. Some of its elements are
illustrated briefly through an empirical study of the roles played
by a few mundane artefacts in working parents’ coping with child-
care responsibilities on working days. The case study suggest that
these artefacts not only enable goal fulfilment and routinization
but also result in further spacing and timing practices, and can in-
troduce uncertainty and novelty to existing orders.
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‘The importance of the social world is per-
haps reasonably well understood. But to my
knowledge, our ‘communications’ with things
and what things means as agents in social sit-
uations are rarely examined.’

 

(Hägerstrand, 1984, p. 10)

 

‘Objects are back in strength in contemporary
social theory. … a new world of materialities
and objectivities has emerged with an urgency
which has turned them into new sites of per-
plexity and controversy.’

 

(Pels 

 

et al.

 

, 2002, p. 1)

 

Introduction

 

Much has changed in human geography and social
theory since the early 1980s. The past decade has
seen various yet divergent calls for a material

(re)turn in geography, reflecting an increased un-
ease with the discipline’s focus on issues of mean-
ing, representation and discourse (e.g. Philo, 2000;
Lees, 2002). Although the very notions of matter
and materiality as something opposed to culture or
the immaterial are to be considered inadequate
(Latham and McCormack, 2004), material geogra-
phies currently proliferate (Bakker and Bridge,
2006). They develop into multiple directions and
draw on multiple sources, including social anthro-
pology, feminist theory, and science, technology
and society (STS) studies. In particular, actor-net-
work theory (Latour, 1999, 2005) in the STS field
has been influential. It has played an important role
in the renewed interest in the geography of plants,
animals and physical objects and landscape geo-
graphy (Laurier and Philo, 2003; Hinchliffe 

 

et al.

 

,
2005), and stimulated geographers’ thinking about
agency and subject–object relations (Thrift, 1996).

Usually attempts to rematerialize geography do
not (re)turn to traditional approaches for address-
ing the relations between human beings and the
physical world surrounding them. And yet, an en-
gagement with some “older” geographical work –
in particular Hägerstrand’s time-geography –
might be useful to recent material geographies.
While some may still think that time-geography
only concentrates on constraints, is based on Car-
tesian space and Newtonian time and characterized
by underdeveloped notions of power and agency
(cf. Giddens, 1984; Harvey, 1990; Rose, 1993),
Hägerstrand and co-workers sought to overcome
many of these criticisms in the 1980s and 1990s
(Lenntorp, 1999). In addition, Hägerstrand’s inter-
est in all physical materiality on the Earth’s surface,
the interdependence between human beings and in-
animate material entities and the ‘social’ conse-
quences thereof have not always been conveyed ad-
equately in geographic textbooks and the writings
of influential theorists. This is exemplified in major
theorists’ discussions of the coupling constraints
concept. Originally defined as emanating from the
human need to join other human beings, materials
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and/or artefacts for production, consumption or
transaction (Hägerstrand, 1970), Giddens (1984, p.
114) described them as constraints ‘that condition
activities jointly with others’ and Harvey (1990, p.
211) as ‘the need to have the time–space paths of
two or more individuals intersect to accomplish any
social interaction’. Thus, the individual need to
couple oneself to all kinds of inanimate entities has
repeatedly been squeezed out of descriptions of
what coupling constraints entail.

This is not to suggest that time-geography is
without problems or shortcomings. For instance,
while physical co-presence/absence and local con-
nectedness are emphasized, the conceptualization
of relations at a distance is underdeveloped in
Hägerstrand’s version of time-geography. His con-
ceptualizations of agency, the role of material arte-
facts and the intersection of the material and imma-
terial realm may also be advanced. (Post) actor-net-
work approaches appear to be a useful candidate
for such advancement, because their ontologies are
at least to some extent commensurable with time-
geography (Gren, 2001; Thrift, 2005).

This paper explores to what extent time-geogra-
phy may be combined with, and benefit from, in-
sights from (post) actor-network approaches. At-
tention is focused on technical artefacts, because
they can be used to extend the time-geographic
conceptualizations of agency and action at a dis-
tance and show how local connectedness affects the
durability of sociomaterial assemblages. The roles
of a few artefacts are illustrated through a brief case
study of how parents in dual-earner households
space and time their work and caring responsibili-
ties on working days with data from the Utrecht re-
gion, the Netherlands. The remainder of the paper
starts with a description of time-geography, fol-
lowed by a discussion of some insights and con-
cepts from (post) actor-network approaches. The
reader should keep in mind that neither of these
bodies of work is homogeneous; both are variegat-
ed and do not constitute coherent wholes.

 

Hägerstrand’s time-geography

 

Torsten Hägerstrand sought to provide a perspec-
tive – a worldview as he sometimes called it – on
the ways in which all that exists on the Earth’s sur-
face gets placed or places itself during a certain pe-
riod of time as an alternative to the increasing frag-
mentation and specialization of human geography
(Hägerstrand, 2004). Time-geography as he envis-
aged it is process-oriented, concerned with move-

ment and circulation of materiality, and accords a
central role to touch as a sensory faculty and basic
form of communication rather than speech and lan-
guage (Gren, 2001; Pred, 2005). His interest in
movement resulted in discomfort with convention-
al maps, which he sought to overcome through an
alternative notation system – the time-geographic
diagrams.

A detailed discussion of time-geography in the
1970s may be found in Parkes and Thrift (1980).
Suffice it to say that time-geography started as a se-
ries of basic postulates about what human beings
can(not) do and was built around the core concepts
of the 

 

space–time trajectory

 

, 

 

space–time con-
straints

 

, and the 

 

project

 

. The path or trajectory rep-
resents the movement of any physical entity through
space and time, and is the outcome of the interac-
tions between constraints and projects. Constraints
were grouped into three basic types. In addition to
coupling constraints, Hägerstrand (1970) identified
capability and authority/steering constraints –
physiological and instrumental restrictions and
laws, rules and norms regulating access to sections
of physical space, respectively. Later a distinction
was drawn between space–time constraints that are
contingent and amenable to modification and basic
conditions to which all interactions among animate
and inanimate entities are subject (Hägerstrand,
1975). The latter include, for instance, the impossi-
bility of two bodies or objects occupying exactly the
same position in physical space at a given moment
in time and the indivisibility of the human body.
Simple as they may seem, these basic conditions
have profound implications, including a presence/
absence binary: corporeal presence at one location
implies absence elsewhere (Adams, 1995).

