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Abstract
User location data is highly sensitive, yet commonly requested
by mobile apps for both core functionality and monetization.
To improve user privacy, the major mobile platforms, Android
and iOS, made changes so that when apps request precise loca-
tion access, users can choose to share only their approximate
location. However, the platforms have diverging interfaces:
Android offers a side-by-side choice and iOS offers a corner tog-
gle. This study evaluates which factors impact users’ choices
when apps request location access via a randomized controlled
experiment with 2579 US Android users. We tested the impact
of app type, whether a reason for the request was provided,
and the quality and content of the reason, including mone-
tization. We do not find the reasons have an effect. Instead,
we find users’ choices are impacted by app type and user de-
mographics. We find that when users are given a side-by-side
choice to allow approximate versus precise location access,
they make reasonable choices. Of users who allowed access,
the vast majority (90.7%) chose precise for a rideshare app ver-
sus the majority (71.3%) chose approximate for a local news
app. Concerningly, the majority also allowed location access
to a wallpaper app, and older users were significantly more
likely to allow apps precise location access. We conclude by
discussing implications for app platforms and future work.

CCS Concepts
• Human-centered computing→ User studies; • Security
and privacy→ Usability in security and privacy.
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1 Introduction
User location data is highly sensitive yet is one of the most
commonly requested resources by mobile applications [11, 35].
Apps often request users’ locations for reasons core to the
app’s functionality, but also often for analytics and monetiza-
tion [27], and reasons that might not be clear to users.

The high value and sensitive nature of user location data
presents privacy risks. There is a multibillion dollar market
for location data [20, 25] and previous work has shown how
commonly used mobile apps disclose users’ location data to
ad servers and other third parties without users’ informed
consent [15], both deliberately and inadvertently [24]. More-
over, recent high-profile data leaks and reporting have shown
that this user location data ends up with data brokers and is
available for sale [12, 13, 28]. This data can expose sensitive
information about users such as their home, work or worship
locations, health status, or social and political ties [24].

To help address these risks, the major mobile app platforms,
Android and iOS, require apps to request permission from
users before accessing their locations, in runtime dialogs [2, 8].
Given that users’ precise location is more sensitive than their
general area, both platforms updated their location request
dialogs to allow users to choose to share only their approxi-
mate location when apps request their precise location. This
privacy enhancement was introduced in 2020 for iOS 14+ [6]
and 2021 for Android 12+ [5]. With these changes relatively
new, there is a lack of research on how users make decisions
to grant precise versus approximate location access. In this
work we address that gap.

Furthermore, although Android and iOS both now allow
users to share only their approximate location, their interfaces
that enable that option are different (see examples in Appendix
Figure 4). In both interfaces, precise location is the default. In
Android, the location request dialog presents users with a side-
by-side choice for sharing their precise versus approximate
location, while in iOS the option to share approximate instead
of precise location is in a corner toggle. Yet a side-by-side
choice may lead to degraded functionality for apps that rely
on precise location when users instead choose approximate,
which could occur when users do not understand the implica-
tions of choosing approximate versus precise location. In this
study we evaluate whether users understand the difference
and whether they make reasonable selections when given a
side-by-side choice.

Our study is designed around the following research ques-
tions:
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• RQ1: Do users understand when to allow apps to access
their precise versus approximate location?

• RQ2: How does whether an app provides a reason for
requesting location access, or the reason itself, impact
user choice?

• RQ3: How does the type of app impact user choice?
• RQ4: Is there a relationship between users’ demograph-
ics and location sharing choices?

We answer these questions by conducting a randomized
controlled experiment with over 2500 US Android users, where
different participants see different versions of location access
request dialogs for various apps. We test 3 different types of
common apps that vary in how they need location for core
functionality: (1) A wallpaper app (no need for location), (2) a
local news app (approximate location) and (3) a ride share app
(precise location). For each app, we test 4 different versions of
the requests: (A) a version where the app provides no reason
for the request, (B) a version where the app provides a high
quality reason that does not mention ads, (C) a low quality,
uninformative reason, and (D) a reason that mentions using
location for ads and monetization.

