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Abstract

While the implications of information and communication technologies (ICTs) for daily travel and activities have been studied exten-
sively, there is only scant attention paid to the relations between ICTs and space-time constraints. This study therefore explores the extent
to which the Internet and mobile phone increase the spatial and temporal flexibility of everyday activities through a review of the
literature and empirical research with data from Columbus (Ohio, USA) and Utrecht (The Netherlands). The analysis suggests that
the implications of the Internet and mobile phone are complex and dependent on the type of activity, persons involved, technologies
and socio-physical context in which they are embedded. Various regularities can, however, be detected. For the study participants,
the Internet and mobile phone relax temporal constraints to a stronger degree than they enhance spatial flexibility. There are also
space-time constraints that seem to persist or have come about because of ICT adoption. Finally, it appears that the Internet and mobile

phone at best consolidate differences between men and women in the space-time constraints associated with everyday activities.
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1. Introduction

The impacts of information and communication tech-
nologies (ICTs) on people’s travel behavior and their every-
day life in general have attracted increased attention in
scientific inquiry over the past two decades (see Kwan,
2002a; Mokhtarian and Salomon, 2002, for reviews). Most
of this work concentrates on how the Internet influences
commuting and shopping behavior, though recently more
attention is being directed toward the role of the mobile
phone, leisure mobility, and overall travel patterns (e.g.,
Kwan, 2007; Mokhtarian et al., 2006). Whatever the type
of travel and technology addressed, this literature is pri-
marily concerned with the interrelations between ICT use
and revealed personal travel behavior. Research about
changes in the space-time constraints conditioning the
actualization of trips and activities is much scarcer.
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There is a broad consensus that modern ICTs are capa-
ble of lifting space-time constraints but disagreement exists
about the extent of that relaxation. Probably the most
extreme position is taken by the proponents of the
‘death-of-distance’ thesis, which posits that the space-tran-
scending capabilities of recent ICTs render obsolete the
notion of distance as an organizing principle of human
behavior and urban structure (Cairncross, 2001, for
instance). Geographers have long questioned this thesis
(Graham and Marvin, 1996; Aoyama and Sheppard,
2003) but tend to disagree about the level of spatial and
temporal flexibility afforded by the Internet and more
recent mobile technologies. Couclelis (2000, 2004) has
noted that the associations between activity, place and time
have weakened through ICTs and argued that human
activities tend to disintegrate into sets of acts that are dis-
tributed across different times and geographical locations.
This ICT-enabled fragmentation of activities may coincide
with a larger action space and spatial reach for individual
travelers. Other researchers are, however, more cautious
and argue that space-time constraints continue to be
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relevant in the Information Age, because online activities
always have to be accommodated in the physical world
and virtual spaces are grounded in social and physical
spaces (Kwan, 2001; Dijst, 2004; Zook et al., 2004).

The current paper has two main objectives. It seeks to
provide a conceptual discussion of the extent to which
the Internet and mobile phone increase the spatial and tem-
poral flexibility of people’s daily activities. To this end, we
draw somewhat eclectically on the rapidly growing litera-
ture about these ICTs in the fields of geography, transpor-
tation studies and sociology. Additionally, since there has
so far been little empirical research about the extent to
which space-time constraints are lifted, we will also bring
together some observations from our own research to
assess to what extent the Internet and mobile phone modify
some of the space-time constraints that shape daily time-
space paths. In a nutshell our argument will be that the
relations between constraints and ICTs are very complex
and depend on the socio-physical contexts in which they
are situated. Specifically, these relations often depend on
the type of activity undertaken, the persons, technologies,
other material artifacts and the places and times involved,
as well the social relations in which people are embedded.
This last point implies, for instance, that it is essential to
consider how sex and gender as major axes of social differ-
entiation affects the relations between ICTs on space-time
constraints. We will also argue that it is important to
attend to the unforeseen, ambiguous and at times paradox-
ical impacts of new technologies on space-time constraints.
All of this implies that the question to what extent ICTs
relax space-time constraints defies simple answers.

2. Space-time constraints and ICTs
2.1. Time-geography and space-time constraints

We will employ Hégerstrand’s time-geography as the
basic analytical framework for our exploration and extend
it with relevant concepts and notions from other strands of
literature where required. Despite trenchant critiques by
prominent geographers and social theorists (Giddens,
1984; Harvey, 1990; Rose, 1993, for instance), we believe
time-geography to be extremely valuable for our purposes
for at least four reasons. First, it provides a conceptualiza-
tion of space-time constraints and how these condition
action in the physical world. Second, although this is not
always well understood, its space-time trajectory model
was explicitly intended to facilitate inquiry into the interac-
tions between society, nature and technology (Héiger-
strand, 1976, for instance). Third, as feminist geographers
have employed the approach for several decades to show
how women’s quotidian activities are affected by gender
ideologies (England, 1996; Kwan, 2002b), we believe it to
be capable of informing research about the ways ICT usage
is entwined with processes of social differentiation. Fourth,
advances in GIS and the shift from supply to demand-ori-
ented transportation policies have resulted in renewed

attention for time-geography and space-time accessibility
modeling among transportation researchers (Kwan, 2004;
Miller, 2005).

A key time-geographic concept is the space-time con-
straint, which can be categorized into three main types
(Héagerstrand, 1970):

— Capability constraints: or instrumental, physiological,
and cognitive limitations;

— Coupling constraints: the requirements for people to
associate themselves with others and material artifacts
at specific places and times for a certain duration in
order to realize production, consumption and transac-
tions; and

— Authority constraints: laws, rules and norms regulating
the access to space-times. Gender-role constraints pre-
scribing specific activities to men or women also fall in
this category (Tivers, 1985; Kwan, 2000a).

These constraints can mitigate but also reinforce one
another’s impacts on activity participation and travel
behavior.

Underlying these general types, there are a series of basic
conditions or constraints to which all interactions between
people, other organisms, and artifacts are subject (Héger-
strand, 1975). These include, among others, the indivisibil-
ity of the human body; the limited ability of human beings
to take part in more than one task at a time; and the facts
that every task has a duration and movement between
points in physical space costs time (Table 1).

2.2. Relaxation of constraints

2.2.1. Time-geographic basic conditions

It could be argued that modern ICTs have the most pro-
found implications for three of the time-geographic basic
conditions originally outlined by Hégerstrand (Table 1).
First, strictly speaking recent wired and wireless technolo-
gies do not relax the condition of the indivisibility of the
human body but they do make it easier to act at a distance
(Adams, 1995; Kwan, 2000b). They enable a distributed
and networked person consisting of a human body and a
varied set of artifacts in other space-times. Consequently,
the (corporeal) presence/absence binary characteristic of
classic time-geography is modified; the incorporeal pres-
ence in other space-times through voice messages, emails
and related communications allows for a variety of absent
presences (Adams 1995; Schwanen, 2007a). Assemblages of
human bodies and communication technologies clearly
predate the Information Age, but recent ICTs have greatly
expanded the opportunities for action at a distance. These
technologies are often conceived of as extensions of the
body, but Callon and Law (2004) prefer the metaphor of
organs integrated into the body when discussing such
devices as the mobile phone. This, they believe, brings
out better that ICTs actively reconfigure agency and
subjectivity and enhance the senses in ways previously
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Influence of Internet and mobile phone on time-geographic basic conditions

Time-geographic basic
conditions (see Hégerstrand,
1975)

Impact of the Internet (and wired ICTs in general)