Projects were originally defined as clusters of
acts, individuals and items necessary for the com-
pletion of any intention-inspired or goal-oriented
behaviour (Hägerstrand, 1973). Attention for the
project concept grew in Hägerstrand’s later writ-
ings, in which he emphasized the importance of 

 

lo-
cal connectedness

 

 and momentary ‘thereness’ of
phenomena as determinants of the success of
projects. Completion of a project requires room to
be made within a 

 

landscape

 

: a territory with its to-
tal filling of material and immaterial entities – hu-
man bodies and minds, animals, artefacts, words
and other entities – that constitute the conditions
for action. Rather than a visual or scenic panorama,
it is a configuration of contacts between countless
existents with their own biographies of encounters
(Hägerstrand, 1995a).

 

1
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Projects are linked to the landscape through the
(re)creation of 

 

pockets of local order

 

: specific sec-
tions of the landscape equipped with material ob-
jects and systems of regulation facilitating the (re-
peated) performance of acts (Ellegård and Vilhelm-
son, 2004; Lenntorp, 2004). Ordering, for Häger-
strand, was the spacing and timing of bodies,
artefacts and other items as parts of the landscape
in a continuous attempt to protect a project from the
intervention of unwanted influences, the double
challenge of keeping favourable things and events
within reach and unfavourable ones out of the im-
mediate environment through a variety of interre-
lated strategies (Hägerstrand, 1974, 1984, 1988):

1.

 

Transportation

 

, or actually the enhancement of
the speed of movement 

 

vis-à-vis

 

 that of other
entities in the landscape;

2.

 

Fixation

 

, or the ‘colonisation of the future’
(1988, p. 40) whereby durable structures are
created or used that provide protection within
the landscape. These structures can be material
or immaterial. Examples of the latter are prom-
ises and contracts;

3.

 

Deployment of technologies

 

, to overcome capa-
bility constraints and reduce the uncertainty im-
manent to projects through the standardization
of acts.

As the opening quote of this paper and the previous
paragraph suggest, Hägerstrand and associates ex-
plicitly acknowledged the importance of and em-
pirically investigated material ‘things’ during a pe-
riod when few human geographers were interested
in materiality (Hägerstrand, 1974; Ellegård, 1983,
1996). They did so because they believed artefacts
to mediate social structures and relations (Häger-
strand, 1995a). Implied in this statement is the sug-
gestion that the physical is not simply material.
Similarly, Hägerstrand (1989, p. 5, emphasis add-
ed) argued that:

Meaning and matter come together in the hu-
man person. Action in the landscape whatever
the meaning is, is also 

 

matter acting on mat-
ter

 

. Seen in this perspective actions become
space/time trajectories of matter.

It is therefore possible to argue that, especially in his
latest writings, the material and immaterial were en-
tangled in one another for Hägerstrand. Rather than
dualistically juxtaposing internal mental experienc-
es and events in the outside world as in the 1970s,

Hägerstrand (1995a, b) was more interested in the
intersections and overlap of the cultural and the ma-
terial in the landscape. As the philosophical under-
pinnings of these endeavours, he used the Popper
and Eccles scheme of the three worlds – the universe
of physical entities; mental states; and products of
the human kind (Hägerstrand, 2004).

Hägerstrand’s conceptualization of agency
seems to have developed over time. In the 1970s
agency tended to reside with humans, as the defi-
nition of the project concept exemplifies. While it
can be traced in his texts from the 1970s, he argued
more explicitly that agency is not necessarily relat-
ed to intentionality, will and consciousness in the
1980s and 1990s. Drawing on Wittgenstein and
others, he then emphasized how human beings in-
teract with their surroundings through touch and
everyday practices. Unlike earlier work (Häger-
strand, 1974), he later also considered artefacts to
be imbued with some kind of agency, as the open-
ing of this article suggests. And in one of his last pa-
pers Hägerstrand (1995a, p. 36) wrote:

it is striking how tightly the boundary is drawn
around the actor. There is only a social context
and this only in a very abstract form. Neither
the actor nor his or her partners are considered
as living bodies. And there are neither tools
nor other things as support or as material to
work on.

At least in Hägerstrand (1984), he argued that ar-
tefacts as agents not only enable people to over-
come capability constraints but are also 

 

sources of
routinization and stabilization

 

, enhancing the pre-
dictability of projects. It should be added, however,
that overall his texts do not suggest that he consid-
ered artefacts and other objects to be full-fledged
actors; he continued to distinguish between causal
events in nature and social actions by humans
(Hägerstrand, 1995a). He also wrote about the
‘life’ of humans and ‘existence’ of animals, plants
and artefacts (Hägerstrand, 1995b), thereby hinting
at ontological differences in kind between people
and the nonhuman entities populating the Earth’s
surface. One could say that Hägerstrand remained
somewhat vague and undecided about the agentive
capacities of the latter.

Arguably it is to the understanding of how the lo-
cal connectedness of material forms constrains and
enables ‘social’ processes that time-geography
makes its largest contribution. Although Häger-
strand pointed out that landscapes are not necessar-
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ily local, time-geography could benefit from fur-
ther conceptual development of the relations be-
tween material entities that are separated in physi-
cal space (cf. Adams, 1995). This, I believe, is
important because processes such as globalization
and technological advances have increased oppor-
tunities for action at a distance and reconfigured the
meaning of the words 

 

near 

 

and 

 

far

 

 in everyday par-
lance and scientific discourse (Amin and Thrift,
2002; Callon and Law, 2004). At the same time, the
fundamental corporeality Hägerstrand sought to
highlight should not be discarded, as action at a dis-
tance always requires the physical bundling of peo-
ple, artefacts and other material forms. Further,
while addressing the role of everyday material ar-
tefacts, issues of agency and the relations between
the material and immaterial in particular in his later
work, Hägerstrand did so at an abstract level with-
out recourse to empirical investigation. Conse-
quently, it remains unclear how and why artefacts
act as agents in social situations and can invoke
change in existing orders. One way to address these
issues is to draw on insights from (post) actor-net-
work approaches and an empirical study of every-
day objects used by dual-worker households to jug-
gle work and caring responsibilities.

