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Where is my dog? Where does my outdoor cat sleep at night? Where does my dog go when I am not at home? Various mobile technology
applications offer means for staying connected with pets. However, the specific requirements for location-tracking technology via pet
wearables or indoor video-technologies remain an under-researched area. Our research explored pet location-tracking technology
through co-creation sessions, regarding what benefits pet owners can foresee for their own mental comfort. While only one out of
11 participants actually used such technology, all anticipated that pet location tracking tech could increase pet owners’ well-being.
We here discuss the results of a follow-up 23-participant survey, which revealed privacy concerns, financial investment and pet’s
comfort as well as the type of pet, lifestyle and other already used technologies to be the key factors for adopting pet location tracking

technology. These findings are further compared with our participants’ initial expectations.
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1 INTRODUCTION

Pet ownership has significantly increased in the last years, with 92.9 million dogs and 113.6 million cats estimated pets in
Europe [5]. Pets are a significant part of owners’ lives. Multiple studies show the links between human attachment, pet
attachment, depression, anxiety [13], and general mental health [4, 8]. However, during periods of physical separation,
this attachment leads to stress about one’s pets’ welfare [10]. Thus, there is an opportunity for inventive solutions to
ease concerns about pets’ safety and well-being. Among solutions aiming to address this problem, pet location tracking
applications are growing in popularity. One of the most successful commercial solutions is “Tractive GPS Pet Tracker®
[17] (more than a million downloads in Google Play), which focuses on real-time tracking, geo-positioning and full
health monitoring. Other examples such as “Pawfit Pet GPS and Activity Monitor“ [9] and “iPet GPS Tracker“ [16] offer
geo-fencing, real-time tracking, and enhanced activity monitoring with body temperature alert features. The latter also

provides two-way communication features to enhance contact between the pet and the owner.

“These authors contributed equally to this research.

Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not
made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party
components of this work must be honored. For all other uses, contact the owner/author(s).

© 2023 Copyright held by the owner/author(s).

Manuscript submitted to ACM


HTTPS://ORCID.ORG/0009-0001-4124-5544
HTTPS://ORCID.ORG/0009-0005-4327-556X
HTTPS://ORCID.ORG/0000-0001-9406-5064
HTTPS://ORCID.ORG/0009-0003-7179-7854
https://doi.org/10.1145/3626705.3631790

MUM °23, December 3-6, 2023, Vienna, Austria Kulon and Zhukova, et al.

Despite numerous studies in the veterinary field highlighting the presence of separation anxiety in dogs [12] and
cats [15], comparatively little research has investigated owners’ separation anxiety and the potential role of technology.
This showed that attachment towards dogs is usually just a little bit lower and sometimes even equal to attachment to
family members [7]. While the role of technology as a mitigator is left mostly unexplored in research, some publications
do investigate specific cases such as ultra-wideband (UWB) radios and an accelerometer enclosed to a pet’s collar that
focus on the pet’s well-being monitoring, however, without exploring the effect for the pet owner [1].

In this research, we look at pet location tracking technology from the perspective of pet owners, exploring their
expectations for such technology, its limitations, and aspects of owners’ emotional well-being. This was explored through

an initial study focusing on well-being and then extended to practical aspects of the actual use of such technology.

2 RESEARCH APPROACH

The first phase of our research focused on how pet location tracking technology can support pet owners’ peace of
mind and pets’ physical safety during times of separation. Through co-design sessions [14], involving mind mapping
exercises, brainstorming and story completion for 3 story prompts illustrating different contexts of use for pet location
tracking apps, 11 participants (all pet owners) in groups of 2-3 people identified their primary concerns and developed
ideas for which features an ideal location-tracking mobile app could provide. Participants were instructed to fill in gaps
in the stories, considering their feelings about the absent pet. Three stories considered different scenarios: a pet got lost,
a pet left in trusted care, and coming back to onsite work in the office after a long home-office period, leaving their
pet behind. Detailed procedure of co-design sessions is presented in Appendix A and materials in Appendix B. From
these sessions, brainstorming ideas and user stories were analysed via thematic analysis [3], with other inputs only
serving as sources for clarification. The analysis was based on open coding, also a reflexive approach was applied [6].
Further, a short questionnaire asked about pet-ownership status and preliminary awareness of technology in focus.
This revealed that only 1 of 11 participants had actually used such technology. A second round of analysis focused
on location-tracking and other technologies mentioned, to explore the mismatch between proclaimed expectations
(discussed in [20]) and the fact that only one participant actually used such technology.

