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INTRODUCTION

The public will play a vital role in shaping the future of the drone sector. The sector�s 
fate is tied to factors such as the capacity to serve the public and convince it that dro-
nes can bene�t society, the ability to ensure that drones are used in a safe and con-
siderate manner, and the readiness and e�ectiveness of the sector to address public 
concerns, such as safety and privacy. This report addresses public reactions to drones 
in residential and public settings and the concerns they raised. We present the results 
of two studies conducted as part of a collaborative project between the University of 
Southern Denmark (SDU), Aalborg University (AAU) and the Danish Transport, Con-
struction and Housing Authority. The report builds upon and supplements the research 
conducted in the initial phase of the project (Bajde et al. 2017).

The research questions were formulated as follows:
� �How do people respond to the presence of drones in public areas? How are these re-

sponses impacted by the altitude at which the drone is �ying and other factors, such 
as the size of the drone and the nature of its use? 

� �How do people respond to the presence of drones in the vicinity of their homes? How 
are these responses impacted by the altitude at which the drone is �ying and other 
factors, such as the size of the drone and the nature of its use? 

� �Does the presence of drones provoke privacy concerns? If so, what kind of privacy 
concerns and under what conditions?

We pose these questions to provide insights for policy makers and businesses who are 
interested in designing regulations and drone solutions that are attentive to public 
concerns. The report provides an overview of the work process and the main results of 
two studies, conducted by two independent research teams. The �rst study looks at 
reactions to drones in public areas, while the second study investigates reactions to 
drones in people�s private home settings.



� 5 �

PUBLIC REACTIONS TO DRONE USE IN RESIDENTIAL AND PUBLIC AREAS

SUMMARY OF MAIN RESULTS

Our study of reactions to the presence of drones in public settings shows a dependency 
on the perceived purpose and legitimacy of the drone, which is mediated by the percei-
ved distance and duration of the drone�s presence. A drone that �ies by su�ciently far 
away and has a clear and legitimate purpose does not cause people to interrupt their 
activities, and is not seen as problematic. However, a drone that lingers in public areas, 
comes too close to bystanders is disruptive or intrusive if its purpose and legitimacy 
is unclear. People might infer that they are being �lmed or followed, or feel unsafe or 
bothered. When seeing a drone, bystanders therefore try to ascertain its purpose and 
legitimacy by either trying to interpret its �ight pattern, lights, or design; or by looking 
for a pilot to hold accountable.

Crucially, by observing a drone from the ground, it is hard for members of the public to 
discern how high a drone is �ying, what it is doing, and who is responsible for it. Uncer-
tainty and disturbance occur if purpose and legitimacy of drones are not easily identi-
�able. Current drone designs o�er little indication of the responsible entity (e.g. public 
authorities, commercial or private users), the mission or direction of the �ight (e.g. 
bystanders cannot tell the meaning of red and blue lights on the drone), and whether 
or not current regulations are being followed (e.g. even if bystanders know the permit-
ted �ight level, they cannot estimate the altitude that a drone is �ying at).
We conclude in particular that low-�ying drones often interrupt social activities, and 
that current designs and regulations make it di�cult to assess purpose and legitimacy, 
causing uncertainty and disturbance.

Figure 1: Determinants of reactions to drones in public settings
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Our study of reactions to drones in residential settings shows that public concerns 
regarding privacy cannot be reduced to the problem of unauthorised capture of per-
sonal information or images (i.e., violation of informational privacy). Instead, privacy 
concerns are better seen through the prism of the privacy triangle comprising three 
dimensions: informational privacy, spatial privacy and uncertainty. Our data stresses 
the importance of spatial privacy, which refers to the protection of one�s private space 
from uninvited intrusions and threats. In the case of drones, violations of spatial priva-
cy relate to feeling threatened, or intruded upon by the noise and physical presence of 
the drone in private space. Problems of spatial privacy become particularly acute when 
large drones over�y private gardens or houses at lower altitudes (e.g., 25 metres). 
Our study shows that the noise and visual design of the drone play an important role 
in shaping the public�s experiences of intrusion, thus providing insight into how drone 
designers and regulators can mitigate problems related to spatial privacy.