 

(Post) actor-network approaches

 

The term ‘actor-network theory’ (ANT) is com-
monly used to denote the work of Latour, Callon,
Law and their colleagues. During the past years
these researchers tended not to use this name, but
Latour has recently re-embraced the term ‘since the
easiest signpost is the best’ (2005, p. 9). In this ar-
ticle I employ the names “(post) actor-network ap-
proaches” or “(post) ANT” for the work of these
STS writers, their colleagues and geographers in-
spired by them. It has become increasingly difficult
to separate this field from other approaches, be-
cause what used to be known as ANT has been min-
gled with other post-structuralist currents, espe-
cially those inspired by the “vitalist” philosophy of
Gilles Deleuze who reworked the ideas of Bergson,
Spinoza and other philosophers. This blending of
(post) ANT with other currents is perhaps best ex-
emplified through non-representational theory in
geography, for which Latour and associates are one
source of inspiration alongside thinkers as diverse
as Deleuze, Merleau-Ponty, Bachelard, Butler and
Haraway (Thrift, 1996; Amin and Thrift, 2002).
The genesis of actor-network thinking is well re-
hearsed by now (Murdoch, 2006) and will not be

repeated here. Attention will instead be directed to-
wards the (post) ANT contributions to thinking
about ordering, materiality and agency.

Questions of ordering have always been central
to (post) ANT, whereby ordering may be described
as the coordination of a large heterogeneity of ma-
terial and immaterial elements into specific spatio-
temporal arrangements (Callon and Law, 2005).
Time and again it has been contended that orders
can be established in numerous ways and are al-
ways provisional; they are precarious achieve-
ments continuously liable to modification. There
are none the less various ways in which orders can
be given at least some degree of stability, including
the deployment of technical artefacts such as meas-
urement devices, texts and automatic door closers.
Technologies such as these create (quasi) stability
because they localize and globalize human interac-
tion (Latour, 1996). They localize in the sense that
they channel the possibilities for (human) interac-
tion into specific directions; they globalize because
they enable human beings to extend relations in
space and time. By 

 

delegating

 

 interaction and other
relations into nonhuman entities, humans can give
obduracy and transportability to those relations.
Artefacts are thus essential to action at a distance
and long-distance control (Law, 1986). None the
less, rather than functioning as simple intermediar-
ies, technical artefacts 

 

translate

 

 intentions and 

 

me-
diate

 

 relations (Latour, 1999, 2005). Eventually,
they may routinize sequences of (human) acts and
indeed act as intermediaries, which often means
that their role becomes invisible. 

 

Punctualization

 

 –
which occurs when a group of entities is seen as a
single agent – is none the less reversible; interme-
diaries can always become mediators again.

Notions of agency are implied in the above dis-
cussion. According to (post) actor-network think-
ing, agency is not a capacity located within the hu-
man mind, but a precarious and emergent effect of
the arrangement of heterogeneous materials (Cal-
lon and Law, 2005). Agency becomes possible if
links are established and maintained among actants
– human or nonhuman entities that modify other
entities in trials (Latour, 2004). It is thus a charac-
teristic circulating through assemblages of actants,
or 

 

actor-networks

 

. This view on agency is made
possible by a monist ontology of force (Brown and
Capdevila, 1999): there are basic units of substance
(actants) that enter into relations and form assem-
blages through encounters. The implication is that
there are only ontological differences in degree be-
tween human and nonhuman entities.
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Over time many criticisms have been levelled at
ANT and its conceptualizations of ordering and
agency of which three are most relevant here. First,
the work of Latour and others has been criticized
for privileging fixity over viscosity and highlight-
ing the (re)production of hierarchies and domina-
tion at the expense of other ordering strategies.
Feminists in particular have pressed this point, be-
cause they felt uneasy about the masculine mana-
gerialism and heroism characteristic of ANT. Har-
away ([1997] 2004), for instance, has argued for
greater sensitivity to other modes of ordering and
the relevance of the prime axes of differentiation in
society – gender, class and race – as explanatory
factors in ordering practices. Second, the assump-
tion that all elements (or actants) must have some-
thing in common and can potentially be related to
one another makes it impossible to differ with net-
works and results in determinism (Lee and Brown,
1994). The third criticism concerns the replace-
ment of differences in kind between humans and
nonhumans with differences in degree. Geogra-
phers, including those sympathetic to ANT, have
struggled with this move. Laurier and Philo (2003),
for instance, argue that actor-network thinking
downplays the role of human emotions and feelings
– similar observations have been made with regard
to time-geography (e.g. Buttimer, 1976) – and
therefore hesitate to say that human beings and
non-human entities are equivalent to one another.
Other adherents of non-representational theory
have also commented on ANT’s technical inflec-
tion and argued that specific competences be ac-
corded to human beings as members of networks,
given their embodiment and the ‘affectivity of
(body) subjects’ (Whatmore, 2002, p. 161; Thrift,
1999; Anderson, 2004).

 

2

 

 Critical geographers
drawing on ANT have also questioned the equiva-
lence of human and nonhuman actors, contending
that social relations can exert more power than oth-
ers (Castree, 2002; Kirsch and Mitchell, 2004). Fi-
nally, Murdoch (1998) argues that human beings
are capable of renegotiating their positions within
networks in ways unavailable to nonhuman beings,
thereby suggesting that human and nonhuman act-
ants sometimes differ in kind.