To explore the pet owners’ current familiarity with such technologies and reasons why people refrain from using
such apps, we then launched an online questionnaire with 32 questions on soscisurvey.de. Closed questions concerned
demographics, type of pet ownership and pet, how long the pet is left alone, and owners’ familiarity with pet tracking
technology. Open questions explored owners’ concerns, what would need to change for them to use such technologies,
what technologies regarding their pet they generally use as well as their own ideas. 23 pet owners responded, aged
mostly 25 - 34 (16) and 18 - 24 (7) years (16 women, 6 men, 1 non-disclosure of gender), living in Russia (10), Germany
(6), Poland (3), Czech Republic (2), Denmark (1) and Montenegro (1). 15 people owned cat(s) and 7 dog(s). Participants
were recruited from the researchers’ social networks, with the only requirement to be a present or past pet owner and

to speak English. Responses were compared with the results of the initial study.

3 FINDINGS

Co-design sessions revealed interest and demand for pet location tracking apps with additional features, such as
mapping of surroundings, social networks, safe zones or heat maps. Participants anticipated a significantly broader set
of functionalities than just location itself. In user stories, participants expressed their perception of mental security in
different scenarios, such as a lost pet, a pet left in someone’s care or having to leave it alone when going to work. 29 of

30 responses concerning envisioned feelings within user stories after using the "ideal” app were in the positive spectrum
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of calmness, happiness and feeling in control. We found that a well-designed location-tracking app could reduce the
anxiety and concerns of pet owners. One of the biggest themes was that participants saw many more technologies
beyond location as useful - “It would be great to have voice output to tell the pet a command, such as: "Stay!" “ (P7).

App should assist with the well-being of a pet. Vital features for location tracking included real-time tracking
- 30 of 50 responses throughout 3 stories mention specifically real-time location tracking. There was also interest in
analysing tracking data, for instance, ‘routes and patterns’ (P1) or ’the historical data’ (P9). However, participants
desired more than just location information, such as features for checking the pets’ physical well-being: “my pets health
indexes“(P1) or “heart rate and how often he was walked recently“ (P3) as well as IoT monitoring systems for when the
pet is alone: “amount of food and water in the bowls“ (P5), or “the last time she has been fed.“ (P7).

Assistance in the owner’s absence is desired. Participants also wanted “the nearest friend or family to them and
ask to check on them.” (P2). A frequently mentioned feature was video and audio. 3 participants suggested a live video
or recording of what the pet was doing (in response to story1, where the owner, while on vacation checks on their pet).
For story2 (where the pet has gone missing), 6 of 11 responses featured video and audio, for instance, “set off the sound
mechanism® (P8) or “use prerecorded voice commands to tell him ‘to stay’™ (P10).

Pet wearable are seen as the most useful and pet-friendly. Participants suggested pet wearables, such as “a
wearable collar with an integrated GPS,” (P1), a “tracking collar® (P9) and “a vest with all the sensors in it“ (P6), as well as
implanting a chip in the withers of a dog or cat so that “if it gets stolen and the collar is thrown away, I can still track her®
(P2).

Despite interest in such technology and expressing a desire for the solutions with a positive spectrum of expectations,
only one of 11 participants used it, while six knew that such technology was already available on the market.

The online survey confirmed that such applications are not much in active use. None of the 23 participants (though
there were no such qualification criteria for the survey) had ever used it, although 13 knew of their existence and 2
people had friends who had used such apps. Regarding non-location tracking technologies that were already being
used, seven participants had automatic feeders, water fountains or nail grinders, three had indoor cameras, and one had
door automation reacting to the chip.

Key factors for adopting location tracking apps. Among the range of reasons for not using location-tracking
applications were: lack of awareness of such technology, having indoor pets that never leave the apartment, genuine
trust for their pet to return home without assistance, it already being chipped, and generally not believing that such
technology is “worth it*, due either to the price of technology or their particular situation with the pet. However, in
responses to questions about what useful features for such technology would be, the same features as in the main study
were mentioned, although it often was repeated that such technology would not bring much value to them. The key
mentioned desired aspects referred to as “ease of use®, including that the technology should be comfortable for pets
rather than just for owners. As a concern, five participants explicitly mentioned data privacy, and three questioned

whether such technology would be comfortable for their pets.