Impact of the mobile phone (and wireless ICTs in
general)

(1) Indivisibility of the human
being

(2) Limited length of each
human life

(3) Limited ability of the human
being to take part in more
than one task at a time

(4) Fact that every task has a
duration

(5) Fact that movement between
points in space consumes time

(6) Limited packing capacity of
space

(7) Limited outer size of
terrestrial space

(8) Fact that every situation is
inevitable rooted in past

Not relaxed as such but the corporeal body is more easily
augmented with incorporeal parts so that the presence/
absence distinction is blurred to a greater extent

Not much affected (at least in theory, information on the
web may persist after one’s death)

Somewhat relaxed, as the (wired) Internet facilitates
multitasking at a stationary location in space-time

Not relaxed as such; impact on the duration of tasks is
not clear and is probably situation-specific. Probably the
largest gain through the substitution of physical trips
Not relaxed as such, although the time consumption of
virtual travel is usually considerably smaller. The exact
extent of speeding up depends on the technology utilized
and traffic on the network

Indirectly relaxed: incorporeal presence does not occupy
more room than that required by the stationary
equipment

Not affected

Not relaxed as such, although situations can be rooted
more easily in past situations elsewhere

Idem, but the effects may be larger as wireless
applications are likely to relieve spatial constraints to a
larger degree than wired technologies

Not affected

Significantly relaxed, as mobile technologies facilitate
multitasking at many more locations and while in transit

Idem

Idem

Indirectly relaxed: incorporeal presence demands that
equipment is carried along. With the miniaturization of
wireless equipment the effect on the packing capacity of
spaces has become very small

Idem

Idem

situations

impossible (see also Amin and Thrift, 2002). Either way,
the result is a network of body and artifacts allowing for
different modes of presence in multiple space-times.

Second, and related to the first point, ICTs make it
easier for individuals to participate in multiple tasks
and activities simultaneously, which implies that to a cer-
tain extent the zero-sum property of time is relaxed
(Kenyon and Lyons, 2007). Third, ICTs enable a speed-
ing up of movement in physical space, especially when
corporeal travel is substituted. The extent of this acceler-
ation should not be exaggerated, however. Despite
widespread belief that ICTs have brought the process
of time-space compression to completion (cf. Castells,
2000; Virilio, 2000), the effects are geographically highly
uneven (May and Thrift, 2001).

Two further remarks about the basic conditions are in
order. It is conceivable that ICTs may reduce the time
required for completion of task. However, virtual activi-
ties can take more time than corresponding physical
activities and displace other kinds of physical activities
(Kwan, 2002a; Mokhtarian et al., 2006). It is also impor-
tant to appreciate that wired and wireless technologies
have differing implications for space-time constraints.
For instance, wireless technologies such as the mobile
phone relax the limited ability to take part in multiple
activities simultaneously to a greater extent than do
wired technologies, especially when the phone is
equipped with wireless Internet and other applications
(Kwan, 2007).

2.2.2. Capability constraints

The interacting impacts of ICTs on the time-geo-
graphic basic conditions have implications for the rela-
tions of capability, coupling and authority constraints
with daily travel and everyday life in general. As alluded
to in the introduction, recent ICTs deterritorialize activ-
ities, making them less tied to specific time-spaces (Cou-
clelis, 2000; Aoyama and Sheppard, 2003; Urry, 2004).
This means that capability constraints imposed by the
physical characteristics of one’s environment are to a cer-
tain extent relaxed. ICTs allow people to undertake a
larger set of activities in a given constellation of material
objects (Raubal et al., 2004). It has become, for instance,
easier to combine paid labor and care-giving at a single
physical location (Rakow and Navarro, 1993) or to use
waiting or travel time more productively (Mokhtarian
and Salomon, 2001; Lyons and Urry, 2005). Conse-
quently, activities are fragmented (Couclelis, 2000) and
the boundaries between the various spheres of daily life
— paid labor, care-giving and leisure — become blurred
(Wittel, 2001; Urry, 2004).

Recent ICTs also affect the relations between capability
constraints and people’s knowledge. Because corporeality
imposes limits on the spatial range of their sensory percep-
tion, intimate linkages exist between individuals’ corporeal
space-time paths and their knowledge accumulated during
“watching and doing in highly particular contexts in direct
mutual interaction” (Thrift, 1985, p. 373). ICTs enable peo-
ple to transcend the limitations imposed by traditional,
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corporeal sensory faculties and allow them to obtain
knowledge of other space-times more easily. Again, this
capacity is not specific to modern ICTs; however, because
the speed of the circulation of information is higher than
ever before (Townsend, 2000), people have unprecedented
access to information and knowledge of other space-times.
These repertoires of extra knowledge may be utilized in
various ways, including the management of uncertainty
about travel times and arrival times at destinations both
before engaging on a trip or en route and for micro-coor-
dination (Bonsall, 2004; Ling, 2004; see further below).
Additionally, one of the attractions of online shopping is
that ICTs can be used to obtain more specialized product
knowledge and compare alternatives in ways that would
be too costly and time-consuming when conducted in phys-
ical stores (Farag, 2006).

2.2.3. Coupling constraints

With respect to coupling constraints, ICTs like the Inter-
net and especially the mobile phone allow for novel, inter-
action-based modes of managing spatially and temporally
fixed activities. According to Ling (2004, p. 58), clock-
based activity planning is complemented with, and some-
times replaced by, phone-based scheduling:

As the mobile phone becomes ubiquitous, it competes
with and it supplements time-based social coordina-
tion. In essence, we begin to move away from the par-
allel interpretation of a common metering system,
i.e., [clock] time, and replace that with the possibility
for direct contact between those who are coordinat-
ing their interactions

ICTs thus allow for nuanced management of social interac-
tion or micro-coordination (Ling and Yttri, 2002), of which
various forms have been identified. First, it has rapidly be-
come custom for persons running late to inform others
waiting for them about their late arrival, thereby softening
their own schedules (Bonsall, 2004; Ling, 2004). Second,
people often make intensive and repeated use of e-mail,
text messages and (short) calls to iteratively work out the
details of meetings or to re-arrange planned activities and
trips. Empirical research has suggested that iterative plan-
ning and midcourse adjustment are especially important
for parents in dual-earner families who have to combine
employment, driving the children around and all kinds of
errands (Ling and Yttri, 2002; Hjorthol, 2005; Schwanen,
2008). Third, people use ICTs to mobilize social networks
on short notice (Rheingold, 2003). This can be for practical
assistance — for instance to arrange instant childcare
(Schwanen, 2008) — but also for leisure and social activities
(Wittel, 2001). As a consequence, a shift from place-based
connectivity to individual, person-to-person connectivity
can be observed (Wellman, 2001; Kwan, 2007). Collectively
these strategies point to the rise of more open-ended, inter-
action-based planning and activity scheduling styles thriv-
ing on flexibility and spur-of-the moment improvisations,
whereby fixed commitments are traded at least to some ex-

tent for flexibility and the possibility to reallocate resources
as efficiently as possible (Townsend, 2000).

2.2.4. Authority constraints

With regard to authority constraints, ICTs allow people
to circumvent the restrictions imposed by the opening
hours of brick-and-mortar shops, services and other facili-
ties, thereby increasing individuals’ windows of opportu-
nity for shopping and other errands (Crang et al., 2006).
Indeed, whereas it is debatable whether it may actually
result in time-savings, one of the main advantages of online
shopping is that it increases the temporal flexibility of
shopping; consumers can perform their shopping at the
moments it suits them well (Farag, 2006). In addition, as
it allows people to escape their corporeality and play with
their social identities, some commentators have heralded
the Internet as reconfiguring and overcoming gender-role
constraints. In this optimistic view, the Internet is capable
of significantly stimulating the emancipation and empower-
ment of women (Valentine and Holloway, 2002; Madge
and O’Connor, 2006, and the references therein).

