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Public acceptance of the use of drones for logistics: the state of play and moving towards more
informed debate

Abstract

Policy makers are keen to understand public and stakeholder concerns in relation to the greater
deployment of drones within transport systems and studies have sought to quantify public acceptance
of drones with common themes including worries relating to privacy and safety and a lack of
engagement with the technology amongst some demographic groups. This paper critically examines
the research on public acceptance of drones finding the conflation of a diverse range of drone
applications has led to ambiguity in the prevailing concerns and that the absence of clear parameters
for drone use in local transport environments limits scope to develop informed opinion. We find that
studies which build familiarity and understanding of practical drone use demonstrate the potential for
more positive and informed outcomes than do more generic surveys on attitudes. The paper raises
guestions about the role of public acceptance research and its use in policy and calls for studies that
build understanding of drones within transport environments so that stakeholders can engage in more
informed debates to shape future transport provision.

Keywords: drone; uncrewed aerial vehicles (UAVs); public acceptance; knowledge; attitudes;
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1. Introduction

Research has highlighted governance and regulatory challenges associated with the introduction of
uncrewed aerial vehicles (UAVs, hereafter referred to as drones) (Kirkhope, 2019) and it is vital that
national strategies are agreed to realise any potential economic and environmental benefits. Our
interest lies in integrated last-mile logistics fleets incorporating drones. Challenges include integrating
drones and crewed aircraft in shared airspace and how drones could be integrated with ground
logistics to achieve more sustainable distribution of goods. The form that regulation will take is still to
be determined and therefore there is little clarity on the volume of drone traffic likely to be generated,
operating parameters and locations. This makes it difficult to explore public and stakeholder concerns
yet public acceptance of drones is highlighted by policy makers as essential to pave the way for greater
integration of drone technology in various settings and, in particular, within transport systems. For
example, the International Transport Forum (2021) identifies the need to address public concerns to
achieve greater acceptance. This is also a key element of the Roadmap for the Integration of Civil
Remotely-Piloted Aircraft Systems into the European Aviation System (ERSG, 2013) and the UK’s
Department for Transport (Department for Transport) includes “Understanding public perceptions”
(Department for Transport, 2019a, p9) as a work stream for supporting the development of the future
urban transport strategy. However, in the absence of a defined system of provision it is not clear what
policy makers are asking the public to accept with the danger that engagement represents a ‘rubber
stamping’ exercise (Hopkins and Schwanen, 2018) as opposed to meaningful discussion on the role of
drones within future transport.

Recent studies have explored public views of both a range of drone applications and specific use cases,
and indicate greater acceptance of drones where they are used for social good, such as use in
emergency aid scenarios, but lower acceptance for certain applications including retail logistics (see



for example, EASA, 2021a; Aydin, 2019; Department for Transport, 2019b; PWC, 2019; Klauser and
Pedrozo, 2017). Concerns tend to focus on privacy and safety, and studies have observed differences
in levels of acceptance by demographics and between different stakeholder groups (see for example,
EASA, 2021; Aydin, 2019; Department for Transport, 2019b; West et al., 2019; Zwickle et al., 2019).

This paper begins with a critical examination of themes identified within the literature as representing
core issues regarding the public’s acceptance of drone use. It identifies how methodological
approaches adopted within the studies provide for an inconclusive position on the reality of the
public’s concerns about key issues such as safety and privacy, particularly with respect to future
logistics uses. It finds that the often-assumed public preference for drone deployment for the public
good is open to alternative interpretation. Closer scrutiny of the findings within the literature
indicates that the public is largely disengaged with the subject area and the final section of the
literature review therefore identifies studies which have at least in part overcome this through more
hands-on, qualitative approaches. Section 3 provides additional analysis of secondary data from the
Department for Transport’s Transport and Technology: Public Attitudes Tracker (2021) to extend
understanding of the interaction between public knowledge, experience and engagement with drones
and the concerns and support for various use cases. The paper’s contribution lies in establishing the
current position on the public’s receptiveness to the use of drones for logistics and exploring how non-
experts might better contribute to debates about the future integration of drones into transport
systems. This will support work developing the potential for drones to assist in the shift to low-carbon
logistics.