These criticisms have been addressed in several
ways, which tend to emphasize the indeterminacy
and openness of relations. Since the mid-1990s, a
focus on fixity and closure has been traded for a
stress on durability, potentialities and uncertainty
in (post) ANT and related bodies of work (Callon
and Law, 2005; Murdoch, 2006). John Law and

colleagues have delved into topology and identified
other spatialities, including 

 

fluids

 

 – materially het-
erogeneous associations without stable boundaries
that lack a strong core or fixed structure and gently
reshape their configurations akin to Deleuzian rhi-
zomes (Law and Mol, 2001). Fluids also allow for
feminine modes of ordering of persons ‘willing to
serve and observe, able to listen, not seeking con-
trol, but rather daring to give themselves over to cir-
cumstances’ (De Laet and Mol, 2000, p. 253). Also
drawing on Deleuzian philosophy, Latour (2004)
has emphasized the unknown potential and recal-
citrance of associations of actants. With respect to
artefacts, he has employed the trope of the 

 

detour

 

to argue that technologies and artefacts will un-
doubtedly result in modified intentions and uncer-
tainty and thus in irony and paradoxes:

If you want to keep your intentions straight,
your plans inflexible, your programmes of ac-
tion rigid, then do not pass through any form
of technological life. The detour will translate,
will betray, your utmost imperious desires.

(Latour, 2002, p. 252)

Combining Deleuze/Bergson with the notion of the
blank figure by Serres, Hetherington and Lee
(2000) argue that there are certain elements within
sociomaterial assemblages that hold these associa-
tions together because they are constitutionally un-
derdetermined. These elements cause a slowdown
in the circulation between (human) actors and
make people wait, because it is not immediately ob-
vious how they might be used within existing or-
ders. It is in moments such as these that their 

 

vir-
tuality

 

 – that which defies representation and is out-
side the network – is actualized and somehow be-
comes part of a sociomaterial association.

 

3

 

 Blanks
allow for new connections and thus enable stability
and change within sociomaterial assemblages. A
parallel between blankness and agency may be
drawn (Hetherington, 1997): because blanks do not
necessarily follow pre-established programmes of
action, they interrupt closures just as agency does.
Brown and Middleton (2005) argue that humans
are the blankest of all actors. Drawing on Deleuze/
Bergson, they also contend that fundamental dif-
ferences between human and other actors exist,
thereby recovering ontological differences in kind
between human and non-human actors.

The work by Latour, Hetherington and others is
in many ways comparable to that of Amin and
Thrift (2002) and colleagues (e.g. Latham and Mc-
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Cormack, 2004) who have combined classic actor-
network theory with Deleuzian/Spinozian thought
on the transhuman world. For them the human body
is not a self-contained whole but a sociomaterial as-
semblage built out of other bodies and objects
through which intensities circulate. Rather than
passive relays maintaining life, objects as integrat-
ed into the body as some kind of organs can en-
hance the senses and constitute immanent forces of
potentiality from which ‘the new constantly pro-
ceeds’ (Amin and Thrift, 2002, p. 91). They argue
none the less that objects’ multiplicity should not
be overlooked; numerous artefacts direct us contin-
ually in ways we barely notice because they have
become indispensable to our daily practices, con-
sciousness and subjectivity.

It thus appears that recent work on artefacts pro-
vides a series of concepts helpful to the further de-
velopment of Hägerstrand’s time-geography. No-
tions such as delegation, mediation, detour and
blankness may be used to rethink agency and
change in time-geography and to expand the con-
cepts of the project and pocket of local order. First,
though, some remarks about the commensurability
of (post) actor-network thinking and time-geogra-
phy are in order.

 

A matter of compatibility?

 

A comparison of Hägerstrand’s time-geography
with the work of Latour and colleagues shows par-
allels beyond a shared interest in spacing and tim-
ing. Both are process-oriented and performative,
highlighting actual practices, materiality and issues
of transportation and transformation. Latour and
Hägerstrand also share a clear scepticism about so-
cial theory. Further, there are some similarities in
terms of the conceptualization of space and time.
Both Hägerstrand (1988) and Latour (1997) have
rejected Kantian views on space and time (albeit for
different reasons) and argued that space and time
should be accorded the same philosophical dignity.
For both of them, space, time and matter/actants are
intricately related.

 

4

 

There are, however, a number of points where
time-geography and (post) actor-network ap-
proaches diverge. One of these concerns agency.
While both Hägerstrand and (post) ANT thinkers
are critical of conceiving of agency as a purely con-
scious and intentional activity, they differ with re-
spect to nonhuman agency. Where Latour (2004)
gives nonhuman entities a voice and frees them
from causal determination, Hägerstrand is more

hesitant and ambivalent in this regard in his latest
texts and tended to think of actors as strictly human
in the 1970s. If, however, time-geography is to in-
corporate ‘the social’ more satisfactorily in its
framework, its practitioners should abandon Carte-
sianism and go all the way to distribute agency
more fully between human and nonhuman entities
(Gren, 2001).

One might also think that the creativity and
openness valued by Bergson, Deleuze and non-rep-
resentational theorists is not commensurate with
Hägerstrand’s focus on constraints and physicality.
Hägerstrand wrote somewhat sceptically about
philosophy and social theory more than once, as he
held the view that thinkers tended to lose sight of
the practicalities of everyday life and the fact that
there are space–time constraints conditioning the
possibilities for action in the corporeal world of
matter (Hägerstrand, 1988).

 

5

 

 However, as dis-
cussed before, Hägerstrand was not only interested
in constraints. Especially in his later papers he ar-
gued that local connectedness is also enabling and
that the landscape is ‘always both a graveyard and
a cradle of creation’ (Hägerstrand, 1995b, p. 93).
Further, the work of some geographers drawing on
Deleuze has also been criticized for over-empha-
sizing spatial openness and fluidity and discarding
fixities and blockages (Amin and Thrift, 2002;
Marston 

 

et al.

 

, 2005).
Still, it could be contended that some versions of

time-geography are mechanical in a Bergsonian
sense, treating change and evolution merely as the
realization of pre-existent possibilities.