We do not find the request reasons played a significant role
in users’ choices. Instead, we find choices are driven by the app
type and user demographics. Users were significantly more
likely to grant location access to the local news and rideshare
apps versus the wallpaper app, and their choices demonstrated
an understanding of when to allow precise versus approximate
location. Of users who granted location access, the vast ma-
jority (90.7%) chose precise for the rideshare app and also the
majority (71.3%) chose approximate for the local news app. Yet
concerningly, many users also granted location access to the
wallpaper app, including precise location. Together, our results
suggest users can make reasonable selections between precise
versus approximate location access when given a clear choice,
but privacy risks remain for many users who allow unnec-
essary location access. Considering who these users may be,
we find that older users are significantly more likely to allow
precise location access. These findings have important impli-
cations for app platforms as they consider further changes
to improve user location privacy; we conclude by discussing
these implications and future work.

2 Background and related work
To the best of our knowledge, this is the first study to experi-
mentally investigate how users make choices when allowing
precise versus approximate location access to mobile apps.

An early 2014 study, with 106 online participants, found
Android users could differentiate between the two location
permission options and interpreted “precise location” as exact
and “approximate location” as a general area [19]. However,
this study was carried out years before users had an option
to choose between precise versus approximate location in re-
quest dialogs in either Android or iOS, and unlike our study, it
did not test how users made choices when presented with re-
quest dialogs. A more recent analysis investigated how some

of the top Android and iOS apps behave when users allow
only approximate, rather than precise, location access [22]. It
found that for many top apps, functionalities were removed
or degraded when only approximate location was allowed,
implying it may be important for users to make appropriate
selections for optimal user experiences. However, their anal-
ysis was limited to testing apps rather than user behavior,
which our study provides.

With respect to why location data is important to protect,
other analyses of popular mobile apps have found that many
share location data with advertisers and other third parties
without users’ informed consent [15, 24], or in ways that
transgress the expectations of users [21, 33], violating the
concept of contextual integrity, which conceives privacy as
the appropriate flow of information, given the context [31].
These include analysis of a top ride share app [21], and analy-
sis of popular weather apps, which found many of the apps
collected location data in ways that violated their own policies,
and many did not identify the third-party recipients of the
data they collected [33].

Analysis has also identified ads and analytics as the top
two reasons for data sharing [27] and a prior study with over
2000 US users showed some (4%) were willing to share their
precise, current location data with online advertisers, with
more (over 20%) willing to share their approximate location
(e.g. zipcode) [29]. We incorporate these findings into our
experiment design by testing how users behave when apps
state their use of location data includes advertising.

Location data is one of the many sensitive resources that
Android and iOS protect with a permissions system [3, 7],
requiring app developers to prompt users with a request to
access their data (e.g. location) before the app can use it. These
permission systems have evolved throughout the years and
researchers have studied their impact on both apps and users.
For example, in early versions of Android all permissions were
requested at installation time. Studies then showed a preva-
lent problem where many apps were overprivileged (requested
more permissions than necessary) [16] and that these install-
time requests led to low attention and comprehension rates
by users [18, 26]. Researchers thus advocated for a more con-
textualized permission model [17, 38] and Android version
6.0 introduced runtime permissions [4], which were already
present in iOS, where users see permission requests when a re-
source is first needed. These runtime permission systems allow
apps to provide reason strings, specifying why the requested
resource is needed [3, 7].

Our study builds on a 2014 investigation of how including
reasons in permission requests impacts grant rates. This prior
studywas conducted soon after reason strings were introduced
in iOS, yet before users had an option to allow approximate
versus precise location [36]. It was conducted online with
772 smartphone users and tested requests for six different
resources, including geolocation. The researchers found that
overall, the rate at which users granted permission requests
increased when reasons were present, compared to a control
without reason strings. Surprisingly, they observed this was
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the case regardless of the reasons’ contents. Similarly, we also
test the impact of providing reasons in permission requests,
with varying reasons and a control. However, we focus on how
users choose between approximate versus precise location
access, while also testing how different types of apps, with
varying location needs, impact choice.

More recent work has also studied users’ relationships to
permission requests, with a 2023 study finding users are over-
all worried about permission requests, and see the location
permission as particularly sensitive, with privacy ramifica-
tions [35]. These studies have also found that the information
provided in request dialogs is insufficient for users to under-
stand the scope of how their data will be accessed [11, 34], yet
users who better understand permissions tend to be more con-
servative in granting them [34]. A 2017 study of Android users’
decisions to grant versus deny permission requests followed
their real world app use [11]. It found that the main reasons for
denying location permission requests were users’ belief that
the app would still work without the permission, or that they
could change their mind later, or they did not trust the app
with the information. They also found important demographic
differences when comparing age and gender, where women de-
nied permissions twice as often as men. Other studies focused
on location privacy, outside of the permission request context,
have similarly found differences across gender and age groups,
where females consistently express greater concern around
location sharing [1, 10]. We build on these findings by also
testing how location preferences differ by age and gender.