2.3. Multiple relations between ICTs and space-time
constraints

The previous discussion suggests that the Internet and
the mobile phone are capable of fundamentally altering
the space-time constraints configuring everyday life. So
far, however, attention has been directed neither to the
more ambiguous effects of ICTs on constraints, nor to
the possible differences in the implications of ICTs accord-
ing to sex and gender, class, race/ethnicity, age and other
axes of social differentiation. Two bodies of work may
inform our exploration of these issues in this and the fol-
lowing sections. First, critical theory can be used to empha-
size that ICTs are adopted and used within societies that
are dominated by patriarchal (racial, heterosexual, etc.)
relations and ideologies and may strengthen existing power
relations (e.g., Haraway, 1991; Graham, 2005). The non-
neutrality of recent technologies manifests itself in particu-
lar in the persistence of digital divides in access to and use
of ICTs. Second, for several decades now, commentators in
the field of Science, Technology and Society (STS) studies
have argued that it is essential to take account of the
dynamic interactions between technological changes and
social processes. Rather than discussing technology exclu-
sively in terms of tools or instruments employed to achieve
a certain goal, the technological and the social should be
seen as both cause and effect of each other (Latour, 2002;
Callon and Law, 2004, for instance). This means, among
others, that individuals’ goals and intentions may change
through their association with technologies.

2.3.1. Intensified space-time constraints on women'’s
everyday life?

Recall from Section 2.2 that incorporeal presence in
multiple space-times implies that the boundaries between
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different spheres of life are being blurred. This can be wel-
comed, as it increases persons’ freedom to schedule their
activities according to their own liking, but there are also
disadvantages associated with these developments. People
can much easier call upon a person at times and places that
s/he may not like this to occur. Further, transgressions
from one sphere of life into another may differ between
men and women. It has been argued that, whereas the
employment sphere transgresses into the domestic space-
time for men, the reverse tends to be the case for women
(Massey, 1995; Brannen, 2005). Research suggests that
the mobile phone facilitates and intensifies this difference.
Rakow and Navarro (1993) introduced the term ‘remote
mothering’ to denote the tendency among mothers to man-
age family responsibilities at-a-distance. Recent mixed-
method research in Israel also shows that women use the
mobile phone much more often to manage household roles
from a distance than do men (Lemish and Cohen, 2005).
Using longitudinal data from three communities in New
York state, Chesley (2005) provided partial evidence for
the notion that ICTs reinforce differences between men
and women in the blurring of the employment and domes-
tic spheres. She found that persistent ICT usage resulted in
negative spillovers from the domestic into the employment
sphere for women but not for men, but also that ICT use
was positively linked to spillovers from employment into
home for men and women. In sum, while the rigidity of
coupling constraints may be renegotiated in interaction-
based planning, the frequency and diversity of coupling
constraints may in fact increase, particularly for women.
The studies cited in the previous paragraph also illustrate
that the Internet and other technologies can reinforce gen-
der-role constraints that prescribe specific tasks and activi-
ties to men and women and can be considered one type of
authority constraint. Recent research by Madge and O’Con-
nor (2005, 2006) about new mothers’ Internet use suggests
that cyber-contacts provides virtual social support and
information, giving those mothers a real sense of empower-
ment. At the same time, however, the Internet perpetuated
traditional stereotypes about mothering and gender roles.
Consistent with other reflections on the interactions between
online and offline worlds (Valentine and Holloway, 2002;
Aoyama and Sheppard, 2003; Zook et al., 2004), Madge
and O’Connor conclude that online activity is always situ-
ated in everyday corporeality and embodied practices,
thereby reinforcing place-specific social processes and cul-
tural norms and, we might add, also authority constraints.

2.3.2. New and enhanced coupling constraints in urban
places?

The use of ICTs may entail new coupling constraints in
time and space, because the material devices that facilitate
communications at-a-distance have to be placed in physical
space-times. The space-time paths of these devices have to
be coordinated and brought together with those of the
humans who want to use them (Pred, 1978; Kwan, 2001;
Schwanen, 2007a). While such constraints may often be

more rigid for wired ICTs, they also pertain to wireless
technologies. This is because mobile connections needs to
be maintained, meaning that devices need to be taken
along, batteries recharged, etc. (Ling, 2004). Much of this
maintenance work is so self-evident that it is overlooked;
however, it is required to maintain instantaneous connec-
tivity to other persons and incorporeal presence in various
space-times.

Additionally, not all activities are liable to ICT-related
flexibilization. Many activities are rooted in legal, eco-
nomic and social obligations and events linked to specific
settings, which need to be experienced corporeally (Urry,
2004; Mokhtarian et al., 2006). Such situations of corpo-
real co-presence with others and physical settings continue
to impose coupling constraints on people’s activity pat-
terns. Some commentators have argued that telecommuni-
cation can intensify the need for face-to-face (f2f) contact
and thus entail new coupling constraints. Research has
indicated that f2f interaction is often essential to the decod-
ing and interpretation of the massive flows of information
circulating through ICT networks in major financial cen-
ters like the City of London (Thrift, 1996; Beaverstock,
2005). It is also argued that telecommunication is not as
rich as face-to-face communication, because non-verbal
communication (through gestures, looks, facial expres-
sions, etc.) is more difficult with the Internet and mobile
phone (Urry, 2003, 2004). The implication is that relations
of trust are established and sustained more easily in situa-
tions of corporeal co-presence and f2f contact. This is one
of the reasons for the growth of long-distance travel for
social and business purposes and (international) profes-
sional meetings (Moss, 1998; Urry, 2003). Also, in con-
sumer-to-consumer e-commerce, buyers and sellers
frequently meet up physically to complete transactions,
among others for trust-related factors (to reduce the risk
of cheating). It remains to be seen whether such future
technological developments as in videoconferencing and
on-line reputation management systems in e-commerce
affect this growth in corporeal travel facilitating f2f con-
tact. If, however, physical co-presence is indeed crucial to
the interpretation of digital information, further growth
of corporeal travel may still result (Urry, 2004).

Finally, there are various capability and authority con-
straints restricting telecommunication, some of which been
constructed in response to the use of ICTs. Their usage
may be prohibited in specific space-times for reasons of
safety — in planes, for example — or to avoid noise distur-
bance — as in theatres, cinemas or some restaurants (Har-
vey and Macnab, 2000; Dijst, 2004). In addition, there
are various capability constraints preventing people to
use ICTs because they lack the resources to do so and/or
the ability to operate the equipment and relevant software.
Much has been written about the digital divide between the
‘haves’ and ‘have-nots’, which is commonly conceptualized
in terms of having access to the Internet and typically
related to differences in age, education, income, gender,
race/ethnicity and geographical location (Graham, 2002;
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Rice and Katz, 2003; Willis and Tranter, 2006). More
recent contributions have re-conceptualized digital divides,
paying more attention to differences in older and newer
technologies or to wireless devices (Rice and Katz, 2003;
Wareham et al., 2004; Castells et al., 2004), and arguing
in favor of a shift in focus from artifacts to styles of use
and the ways such uses mediate the logistics of everyday life
(Crang et al., 2006). Though results vary by geographical
context, these recent studies tend to reinforce the relevance
of income, education, occupation and residential neighbor-
hood in relation to digital divides. However, they also sug-
gest that sex, age and race/ethnicity are less important in
some geographical contexts, at least in explaining differ-
ences in wireless technology.

