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ABSTRACT

numerous issues in this space, in terms of privacy [39, 41], selfpresentation [17, 24] and social group maintenance [4],
particularly in relation to check-in and labeling-based systems.
For example, these studies provide insights into people’s need for
feedback in relation to real-time location sharing with a variety of
services; they also present evidence that identity management
commonly takes place through these (particularly label-based)
services. However, few studies have addressed the actual
communication and coordination that takes place around these
types of services. The studies that have inquired into such factors
have often focused on manual and representational sharing such
as Dodgeball [29] and Connecto [4], as opposed to continuous
map-based location sharing. In fact, most of the continuous
sharing prototype systems that have been studied implement
notifications, limited accessibility or granularity of the location [3,
12, 35]. Yet, other studies indicate that continuous location
sharing can contribute to digital nurturing, comfort and assist
everyday coordination in domestic relationships [10, 12]. With a
critical mass of smart phone owners, often collected in tightknit
social groups, map-based location sharing have great potential for
increasing overall context- and activity awareness. Here, we
address the research question of how people, within small tightknit social groups, communicate and coordinate through and
around continuous location sharing applications.

A core aspect of collaboration tools is the sharing of awareness
cues, such as availability and location information, often with the
purpose of more efficient collaboration and communication
between individuals. In this paper, we present a user study of a
continuous location-sharing application, used over a period of a
month within groups of 4-5 people, which provided detailed
awareness between group members. Reporting on issues such as
its facility for micro-coordination and enabler of ad-hoc social
engagements, we analyze the distinct ways in which the service
was incorporated into participants’ daily lives. We studied a
location sharing service among people in less hierarchical types of
relationships than previous studies and found that sharing
concerns were based on the participants ‘thinking’ and
imagination of potential situations rather than on actual situations.
Our findings highlight how people’s understanding of locationtracking technologies is transitional and how it includes a constant
re-negotiation of appropriate services and applications for
everyday social management. We conclude that map-based
continuous location sharing has significant utility among tightknit dyads.
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To explore people’s broader interactions around a continuous
location sharing tool, we conducted a month-long study of a mapbased service used within already socially settled groups of 4-5
people. The study focused on communication and coordination
practices for users of this service, extending previous research
studies on mainly prototype systems with tracking notifications or
labeling-based systems. We highlight how the service facilitated
communication and micro-coordination but that the service also
invoked concern for others’ feelings around socialization. Our
work contributes to a better understanding of the underlying social
structures affecting use of these services as well as how we can
design sensible but useful location tracking technologies.

1. INTRODUCTION
Collaboration technologies often take advantage of sensor systems
such as activity sensing and location sensing. Digital sharing of a
personal state has been a prevalent theme of sociotechnical
systems, from portholes [20] and motion sensors [7] to mobile
systems sharing location [4, 35]. Digital location sharing between
individuals has been technically possible for decades, initially
with experimental systems such as the Active Badges, ContextContacts and Connecto [42, 38, 4] and later with commercial
systems such as Dodgeball [29]. Today location broadcasting is
facilitated through smart phones in the form of real-time sharing
of map pointers (GPS based) or descriptive tags, often through
social networks such as Foursquare and Facebook check-in. The
former usually being continuous location sharing, the latter being
check-in based and thereby time limited. Research has addressed

2. BACKGROUND
Research addressing location-based services is extensive,
spanning empirical studies of rendezvousing behavior for
position-aware technologies [14] to spatio-temporal analyses of
global check-in data [13]. Our study builds on the abundant
location sharing research regarding logistics, usage and privacy
concerns but it is also grounded in the literature on
communication around availability and impression management.
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2.1 Coordination and Availability through
Mobile Communication Media
An obvious utility of location-based services is arrangement of
face-to-face meetings, which already became more spontaneous
and fluid with the use of mobile phones. Ling and Yttri, for
example [34], established early on in the mobile phone
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undermine the trust and nurturing aspects in those relationships.
Mancini et al. also found that misperceptions around locationtracking technologies generated conflicts within social
relationships [35]. However, in our study did we not only look at
dyads or close family units but also at established groups of
friends and family with various relationships among the group
members, introducing diversity in relations and adding complexity
to the potential practices and concerns.

“revolution” that mobile phones are instrumental for the microcoordination of social activities on a daily basis as well as the
expressive hyper-coordination among teens, which potentially
could be supported by location sharing. Other pre-smartphone
studies used scenarios and hypothetical studies such as Dearman
et al. who found that available technology and context impact
rendezvous practices [18], and Barkhuus and Dey who found that
people were willing to give up a certain amount of sense of
control if they found the location-aware service useful enough [5].