Informational privacy and spatial privacy are signi�cantly impacted by the third ele-
ment of the privacy tringle, uncertainty � the public�s inability to understand what is 
going on in the vicinity of their home. We �nd that the inability to obtain information, 
such as information about who is operating a drone and for what purpose it is being 
�own over their house, signi�cantly diminishes people�s sense of privacy in both public 
and private residential settings. This problem can be mitigated by creating identi�ca-
tion systems for drones that could be used by citizens to access real-time information 
about speci�c cases of drone use, as well as by improved communication with the pub-
lic about the costs and bene�ts of drone use. 

Figure 2: Privacy triangle
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Finally, we �nd that the size and purpose of the drone plays an important role in sha-
ping public reactions. The problems of spatial privacy and uncertainty are not as acute 
when it comes to recreational use of smaller drones. Participants in the study felt that 
people should have the right to play with drones in their own gardens and on their own 
property, as long as they do not �lm, photograph or otherwise observe or monitor ne-
ighbours. Reactions to recreational use of small drones in public space, such as public 
parks and playgrounds, were less univocal, indicating the need for further research and 
careful consideration of how this aspect of drone use is regulated and communicated 
to the public.
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RESEARCH DESIGN & METHODOLOGY

The research project was comprised of two studies, conducted by two independent 
teams. One team (Bajde, Bruun, Sommer, Nłjgaard, Christensen and Jensen) explo-
red public concerns with drone use in residential areas through interviews with parti-
cipants exposed to drones in the context of their homes and gardens. Another team 
(Woermann, Gahrn-Andersen, Kirschner and Bucher) investigated people�s reactions to 
drone use in public areas via �eld experiments in public settings through video analysis 
and post-experiment interviews.

STUDY 1: EXPERIMENTS IN PUBLIC SETTINGS
The study design was based on a review of the state-of-the-art of human-drone and 
human-robot interaction, as well as video analysis of footage capturing naturally 
occurring encounters with drones available on social media platforms. The results led 
to a re�exive experimental design: participants were given tasks such as solving an 
IQ test or playing a game, and then drones were �own unannounced into their vicini-
ty. This forced participants to make sense of the drone and react in ways they deem 
appropriate. Building on the tradition of ethnomethodological experiments (Gar�nkel 
1967), studies in human-machine interaction (Suchman 1987), and workplace studi-
es (Hindmarsh et al. 2000), sensemaking and reactions were captured on video from 
several angles and analysed in conjunction with post-experiment focus group intervie-
ws. This allows participants� stated attitude towards drones to be contrasted with their 
in-situ behaviour.  
 
The experiments were conducted in group and solo settings with either a commerci-
al drone (category 2; DJI Matrice 600) or a toy drone (below 250 g; Silverlit Spy drone 
II, and Harbok Nano). To understand reactions to di�erent altitudes, the category 1B 
drone conducted an unannounced �y-by at 75, 50, and 20 metres, before hovering over 

the participants. 
In the case of the 
toy drone, the pilot 
was visible in addi-
tion to the drone, 
and walked nearby 
the participants. 
This comparative 
design allowed the 
e�ect of the pilot 
being in or out of 
plain sight to be 
established.

75 m

50 m

20 m
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All experiments were conducted at the University of Southern Denmark in a recreatio-
nal setting. After the experiments, 16 focus group interviews with the participants were 
conducted (72 participants in total). The experiments lasted between 12 and 20 mi-
nutes and produced over 9 hours of video footage in total. Focus groups lasted between 
25 and 30 minutes and were transcribed verbatim (7 hours of recordings and approx. 
210 pages of transcript in total). The videos and transcripts were triangulated as re�e-
xive depending data (Flick 2009).

Drone
Pilot






