 

6

 

 A case in
point would be the analysis of the space–time prism
– the set of possible trajectories that could have
been taken given a set of space–time constraints,
which Hägerstrand (1970, 1975) considered an im-
portant tool for investigating which projects and
paths failed and which has been rediscovered by
transport planners and employed to expose the gen-
der blindness of conventional accessibility meas-
ures (Kwan, 2004). However, later versions of
time-geography have a less mechanical character
and approaches drawing on Deleuzian thinking and
Hägerstrand’s worldview are not mutually exclu-
sive. This is among others because a focus on open-
ness and indeterminacy can contribute to our un-
derstanding of what happens within the limits of
possibility set by Hägerstrand’s constraints. Such a
focus may also enable researchers to better under-
stand how the impacts of space–time constraints
are creatively circumvented and relaxed in every-
day practices (cf. Schwanen, 2006).
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Finally, time-geography and (post) actor-net-
work approaches appear to differ with respect to the
use of micro/macro and local/global distinctions.
While readers of Hägerstrand’s texts may come
across these dualisms regularly, their use as explan-
atory categories has been criticized repeatedly by
Latour and others. However, Hägerstrand sought to
provide a notation system that eliminated the mac-
ro/micro gap in order to enable a better understand-
ing of the implications of (macro level) physical
planning decisions for individuals and social struc-
tures (Gren, 1994; Ellegård, 1996). Further, when
criticizing Giddens for failing to show how struc-
tures and individual action are related, Pred (1981)
drew on time-geography to overcome this problem.
In other words, time-geography is not necessarily
caught up in the micro/macro dualism.

Overall, then, the differences between time-geo-
graphy and (post) actor-network approaches tend
to be smaller than Hägerstrand’s most renowned
texts from the 1970s might suggest. There are, I be-
lieve, sufficient common grounds for combining
these fields. Where differences exist, concepts from
one field may enrich the other.

Towards a materially heterogeneous time-
geography
Concepts and notions from time-geography and
(post) actor-network approaches can now be reas-
sembled into what might be termed a materially
heterogeneous time-geography. It follows from the
discussion thus far that the words ‘materially
heterogeneous’ are actually superfluous. I use them
to emphasize that Hägerstrand’s interest in materi-
ality beyond human corporeality has often been
overlooked and to accentuate that time-geogra-
phers need to grant material entities additional
qualities. Where Hägerstrand was undecided in
terms of the agentive capacities of nonhuman enti-
ties, it is also possible to grant artefacts a kind of
agency that is not associated with intentionality or
consciousness but their ability to link up with other
actants (including human beings). At the same
time, human beings should be accorded an excep-
tional ontological position; they differ in kind from
nonhuman actants because of their reflexive and af-
fective capacities and unique sensory faculties.

I will illustrate that time-geography may over-
come some of its weaknesses with respect to action
at a distance and agency through (post) ANT no-
tions and concepts by discussing a series of mun-
dane artefact which parents in dual-worker families

use in their everyday juggling of work and caring
tasks. More specifically, I will concentrate on arte-
facts travelling into/out of a nursery when parents
deliver/collect their children on regular weekdays.
The information about these artefacts and parents’
use of nurseries was collected during fieldwork in
the Utrecht region, the Netherlands.7 The focus is
here on nurseries because they play a key role in
working parents’ daily lives. Their children spend
considerable time there, and this regularly impart-
ed feelings of guilt in some of the parents inter-
viewed, especially the mothers. There is none the
less scant attention for nurseries as sites of child-
care in the human geography literature. Before dis-
cussing the artefacts travelling into/out of the
nursery, I will return to the concepts of the project
and pocket of local order.

Projects and pockets of local order
Recall from earlier sections that Hägerstrand orig-
inally defined projects as clusters of acts, individ-
uals and items required for the completion of any
intention-inspired and goal-oriented behaviour.
(Post) ANT terminology may be used to reduce the
implicit human centredness in this early definition.
A project may also be defined as a set of actions
performed by an association of materially hetero-
geneous elements working together to fulfil one or
more goal(s) or intention(s) on the part of at least
one of the entities involved, which may or may not
change with the passage of time. The entities that
are or become part of a project are close to one an-
other in network/fluid space, irrespective of their
positioning in physical space. Their relational
proximity derives from the fact that they are some-
how relevant to the fulfilment of the goal(s) and in-
tention(s) associated with the project. The pocket
of local order concept also needs to be refined, be-
cause ‘local’ can have a double meaning: it can re-
fer to corporeal proximity (touch) in Hägerstrand’s
space of matter and to relational proximity (func-
tion) in network/fluid spaces. Pockets of local order
can thus stretch across physical space; corporeal
proximity is, however, always involved because
pockets need to be (re)produced within broader
landscapes where numerous other projects also try
to secure room.

The differences between the two project defini-
tions may seem minimal. Note, however, that the
second definition does not automatically relate
goals and intentions to human beings. This is not to
suggest that inanimate entities have goals and inten-
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tions themselves but rather that these entities may
reflect the delegated intentions and goals of actants
in other spaces and times, making those absent act-
ants incorporeally present at the sites where the en-
tities in question are located physically (Latour,
1997, 1999). One way to incorporate goals, inten-
tions and other immaterial phenomena into time-ge-
ographic diagrams would thus be to depict the
space–time trajectories of nonhuman entities.

As the above suggests, technical artefacts should
be considered important constituents of projects
and pockets of local order. This is because artefacts
are indispensable to human behaviour; human
agents usually have to associate themselves with
artefacts to overcome capability constraints
(Hägerstrand, 1984, 1988) and make action possi-
ble (Latour, 1999, 2005). In addition, both Häger-
strand and classic ANT texts (e.g. Law, 1986) have
pointed at the routinising and stabilising impact of
artefacts, maintaining that these contribute to the
transportability and fixation of relations and phe-
nomena. Because of the routinisation they enable,
the relevance of artefacts for human (inter)action is
usually overlooked (Hägerstrand, 1984; Latour,
1999, 2005). This also occurs with respect to what
travels into/out of the nursery. One tends to think of
children as corporeal entities delivered in the morn-
ing and collected in the evening and forget the ar-
tefacts that come and go with them – think of lunch-
boxes, (spare) clothes, nappies, baby chairs, toys
and the like. Further, technical artefacts allow hu-
mans to act at a distance and mingle absence and
presence. Finally, and this is where Hägerstrand
and Latour and associates diverge, technical arte-
facts can result in detours requiring additional or-
dering or spacing and timing and introduce novelty
into existing orders.