2.3 Concerns about Location Sharing

These early studies only suggest location sharing technologies’
possibilities for micro- as well as impromptu coordination1, in
scenarios where there are many other underlying mechanisms for
communication around availability and socializing. With many
available channels for communicating whereabouts, the managing
of availability becomes increasingly complex [9]. A strain of
research has for example looked at how ‘butler lies’ are often used
to negotiate availability [28], and other researchers discuss and
suggest design for ambiguity in social interactions [2, 23]. It is
argued that people construct narratives around the digital evidence
of their own and others’ whereabouts [2]. Yet, in a historical
perspective, technology development generally changes our
expectations, for instance by the many public protests when caller
ID on landline phones was first introduced in the early 90s, (due
to the caller’s inability to remain anonymous until connected) to
its now universal implementation and general acceptance in all
mobile phones today [1]. Thus, location sharing is potentially
another type of information that people have to relate to and
create narratives around when communicating and negotiating
availability, and will eventually come around to and accept.

Location sharing has often been presented as potentially
problematic and research has addressed concerns from many
perspectives. Early wizard-of-Oz studies showed people had
higher concerns over sharing with for example their boss [33] than
friend, but also that they were capable of determining when a
service was useful enough to ignore concerns [5]. Consolvo [15]
studied users’ reactions to hypothetical location requests from
specific people at specific times and found that they generally
wanted to disclose location if it would be useful information to
those who received it but that they also wanted to maintain their
privacy in certain situations. More recently, Guha and Wicker
found that distance and tie strength predicted deceptive location
disclosure [25]. Krumm [32] conducted a literature survey of
computational location privacy and concluded that most people do
not show much concern about the privacy issue even if they are
sensitive to how that data is used. He argues that attitudes may
change based on the safeguards that are in place, the amount of
data that is stored, the misuse of that data and how that data
exploitation is portrayed in the media.
A number of studies conducted at Carnegie Mellon University
have looked into users’ ways of formulating privacy policies
(essentially location-sharing rules) as well as issues such as the
level of feedback in relation to propensity of location-sharing
[41]. Researchers highlighted that people were not very likely to
spend long time creating specialized sharing policies for
themselves, but rather made decisions generically based on the
person requesting or simply within each situation [39].

2.2 Relationship Structures and LocationSharing
A solid body of research has already looked at social relationships
and the structures of these as affected by the sharing of location,
continuous or posted/requested. A trial of the Whereabouts Clock
illustrated emotive aspects of family life [12] and the
implementation of Connecto, an early label-based locationsharing tool, provided a platform for banter and repartee among
groups of friends [4]. Reno was a message-based system that let
users request the location of other users or un-prompted tell
his/her location to another user. The researchers reported how
users did not want to use the automated feature in order to
maintain plausible deniability, yet they did not report of much
deception [30]. Later, commercial tools became available and
enabled user studies of more integrated location-sharing tools,
particularly through social media. Mancini et al. [35] and Boesen
et al. [10] both studied the effect of location sharing in the
changing nature of trust and power in relationships: the former
through a customized tool that provided feedback to the location
requester and the latter through the off-the-shelf (now defunct)
Google Latitude that tracked individuals without notifications
(mutually just once). Both studies focus on the dynamics within
family relationships, particularly in terms of power relationships
such as teenagers vs. parents [35]. Boesen et al. [10] present the
only study looking at services similar to ours: continuous, nonnotification and map-based. Their study found that the changing
role of technology in domestic relationships, even though initially
used for safety concerns, can provoke privacy issues and actually

In this study we expand the previous literature by focusing on
readily available commercial location sharing services and study
them in a more diverse relationship context than previously, in a
longer field study.

3. METHOD
We studied the use of location sharing within groups of 4-5
people for four weeks, in total 17 people. Two groups used the
iPhone based ‘Find My Friends’ and two groups used Life360,
available for both iPhone and Android phones. The study took
place in a major European city. We chose these two apps in order
to broaden the range of participants that we could recruit, through
including several brands of smart phones.
Find My Friends was developed by Apple, specifically optimized
for Apple iPhones and released in October of 2011
(https://www.apple.com/apps/find-my-friends/). This location
based application uses GPS, cellular and Wi-Fi triangulation to
track users’ locations and has been marketed as a way to locate
friends and family.
The Life360 application was developed by a small company,
called Life360, in 2008 for Android-based phones
(https://www.life360.com). The company released an iPhone
version in August 2010 so it currently works on both iPhones and
Android phones. It uses GPS and Wi-Fi triangulation to track
user’s location and has been marketed similarly, but also with
emphasis on safety and communication. It includes features such

1

Micro-coordination being the coordination around a particular
already settled meeting such as texting “I’m going to be 5 minutes
late” and “I’m standing waiting by the fountain”, and impromptu
coordination being ad-hoc meet-ups such as texting “I’m close to

258

interaction within and around the applications, employed around
every second day. Due to the presumed infrequent nature of the
location sharing use, we expected participants to only interact
with the applications a couple of times per day and we found this
to be more feasible when inquiring into specific use.

as group and individual chat, a panic button and historical
tracking of each individual’s location.
The free version allows users to see history of the other group
members for two days, while the premium version enables you to
see location history for 30 days. All our participants used the basic
version.