2.4. Toward the empirical analysis

The available literature suggests that the Internet and
mobile phone are likely to lift or significantly relax some
constraints, but that others will persist or intensify. ICTs
also come along with new capability, coupling and
authority constraints, because these technologies require
certain skills, have to be placed in physical space-times,
are subjected to institutional regulation, and adopted in
settings with existing social practices and cultural norms.
The literature also suggests that the ‘benefits’ of fewer or
weaker space-time constraints due to Internet or mobile
phone use may be distributed unevenly across individu-
als. This unevenness stems not only from the persistence
of difference in access to technologies but also from dif-
ferentiation in styles of using ICTs on the basis of sex
and gender and such factors as class and race/ethnicity.
In brief, it is nearly impossible to state how the Internet
and mobile phone reconfigure space-time constraints in
general. Instead, sensitivity to the concrete contextualiza-
tion of ICTs in situated interactions and to differences in
the implications of their use is called for in empirical
evaluations.

We will therefore try to identify sets of space-time con-
straints that are (partially) lifted as well as those that have
persisted or become more important using two sets of
empirical data from distinct geographical contexts, which
complement each other despite various differences (the rea-
sons for bringing these data together in this paper are
detailed below). First, activity diary data from Columbus
(Ohio, USA) will be used to examine the extent to which
the Internet is capable of relaxing people’s coupling con-
straints. Second, using activity diary data and interviews
structured around completed diaries, we will investigate
how the mobile phone affects the space-time constraints
associated with the ‘juggling’ of employment and domestic
responsibilities in two-earner family-households in Utrecht
(The Netherlands). Notwithstanding differences in method-
ology (see below), both sets of data enable insight into
users’ perceptions and evaluations of ICT use for different
kinds of daily activities. Both sets also allow us to concen-

trate specifically on differences in perceptions and evalua-
tions between men and women in the analysis."

The decision to bring together empirical material from
two urban areas was made after the data collections had
been implemented. This implies that we cannot make rigor-
ous comparisons between these geographical contexts to
distil how culture, institutional context or urbanization
pattern mediate in the relations between space-time con-
straints and ICTs. Bringing the two sets of data together
is nonetheless helpful, as they complement each other in
a variety of ways. Each can be employed to address specific
implications of ICT usage proposed in the literature. With
respect to differences between men and women, for
instance, the Columbus data can be used in relation to
the question whether ICTs have intensified coupling con-
straints in particular for women, while the Utrecht data
enhance our understanding of the implications of micro-
coordination for mothers and fathers. Thus, the combina-
tion of quantitative and qualitative data enables a richer
understanding of how ICTs mediate in men’s and women’s
everyday life.

Additionally, the two sets of data illustrate the impor-
tance of distinguishing between wired and wireless tech-
nologies; collapsing the wired Internet and the mobile
phone into a single category is not very helpful when
studying space-time constraints. While many in the
USA and the Netherlands have used the Internet for
some time now, the Dutch on average have more experi-
ence with mobile phone than Americans albeit not as
much as the people in countries such as Finland and Tai-
wan (Table 2).? The more mature cellular phone culture
makes the Netherlands a more suitable context for inves-
tigating the implications of mobile telephony for space-
time constraints.

Finally, though additional data collection enabling sys-
tematic comparisons between geographical contexts is def-
initely required, it should be kept in mind that there is as
yet rather limited detailed empirical research about the
complicated and two-way relationships between ICT use
and activities in socio-physical spaces and possible differ-
ences therein between men and women (Valentine and Hol-
loway 2002; Aoyama and Sheppard, 2003; Madge and
O’Connor, 2006). In light of this gap in the literature, we
believe that our different sets of data collectively enable
at least a glimpse of the extent to which interactions
between ICTs and space-time constraints manifest them-
selves in different spheres of daily life for specific social
groups. The remaining sections should, however, be

' We readily acknowledge the importance of other axes of social
differentiation like class, race/ethnicity or age and their interactions with
one another and with sex and place. Partly because of data limitations and
partly because of the complexity of their interrelations these issues are left
for future research.

2 In both countries mobile phones are increasingly used to replace
landline phones, in particular among younger households. In the US this
concerns about 6% of the households.
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Table 2
Diffusion of the Internet and mobile phone in selected countries, in 2000
and 2005

Internet users per
100 inhabitants

Cellular phone
subscribers per 100

inhabitants
2000 2005 2000 2005
United States of America 44.1 63.0* 38.9 67.6
United Kingdom 26.4 62.9% 72.7 102.1*
Netherlands 43.8 61.6* 67.3 97.2
Finland 37.2 63.0% 72.0 99.7
Taiwan 28.1 58.0 80.2 97.4
Hong Kong 27.8 50.1 81.7 123.5

Source: ITU (2006).
 Statistics for 2004.

considered exploratory in nature, intended to draw atten-
tion to the complexity of the interactions between con-
straints and ICTs and to stimulate further thinking and
research about this topic.

3. The Internet and space-time fixity of activities

Because it is not a priori clear to what extent the Internet
relaxes coupling constraints, we will first examine the rela-
tionships among Internet use, and space-time constraints
on everyday activities using activity-diary data from
Columbus (Ohio, USA). Columbus is a mid-sized metro-
politan area with a population of about 1.62 million in
2000. According to the 2000 US Census, white and Afri-
can—American groups account for about 95% of the popu-
lation in the region’s most populated county (Franklin
County) whereas the proportions of other ethnic/racial
groups are small. Columbus is especially suitable for the
study because its social and economic characteristics have
been representative of the national trend and it has been
called the ““average city” of the US (England, 1993). Over
half of its population have computers and use the Internet
— 57.1% have computers while 52.7% use the Internet in
1999, according to the 2000 US Census. The digital divide
in Ohio parallels national trends: African—-Americans,
poorer and less educated people have lower use of comput-
ers and the Internet.

An activity-Internet diary survey was conducted in the
study area in 2003 and 2004 to collect the needed data.
The paper-and-pencil survey instrument administered via
surface mail collected data about the participants’ personal
information and Internet use, including the respondent’s
average Internet use pattern such as the time spent on var-
ious Internet activities in a typical week and the most
important reasons why they choose to shop online. A
two-day activity-Internet diary was also included in the
survey, which collected detailed data about participants’
physical and Internet activities in the two designated survey
days. Since the number of non-Internet users in the sample
was small, this section focuses mainly on Internet users. A
total of 444 usable surveys from 472 individuals were

obtained. There are 288 women and 156 men among these
Internet users. Most of these individuals are white (93%)
and highly educated (80% are college or graduate degree
holders). About 14% have an annual income under US
$40,000, and 42% an annual income over US$80,000.
There is thus an over-representation of women, whites,
and highly educated and high-income individuals in the
sample.> The activities recorded in the activity-Internet
diary are classified into five categories according to their
purposes: work or work-related activities, essential house-
hold needs, personal needs, pleasure or recreational activi-
ties, and social activities with friends and/or family.