4 DISCUSSION AND CONCLUSION

Our two-part study revealed a difference between imagined perfect solutions and willingness to utilize pet location-
tracking technology in practice. Firstly, it highlighted that in many situations the type of pet and its ‘lifestyle’ influence
the need for location tracking. Secondly, other technologies (such as a tracking chip) that were out of focus in the

co-design sessions, can also fulfil the pets’ own need for comfort. Thirdly, privacy concerns often outweighed perceived

3



MUM 23, December 3-6, 2023, Vienna, Austria Kulon and Zhukova, et al.

benefits. Lastly, the perceived value of financial investment in pet location tracking technology happened to be more
impactful on the decision to try it, rather than the emotional comfort it can provide to the owner.

Privacy issues have been previously discussed regarding location tracking tech for pets [18] as well as ethical
challenges for video connection technology [11]. Our findings add that the pet ownership concrete situation as well as
pet owners’ held values are relevant to understanding how such a product may get used.

Having acknowledged the preceding, it is essential to bear users’ temporal technology adoption in mind, as the pet
location technology is fairly new to mainstream users’ accessibility. Habit plays a role in post-adoption switching of
personal information technologies, as users may switch to alternative technologies based on their habits [19]. Moreover,
other factors like user expectations, affinity for technology, previous use of similar technologies, subjective norms,
technology trust, and collectivism influence the extent of technology adoption [2].

In summary, despite expressed interest in co-design sessions, our surveys revealed a notable gap between interest
and actual usage of such technology. Underlying reasons included cost concerns, privacy concerns, trust in their pets’
ability to return home, or a belief that the technology was not worth the investment for their specific situation. The
study highlights the potential advantages of pet location tracking apps, that not only cover location tracking but also
support care and involvement. Yet it is crucial to address privacy issues, ensure the comfort of pets, and take into

account individual requirements and situations.
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A CO-DESIGN PROCEDURE

Procedure step Time Props
(min)

Pre-workshop questionnaire 5 Survey Nel; Pet card
Welcome and consent forms 5 Consent
Ice breaker 10 Pet card
Mind mapping 6 Timer; 2 questions
Brainstorming 30 Workshop questions
Filling in stories 30 Stories prompts
Wrap up 5 -

l Total: 96 + 5 min

Table 1. The workshop procedure

B WORKSHOP MATERIALS
B.1 Pets’ Card

Age:

Location:

Favorite things:

Least favorite things:

Fig. 1. A pet profile card that we asked participants to fill out about their animals before the workshop

B.2 Mind maps Topics

The participants were given two sheets of paper with the phrases below in turn. Each topic on a separate sheet of paper.

People had to construct a mental map with any words and phrases that came to mind.

(1) "Me without my pet"
(2) "Location tracking apps"
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B.3 Workshop Questions

Based on the mental maps created, participants had to come up with as many ideas as possible that answered these 2

questions:

(1) What features does the perfect pet tracking app provide?
(2) What does it look like?

B.4 Stories Prompts

Participants hand-filled these stories individually in any order they wanted (Fig. 2-4).

You are on vacation in Italy. You have left your pet in the care of a trusted friend or trusted pet sitter.
However, you feel pretty comfortable since you know that your pet is

. Your location tracking app has a
number of handy features for staying in touch with (name). You've been enjoying
pizza and the beach every day but today you feel anxious about not having your pet near you. You trust
your friend/pet-sitter but you haven't heard from them in a while. You decide to check up on your pet by
using

in the

location tracking app. After doing the abave in the app you feel
and

your mind is

Fig. 2. Story template 1
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Your pet (name) is a lively and curious company. It is quite independent and it

already happened a few times it got lost and wandered off even for a longer periods of time. Recently
you've downloaded a pet location tracking app with real-time updates because you thought that

it ;
Unfortunately one Tuesday evening you notice (name) is missing again, you've

looked everywhere and you have no idea where it may be. You decide to use the pet location app and you
use

features.

You see him/her in the app! You feel
He/she has

wondered off to the neighboors garden two streets from you. You go there to find
(name) in the garden safe and feel

Fig. 3. Story template 2

Spending a lot of time with your pet made you feel

but on the other hand

Recently your employer introduced a hybrid mode of work with 3 obligatory days a week in the office.
Since (name) is used to your presence for the last 3 years and the separation
might be difficult to introduce, you decide to use pet location tracking app while you are at work in
order to

It is your first day back in the office you feel

about your
pet staying back home. You remind yourself that you have the pet tracking app so you use it,
especially these features:

Fig. 4. Story template 3
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