3 User study
We conducted a randomized controlled experiment in order
to test which factors impact users’ choices when allowing
apps to access their approximate versus precise locations. Our
experiment focuses onAndroid, which provides a clear side-by-
side choice between approximate and precise location access.

3.1 Experiment design
We designed our experiment to test how different types of
apps (with different needs for location), and different reasons
the apps provide for requesting location access, impact user
choice. Table 1 summarizes our experiment design, showing
the apps and reasons tested. For each app and request rea-
son, we showed participants a corresponding location request
dialog, and asked participants to make their access choices.
An example is shown in Figure 1. All request dialog images
corresponding to Table 1 are shown in Appendix Table 3.

3 app types. We tested (1) a wallpaper app, (2) a local news
app, and (3) a ride share app. We chose these three types of
apps because (a) we expect most users to be familiar with
them and (b) their core functionalities have varying require-
ments for location access, which should be clear to a familiar
user: (1) a wallpaper app does not need location access for
core functionality, while (2) approximate location access im-
proves functionality for a local news app, but precise location

Figure 1: Example of a location access request dialog
shown to participants in our experiment, corresponding
to 2.D in Table 1.

is not necessary. Finally, (3) precise location access improves
functionality for a ride share app.

4 experiment groups. For each app, we tested four dif-
ferent request reasons. (A) A control where no reason was
provided, (B) a “high quality” reason, (C) a “low quality”, unin-
formative reason which added no additional information for
the user to understand the reason for the request, and (D) a
reason that mentioned the use of location for ads and moneti-
zation, following text similar to the “high quality” reason.

Participants were randomly assigned, with equal probabil-
ity, to one of four experiment groups, which included a control
group. The control group was not shown any reasons in the
request dialogs (A). Experiment group 1 was shown only “high
quality” reasons (B). We set up the experiment to avoid show-
ing any participant only low quality or ads related reasons.
For Experiment groups 2 and 3, for each app, participants had
a 50% random chance of seeing either the high quality reason
(B) or the experiment group specific reason: “low quality” for
group 2 (C), or ads related for group 3 (D).

3.2 Survey
Our survey instrument was implemented via Qualtrics. The
full survey text is provided via the Appendix.
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App Permission request reason shown by experiment group

Type Note A. Control B. High quality C. Low quality D. Mentions ads

(1) Wallpaper Location not
needed for core
functionality.

– Your location will be used to help
WallpaperApp improve our ser-
vice, so we can provide you with
a better experience.

Your location is
needed for app
functionality.

Your locationwill be used to helpWall-
paperApp improve our service to give
you a better experience and optimize
our ads and marketing strategies.

(2) Local news Only approxi-
mate location
needed for core
functionality.

– Get the latest news, weather, and
traffic for your area. Your location
helps us deliver the stories that
matter most to you.

Your location is
needed for app
functionality.

Get the latest news, weather, and traf-
fic for your area. Your location helps
us deliver the stories that matter most
to you and provide relevant ads.

(3) Ride share Precise location
improves core
functionality.

– To help get you to your destina-
tion, RideShare uses your location
to find drivers nearby, improve
pickups, support, and more.

Your location is
needed for app
functionality.

To help get you to your destination,
RideShare uses your location to find
drivers nearby, improve pickups, and
support our advertising programs.

Table 1: Experiment setup with 3 categories of apps and 4 permission request reasons tested for each app.

Upon entering the survey, participants were asked to pro-
vide informed consent to have their responses used in a re-
search publication. This was followed by screener questions,
confirming they lived in the US and used an Android device
as their primary mobile phone. Participants were then asked
demographic questions, followed by an attention check.

Participants were then asked to imagine they were using
their real Android device for the following questions before
proceeding to the experiment. For each of the apps (Wallpaper,
Local news, Ride share) participants were shown a location
permission request dialog (similar to Figure 1), which differed
depending on their experiment group. They were asked to
make their permission selection, choosing between “Approxi-
mate” and “Precise” and between the options to allow location
“While using the app”/”Only this time”/”Don’t allow”. The
permission request dialogs did not have preselected defaults.

After completing the final experiment questions for the ride
share app, participants proceeded to an attention check which
confirmed they could identify the type of app they were just
asked about. Data were discarded for any participants who did
not select a ride share app. This was followed by the question:
“What reason did the app provide for requesting access to
your location?” (The correct response differed by experiment
group.) Our analysis uses whether the participant answered
this correctly to test the robustness of our results.