The activity-diary data is used to answer two questions.
First, we address the question what kind of physical and
Internet activities are more spatially and/or temporally
fixed in the daily lives of men and women. Second, we will
concentrate on the extent to which people’s Internet use
relaxes their space-time constraints and whether these
effects vary between men and women. All survey partici-
pants were asked to evaluate the ease with which the loca-
tion and time to perform an activity can be changed on a
scale from 1 to 5 (cf. Kwan, 2000a). A rating of 1 for an
activity means that it was easy to change its location or
time and a rating of 5 that it was difficult to change its loca-
tion or time. The activities with ratings higher than three
are treated as spatially and temporally fixed in this study.

With regard to the space-time fixity of physical activities,
Table 3 shows that all physical activities of the male and
female survey participants are more spatially fixed than
temporally fixed, though this is most pronounced for
household needs. This suggests that spatial fixity is more
binding than temporal fixity for the research participants.
Work, household related activities and personal needs are
most frequently fixed spatially (over 70%). This is mainly
because many of these activities are undertaken at the
workplace or home, which are fixed locations that cannot
be changed easily for these activities. On the other hand,
only about 50% of the activities associated with recrea-
tional activities and social activities are spatially fixed —
indicating that the location of many of these activities
can be changed relatively easily. There are only minor dif-
ferences in the spatial fixity of physical activities between
men and women. Women’s work, household needs and
especially social needs are somewhat less fixed but their
personal needs slightly more fixed in space than men’s.
With respect to temporal fixity, employment is the most
temporally fixed activity. Less that 50% of all other

3 This overrepresentation is not the result of sampling strategy, which
was random sampling. A total of 32,000 household addresses were
randomly selected from a digital phone directory of the study area. A
screening package was mailed to these addresses to solicit participation.
Households with at least one female adult (either married or unmarried,
with or without children) who is 18 years of age or older, and with at least
one adult who has Internet access were invited to participate in the study.
The 875 households that agreed to participate were then sent the survey
package (among these households, 472 individuals returned usable
surveys).
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Table 3
Space-time fixity of physical and Internet activities

1369

Physical activities

Online activities

Share of which is
spatially fixed (%)

Total number of Share of which is

physical activities

temporally fixed (%)

Share of which is
spatially fixed (%)

Share of which is
temporally fixed (%)

Total number of
Internet activities

Employment

Male 525 87 74
Female 754 85 70
All 1279 85 71
Household needs

Male 380 80 50
Female 1389 77 51
All 1769 77 51
Personal needs

Male 1259 73 70
Female 2339 76 71
All 3598 75 71
Recreation

Male 463 52 39
Female 833 51 36
All 1296 51 37
Social needs

Male 136 60 53
Female 257 52 50
All 393 54 51

129 58 33
268 49 21
397 52 25
26 42 85
91 51 11
117 48 10
97 48 19
284 53 13
381 52 15
138 53 14
193 61 16
331 57 15
8 75 13
61 69 13
69 69 13

physical activities are temporally fixed, suggesting that the
timing for many of these activities can be changed rather
easily. Here too, differences between men and women are
small. It is slightly easier to change the timing of work, rec-
reation and social activities for women than for men.
With respect to the space-time fixity of Internet activi-
ties, we find that Internet activities are much less tempo-
rally fixed than spatially fixed when compared to physical
activities for both men and women (Table 3). Less than
20% of all Internet activities (except work-related ones)
are temporally fixed, against around or above 50% of the
physical activities (except recreational activities). This sug-
gests that the Internet allows men and women more free-
dom regarding the times at which they undertake certain
activities, especially for non-employment activities. The
extent to which Internet use can help relieve people’s cou-
pling constraints associated with fixed activity locations is,
however, more limited. This is especially true for women:
while their work and social activities are less frequently
fixed in space, household needs, personal needs and recre-
ation activities are more fixed than men’s online activities.
When compared to physical activities, women’s recreation
and social activities online are more spatially fixed than off-
line. The same is true of men’s social needs (Table 3).
Based on the above discussion, it appears that Internet
use has few ramifications for people’s spatial constraints
restricting their physical movements. This is largely
because Internet activities tend to have rather fixed
locational requirements when compared to physical
activities. For any particular individual, the Internet can

be accessed only at limited locations, especially the home
and the workplace. The survey results indicate that only
5% of the participants access the Internet outside of home
and office. Nonetheless, if the interaction between physical
and Internet activities is considered, people’s spatial cou-
pling constraints may be reduced through Internet use
because some spatially fixed physical activities may be
substituted by certain Internet activities (e.g. using e-bank-
ing service instead of visiting a bank). Internet users may
experience fewer temporal constraints because Internet
activities are less temporally fixed than physical activities.
This is especially true if they replace more of their physical
activities by Internet activities.

Table 3 suggests that the differences between men and
women in terms of spatial and temporal fixity are rather
modest. While insightful, the table does not show how
many (fixed) activities an individual conducts on-line or
off-line per day. Computing these numbers shows that
women conduct not only more physical and Internet activ-
ities but also more temporally constrained physical activi-
ties and more spatially constrained physical and Internet
activities than do men per person per day (Fig. 1). This is
due to women’s larger responsibility for household activi-
ties, which is not compensated by men’s more intensive
participation in (fixed) employment activities or any of
the other activity types.* Not only does Fig. 3 align with

+ As differences in daily activity frequencies per person between men and
women are only minor for personal needs, recreation and social needs,
these activity types are not discussed in detail here.
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activities fixed fixed
physical  physical
activities activities

Employment, male

8 Employment, female

B Household needs, male
B Household needs, female
B Total, male
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All physical Spatially Temporally All Internet Spatially Temporally
activites  fixed fixed

Internet  Internet
activities activities

Fig. 1. Activity frequency per person per day.

previous studies showing that women face more stringent
space-time constraints than men (Tivers 1985; Kwan,
2000a); it also suggests that the Internet does little to
improve the space-time constraints on women and in fact
seems to exacerbate spatial constraints. Consistent with
the literature discussed in Section 2, it appears that the
Internet may indeed intensify space-time constraints for
women to a stronger degree than for men. While capable
of empowering women, the Internet may also reinforce
place-specific social processes and cultural norms and thus
perpetuate or enhance differences between men and women
in space-time fixity.

4. The mobile phone and juggling employment and domestic
responsibilities

Because of its wireless nature, the mobile phone is much
less tied to specific physical locations than the (wired) Inter-
net and is likely to reduce spatial constraints to a much
stronger degree. This section therefore discusses the rela-
tions between mobile phone usage and space-time con-
straints using empirical material from the Utrecht region,
the Netherlands. This region is located in the center of the
Netherlands and is part of the Randstad Holland — the most
urbanized, polycentric system of cities around the ‘Green
Heart’ in the west of the country. In 2006, Utrecht housed
some 281,000 people and its suburbs 343,000; the total
number of inhabitants of the region was about 624,000
people.