We used two types of questionnaires to provide variety to the
participants; our research experience informed us that identical
questionnaires tend to yield less in-depth results further into the
study. The first type of questionnaire was not focused on a
specific occasion when the application was used but simply asked
the participants to summarize the usage over the past two days.
The second type of questionnaire consisted of open questions
asking the participants to describe in detail an occasion when the
interaction with the application led to social interaction. The
results from the open questions were used as reminders later
during the interviews similarly to how Mancini et al. used a
memory phrase in combination with the ESM to help participants
remember certain occasions after an extended period of time [36].
Email reminders with the questionnaire link were sent three days
per week during the four-week period with reminders each day as
long as a questionnaire was not filled in. As often with ESM,
participants filled in questionnaires frequently during the first 1-2
weeks with a trail off the second and third week. We received in
total 105 answers with an average of 1.5 questionnaires answered
per week per person, either filled in online through through their
smart phone or on their computer.

The two applications work very similarly with small differences:
Find Friends requires entering of a password each time it is
opened unless the user has a passcode on his/her initial lock
screen. Life360 runs in the background but provides error
messages when it cannot connect such as if the phone loses
Internet connection. These are the main differences in terms of
user experience that we believe would not lead to significant interreliability issues between the groups.
Both applications have a detailed location granulation, particularly
when Wi-Fi is turned on. They can locate people down to 5-10
meters and only provide coarser grained location when GPS and
Wi-Fi is unavailable, which means people can generally use it to
for example find others in an open area and see someone’s home
address. For both applications, location sharing can be temporarily
turned off so others are not able to track the person.

Figure 1: Screenshot of Find Friends

3.1 Experience Sampling and Interviews

Figure 2: Screenshot of Life 360

For studying the use of a location sharing we employed an
adapted version of ESM (experience sampling method), which has
been shown to be an effective tool in mobile technology research
[16], allowing researchers to capture participants’ current feelings
and activities shortly after the actual experience occurred instead
of waiting until an interview. ESM also enables the participants to
respond without introducing any observer or interviewer bias to
influence the respondents [16]. The adapted version of ESM that
we employed was not implemented as an event-triggering miniquestionnaire, but instead as a simple web-based questionnaire
that asked into how frequent participants had interacted with the
application as well as to get details about specific occasions of

At the end of the four-week period, individual semi-structured
interviews with each of the participants were conducted in order
to gather qualitative information around their experiences. The
general topics discussed were coordination, social interaction and
sharing concerns. Since all the authors were bilingual in Swedish
and English, the data was collected in the language that was most
comfortable or agreed upon by the participants. None of the
participants were asked to respond in a language in which they did
not feel comfortable but for practicalities we prioritized English
and only three were conducted in Swedish. Due to the authors’
bilingualism, the analysis was also conducted with original
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language documents. Translation was only done when quotes
were needed for this paper. We translated the quotes ourselves.

Kurt

3

Linda’s boyfriend

3.2 Participants

Linda

3

Kurt’s girlfriend

Michael

3

Kurt’s friend

Nina

3

Michael’s girlfriend

Rebecca

4

Friend

Selma

4

Friend

Tina

4

Friend

Ursula

4

Rebecca’s sister

Participants were recruited using snowball sampling by asking
weak tie acquaintances to recruit their own friends so that they
would have a group of 4-6 people, who already knew each other,
socialized and lived in the same area, in this case Stockholm or its
suburbs. Some recruiters reported that a few potential participants
declined due to technical issues or privacy concerns.
Four groups of friends were recruited, which initially consisted of
19 participants but only 17 participated in the entire study. The
participants downloaded the application at the start of the study
and used the app with these friends during a four-week period.
Participants were compensated with a gift card to a major movie
theater company.

3.3 Limitations

The final set of people was made up of eleven women and six
men, ranging in age from 18 to 69 with a median age of 26. Their
occupations ranged from retiree and unemployed, to jobs in
telecom, airline, retail, elder care, IT and game design. There were
also students from high school to college level, studying
economics or psychology. All of the participants had used a
smartphone for more than two years. None had used a friend
finder application before participating in the study. Yet ten of the
17 participants had used some type of location sharing service, i.e.
Facebook Check-in or foursquare. Participants were asked to use
the location sharing app in their everyday life and access it a
couple of times per day, or as they felt the need to but we did not
require them to use it a particular number of times, for example
for earning compensation. The questionnaire reminders also
worked as a reminder to use the app daily.