Transportability and speeding up
Some artefacts travel into/out of the nursery with
the children but are less directly related to the in-
teractions between infants and the centre’s staff
members. Various parents leave child seats which
can be disassembled from bicycles at the nursery in
the morning and reassemble them on their bikes
when picking up their children. The interviews sug-
gested that parents do this because it enables them
to traverse the landscape on the way to/from their
workplace more easily, thereby enhancing their rel-
ative speed when travelling through the city at
morning/evening peak hour. This in turn made it
easier to commute longer distances within con-

strained time budgets and increased parents’ – and
especially mothers’ – access to suitable employ-
ment.

Ruth, a mother residing in the city of Utrecht, re-
lated how she and her husband were both able to
commute to a workplace outside the city when their
two sons were still infants because they shared not
only chauffeuring responsibilities but also child
seats. In the morning she brought her two infants to
the nursery on her bicycle and left the child seats,
for which there is a small storage room, in the nurs-
ery building. Afterwards she would return home,
take the family car and drive to her work. At the end
of the workday, her partner who commutes by train
to another major Dutch city would pick up the chil-
dren, riding his bike from the station to the child-
care centre. There he would assemble the seats on
to his bicycle and take the children home. Ruth and
her partner left the seats at the nursery because he
used a folding bike, which he took along on the
train and unfolded when getting off the train to trav-
el to his office. Travelling by folding bike from the
train station to the office is faster than using public
transport in the city where he is employed.

Rick, another interviewee, also shares chauf-
feuring duties with his wife. Like Ruth he leaves the
seats for his two children at the nursery in the morn-
ing, so that his wife can use them later that day.
Dropping the seats at the centre saves time: without
the rather expensive seats he can leave his bike at
an unguarded bicycle shed near the entrance of the
train station – notorious for the theft of bicycles –
instead of putting it in a guarded shed at greater
walking distance from the railway track.

These examples may strike readers as specific if
not peculiar,8 but illustrate an aspect normally
overlooked in studies of dual-earner households’
juggling of work and caring tasks: technical arte-
facts such as removable child seats play an impor-
tant part in enabling mothers and father to combine
work and caring responsibilities and to overcome
capability constraints restricting (mothers’) jobs
access to locations near the home. This is not to
suggest that negotiations about gender roles be-
tween partners, the renegotiations of norms and
values about parenthood in formal and informal lo-
cales, or the mobilization of social networks are or-
dering strategies of little use to dual-earner house-
holds (e.g. Jarvis et al., 2001; Wheelock et al.,
2003). These are all very important but cannot fully
explain how parents combine work and domestic
duties, because the material everyday practices are
left out of consideration.
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Although it may appear that the bikes and child
seats function as intermediaries usefully assisting
parents in fulfilling goals, they mediate actively
and provide the sociomaterial assemblage of bike–
parent–child seat–child with space–time trajecto-
ries it did not have or conceive of before. Further,
as Rick’s case illustrates, use of the child seats – in-
strumental to a seamless combination of work and
caring responsibilities – also adds complexity to his
spacing and timing practices, for he has to leave
them at the nursery or park his bike in a guarded
shed at a greater distance from the station entrance.
Otherwise breakdown of this particular assemblage
will almost certainly be the outcome.

Action at a distance
Other artefacts enable parents to globalize them-
selves and make them both bodily absent and in-
corporeally present in the nursery. They thereby ef-
fectively resolve the presence/absence binary char-
acteristic of time-geography (Hägerstrand, 1975;
Adams, 1995). Two kinds of items are particularly
important in this process of delegation: mobile tele-
phones and notebooks.

The interviews made clear that telephone access
is a major issue for both the parents and the nursery
staff. The latter want to be able to reach the chil-
dren’s parents (or alternatively relatives or friends)
at all times just in case something is wrong with the
child. Parents want to be available continuously
should a nursery staff member phone them. There-
fore, many interviewees carry their mobile phones
with them during all activities at their workplace,
including meetings and lunch in the canteen, even
though this sometimes results in mental conflicts
whereby they ask themselves whether it is appro-
priate to leave their phones switched on. These par-
ents are thus continuously engaged in the creation
and negotiation of a local pocket of order within the
broader office landscape, so that they can hear and/
or touch their mobile phone if required. This local
ordering exemplifies a technical detour (Latour,
2002), an unintended outcome of the mediation of
the mobile phone. At the same time, it is also a par-
ent ordering her local surroundings and managing
the local connectedness of the phone and her own
body, so that she can act incorporeally at a distance
if required. She is thus actively engaged in the min-
gling of distance and proximity and in the (re)cre-
ation of a pocket of order that stretches across phys-
ical space.

The gendered nature of this mediation process

should not be overlooked (cf. Haraway, 1991). The
interviews suggest that especially, though not ex-
clusively, mothers use the mobile phone to mingle
distance and proximity. As a consequence, their
family lives are extended into their work projects
and traditional gender division of labour within
households may endure despite mothers’ larger
participation in the labour force. In fact, the use of
the mobile phone described here is one manifesta-
tion of what is known as remote mothering in com-
munication studies (Rakow and Navarro, 1993;
Lemish and Cohen, 2005).

Mediation by artefacts also occurs at the nursery,
as the notebooks used by parents and staff members
exemplify. When bringing the children in the morn-
ing, parents hand a diary or notebook with back-
ground information and instructions for the day to
a staff member. During the day the staff (can)
record events related to the child. It may be said that
parents delegate themselves into the notebook be-
fore bringing the child to the nursery, and make
themselves – or rather their opinions and intentions
– available at multiple sites in physical space so that
they can act in space–times of which they are not
corporeally a part.