For this study, 40 adults in dual-earner families filled
out a one-day activity diary and were interviewed in the
period September 2004-February 2005. The paper-and-
pencil diaries (sent via surface mail) were administered on
weekdays on which both parents engaged in paid employ-
ment, as it on these days that space-time competition tends

to be fiercest. The first author interviewed participants on
the subsequent day about the diary and more generally
about strategies for juggling responsibilities. A purposive
sampling strategy was employed; participants were
recruited via letters distributed in two day-care centers
(one in the Utrecht city center, one in the suburbs) and
an elementary school (also in the city center) and via snow-
balling procedures. This procedure was adopted because it
maximized the chances of reaching dual-earner family-
households and convincing them to participate. Respon-
dents were selected on the grounds of several criteria. They
must live together with a partner and at least one child
younger than eight years old. Both adults should also
spend at least one day per week on formal employment
(or education). Further, it was deliberately attempted to
recruit both mothers and fathers, given that the former
tend to experience more space-time constraints, as well as
individuals with different levels of autonomy over their
employment times and spaces. Finally, families from neigh-
borhoods that differ in terms of distance to the Utrecht
CBD, local services and access to the highway and railroad
systems were enrolled. The respondents cannot be consid-
ered representative for all dual-earner households in the
Utrecht region. Participants were generally higher educated
(82.5%) and white (97.5%) and most had at least one pre-
school aged child (70%). Women and urbanites were also
over-represented (75% and 65%, respectively), as were fam-
ilies utilizing market-based childcare (85%). However,
these are also households experiencing many difficulties
in combing employment and care-giving responsibilities
and finding a satisfactory work-life balance. While conclu-
sions about ICT use may not be generalizable to the pop-
ulation as a whole, investigating the way the mobile
phone mediates the juggling of responsibilities by higher-
educated dual-earner families is still interesting. The com-
plicated household logistics imply that these households
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in particular may benefit from the increased flexibility in
the management of spatially and temporally fixed activities
that mobile phones afford.

The interviews and activity diaries are employed to
address three questions. First we will focus on how
phone-mediated, interaction-based planning styles relax
coupling constraints. Second, the question how capability
constraints are mitigated will be explored. Finally, the ways
in which constraints are created through the mobile phone
will be explored.

4.1. (Re)negotiating coupling constraints through
interaction

The three interaction-based modes of managing spa-
tially and temporally fixed activities identified in Section
2.2 are regularly employed by the participating dual-earner
households. Softening schedules when running late, itera-
tively working out or re-arranging a meeting or division
of labor, and mobilizing one’s social network via the
mobile phone are common strategies for juggling responsi-
bilities and coping with unforeseen contingencies.

4.1.1. Softening commitments and punctuality?

Using one’s mobile phone to announce a late arrival
at a destination seems to have become a universally
accepted behavior in the Netherlands, and this also holds
true for the interviewees. The transcripts provide numer-
ous examples of how parents soften the commitment to
be corporeally present at their workplace, a business
meeting, their children’s school or nursery, or at home
for evening dinner at a pre-arranged (clock) time. Real-
izing they may not make it on time, they call not only
to inform others but also to avoid or reduce their own
feelings of unease, stress or guilt. Having access to a
mobile phone is, however, not a sufficient condition for
relaxing coupling constraints in many instances. As
“Jon™ (father of two, employed at a public agency)
remarks in the context of business meetings with col-
leagues, the extent to which circumstances are beyond
one’s control is also important:

It took some time before I got a mobile phone. I was
somewhat aversive, but I must say that nowadays I
find it comfortable exactly for these kind of things.
I notice that at the moment you are running late
and you call my child is sick or there is a delay [in
the transportation system] then it normally isn’t
much of a problem. (...) Say more than five minutes
late, then I call I will be a bit later and with that I feel
more, the problem is gone for me. If I both have a
good reason and I tell it, then it doesn’t feel as a prob-
lem anymore.

5 Fictional names are used to ensure the respondents’ anonymity.

The interviews suggest that the possibility to incorporeally
overcome physical distance with the mobile phone is no
reason for becoming less punctual per se, at least for spa-
tially and temporally fixed activities like business meetings
or collecting a child. As timekeeping for these activities is
clearly imbued with social norms (Schwanen, 2006), the
mobile phone is used to support clock time-based planning
rather than substituting for it. For employed mothers and
fathers alike, the mobile phone is a useful aid to straighten
things out in the event of an emergency preventing an on-
time arrival at a destination but does not necessarily reduce
the perceived space-time fixity of the activity to be per-
formed there per se.

4.1.2. Progressively working out activity arrangements?

While important for the relaxation of strict time-keep-
ing, the cellular phone is also used to negotiate a division
of labor between parents or an appointment with others
in a series of communication episodes. It allows them to
keep plans more open and flexible and so accommodate
unforeseen contingencies. Several mothers related how
they arranged social activities with friends in the evening
after paid labor in a series of calls. A ‘provided that’
plan is set up some time in advance; the day before, or
the same day as, the meeting another call is made “about
how and what, as you never know exactly where you
have to work that day and neither does she, or what
[my husband] does that day or has in mind” (Kirsten,
mother of two, employed at the communication depart-
ment of a public agency). Whether this interaction-based
planning style is adopted also depends on the lifestyle
and personality of the other person(s) involved. The iter-
ative planning of leisure activities seems to be more pre-
valent, if the other(s) also has (have) children who need
to be cared for first and can tolerate unpunctuality in
others to a larger extent. It should be borne in mind that
most interviewees tended not to engage in social activities
on workdays due to time constraints or because they
lacked the energy to do so after a day’s work and caring
for the children.

Another activity where mobile phone-enabled, interac-
tive planning has become important is the collection of
children from day-care or after-school care, which in the
Netherlands usually takes place between 16:30 and 19:00
h. Some interviewees related how they call their partner
at the end of the workday about who will pick up their chil-
dren. This micro-coordination is of a slightly different nat-
ure than in the case of social activities. Rather than a
means for negotiating the details of an appointment, the
mobile phone is used to see whether previously made plans
about collecting the children need to be revised in light of
momentary circumstances (Townsend, 2000). This way of
evaluating earlier plans is illustrated clearly in the following
vignette:®

© The parts between brackets were spoken out simultaneously.
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Louisa: We call at the end of day, but ((short pause))

Tim: So to arrange [who does the children, who the
groceries]?
+
Louisa: [precisely about the planning] though we did

agree on that, it is more a kind of ehhh ((short
pause)) We never ever call each other during the
day, but at the end of the day (...) then we start
phoning to just see whether the conditional
arrangement we have made is still convenient
(...) so it is more that we check at the end of the
afternoon if this is really the most efficient what
we do now. Or can it be done more conveniently?
And that is more the reason, and we may have
made conditional arrangements, but half of the
times, I think, there is a reason to do it just a bit
different for whatever reason.

Note, however, that this mode of renegotiating the cou-
pling constraints associated with collecting the children is
heavily dependent on parents’ socio-physical contexts (cf.
Madge and O’Connor, 2006; see also McDowell et al.,
2005). If one parent — usually the father — has a much long-
er commute than the other, this interaction-based planning
style is less likely to be found. Both parents also have to
commute by transport modes allowing children to be taken
along easily, which in practice means that both travel either
by car or by bike.” Both parents’ employment times should
also be compatible with the time regime of the childcare
providers. Finally, the household division of caring respon-
sibilities is important: the father must be able and willing to
take up part of the collection duties, which are still mainly
conducted by mothers (Schwanen, 2007b). Thus, whether
the mobile phone mitigates the coupling constraints associ-
ated with chauffeuring depends on and is enabled by house-
holds’ socio-spatial context.