4 Participants
We recruited US Android users via Prolific, which is a com-
monly used crowdsourcing platform to recruit participants
for privacy related studies [14]. To avoid response bias, the
survey description did not mention privacy. All participants
who completed the survey were paid $1.25 USD, which took
them 2.3 minutes on average (median). Participants who did
not pass the screening exited the survey early and were paid
$0.14 for their short time, as recommended by Prolific [32].

Our analysis sample includes 2579 participants who pro-
vided informed consent, confirmed they were US Android
users and passed both attention checks. Participant demo-
graphics are summarized in Table 2. Further participant de-
tails, including the number of participants assigned to each
experiment group, are provided in the Appendix (C).

n %

Total 2579 100

Gender

Woman 1285 49.7
Man 1250 48.4
Other (Nonbinary or self-describe) 44 1.7

Age in years

18 - 34 797 30.8
35 - 54 897 34.7
55+ 885 34.2

Education level

No bachelors degree 1305 50.5
Bachelor’s degree 953 36.9
Graduate or professional degree 321 12.4

Table 2: Participant demographics.

5 Analysis and results
Results are summarized in Figure 2 and Figure 3, with numer-
ical results in Appendix Tables 6-7. Overall, the majority of
participants allowed location access to each of the apps and
42.9%, 16.9%, and 2.4% of participants denied location access to
the Wallpaper, Local news, and Ride share apps, respectively.

To evaluate (RQ1) whether users understand when to allow
access to precise versus approximate location, we compare



Approximate vs Precise: User choice when apps request location access CHI EA ’26, April 13–17, 2026, Barcelona, Spain

Figure 2: How users chose to allow location access for
each app and reason shown.

Figure 3: How users chose to allow location access by
gender (top) and age (bottom) demographics.

choices for the Local news versus Ride share apps. Among the
users who allowed location access, 91% chose precise and 9%
chose approximate for the Ride share app, versus 29% chose

precise and 71% chose approximate for the Local news app.
These results, where the vast majority of users chose pre-
cise for the Ride share and approximate for the Local news
apps, indicate most users have a good understanding of when
to allow approximate versus precise location access and can
make appropriate choices when given clear options, without
a default.

In order to statistically test which factors impact users’
permission choices and evaluate RQ2 - RQ4, we use logistic
regression. The independent variables are the app type, the
experimental request reason group provided by the app (A-D),
and user demographics, where we also test for an interaction
effect between app type and reason. First we test for the im-
pact on users’ choices to allow location access at all, where
the dependent variable is 1 if they allowed access (precise or
approximate) and 0 if they chose “Don’t allow”. Second, we
test for the impact on users’ choices to allow precise (1) versus
approximate (0), where choices for “Don’t allow” are excluded.
(Detailed regression results are in Appendix Tables 8 - 9.)

We find that the type of app and users’ demographics have
a significant effect on user choice, but do not find the request
reasons had an effect. After participants made their choices
for all 3 apps, only the minority (n=829; 32%) were able to
correctly identify the last request reason they had seen (for
the Ride share app), suggesting most had either not read or
not remembered the request reason. For robustness, we test
whether the reasons had an effect on the 829 participants
who did correctly identify the request reason. We do this by
repeating the logistic regression analysis restricted to these
participants and the Ride share app responses (which they
identified the reason for), and again do not find the reasons
had a significant impact (see Appendix Tables 10 - 11).

Compared to the Wallpaper app, participants were more
than 3.5x as likely to allow location access to the Local news
app and more than 33x as likely for the Ride share app. And
among those who allowed location access, participants were
less likely to choose approximate location for the Local news
app (many of whom chose “Don’t allow” for the Wallpaper
app) and more likely to choose precise location for the Ride
share app.

With respect to demographics, we find participants who
self-identified as a gender outside the male/female binary were
less likely to allow location access overall. We also find a
relationship between age and permission choices. Compared
to younger participants (18 - 34 years), older participants (55
years or older) were significantly more likely to allow location
access, and among participants who allowed access, older
participants were significantly more likely to allow precise
location access.

6 Discussion
This work addresses a gap in the literature on how mobile
app users allow versus deny location access requests, and an
opportunity to improve user location privacy.
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Permission requests have changed multiple times over the
years, informed by HCI research [11, 17, 18, 26], which this
work builds upon to help inform further changes. The more
recent change to location permission requests, where users can
choose to share their approximate versus precise location, is a
step towards improving users’ location privacy. However, the
platforms differ in how they present the approximate location
option to users, which we briefly discuss.