The notebooks frequently act as stabilizers in
that nursery staff members consult them to see what
the parents want them to do and then act accord-
ingly. Such a state of closure is, however, not self-
evident, since staff members may also act in ways
that differ from the parents’ intentions. Perhaps a
staff member does not fully understand the text and
interprets it differently. While cognitive factors
may explain why the parents’ intentions are trans-
formed, their translation may also reflect the blank-
ness of the notebook itself (Hetherington and Lee,
2000). In the nursery, where a group of children
may continuously be demanding the staff’s atten-
tion, the notebook and text it contains may obtain
a different meaning than, say, at the breakfast table.
This is because it connects in different ways to the
material forms locally present and hence influences
the spacing and timing in the nursery building in
ways not anticipated by the parents. Interestingly,
the parents – and nursery staff members – seemed
to be aware of the blankness of the notebooks.
Some parents explained that they often clarify the
textual instructions in the notebooks verbally to the
centre’s staff members when delivering the chil-
dren in the morning (even when pressed for time).
They thus try to influence the spacing and timing on
the basis of the notebook later that day. The possi-
bility of surprises in the ordering process remains
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among others however, because the parents cannot
foresee the local connectedness of the notebook lat-
er that day.

Precarious spacing and timing
While the relevance of technical artefacts in daily
practices is often overlooked, it becomes more vis-
ible when punctuality is disrupted and artefacts fail
to do their job. ANT texts frequently illustrate such
a situation with examples of mechanical defects
(Latour, 1999, 2005). The process of punctuality
can, however, also be disrupted if artefacts are not
appropriately spaced and timed as parts of pockets
of local order in the landscape; detours in goals can
also occur when heterogeneous entities in the land-
scape are out of touch.

These points may be illustrated by Marlene’s re-
marks about her second child’s cuddle toy. When
rushing towards the nursery in the morning, her
other son’s elementary school and her own work lo-
cation, she and her youngest son sometimes forget
the toy and leave it at home. Being afraid the child
won’t be able to sleep at midday, she usually returns
home after bringing her other son to school, col-
lects the toy, delivers it to the nursery, and drives to
her workplace where she arrives 10 to 15 minutes
late. As before, a technical artefact mediates human
action at multiple sites in physical space at various
moments in chronological time and for several peo-
ple. The artefact in question – a means for letting
the child experience an absent familiarity in the
nursery through touch (Hetherington, 2003) – be-
comes an end in itself (Latour, 2002). It should be
noted that the cuddle toy causes a detour even
though Marlene’s time resources are very limited.
During the interview Marlene emphasized repeat-

edly how determined she is to arrive at her work-
place in the morning as early as possible. If she ar-
rives there early, she can leave earlier in the after-
noon, will worry less about whether she can work
as many hours that week as she is supposed to do,
and will feel less concerned about how her (male)
colleagues think about her working hours and loy-
alty to her employer.

It is important to appreciate that not only Mar-
lene acts but so does the toy. She returns home be-
cause the toy at home is out of reach of her child and
therefore an object without identity. It becomes
something if her child can touch it – for him but also
for her. If the toy is not with her child, she is likely
to feel anxiety and guilt while commuting and
working: will my child be able to sleep? What kind
of a mother am I to leave my child at the nursery
without his favourite toy? Therefore she puts her-
self in the service of her child and the toy. When
placed within reach of her child, the blankness of
the toy becomes functional (Hetherington and Lee,
2000); the toy can then contribute to the successful
completion of Marlene’s work-related projects and
the nursery’s projects in subsequent moments that
day. While not determining the roles of blank ob-
jects in any straightforward manner, attending to
their local connectedness may shed some light on
the roles they might attain.

The role of the toy can be appreciated more
clearly if a time-geographic diagram is drawn (Fig.
1).9 If, as is normally done, only the trajectories of
human beings were depicted in the space–time di-
agram, Marlene’s path would have been incompre-
hensible. Once the artefacts that (are supposed to)
travel with the child are added to the diagram, the
detour in her path becomes easier to understand,
since it serves to bring the toy as a blank object in

Fig. 1. A time-geographic dia-
gram.
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touch with her child. Note that the diagram pro-
vides a symmetrical representation of what hap-
pens (Thrift, 2005). It does not ascribe agency to
Marlene, the toy or any other entity, but simply
shows the importance of the local connectedness of
human and nonhuman entities and the effort re-
quired for creating and maintaining this.

Figure 1 illustrates another point. Recall from
earlier sections that Hägerstrand sometimes dual-
istically juxtaposed the material against the imma-
terial. If the (outside) world of matter and an (inner)
world of language and meaning are considered as
two disjointed spheres, it would indeed be difficult
to incorporate the immaterial in time-geography
(Gren, 2001). If, however, Latour’s (1999, ch. 2) ar-
guments about ‘circulating references’ are fol-
lowed, it becomes easier to include the immaterial
into Hägerstrand’s notation system. Latour argues
that matter and language should not be seen as sep-
arate spheres and offers an alternative to the con-
ventional model of correspondence between world
and language, consisting of chains of material ele-
ments with specific forms. It is through these chains
that phenomena circulate. In effect, Latour has re-
placed differences in kind between matter and lan-
guage by differences in degree.

Latour’s model may be combined usefully with
Hägerstrand’s diagrams. On the one hand, the cir-
culation of phenomena often requires that hetero-
geneous material forms are brought together (be-
fore some are transported to other space–times) and
Hägerstrand’s diagrams may be used to track this
process of circulation. On the other – and this is di-
rectly related to Fig. 1 – Latour’s ideas may be used
to argue that notions of good parenting and associ-
ated affects are indirectly present in the diagram
rather than being external to it (cf. Amin and Thrift,
2002), because they circulate through the coupling
and uncoupling of the various space–time trajecto-
ries – the mother’s path rejoining that of the toy
which is then reunited with the child’s trajectory
and stays so after his mother has embarked on her
commuting trip. Paradoxically, turning more phys-
ical may enhance time-geography’s abilities to deal
with the social realm (Gren, 2001).

Reflections
Some of the things I have tried to say in this paper
may be recapitulated through a series of sugges-
tions. First, time-geography is not only about con-
straints and/or the visualization of space-time paths
but also about the ordering of heterogeneous mate-

rial entities (cf. Hägerstrand, 1974; Ellegård,
1983). That many have considered time-geography
as concerned with human beings and the paths
traced out by their bodies is largely reflective of sci-
entific practice of the 1970s and 1980s when there
was less interest in materiality than nowadays. Sec-
ond, therefore, current thinking in geography opens
up new possibilities for extending time-geography.
As this paper has elaborated, an engagement with
notions from (post) ANT and related post-structur-
alist approaches that give more emphasis to norms,
emotions and affects can assist time-geography in
better understanding the role of material objects in
the performance of projects, the (re)constitution of
pockets of local order and the unfolding of space–
time paths. In this way, the focus on local connect-
edness in the landscape may be supplemented with
more attention for action at a distance; the concep-
tualization of agency can be advanced; the corpo-
real presence–absence binary can be dissolved; and
the social realm can be dealt with in new ways.