4.1.3. Re-scheduling commitments within social networks: a
mother’s business?

The mobile phone is also indispensable to parents’ cop-
ing with coupling constraints through the mobilization of
social networks. Rather than juggling different claims on
one’s space-time resources alone, the cellular phone makes
it much easier to call in others should this be required.
Many interviewees indicated to rely on others if chauffeur-
ing their children to/from childcare, school or extra-curric-
ular activities is difficult to combine with their own
activities or if activity schedules are disrupted by transpor-
tation failures (traffic jams and train delays), sickness of a
child or other unforeseen circumstances. Decisions about

7 In the Netherlands the bicycle is the second most important commute
mode after the private car (Schwanen et al., 2004). It is also quite common
there to drive children around on bikes, particularly in cities where biking
is often faster and more convenient. The car is nonetheless used most
frequently for chauffeuring trips.

whom is actually called upon are a function of trust and
practical availability. Facing incompatible claims on one’s
space-time resources, parents often first consult their part-
ners to see if they can take their place before asking others
outside the nuclear family-household. Next of kin — espe-
cially grandparents but also one of the parents’ brothers
or sisters — and the parents of the children’s classmates
and friends are the most likely candidates beyond the
nuclear family to provide practical assistance.

Interestingly, the social network-based management of
incompatible coupling constraints is gendered, which is
consistent with other research (Gerstel and Gallagher,
2001; Wheelock and Jones, 2002; Skinner, 2005). It is
usually the mother who organizes assistance. Several inter-
viewees suggested that fathers responsible for chauffeuring
the children tend to call their spouses to ask them to
arrange something because they do not have access to the
phone numbers of parents of their child’s classmates to
ask them if they want to look after their child. It seems,
then, that mobile phone use may not be associated with
changes in the gender relations with respect to the organi-
zation of chauffeuring duties by persons outside the nuclear
family, thereby upholding existing practices and norms
(Madge and O’Connor, 2006; Valentine and Holloway
2002).

4.2. Relieving capability constraints, multi-tasking and
blurring boundaries

The mobile phone also facilitates multi-tasking and to
some extent blurs the boundaries between the employment
and domestic spheres. Parents are to a certain degree
appreciative of these mediations, although there are also
more difficult aspects. This makes the mobile phone some-
thing of a mixed blessing: “on the one hand it gives you a
kind of freedom, that mobile phone, as I at least have
everyone in my reach and on the other hand it is of course
a stress factor” (Helen).

4.2.1. Reaching into other space-times while traveling

On the positive side, the mobile phone allows them to
use time ‘lost’ in more productive ways. Commute time
in general and time spent in road congestion in particular
is used to make private business arrangements and main-
tain social contacts with friends and relatives. The latter
is especially done on the return-home trip, as there is little
time for these things from the moment of home arrival
until the child(ren) have been put to bed and households
tasks have been finished. Corporeally stuck in a slowly
moving vehicle, the mobile phone is employed to extend
oneself incorporeally into other space-times and so make
the journey more enjoyable and a moment of relaxation
(cf. Mokhtarian and Salomon, 2001; Lyons and Urry,
2005). Some also use the return-home commute to spend
some time ‘with’ their spouse. Maria’s husband often
encounters congested road conditions and calls her almost
daily when driving home:
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It has actually become a bit of a habit that we are in
contact at the end of the day. Also to know where he
is but yeah also to just be in contact or something I
guess [and talk about] how things were the whole
day. You know from each other what the nice and
not so nice moments are. Because often when you
come home you rapidly get accelerated again (...)
while if he calls around half five, well I am cooking
or something and we chat for a quarter of an hour
every now and then.

Although she has some difficulties with putting her routines
into words, Maria’s vignette illustrates that the mobile
phone is more than a coordination tool used for purely
instrumental reasons. Some of the parents also use it in
expressive ways for exchanging affection with their partners
(a mode of use that remains underexposed in Ling and Yt-
tri’s (2002) discussion of household logistics).

The activity diaries administered by the participants also
asked for each trip undertaken whether a mobile communi-
cation device was used. As the sample size is very small, we
have to be very careful when interpreting the findings of
any analysis of these data. They nonetheless show some
interesting findings. For instance, the use of mobile technol-
ogies during trips was fairly modest: on 25 out of the 218 trips
(11.5%) collectively undertaken by the respondents one or
more mobile phone calls were made, and during four text
messaging was also used. Most of these communication epi-
sodes were exclusively for private purposes. Further analysis
showed that the mobile phone was used more often during
trips with longer travel times and when respondents are trav-
eling alone instead of together with others.

4.2.2. The pros and cons of mingling employment and
domestic space-times

The opportunities the mobile phone offers for bringing
the domestic into the employment sphere are also perceived
as largely positive by many (female) interviewees because
of the security the capacity of connectedness the phone
offers (cf. Ling, 2004). Several mothers explained how they
leave their cellular phones switched on when at work, so
that the nursery staff or school teacher can reach them
should there be something with their child(ren). The phone
thereby functions as an ‘umbilical cord’ as one of the moth-
ers metaphorically described it. Here is Helen, a mother of
two who brings the domestic sphere into the workplace and
engages in a specific form of remote mothering (Rakow
and Navarro, 1993):

Tim:  If you are at work, do you normally have your
phone switched on for the whole day?

Helen: Yes, but I don’t get many calls you know but (.. .)
it is the case that I take it along when I leave my
desk and that is because I have children, I guess. I
don’t know whether I'd do that if I had no
children, because it is for, well, if one falls or
something then I want to go there.

The capacity to be continuously connected to the location
of one’s child(ren) was mainly emphasized by the mothers
during the interviews. There were, however, households
where actually the father was the first person the school
or nursery of the child(ren) would contact if something
was wrong, because his workplace is closer to the school
or nursery, and/or he has more autonomy over his own
employment times. The interviews also suggest that the
specific form of remote parenting described here may re-
flect a technology-mediated reconfiguration of (female)
parents’ needs and intentions to have access to their chil-
dren during paid labor (Latour, 2002). Through the adop-
tion of the mobile phone, the perceived need to have access
to the nursery or school of one’s children seems to have in-
creased for some parents. Related to this, the remote moth-
ering/parenting practices enabled by the mobile phone are
not always perceived as positive, as they can also increase
one’s sense of time squeeze and scheduling conflict. Some
mothers explained they therefore tried to discipline
themselves: ““‘you have to think for yourself that you have
to let loose, otherwise I just don’t have to go to work, then
it gets so stressful” (Maria). In other words, an all too
extensive transcendence of one’s capability constraints
may be unproductive and undesirable; parents seem to be
continuously negotiating a balance between corporeal
presence at the workplace and incorporeal presence
elsewhere.

The previous paragraph already alluded to the more
negative aspects of overcoming capability constraints and
the blurring of boundaries. Those aspects are more clearly
and directly present in the interviewees’ discussions how
the cellular phone facilitates the invasion of domestic
space-times by the employment sphere. Here is Jon
again:

But then private and work sometimes get mixed up
and that I find rather annoying (...) for instance
the other day I was standing on the school play-
ground waiting for my son and I was just chatting
with someone and the children were coming, and
someone from work called and I caught myself saying
something like not just now otherwise I’ll call you
back later, but without simply saying I am on the
playground and it is my day off today. So it’s a bit
give and take you know.