Using a snowball sampling approach to recruit obviously pose
several challenges and limitations to our study. It is not easy to
recruit participants for studies of location sharing applications,
because users often perceive real-time location as sensitive
information [8]. Limitations emerge into sensitivity to real-time
location sharing since they accepted to continuously share
location in the first place. Our results therefore focus particularly
on structures of socializing around the application as well as
perceived changes of behavior by the participants. However, we
do claim to be able to provide at least limited insights into
participants’ concerns; not only were many of them hesitant
beforehand but were convinced by our recruiter to participate ‘for
the sake of research’; they were also a very varied set of people
reflecting a broad set of the population. These people were not
particularly ‘non-caring’ about their privacy but curious and
willing to share location for a limited time frame for research.
When asserting participants’ concerns for continuously sharing
location, we therefore considered the factor that they themselves
had agreed to participate (as in all other studies of location
technologies), and we acknowledge that we are not including a
segment of the population who were highly sensitive to sharing
this information.

The groups are detailed in Table 1. Individual names have been
changed to protect the identity of participants. Groups one and
two used the Find Friends app, while groups three and four used
Life360. Group one consisted of an established couple, a sister-inlaw, a father and a co-worker of the female partner of the couple.
Group two consisted of four students in the same psychology
program where two were currently co-workers at their respective
internships. Group three consisted of two old friends and their
respective girlfriends who knew each other peripherally. Group
four consisted of a set of three friends, two who studied together
and ones’ sisters who was also acquainted with the friends.
Table 1: Participants
Name

Group

Relationship

Anna

1

Ben’s girlfriend

Ben

1

Anna’s boyfriend

Caroline

1

Ben’s sister-in-law

Dennis

1

Ben’s father

Eric

1

Anna’s co-worker

Frida

2

Friend/classmate/colleague

Gabriella

2

Friend/ classmate

Helena

2

Friend/ classmate

Ian

2

Friend/ classmate/colleague

Figure 3: Find Friends’ button for turning off sharing

3.4 Analysis
We initially focused our analysis on interview data. After
transcribing them for initial exploration, we determined how the
interview data fit into the three general topics we used for the
semi-structured interviews: coordination, social interaction and
sharing concerns. We then conducted coding, grouping and
compared the data categories, using elements of grounded theory
[40], and then broke out meaningful sentences or meaning units.
We then coded or labeled these sentences with shorter statements
and sorted them into five different content area columns. Finally,
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who filled in more of the questionnaires because it is based on the
total number of answers.

we sorted the coded data into subcategories: perceived usefulness
of the app, context of use, privacy concerns and miscellaneous.
The final stage was method triangulation and member validation,
which we achieved by comparing the qualitative data from the
interview transcripts to the reported frequency of use and other
quantitative measures from the questionnaire. The ESM was used
for two purposes: firstly they were used to feed into the interviews
and highlight specific cases that we were able to ask into;
secondly, they were used in the analysis to hold up statements that
seemed significant. While it might seem that most of our data
came from the interviews, due to their heavy quotation, the
questionnaires assisted throughout the analysis process.

Another often-described motivation was one of curiosity.
Participants described looking at the application regularly to get
an understanding of everyday life of their friends. They claimed
that this was not out of ‘spying’, although some reported having a
sense of that in the beginning, but instead reported it to be a way
of gaining more awareness of their friends’ activities.

We continue by describing general findings from our study before
separating them into three themes that we derived from the
analysis. These themes inform our detailed results relating to
previous studies as well as discussion.

4. RESULTS
4.1 Motivations and General Uses
The participants reported using (opening up) the application
between a couple of times per week to several times per day,
where nine of the 17 participants reported using it several times
during the past four days on average (questionnaire data). Both
location sharing applications afforded the tagging of specific
places, both for oneself and for friends. Five participants tagged
their homes (1-2 in each group), one of these also tagged his work
and one tagged other’s home and work (but not his own). When
tagging one’s own location this tag becomes visible to others.
None of the participants purposefully hid their location, that is,
temporarily turned off the sharing, while the study took place
although two of the participants reported not having constant
internet on the go, which prevented the sharing of location at
some times. One participant turned off her location service after
three weeks because she felt it used too much of the battery and
therefore did not use the service the last week.

Figure 4: What participants reported that initiated their
interaction with the app on the last occasion of interaction.