Platforms may prefer to maintain precise location as the
default because it enables more optimal functionality for many
apps. User experience could be degraded for apps that rely on
precise location access [22] if users do not understand when to
allow it. A ride share app is one such example. However, our
results suggest most users understand when to allow precise
location: among our study participants who allowed location
access, 91% chose precise and 9% chose approximate for a
ride share app, versus 29% chose precise and 71% chose ap-
proximate for a local news app. Interestingly, we found users’
choices were driven by the type of app and did not find the
reasons the apps provided for the requests played a role.

When considering why platforms would make a clear op-
tion for approximate location, the foremost reason is to help
users reduce the frequency of sharing their precise locations,
to reduce their privacy risks. A concerning result from our
study is that the majority of users allowed a wallpaper app to
access their location, which likely has little use for location
beyond monetization. At the same time, we did not find that
the app stating it would use their location data for monetiza-
tion impacted users’ choices. This result may be consistent
with prior work that showed most permission requests are
granted by users, even when users are not comfortable with
the choice [11], which could be partly due to habituation [38].
Precise location is more sensitive than approximate location
and consumers tend to stick with preselected defaults [23, 37].
Providing approximate location access as a clearer alternative
could reduce users’ exposure to unnecessary privacy risks,
such as when apps that do not require location for core func-
tionality (e.g. wallpaper apps) share and monetize location
data. Furthermore, we found that older users are more likely
to allow location access overall, and allow precise location,
suggesting they could be more exposed to risk. The mobile
platforms have used privacy protections as a marketing strat-
egy [30], and further protecting user location privacy could
help their pursuit of a competitive advantage. Given that the
request reasons did not measurably impact users’ location
sharing choices in our study, platforms should pursue other
means to reduce unnecessary location sharing, such as further
highlighting approximate location access as an alternative op-
tion, or other updates to the location request options, user
interface, or policies.

Future work can build upon this initial study to address its
limitations. Our study was limited to US Android users with
Android’s location request interface, and it only tested three
generic types of apps with straightforward location needs.
Future work can evaluate how user choices differ across lo-
cales, OS, and varying request interfaces, and whether our

results extend to other types of apps that have similar location
data needs, as well as the impact of users’ brand awareness
and trust for specific apps. Also, our study raises questions
that should be answered. Namely, we did not explicitly ask
users why they made the choices they did, which a follow up
survey can ask. Furthermore, our experiment presented users
with hypothetical choices, whereas previous work studied how
Android users make permission decisions using their own de-
vices “in the wild” [11]. Future work can ask users to report
on the actual apps they use and the location permissions they
have granted, to further our empirical understanding of users’
location and privacy choices.
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A Survey
This is the full text copy of the Qualtrics survey. Italics indicate
text not shown to participants. Lines indicate where questions
are divided into separate pages. Upon entering the survey, par-
ticipants are randomly assigned to 1 of 4 groups:

• Control: Shown no request reasons (A)
• Exp group 1: Shown high quality reasons only (B)
• Exp group 2: Shown mix of high quality and low quality
reasons (B and C)

• Exp group 3: Shown mix of high quality and ads related
reasons (B and D)

Your responses to this survey may be used in a research pub-
lication. All responses will be anonymized and any reports
and presentations about the findings from this survey will not
include any information that could identify you. By continu-
ing in this survey, you acknowledge you are at least 18 years
of age and consent to the use of your responses in research
publications.

⃝ Continue
⃝ Exit

What is your Prolific ID?
(Text field; automatically filled from URL parameter.)

The following questions are redundant to recruitment criteria.

In which country do you currently reside?
(Drop down.)

What type of device do you use as your primary mobile phone?
⃝ Android
⃝ Apple/iOS
⃝ I do not use a mobile phone

Participants who do not select the US and Android automatically
exit survey.

What is your gender?
⃝ Woman
⃝ Man
⃝ Non-binary
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⃝ Prefer to self-describe
What is your age in years?

⃝ 18-24
⃝ 25-34
⃝ 35-44
⃝ 45-54
⃝ 55-64
⃝ 65 or older

What is the highest level of education you have completed?
⃝ Some high school or less
⃝ High school diploma or GED
⃝ Some college, but no degree
⃝ Associates or technical degree
⃝ Bachelor’s degree
⃝ Graduate or professional degree

How much do you agree with the following statement? This
is an attention check. The correct answer is Agree.