Several parents — mothers and fathers alike — related how
they actively try to resist employment-home spillovers
through a variety of strategies and tactics, including the re-
fusal to accept a cellular phone paid by their employer and
carefully considering to whom they give their mobile phone
number. Others explained not to answer their mobile
phone directly but have colleagues record a voice-mail mes-
sage, which they first listened to before deciding whether or
not to call back. By selectively hindering connectedness,
these people are in effect reconfirming and cherishing capa-
bility constraints.
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4.3. New coupling constraints through maintaining
connectivity

Previous time-geographic studies have pointed out that
the use of communication technologies entails the creation
of new space-time constraints (e.g., Pred, 1978; Kwan,
2001). The interview material also demonstrates the rise
of novel constraints with the adoption of more interactive
planning styles. More specifically, the capacity for coordi-
nation-based planning of chauffeuring and looking after
the children needs to be supported in various ways. This
more or less invisible, technically-oriented maintenance
work comprises a series of seemingly trivial acts, such as
switching on the phone, charging its battery and not forget-
ting to take it along. One may think of these things as not
very important. They need to be done, however, as spur-of-
the-moment, interactive planning presupposes synchro-
nous communication between parents and others. If not
performed, ‘communication breakdowns’ may occur, ham-
pering micro-coordination and the (efficient) execution of
domestic duties. This may in turn cause confusion and ten-
sions between spouses. As Rich remarked, “my wife’s com-
plaint is that I do not have my mobile switched on often
enough”.

There is also more socially oriented maintenance work
to be done. For instance, to be able to mobilize practical
assistance from persons outside the family-household,
one needs to have a sufficiently large pool of phone num-
bers in one’s mobile device or diary. During the interviews
various respondents voiced concerns about not being able
to reach other persons. Nadine, for instance, ‘“now ha[s]
a buffer stock of people in my diary that is too small”.
Some interviewees explained they checked and updated
their list of phone numbers, whereas others realized during
the interview that it was time to do so again: “I am think-
ing just now that I actually do not carry all those numbers
with me. I need to do that one time soon, yeah program
them” (Jon). At a more fundamental level, some mothers
supervise, organize or participate in extra-curricular,
school-related activities of their children. They do so for
a variety of reasons but also to get to know and befriend
more people with whom they might exchange practical
assistance in terms of looking after one’s children in the
future:

I am free on Wednesday and I used to be in a garden
club. We have a small garden at the school and the
infants go play there and I registered for that but at
some point I just couldn’t take it anymore (...) now
I joined in again because the contact with the others
moms, that is very convenient after all and nice too
(Helen).

Supporting the capacity for interaction-based planning
with people outside the immediate family-household con-
text thus leaks into parents’ other activities and can create
new commitments. Helen, for instance, has to be corpore-
ally present at her child’s school (almost) every Wednesday

afternoon. This social maintenance work tends to be dis-
tributed unevenly across the sexes; only in a few house-
holds did fathers actively engage in attempts to extend
networks for the exchange of practical assistance.

In summary, phone-enabled interactive planning to
some extent mitigates many space-time constraints through
the softening of schedules and reallocation responsibilities
within networks. Nevertheless, mobile phone use does
not seem to reconfigure gender-role constraints in any
straightforward way. Further, because parents’ goals may
change through their association with the phone, the phone
can result in new and often unforeseen commitments and
constraints, in particular for mothers. These include the
effort required to maintain connections to space-times
where one is not corporeally present.

5. Conclusions and discussion

The available literature suggested that the Internet and
mobile phone are likely to lift or relax some space-time
constraints but that others will persist, become more
important or come into existence. Among the participants
in our studies, these technologies primarily allow for more
temporal flexibility of activities and thus for a relaxation of
time-oriented coupling constraints. The Columbus activity-
diary data indicate that the space-time fixity of online activ-
ities is lower than for offline activities. The study from
Utrecht shows how the mobile phone enables employed
parents to (re)negotiate the timing of activities when run-
ning late and through iterative planning. The prevalence
and impact of mobile phone-mediated planning should
not be exaggerated, because clock-based punctuality con-
tinues to be important for temporally fixed activities and
because the micro-coordination of chauffeuring logistics
is dependent on and facilitated by specific social and
space-time relations. There are also second-order effects
in the form of largely invisible work required to maintain
the connectivity to other space-times and so increase tem-
poral flexibility, which needs to be incorporated in the
already busy activity schedules of the parents interviewed.

For our respondents, ICT use also appears to be associ-
ated with more spatial flexibility of activities but the
increase is not as large as for temporal flexibility and lim-
ited to specific activity types. The Columbus study has sug-
gested that Internet use only enhances the spatial flexibility
of work, household and personal needs, and not for social
and recreational activities, which reflects that Internet use
overwhelmingly takes places in the home and workplace.
The Dutch data indicate that the mobile phone increases
parents’ opportunities to undertake multiple activities both
when stationary at a physical location — exemplified by the
remote parenting practices — and when traveling. Use of the
mobile phone en route is, however, fairly modest among
the study participants. In addition, the ability to undertake
multiple activities at a single location is not always valued
positively, because it distracts people from their primary
activities. Parents therefore actively resist the relaxation
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of capability constraints through the mobile phone in some
situations.

The relations between ICTs and space-time constraints
also differ in various ways between men and women. The
Columbus data indicated that, rather than increasing the
equality between men and women, the Internet does little
to improve the space-time constraints on women and in
fact seems to exacerbate spatial constraints. The Dutch
study provides few clues that mobile phone use results in
a larger role of employed fathers with young children in
household responsibilities or major changes in the associ-
ated coupling and authority constraints. For the partici-
pants in both studies, ICTs by and large consolidate
differences between men and women in the space-time con-
straints associated with everyday activities, upholding
many social practices and cultural norms in the physical
world (Valentine and Holloway, 2002; Aoyama and Shepp-
ard, 2003; Madge and O’Connor, 2005, 2006).

All in all, we concur with Valentine and Holloway (2002,
p- 316) that ICTs do “not have any inherent properties or
universal impacts”. Rather, the nature of the interactions
between these technologies and space-time constraints
depend on the type of activity, the persons, technologies
and other material involved and the social, cultural, institu-
tional and physical contexts in which they are embedded.
Our empirical findings should nonetheless be treated with
caution, primarily because of the relatively small numbers
of respondents and the over-representation of women,
whites, and highly educated and high-income individuals.
And given the situated nature of the implications of ICT
use, our conclusions are not necessarily directly transferable
to larger populations or people elsewhere; further investiga-
tion with other and larger datasets is required.

Some issues and implications for future research can be
identified on the basis of the work reported in this paper.
First, we believe that research into the relations between
ICTs, space-time constraints and activity patterns should
be focused on the situational, practical and material
aspects of those interactions. In this way, the situatedness
of those interactions in social relations, cultural and
institutional contexts and physical space-times can be
understood better (e.g., Zook et al., 2004; Madge and
O’Connor, 2006). Such an approach implies, for instance,
that due attention is paid to the socio-material networks
in which people are enrolled and avoids the treatment of
individuals as atomized agents (Kwan, 2007; Schwanen,
2007a,b). Second, it is important to conceive of the social,
physical and the technological realm as mutually constitu-
tive of one another (Hagerstrand, 1976; Latour, 2002; Cal-
lon and Law, 2004). Assumptions that the introduction of
ICTs has unidirectional and linear impacts on society
(technological determinism) are to be avoided, among oth-
ers because the socio-spatial implications of new technolo-
gies are sometimes ambiguous if not contradictory. Third,
this paper has insisted on the relevance of attending to
social differentiation in the impacts of ICT use. While
our analysis has shown how sex and gender are implicated

in the relations between ICTs and everyday life, future
work should also address other major axes of differentia-
tion like class, race/ethnicity and sexuality and interactions
and geographical variations in their implications. It can
only be hoped that heeding these issues will enhance our
understanding of the implications of ICTs for everyday life
and contribute to policies that seek to mitigate digital
divides and other downsides of technological change.
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