2. Literature review of public acceptance and perception of drones

The academic literature was investigated using a search engine that accesses all institution databases
in a single search. Within this, the main hits were from Academic Search Ultimate and Complementary
Index. The search was conducted using a range of terms in common use that refer to drones (drone,
unmanned aerial vehicle, unmanned aerial system, UAV and UAS) from 2000 to 2021. This yielded
102,528 items. This was reduced to 109 items with the addition of search terms related to public or
stakeholder acceptance (acceptance, attitude, engagement, perception). Titles and abstracts from
these were reviewed for relevance along with further items of interest found in the grey literature.
Items focused specifically on military drones, for example, ‘drone strikes’, and police drones were
excluded. The following review of the literature discusses four key themes that emerge which raise
methodological implications for understanding public acceptance of drones ((knowledge of drones,
support for drone applications for the public good, identification of public concerns and variations in
levels of support between demographic groups, ). Following analysis of these themes, a final section
explores studies that have sought to involve non-experts in more informed debates about drones.

2.1. Drone Knowledge

Degree of knowledge and familiarity with drone technology is identified as a determinant of attitudes
and acceptance. Eil¥feldt et al. (2020) show how those who consider themselves to be better informed
about drones are more likely to hold a more positive attitude towards the technology. Those with links
to the drone industry or more direct experience of drones have fewer concerns and are generally more
supportive of drone use (Aydin, 2019) although, Nelson et al. (2019) demonstrate that this level of
support is more nuanced when more detailed aspects of drone use are considered, finding that
recreational use of drones presented slightly more privacy concerns for those who work with drones
than those with no direct experience of drone use. Lidynia et al. (2017) found that the opinions of non-
drone users were significantly different to drone users. The studies show that mainstream media is
the main source of knowledge of drones for the general public in the UK (Boucher, 2016; Department
for Transport, 2016) and the USA (Aydin, 2019; Nelson et al., 2019; Reddy and Delaurentis, 2016) with



those with closer personal or professional experience of drone use drawing knowledge from more
technical or specialist sources (Aydin, 2019).

Mainstream media offers a limited source of balanced information about drones which is also
recognised within the Department for Transport study (2016) and even respondents with more
personal familiarity with drones do not necessarily have the technical knowledge to offer an opinion
on the threats and benefits of their greater deployment (Nelson et al., 2019). Clothier et al. (2015,
p1170) found relatively neutral responses to drones, acknowledging that “for drones there are limited
sources of information available to the public”. They suggest that neutral responses to questions
should be taken as an indication of lack of information. Their analysis indicates concerns related to
knowledge of drone technology, capabilities and uses is a prominent theme.

Evaluating the extent of the public’s knowledge of drones is shown to be problematic. Department for
Transport (2018) report high awareness of drones but recognised depth of knowledge was likely to be
limited with the majority stating that they knew “a little” or “hardly anything” about the technology
(Department for Transport 2018, p4). Studies which adopted the Knowledge, Attitude, Practice (KAP)
model in the development of their survey tool (Tan et al., 2021; Aydin, 2019; Reddy and Delaurentis,
2016) sought to relate levels of knowledge held within the survey sample to the stated attitudes and
extent of acceptance. The knowledge tests employed within these studies provided for a largely
superficial assessment of aspects of drone use rather than their understanding of the technical
capabilities which would determine the extent to which prevailing concerns represented actual risks.
Nelson et al. (2019, p95) undertook a more detailed assessment of participants understanding of the
operational capabilities of drones regarding flying and recording of photos and videos, finding that
familiarity with drones does not necessarily equate to familiarity with their technical capabilities and
that in the absence of this familiarity it is difficult to hold an “informed opinion on the threats and
benefits of UAV use”.

2.2. Greater support for drone applications for the public good

Studies find higher levels of support for the use of drones when the application is for the public good
compared to commercial and amateur/hobbyist uses. For example, there is higher support for public
safety and scientific uses (Aydin, 2019) and emergency use cases (Department for Transport, 2019b;
Sedig et al., 2020) and lower support for package delivery (see for example, Department for Transport,
2019b; Klauser and Pedrozo, 2017; PWC, 2019). Reddy and Delaurentis (2016) found levels of support
were conditional to the circumstances, with support for drone use in regulated environments.
Similarly, using analysis of free-text responses, Aydin (2019, p9) highlights underlying concerns which
are likely drivers of the lower level of support for commercial and hobbyist drone use: “potential noise
pollution, inexperienced operators, airspace congestion, and drones getting lost due to signal
failures”. Perception of the drone user plays a role with hobbyists less trusted compared to
professional users who are considered to have greater expertise, training and regulation (Bajde, 2017,
Boucher, 2016; Department for Transport, 2016).