⃝ Strongly disagree
⃝ Disagree
⃝ Neutral
⃝ Agree
⃝ Strongly agree

Attention check; incorrect responses automatically exit survey.

For the following questions, please imagine you are using your
real personal Android device.

Suppose you just downloaded a new Wallpaper app to use for
the first time and you see the following dialog.
[Image from row 1 of Table 3, corresponding to participant ex-
periment group is shown.]
Which button do you tap?

⃝ Approximate
⃝ Precise

Which button do you tap?
⃝ While using the app
⃝ Only this time
⃝ Don’t allow

Suppose you just downloaded a local news app to use for the
first time and you see the following dialog.
[Image from row 2 of Table 3, corresponding to participant ex-
periment group is shown.]
Which button do you tap?

⃝ Approximate
⃝ Precise

Which button do you tap?
⃝ While using the app
⃝ Only this time
⃝ Don’t allow

Suppose you just downloaded a new ride sharing app to use
for the first time and you see the following dialog.
[Image from row 3 of Table 3, corresponding to participant ex-
periment group is shown.]
Which button do you tap?

⃝ Approximate
⃝ Precise

Which button do you tap?
⃝ While using the app
⃝ Only this time
⃝ Don’t allow

What type of app did the previous screen ask about?
⃝ A food delivery app
⃝ A social media app
⃝ A weather app
⃝ A dating app
⃝ A ride sharing app
⃝ I don’t know

What reason did the app provide for requesting access to your
location?

⃝ A. It did not provide a reason
⃝ B. “To help get you to your destination, RideShare uses

your location to find drivers nearby, improve pickups,
support, and more.”

⃝ C. “Your location is needed for app functionality.”
⃝ D. “To help get you to your destination, RideShare uses

your location to find drivers nearby, improve pickups,
and support our advertising programs.”

⃝ E. “To seamlessly provide door to door service.”
⃝ F. I don’t know

(A-D are real options, where the correct option depends on the
experiment group.)

Please rate your level of agreement with the following state-
ment.
“I have control over what information gets collected and shared
on my Android device”

1 2 3 4 5
(Strongly disagree) (Strongly agree)

Agreement ⃝ ⃝ ⃝ ⃝ ⃝

Thank you for your time! Do you have any additional com-
ments? (Optional)

⃝ No
⃝ Yes, I would like to say: _________

B Android and iOS location request dialogs
Figure 4 provides examples of location permission dialogues
from Android [2] and iOS [9].
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Table 3: Request dialogs shown to participants for each app and reason tested, corresponding to Table 1.

# App type A. Control: None B. High quality C. Low quality D. Mentions ads

1 Wallpaper

2 Local news

3 Ride share
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Figure 4: Examples of location permission dialogs from (left) Android and (right) iOS.

C Survey and participant details
Table 3 shows the request dialogues shown to participants for
each app and reason tested, corresponding to Table 1.

Participants were recruited via the Prolific platform (https:
//www.prolific.com), using a US representative sample and
paid $1.25 USD. We used Prolific’s tools to recruit Android
users. We advertised the survey as a study about “Android
user choices” and the description said: “This study asks about
your preferences when you install new Android apps. It also
asks for your demographic information.” It listed Android use
and US residency as eligibility requirements.

We used additional screening questions at the start of our
survey to confirm participants were both US residents and
used Android as their primary mobile phone. Participants
were automatically exited (screened out) from the survey if
they did not pass the prescreening questions confirming that
they were US residents and used Android as their primary mo-
bile device. These screened out participants were paid $0.14
for their short time, as recommended by Prolific. After pre-
screening the sample includes 2,729 participants. We further
filtered out 4 participants who failed the first attention check
and 145 participants who failed the second attention check.

N=2,579 total participants were included in the analysis.
Table 4 shows their responses to the demographic questions.
Table 5 shows how they were evenly distributed across the
four experiment groups.

D Analysis details
We evaluate participant choices corresponding to the request
reason they were shown (A-D), corresponding to the experi-
ment setup in Table 1. Note that participants in experiment

Table 4: Participant demographic details.

n %

Total 2579 100

Gender

Woman 1285 49.7
Man 1250 48.4
Other (Nonbinary or self-describe) 44 1.7

Age in years

18 - 24 290 11.2
25 - 34 507 19.6
35 - 44 484 18.7
45 - 54 413 16.0
55 - 64 582 22.5
65 or older 303 11.7

Education level

Some high school or less 25 1.0
High school diploma or GED 385 14.9
Some college, but no degree 514 19.9
Associates or technical degree 381 14.7
Bachelor’s degree 953 36.9
Graduate or professional degree 321 12.4

Table 5: Participant distribution across experiment
groups.