4.2 Coordination around Socializing
To get a better understanding of how continuous location sharing
facilitated coordination around socializing, we use Barkhuus and
Tashiro’s taxonomy of social gatherings for our analysis,
particularly focusing on how the location sharing facilitated
different types of socializing. The authors describe four types:
Scheduled social gatherings, Semi-scheduled social gathering,
Ad-hoc social gathering and Special events [6]. In our analysis we
found evidence that continuous location sharing supported semischeduled gatherings, such as the weekly morning coffee that two
colleagues had, as well as ad-hoc social gathering such as
impromptu coffee meetings between colleagues or friends. We
describe each in more detail:

In terms of everyday practices participants reported often using
the application for checking the location of someone they were
about to contact in order to be able to determine if they available
for chat. One participant, Anna, for example stated that the
location sharing simply “made life easier”. Several of the
participants had jobs where they could not be reached easily, such
as schoolteacher or a job with irregular working hours at an airline
check-in counter. The friends were able to determine if these
people were at work and therefore unlikely to be able to talk. For
a set of colleagues it was practical to be able to see if the other
was in the office: “I can see if he is already at work or not.
Because we have to lock all of our doors all the time. Because we
have secret papers […] so if I leave my room, I have to lock it. So
if I’m going to go and ask him a question, I have to lock my door,
unlock another door, go out and unlocking a third door to get to
where he is. […] So it was very practical. Is he here or is he not
here. So is it worth going there?” (Frida).

4.2.1 Semi-scheduled gathering
Semi-scheduled gathering was supported in a fairly sophisticated
way: For example, Anna reported checking if Eric was home the
evenings before their casual, regular, early morning coffee
meeting. If she could see that he was at his girlfriend’s house the
evening before, she presumed he would not make their meeting
for 8am but would be either late or cancel: “I usually check on
Tuesday evenings if he was home early […] then I knew that he
would want to wake up early in the morning. But if he was at his
girlfriend’s or his parents’ or something, I knew that he probably
wouldn’t show up in the morning. I felt a bit like I was spying on
him.”
When explaining their previous habits Anna emphasized that
normally she would just show up and then occasionally he would
not: “We are very good friends but I never call him in the evening.
He might be with his girlfriend. That might be weird. It was never
something we planned beforehand”. It was clear that the location
sharing assisted in communication around semi-scheduled
gathering, by adding small pieces of information assisting in
detailed reasoning around socializing.

We found several types of motivations that participants cited for
opening up the application. A large proportion reported that they
were ‘bored’ and therefore wanted to check out where their
friends were; this was just one application among several that they
reported they would ‘go through’ when having down time
(waiting for a bus, being on the subway etc.). Figure 3 shows a
snapshot of the reasons participants gave for opening up the
application on the last occasion before filling in the questionnaire.
The numbers are however slightly biased towards the participants

4.2.2 Ad-hoc social gathering
The other socializing event that location sharing supported in our
study was ad-hoc social gatherings. Two participants for example,
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they were using the additional information for casual teasing in
other conversations. Michael for example said: “If I’m going to
call [Nina], I usually check beforehand and I’m like ‘what are
you doing there!? Why aren’t you at work?’, no, I’m just
kidding”. Anna for example also told us that she wrote to her
boyfriend to tease him: “I can see you are still in bed. Because he
hadn’t left the house… but that was mostly for fun. I felt rude
doing it, but it was mostly for fun”. But where Barkhuus et al.
detected repartee within the location application [4], our
participants had to construct humorous narratives around the
information because of its continuous tracking on a generic map.
Additionally, participants only generated tags that were generic
such as home and work, not any tags that could potentially have
facilitated such humorous use.

Rebecca and Selma, met in town when Rebecca had the day off
and Selma unexpectedly got off early from work. Selma checked
her application and when seeing that Rebecca was in town too,
she texted her asking if they should catch up. They met in a café a
couple of minutes later. Other participants reported similar
incidents. However, similarly to Barkhuus and Tashiro’s [6]
findings from social media location broadcasting, almost none of
the participants just ‘showed up’. They always communicated in
between location discovery and actually meeting up, with one
exception: Two colleagues, Frida and Ian, reported going to the
other ‘wing’ at work to meet their colleague. This, in essence,
replaced the previous act of doing the same, just without knowing
for certain if the colleague was in their office.
The two other types of social gatherings, Scheduled social
gatherings and Special events, were not supported during the time
of the study, however, the reason for this is probably the short
length of study and coincidence rather than actual lack of
possibilities for facilitation.

4.3 Concerns around Sharing and Observing
Most of the use of location sharing was related to communication
practices and basic curiosity, which initially led to feelings of
spying for several participants as noted earlier. Rebecca for
example expressed: “I’m actually not that interested in where
other people are exactly. It feels like I’m intruding on their private
life, if you can say that”. She continued explaining that if she
wanted to know where someone was, she would ask. Still,
although the participants had these feelings, they expressed
comfort about sharing their own location, particularly because the
groups were composed by trusted friends and family members;
Frida for example said: “I trust them to understand my
information in a positive light”.