Indicative levels of support for different applications may, therefore, reflect the public’s caution
associated with the impacts of more widespread deployment of drones in society and the safety and
security concerns related to unregulated use. Therefore, the underlying concerns which drive the
reduced support for commercial use scenarios, such as logistics, may relate more to the potential
external consequences such as the risk of accidents, crowded skies and noise, rather than a desire for
future deployment to be altruistic. As the implications resulting from a wider proliferation of drones
are not yet fully understood, participants’ responses are based upon their existing knowledge
alongside any further information and experiences gained during studies, noting that even the most
hands-on experiences did not provide any parameters relating to frequency and locations of potential
future use. The problem of ‘function creep’ is raised by Boucher (2016), where initial drone



introduction for social good is felt to lead to a proliferation of other applications linked to a ‘full skies’
vision which is also evident in Department for Transport (2016). This concern is not unfounded, for
example, EASA (2021b, p32) identifies an approach “starting with use cases that bring the highest
societal benefit (e.g., medical)” as a potential mitigation measure for the barrier of public acceptance.

Many of the drone use scenarios presented in studies are unlikely to encroach on everyday lives, for
example, drones used to check remote infrastructure. Typically, scenarios likely to infringe on daily
lives receive least support, for example, “Retail use such as package delivery, stock checking”,
“Professional photography, filming and journalism”, “Leisure use such as flying drones for fun, taking
pictures & video” (Department for Transport, 2019b, p20). Similarly, Tan et al. (2021) found that use
in residential areas had lower acceptance levels and raised more concerns compared to industrial,
commercial and recreational contexts. Klauser and Pedrozo (2017) also report higher rejection of both
hobby and commercial drones in urban settings.

Conversely, where the technology has some value to respondents, responses are more positive. For
example, EASA (2021a) considers ‘usefulness’ of drones for general deliveries and reported a higher
level of comfort for deliveries made by drone to gardens or private areas compared to more public
spaces such as a nearby park. This reflects the level of convenience in relation to delivery receipt
rather than a preference for use contexts, and is reinforced by 64% of respondents being “rather
likely” or “very likely” to use delivery drones should they become available in their city. Relevance of
the technology is a fundamental consideration with perceived use value likely to influence responses.
Itis also questionable to ask the general public whether they support or oppose a technology they will
not directly experience or use. A further consideration is the potential for more everyday exposure to
the use of drones. Determining the extent of this potential exposure and its implications is
fundamental to understanding relative acceptability.

2.3. Areas of Concern

A comparison was made of concerns identified within the three largest studies (EASA, 2021a,
Department for Transport, 2018 and United States Postal Service, 2016), each of which provide full
details of the survey format used (Table 1). It is evident that privacy, safety and security represent
the three most frequently cited or selected areas of concern raised by participants. Noise and potential
job losses also represent some of the additional concerns identified within both EASA and Department
for Transport. Noise is highlighted as being a key potential barrier to public acceptance of urban air
mobility (Theodore 2018) but despite this, its prominence as a concern is low when compared with
privacy, safety and security. The EASA (2021a) and United States Postal Service (2016) studies required
respondents to select from a list of potential concerns, some of which are unique to these particular
studies. The findings suggested that 28% (11% ranked this first, 9% second, 8% third) of respondents
to the EASA survey selected concerns regarding “local environment, such as air pollution, negative
impact on bird life and insects, or decreasing biodiversity in general” (EASA 2021a p71) as their first,
second or third most concerning issue with respect to drone deliveries.

Concerns were also raised by participants in the Department for Transport study where the majority
of the sample were aware of the existence of drone technology but held a limited depth of knowledge.
Prompting respondents on concerns can have the effect of triggering responses. For example, Nelson
et al. (2019) and EiRkfeldt et al.’s (2020) found more familiarity with drones was associated with lower
concern, while Komasova et al. (2020) found those with more experience of drones were more aware
of risks. Nelson et al. and Eil¥feldt et al. prompted respondents by listing concerns triggering responses
to these concerns in the less informed, while Komasova et al. was unprompted providing the less
informed with no cues.