Experiment group n %

0 Control: Shown no reasons 633 24.5

1 Shown high quality reasons (B) 674 26.1

2 Shown mix of high/low quality (B/C) 666 25.8

3 Shown mix of high quality/ads related (B/D) 606 23.5

https://www.prolific.com
https://www.prolific.com
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groups 2 and 3 (see Table 5) had a 50% chance of seeing ei-
ther reason B or C and D, respectively, resulting in a different
number of responses for each request reason.

Aggregated results are shown in Tables 6 - 7. For the re-
gression analysis, we transform the raw response data into
an intermediary table with a row for each response to the
app questions, i.e., 3 separate rows for each participant, cor-
responding to the 3 separate apps they responded for, with
a column indicating the version of the request shown (A-D),
which is included as an independent variable.

Table 6: Location access choices.

Request reason shown

Wallpaper app

Choice Overall A B C D
(n=2579) (633) (1314) (330) (302)

Precise 19.1% 21.3% 17.9% 20.9% 17.9%
Approximate 38.0% 37.8% 38.3% 35.2% 40.1%
Don’t allow 42.9% 40.9% 43.8% 43.9% 42.1%

Local news app

Choice Overall A B C D
(n=2579) (633) (1306) (338) (302)

Precise 23.9% 24.8% 23.4% 24.6% 23.5%
Approximate 59.2% 59.7% 59.4% 55.9% 60.9%
Don’t allow 16.9% 15.5% 17.2% 19.5% 15.6%

Ride share app

Choice Overall A B C D
(n=2579) (633) (1314) (333) (299)

Precise 88.5% 88.5% 88.7% 88.6% 87.3%
Approximate 9.1% 9.5% 8.8% 8.7% 10.4%
Don’t allow 2.4% 2.1% 2.5% 2.7% 2.3%

Table 7: Location access choices, restricted to partici-
pants who allowed location access.

Request reason shown

Wallpaper app

Choice Overall A B C D
(n=1472) (374) (738) (185) (175)

Precise 33.5% 36.1% 31.8% 37.3% 30.9%
Approximate 66.5% 63.9% 68.2% 62.7% 69.1%

Local news app

Choice Overall A B C D
(n=2143) (535) (1081) (272) (255)

Precise 28.7% 29.3% 28.2% 30.5% 27.8%
Approximate 71.3% 70.7% 71.8% 69.5% 72.2%

Ride share app

Choice Overall A B C D
(n=2517) (620) (1281) (324) (292)

Precise 90.7% 90.3% 91.0% 91.0% 89.4%
Approximate 9.3% 9.7% 9.0% 9.0% 10.6%

Table 8: Logistic regression results testing which factors
impact users’ likelihood to allow (approximate or pre-
cise) versus deny the location access requests.

Predictor Log odds Odds Ratio 95% CI p-value

Intercept 0.251∗ 1.285 [1.053, 1.569] 0.013

Request reason (Ref: A; Control)

B -0.112 0.894 [0.737, 1.085] 0.257
C -0.121 0.886 [0.677, 1.161] 0.381
D -0.039 0.961 [0.727, 1.271] 0.782

App type (Ref: Wallpaper)

LocalNews 1.336∗∗∗ 3.806 [2.911, 4.975] <0.001
RideShare 3.508∗∗∗ 33.372 [18.835, 59.129] <0.001

Interaction effects (Ref: A x Wallpaper)

B x LocalNews -0.012 0.988 [0.715, 1.365] 0.941
C x LocalNews -0.141 0.869 [0.561, 1.347] 0.529
D x LocalNews 0.041 1.042 [0.651, 1.669] 0.864
B x RideShare -0.085 0.918 [0.466, 1.807] 0.805
C x RideShare -0.151 0.860 [0.349, 2.119] 0.743
D x RideShare -0.094 0.911 [0.345, 2.403] 0.850

Gender (Ref: Male)

Female 0.083 1.087 [0.961, 1.229] 0.184
Other −0.511∗ 0.600 [0.388, 0.928] 0.022

Age (Ref: 18 - 34)

35 - 54 0.113 1.120 [0.966, 1.299] 0.135
55+ 0.249∗∗ 1.283 [1.103, 1.493] 0.001

Education (Ref: No Bachelors degree)

Bach. degree −0.143∗ 0.867 [0.761, 0.988] 0.032
Grad. degree 0.06 1.062 [0.873, 1.293] 0.547

Observations = 7737
Pseudo R-squared = 0.1874
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Table 9: Logistic regression results testing which factors
impact users’ likelihood to allow precise (versus approx-
imate) location access.