4.2.3 Perceived Change of Communication
In terms of the participants’ own perceived change of
communication due to the availability of location information,
two types of perceived changes emerged2 (although some
participants reported no change): If people knew each other very
well, for example couples, the location sharing lead to less
communication, for example around micro-coordination [34]. Not
only could they see that their partner had left work and was 10
minutes away from home, there was also suddenly an expectation
that if the other person wanted to know the person’s proximity,
they could just check. Hence, there was no need for
communicating that “I’ll be home in 10 minutes”. Michael for
example explained: “I skipped the whole where are you? What
are you doing Ah, you’re at work. You’re at home. You’re on the
subway. I skipped that whole part in conversations because before
I texted someone I usually checked where they were”. Yet, he still
claimed that the location checking was not a substitute for
communication, it was a pre-communication activity that reduced
the actual talk or text ‘amount’: “I usually knew that I was going
to call the person, then I checked the app, then I called the
person”.

Having a new service like this also took a bit of time to get used
to. At first Frida was excited to be able to see her colleague’s
whereabouts and was interested in seeing when he was not at
work. Then she realized the reciprocal nature of the service: “I
realized [that Ian could see me too] when I started checking to
see if he as at work already. I was like “huh, he could do this the
other way around.’ So, I realized it but… […] But since he is late
way more often than I am… I don’t have to worry about it
[laughs]” (Frida).” The reciprocity meant that the participants
were able to compare behavior, similarly to posting on an online
social network where impression management is often a key part
of motivations for posting content [21, 24]. One participant even
went as far as to express how she thought the sharing encouraged
her to be more active: “The more one sees what people, what
others do, then you get a bit affected of what all others do around
[the city]. Instead of like, sitting at home all the time, then it
becomes a little like a push that one should do things” (Linda).

For participants in more casual friendships, the application lead to
more communication, often around informal personal topics. One
participant for example explains about one of her colleagues: “I
saw that he was in a remote location north of Stockholm...and
when I met him, I asked him ‘Did you visit your parents?’ and he
started talking about his family and that he had visited them and
that was something we really had never talked about before”. The
knowledge of location was in essence a ‘ticket to talk’ for people
who were acquainted but did not necessarily share stories about
their life outside the realm of their existing relations such as work
or university.

A more precarious situation occurred when Anna checked for her
colleague Eric during the day, to see if he was nearby and wanted
a coffee. She saw that he was at a hotel, which she said she felt
awkward about. She explained: “A few days went by and I didn’t
want to mention it to him. But eventually it slipped out: What did
you do in the middle of the afternoon in a hotel?“. It turned out
that the colleague’s gym was attached to the hotel and he had been
going there during the day. The sharing was insensitive to the
participant who had gone to the gym, and who had probably not
put any thought into the location of it, but it invoked feelings of
discomfort for his colleague since she did not know the details
around this potentially awkward information.

4.2.4 Repartee
Similarly to the study of Connecto, a labeling based locationsharing service [4], we found the participants using this sharing
service for teasing and friendly repartee. But where some
participants expressed that they had initially believed they were
going to ‘sneak up on their friends’ and surprise them in public,

Concerns also evolved from the reflections on participants’
location information being available to others. Frida for example
was worried that their fourth friend (in the study) was feeling left
out when he texted them asking what they were all doing at a
particular place on a Friday night. When talking about the
situation in the interview, Frida said: “I think he was doing

2 We are not claiming to be able to say anything about actual
changes since we did not collect any ‘base data’ of the
participants’ structures of communication before the application
was available to them.
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they did not perceive this as problematic. The ephemeral
characteristics were expressed as the fleetingness with which
location was relevant; it was relevant as spur of the moment
activities occurred: a phone call, a potential coffee break etc. It
was only considered as a forefront application when the
information did not align with expectations.

something else with some friends... Maybe he did. I don’t know.
Maybe he felt left out, not getting invited?” Michael, who was
keen to participate in the study and used the sharing application
most of all the participants, cited this potential hurting of others’
feelings as the reason he did not want to keep the application after
the study: “In the long run, I wouldn’t want to have this type of
app. I’m probably not going to keep on using the app.”
Interviewer: “why won’t you?” Michael: Because… I don’t know.
It feels, maybe a little bit invasive. Maybe“. He gave examples of
potential exclusion by friends: “If all my friends are all at the
same bar and no one has called me, do I want to know this? Or do
I want to be ignorant. … It just ruins the whole social aspect of it.
You can’t freeze out a person”. (Interestingly, of course, this is
currently perfectly possible through social media, evidenced by
for example research addressing teenage bullying through online
social media [10].) Although no participants reported negative
feelings during the study on the basis of others’ locations or
constellation of this, it is of course always possible that they had
such feelings but did not want to reveal them. Studies of social
media for example are quick to emphasize positive emotions
stemming from other positive contributions or negative postings
leading to negative responses [24, 30], yet negative emotions
stemming from positive contributions, such as envy, are less often
explored and described.