Table 1. A comparative summary of questions posed on concerns relating to drone use within the
three largest studies (EASA, 2021a, Department for Transport, 2018 and United States Postal Service,

2016)
Study, Department for EASA (2021) Office of Inspector
location and Transport (2018) Europe (Spain, Hungary, General United States
sample size England Germany, ltaly, Paris, Postal Services (2016)
Sample size: 7,037 Denmark and Sweden) USA
(Combined 2017 (3,499) Sample size: 3690 Sample size: 1207
and 2018 (3,538))
Question Open question with no Closed question with Closed question with
strategy prompts or choices choice of answer options choice of answer
options
Privacy and Privacy/ intrusion —59%  Privacy concerns, for Might not be used in a
intrusion instance, a drone flying way that respects my
close to my window or privacy —31%
over my property —30%
Intentional Misuse of drones (e.g. Security threats, for Might be used to
Misuse of hacking, terrorism, instance, criminal transport illicit goods —
Drones criminals) — 28% organizations (for ransom), 34%
hacktivists, or terrorists Might be intentionally
hacking into the control used to injure people or
system and hijacking or property —26%
misdirecting drones —39%
Safety Concerns about use of Safety concerns (such as Might malfunction and
Concerns airspace/ aircraft drones crashing) — 44% damage property — 54%
collisions —25% Might malfunction and
Whether owners use injure someone — 50%
them safely/ safety of
device —19%
Drones malfunctioning —
15%
Noise Noise — 8% Noise pollution, such as N/A
loud and/or annoying
sounds — 28%
Job Losses Impact on jobs e.g. Job losses, for instance N/A
taking over human job within local delivery
roles —7% companies — 30%
Visual Not explicitly reported Visual pollution, such as Might make the sky less
Pollution but may be integrated annoying air traffic - 19% pleasant to look at —

into ‘intrusion’

22%

Environmental

None explicitly
mentioned in the report

Concerns regarding local
environment, such as air
pollution, negative impact
on bird life and insects, or
decreasing biodiversity in
general —28%

Global environmental
concerns, such as negative




impact on climate change —

14%
Concerns N/A Affordability, i.e. the Might malfunction and
related to service being affordable damage the package
delivery only for rich or privileged it’s carrying —61%
services people —21% and/or the package it’s
carrying might be
stolen - 52%
Might deliver my
package to a different
address — 50%
[Package] might be
damaged by others —
44%
Would have no place to
land at my residence —
23%
Other Difficulty of tracing Other-1% Other — 4%
concerns drone owners/
operators — 9%
The use of drones in the
military (if as a weapon)
- 5%
Commercial sensitivity
(e.g. spying on
businesses) — 5%
No concerns No concerns — 5% None of these — 4% | am not concerned
about any of these —
11%

Don’t know Don't know — 15%




2.3.1. Privacy Concerns

Qualitative studies reveal the complexity that privacy represents for future drone use with findings
pointing to the potential for infringements on visual information privacy and physical/sensory
invasions of privacy (Bajde et al., 2017; Boucher, 2016; Department for Transport, 2016). The former
allows for a more discrete definition with the potential for drones to record and share visual
information without consent, with implications relating to greater state surveillance and opportunities
for misuse for “peeking and stalking” (Wang et al.,, 2016, p178). Parallels are drawn with the
widespread proliferation of CCTV but, unlike CCTV where the operator is more readily identifiable, the
operator of a drone may be unknown or difficult to establish representing a lack of control over the
situation. In addition, CCTV is typically static and unlikely to encroach into personal space. Bajde et al.
(2017) found that participant’s privacy concerns were associated with the limited knowledge of who
or why a drone is being used with a desire for easy access to this information. The Department for
Transport (2016) identified ‘anonymity and traceability’ as the highest priority to be addressed with
study participants calling for ready access to information on the purpose and operator of the drone.
PytlikZilling et al. (2018, p89) reinforce this, highlighting the importance to the public of “how, why
and by whom the UAVs will be used”.