Predictor Log odds Odds Ratio 95% CI p-value

Intercept −0.685∗∗∗ 0.504 [0.393, 0.646] <0.001

Request reason (Ref: A; Control)

B -0.191 0.826 [0.636, 1.074] 0.154
C 0.045 1.046 [0.725, 1.508] 0.811
D -0.234 0.792 [0.539, 1.163] 0.234

App type (Ref: Wallpaper)

LocalNews −0.301∗ 0.740 [0.558, 0.981] 0.036
RideShare 2.821∗∗∗ 16.796 [11.951, 23.606] <0.001

Interaction effects (Ref: A x Wallpaper)

B x LocalNews 0.138 1.148 [0.811, 1.626] 0.436
C x LocalNews 0.023 1.024 [0.630, 1.663] 0.925
D x LocalNews 0.174 1.190 [0.716, 1.977] 0.503
B x RideShare 0.276 1.318 [0.866, 2.007] 0.197
C x RideShare 0.049 1.050 [0.581, 1.898] 0.872
D x RideShare 0.137 1.147 [0.630, 2.085] 0.654

Gender (Ref: Male)

Female 0.008 1.008 [0.888, 1.145] 0.897
Other -0.11 0.895 [0.525, 1.528] 0.685

Age (Ref: 18 - 34)

35 - 54 0.124 1.132 [0.966, 1.326] 0.125
55+ 0.257∗∗ 1.294 [1.103, 1.414] 0.001

Education (Ref: No Bachelors degree)

Bach. degree -0.089 0.914 [0.797, 1.049] 0.202
Grad. degree -0.001 0.999 [0.821, 1.216] 0.993

Observations = 6132
Pseudo R-squared = 0.2894

Table 10: Logistic regression robustness test results, test-
ing whether the request reason had a significant effect
on participants’ choice to allow location access for the
RideShare app, restricted to participants who correctly
identified the request reason they saw for the RideShare
app.

Predictor Log odds Odds Ratio 95% CI p-value

Intercept 3.995∗∗∗ 5.430700𝑒 + 01 [19.347, 152.443] <0.001

Request reason (Ref: A; Control)

B -0.878 4.160000𝑒 − 01 [0.161, 1.069] 0.069
C -0.508 6.020000𝑒 − 01 [0.072, 5.062] 0.640
D 18.658 1.267540𝑒 + 08 [0.000, 𝑖𝑛𝑓 ] 0.999

Gender (Ref: Male)

Female -0.11 8.960000𝑒 − 01 [0.357, 2.249] 0.815
Other -1.105 3.310000𝑒 − 01 [0.038, 2.858] 0.315

Age (Ref: 18 - 34)

35 - 54 0.168 1.183000𝑒 + 00 [0.419, 3.338] 0.751
55+ 0.584 1.792000𝑒 + 00 [0.572, 5.614] 0.317

Observations = 829
Pseudo R-squared = 0.0337

Table 11: Logistic regression robustness test results, test-
ing whether the request reason shown had a significant
effect on participants’ choice to allow precise versus
approximate location access for the Ride Share app, re-
stricted to participants who correctly identified the re-
quest reason they saw for the Ride Share app.

Predictor Log odds Odds Ratio 95% CI p-value

Intercept 2.131∗∗∗ 8.425 [4.978, 14.258] <0.001

Reason shown (Ref: A; Control)

B -0.401 0.670 [0.423, 1.061] 0.088
C 0.176 1.193 [0.348, 4.088] 0.779
D 0.526 1.691 [0.218, 13.094] 0.615

Gender (Ref: Male)

Female -0.016 0.984 [0.622, 1.558] 0.946
Other -0.89 0.411 [0.108, 1.566] 0.193

Age (Ref: 18 - 34)

35 - 54 0.302 1.353 [0.783, 2.336] 0.278
55+ 0.353 1.423 [0.823, 2.461] 0.206

Education (Ref: No Bachelors degree)

Bach. degree -0.233 0.792 [0.494, 1.271] 0.335
Grad. degree 0.403 1.496 [0.649, 3.452] 0.344

Observations = 809
Pseudo R-squared = 0.01887
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