5.2 Public vs. Private Geographies
It can be argued that there is a distinct difference of perception of
control between text-based location and map-based location
sharing. The argument is that a self-composed text description is
more open to interpretation than a dot on a map, which might
simply be semantically incorrect (as in our example of the
participant who were shown to be at a hotel but was in fact at the
gym attached to the hotel), yet mostly showing the user at a
specified location. Even when a location request or look-up shows
the person to be slightly off compared to the correct position for
his or her home, it is easy to make the obvious conclusion that the
person is at home. Due to the preciseness of GPS in relation to the
broad distribution of activities of most people, even in dense
cities, the actual location and thereby place (as defined by Dourish
2006 [19]) is simple to derive on the basis of a map, where text
defined places are often composed to be more open to
interpretation as witnessed in previous studies [4, 30].
This leads to the notion of “private geographies”, first introduced
in relation to location sharing by Barkhuus et al. [4]. Their
participants created and made use of private geographies, places
they knew and had in common, but which to outsiders might be
difficult to understand. Our study of map-based sharing on the
other hand, led to little open interpretation and instead relied on a
very public geography: a map, which also for outsiders were
comprehensible. A map might still be supporting a private
geography: obviously tightknit groups have a subjective
understanding of their friends’ places and places they have in
common, but such geography is internalized and never made
explicit within the application in the same way as a “boring tax
lecture” is [4]. Additionally, even small close-knit groups do not
know all of each other’s frequented places geographically, as seen
in the example of Ian who discovered his friends at a mutual
acquaintance’s house without knowing this was his/her home.
This leads to the presumption that a public geography is more
sensitive to sharing with outsiders and more intrusive because
there is no room for white lies. On the other hand, our study also
indicated a lower level of utility compared to text-based system
(but not necessarily ease of use since the map-based sharing
automatically updates): Since there was no communication
involved within the system it became ephemeral in nature and did
not prove as sensitive in nature as first predicted by the
participant. Without the possibility to construct the full context to
others (through for example text tags in the application), the
application did not enable them to manage a more detailed selfrepresentation or even help them communicate much apart from
issues around micro-coordination. In fact, the two core utilizations
that we witnessed were the couple’s or close ties’ microcoordination and weak-ties’ communication around their
whereabouts at a later point. And of these two types, only microcoordination was explicitly appreciated by the participants. Active
self-presentation, often appreciated in socio-technical systems was
not possible, essentially diminishing the value of the service.

5. DISCUSSION
Our findings led to a more grounded perception of this type of
continuous location sharing that we elaborate on in the discussion.
We look at the ephemeral qualities of the application, how the
application was able to support a public geography and finally,
how the application and its utility relate to previous related
location-sharing technology guidelines.

5.1 Ephemeral Qualities of Continuous
Location-Sharing
An important quality of the location sharing application was the
way in which it became ephemeral to the participants’ everyday
life. It was a background application, only entering the foreground
when actual interaction around it occurred, such as the text
messaging around others being together at a party or one friend
being in town at the same time, possibly being available for an adhoc meeting. The lightness of the applications’ presence in
participants’ lives was clearly due to the group dynamics;
opposite most family units, our groups consisted of no
hierarchical relationships, or at least the parent child relationships
were all fully adult, diminishing the hierarchy experienced by
family units where children are still living at home [35]. None of
the participants had to ‘answer’ to others except the couples, to a
small degree.
With its notification-light functionality, the application echoed
qualities from slow technologies [27] and social translucence [22]
in addition to low engagement levels. For example, it took a while
for people to “find out the consequences of using it [the
technology]” [27], and it depended on other people’s movement to
display new information, which was often a slow process. In
contrast to social media, “new content” was not available every 10
minutes. The technology provided awareness and visibility,
characteristics of social translucent systems, reflected through the
continuous availability of the location data.

5.3 Breaking the Design Guidelines

People’s awareness of being able to be located was more
prevalent than their actual level of friend tracking (participants
reported being regularly aware of the potential tracking, yet did
not track their friends more than a couple of times per day); yet

Finally, we relate our findings to the earlier studies that either
based their design of location-sharing prototypes on specific
guidelines or provided design guidelines from empirical studies.
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[3] Elizabeth Bales, Kevin A. Li, and William Griswold. 2011.
CoupleVIBE: mobile implicit communication to improve
awareness for (long-distance) couples. In Proceedings of the
ACM 2011 conference on Computer supported cooperative
work (CSCW ‘11). ACM, New York, NY, USA, 65-74.