Third, the case study suggests that the mundane
objects travelling into/out of a nursery discussed
here play multiple roles. They are useful in engen-
dering action and the overcoming of capability
constraints, although this often comes at the price
of additional spacing and timing in the landscape.
They can also contribute to the stabilization and
routinization of projects. Further, there are arte-
facts that enable humans to act incorporeally at a
distance through delegation, though here too, extra
spacing and timing may be required to maintain the
capacity to do so. The outcome of action at a dis-
tance is nevertheless uncertain because of the
blankness of the artefacts used to delegate one’s in-
tentions and goals. Finally, artefacts may disrupt
routines if not spaced and timed appropriately –
whether or not they hold heterogeneity together de-
pends very much on their position in the landscape.

Fourth, (post) ANT may in some ways benefit
from time-geography. Although Latour, Law and
colleagues have shown how globalities and univer-
sitalities are produced locally, their work might
benefit from considering how objects come to hang
together locally with other entities present and ab-
sent in the landscape and how local connections
bear on the durability and reach of sociomaterial
assemblages. Thus, time-geography would provide
a framework for analysing how and why artefacts
must and can change shape while travelling
through space and time and how encounters with
the local landscape affect its performance and flu-
idity (cf. De Laet and Mol, 2000).
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Fifth, the empirical part has revealed two main
points with respect to the literature about parents’
everyday juggling of work and caring tasks. While
developments in norms and values about parenting
and the mobilization of social support mechanisms
are essential to the combination of work and caring
duties, nonhuman artefacts also play an important
part which is usually ignored. At the same time, the
use of artefacts can easily result in additional or-
dering that adds further complexity and uncertainty
to the already busy schedules of dual-earner fami-
lies. They may thus contribute to situations of time
squeeze even if they are employed to alleviate
these. The continuity of this ordering process re-
mains seriously underexposed in time-budget stud-
ies. Even feminist-geographic studies of women’s
double burden of paid and domestic work and the
recent stream of studies of the work/life balance
largely fail to highlight the spacing and timing of
humans and artefacts.

Finally, I believe that time-geography can be
relevant to rematerialized geographies. It is imper-
ative that geographers continue to advance their
own thinking by drawing on theoretical develop-
ments in related disciplines. They should be care-
ful, however, not to overlook the legacy of their
own discipline, part of which can provide insights
and notions that might be useful to contemporary
issues and research interests. It can only be hoped
that this paper will trigger further and renewed in-
terest in Hägerstrand’s work.
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Notes
1. It is in the conceptualization of the links between landscape

and project that Hägerstrand’s debt to the continental choro-
graphic tradition in geography becomes most visible (cf. Ol-
wig, 2002).

2. This neglect of feelings and affects implies that (post) actor-
network thinking could never have been the only source of
inspiration for non-representational theorists who have be-
come increasingly interested in the ‘utter ubiquity of affect
as vital elements of cities’ and everyday life (Thrift, 2004, p.
57).

3. Deleuze’s virtuality is a reworking of Bergson’s notion of
duration. Virtuality is something that exists but not in actu-
ality. Think of genetic information (May, 2005): it is stored

in our genes and contributes to our growth but cannot be ex-
perienced by humans directly. Virtual objects can only be
known through the actualization of their effects, in this case
the growth and ageing of our bodies.

4. Gren (1994) argues that Hägerstrand’s conception of space
has changed from absolute (a container) to relative (out-
come of an ontology of matter) over time. Likewise, his
conception of time evolved from time as a chain of instants
moving forward in an undifferentiated manner to time as
‘embedded in the situational permutations of matter in
space’ (Hägerstrand, 1988, p. 34).

5. The criticism that social theory failed to foreground practic-
es has also been raised by Thrift (1996) and formed one of
his motivations for exploring what is now known as non-
representational theory.

6. Bergson argued that science tended to treat evolution as the
realization of preformed possibilities and deprived it of in-
ventiveness and creativity, because scientists think in closed
systems, where the possible is derived by abstracting from
the real and then projected backwards (Pearson and Mullar-
key, 2002). In his opinion, true creativity can only be ap-
proached when attending to duration (or virtuality in De-
leuze’s terms). The virtual differs in two ways from the possi-
ble (May, 2005). First, the virtual exists even though humans
cannot experience it directly. Second, the virtual does not
mirror the real but is instead absolutely different and/or new.

7. In total, forty parents residing in the city of Utrecht and sur-
rounding suburban settlements logged their activities for
one day in a diary and were interviewed by the author about
the reported activities and the juggling of work and domes-
tic responsibilities in general. Respondents include men and
women with varying numbers of children in specific age
classes and residing in residential neighbourhoods at differ-
ent distances from Utrecht’s city centre. The majority of
these adults were recruited via two day-care centres (one
within and one outside the municipal boundaries of Utrecht)
during on-site visits by the author and through letters. Infor-
mation obtained during on-site visits has also been used for
this paper. The data were collected in September 2004 to
February 2005.

8. It should be remembered that the bicycle is the second most
important mode of travel after the private car in the Nether-
lands, and the second most important access/egress mode
(after walking) when train constitutes the main travel mode
(Krygsman, 2004). Although no statistics are available, it is
not uncommon to take folding bikes on trains in the Nether-
lands. Nor is it odd to leave child seats at the nursery; inter-
views and on-sites visits suggest that more parents do this
(very) regularly.

9. It goes without saying that this diagram is not intended to
provide a totalizing master vision from a point of nowhere
by a ‘neutral’ intellectual subject (Haraway, 1991). It should
instead be seen as a sensitizing device (Hinchliffe et al.,
2005), alerting the reader to the relevance of the toy and its
local entanglements.
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