Interestingly, the new commercial map-based continuous
applications that we studied here diverge significantly from most
of these design guidelines because of the coarseness and
simplicity such as no notifications. Sadeh et al. for example,
presumed that people want to formulate sharing criteria and
suggest that technologies should help people stay in their comfort
zone while they evolve their criteria [39]. Tsai et al. emphasized
the importance of feedback notifications for wider location
sharing acceptance [41], and Mancini et al. suggested that control
mechanisms might not be compatible with the subtle dynamics of
social relationships [35]. Iachello et al. highlighted the importance
of possibilities of deception within such application [30].
Considering the proposed precautions, our participants were
surprisingly carefree, resonating related findings that people
express concern pre-study but do not report many concerns during
the actual study. The sharing was coarse grained, limited to
individuals, the service consisted of no feedback and there was no
room for deception other than turning off the service. We
therefore suggest that future location sharing studies continue to
push boundaries, looking at even more diverse types of location
applications for exploring their limits in terms of sociability and
utility.

[4] Louise Barkhuus, Barry Brown, Marek Bell, Scott
Sherwood, Malcolm Hall, and Matthew Chalmers. 2008.
From awareness to repartee: sharing location within social
groups. In Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (CHI '08). ACM, New York,
NY, USA, 497-506.
[5] Louise Barkhuus and Anind K. Dey. 2003. Location-Based
Services for Mobile Telephony: a Study of Users' Privacy
Concerns. In INTERACT, vol. 3, pp. 702-712.
[6] Louise Barkhuus and Juliana Tashiro. 2010. Student
socialization in the age of facebook. In Proceedings of the
SIGCHI Conference on Human Factors in Computing
Systems (CHI ‘10). ACM, New York, NY, USA, 133-142.
[7] James "Bo" Begole, Nicholas E. Matsakis, and John C. Tang.
2004. Lilsys: Sensing Unavailability. In Proceedings of the
2004 ACM conference on Computer supported cooperative
work (CSCW '04). ACM, New York, NY, USA, 511-514.

6. CONCLUSIONS
In this paper we presented a study of a commercial location
sharing application, with features such as continuous sharing and
notification-free tracking. We highlighted that the application
facilitated micro-coordination and ad-hoc socializing activities, as
well as invoking concerns for others’ perception of social
situations. We argued that a map-based service is less socially
informative than a labeling-based one because users cannot
construct a situation or manage their self-representation through
text tagging; instead, the location sharing was mostly utilized for
micro-coordination. In fact with such coarse-grained functionality
as an on-off button, participants did not feel the need to turn it off
because in the end, the location was based on a public geography,
open for interpretation. While there is obviously value in a private
geography, created and maintained through mainly labeling-based
services, the location sharing in our study was also partly
successful, suggesting potential success within small trusted
groups and close-knit dyads.

[8] Alastair R. Beresford and Frank Stajano. 2003. Location
privacy in pervasive computing. IEEE Pervasive computing,
2(1), 46-55.
[9] Jeremy Birnholtz, Jamie Guillory, Jeff Hancock, and Natalya
Bazarova. 2010. “on my way”: deceptive texting and
interpersonal awareness narratives. In Proceedings of the
2010 ACM conference on Computer supported cooperative
work (CSCW '10). ACM, New York, NY, USA, 1-4.
[10] Julie Boesen, Jennifer A. Rode, and Clara Mancini. 2010.
The domestic panopticon: location tracking in families. In
Proceedings of the 12th ACM international conference on
Ubiquitous computing (UbiComp '10). ACM, New York,
NY, USA, 65-74.
[11] danah boyd. 2014. It’s Complicated: the social lives of
networked teens. Yale University Press.
[12] Barry Brown, Alex S. Taylor, Shahram Izadi, Abigail Sellen,
Joseph ‘Jofish’ Kaye, and Rachel Eardley. 2007. Locating
family values: A field trial of the Whereabouts Clock. In
Proceedings of UbiComp 2007, Springer, pp. 354-371.

Our findings contribute to a better understanding of the
transitional nature of technological tools and communication in
action, including people’s constant re-negotiation of what type of
services and applications are appropriate to utilize for
relationship- and everyday social management. The subtle
awareness that these services supply has limited but potentially
powerful effects on particularly social dyads.

[13] Zhiyuan Cheng, James Caverlee, Kyumin Lee, and Daniel Z.
Sui. 2011.Exploring Millions of Footprints in Location
Sharing Services. In Proceedings of ICWSM 2011 (2011):
81-88.
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