Privacy has further implications for the contexts where drone use is acceptable. Wang at al. (2016)
presented five different use contexts focusing on the videography/photography application of drones,
finding that private space extended beyond the boundaries of home and is further determined by
levels of consent and notification. Bajde et al. (2017, p9) found participants expressed a sense of
ownership of airspace above their homes with concerns relating to the potential for drones to hover
within it. They noted that drones merely flying by represented less of a concern, summarising that
“the faster the movement, the lower the privacy concern”. However, participants were found to be
unaccustomed to “thinking of privacy ‘vertically’, and find it hard to explain what a reasonable privacy
zone would be in terms of altitude” (Bajde et al., 2017, p11).

Ideas relating to infringement of private space and time overlap with the more physical concerns
about invasion of privacy. For example, Boucher 2016 (p 1401) suggested that “participants were more
concerned about the feeling of having their personal space intruded than they were about excessive
surveillance or privacy”. This sentiment was also found by Bajde et al. (2017), with drones representing
an unwanted physical presence or noise. These concerns relate to the broader concern about the
proliferation of drones with implications of sensory intrusion beyond spaces which are typically
considered as private. Floridi (2016, cited in Nelson et al., 2019, p83) refers to the conceptualization
of physical privacy, defining private space as “areas that are free from sensory interference or
intrusion—an area where individuals can separate themselves from unwarranted and unwanted
interruption such as sound, touch, and sight”.

Privacy and intrusion have been explored in quantitative studies in different ways including direct
guestions and unprompted open questions. The Department for Transport (2019b, p11) ask about
concerns as an unprompted open question with 59% of respondents raising an issue of concern
related to either privacy or intrusion. The Department for Transport group these responses together
and it is not possible to draw clear conclusions as to the extent to which concerns relate to either of
these issues. Concerns regarding intrusion may have their roots in a ‘full-skies’ vision discussed above.

The prevalence of concerns relating to privacy and spatial intrusion highlight the importance of
understanding the more direct implications of future drone use scenarios on people’s everyday lives
with the need to establish the parameters that will determine whether these concerns will actually be
manifest. The privacy implications stemming from the greater use of drones for logistics will vary
significantly depending on the extent to which these uses are adopted and the form that the



regulatory environment eventually takes. This development would ideally reflect on the level of
sensory and spatial intrusion that is acceptable.

2.3.2. Safety and Security

Studies indicate that concerns relating to safety and security prevail although the approach to
investigating this potential issue varies in terms of the level of explicit priming on possible risks
provided to respondents. Without specific prompts, the Department for Transport (2019b) found
“Misuse of drones (e.g. hacking, terrorism, criminals)” and “Concerns about use of airspace/ aircraft
collisions” were the most significant areas of concern raised after those relating to “privacy/intrusion”
with 28% and 25% of respondents identifying these concerns respectively. This indicates these
concerns were readily associated with drone use by at least a quarter of the sample population.
Conversely, Aydin’s (2019, p10) survey questions actively frame potential risks and concerns. Most of
the resulting average scores assigned to listed risk options indicated a tendency to hold some level of
concern with the potential for drones to be “misused by criminals or terrorists”, which was highlighted
the most. Other studies provide limited detail regarding the survey design but drew similar
conclusions. Klauser and Pedrozo (2017, p236) reported that 64% of respondents fear that hobby
drones could be involved in terrorist strikes. Reddy and Delaurentis (2016, p85) found that the risks
associated with operating drones strongly affected the level of public support with key examples
including “mid-air collisions with other aircraft, crash landings and invasion of privacy” thereby
grouping safety issues with privacy.

Clothier et al. (2015) sought to present drones using carefully selected images to avoid reference to
their purpose and use context avoiding a presumption that the respondents would associate the
technology with specific safety risks. In contrast to other studies, results indicate that “Respondents
did not consider the technology to be overly unsafe or risky, beneficial, or threatening” (Clothier et
al., 2015, p1174), and that the technology was safe. Despite this, free text comments at the end of the
survey continued to raise issues associated with safety and security.

Qualitative studies provide more in depth understanding of how participants’ perceptions have
formed and how this may influence support for drone applications whilst helping to identify
appropriate solutions. For participants in the Department for Transport (2016) study, safety was the
second most important priority after anonymity and traceability. Safety concerns fell within three
categories: (1) ‘drone users’, with the potential for accidents and injuries increasing with greater use
by an untrained and unregulated public and a particular tendency amongst younger people for more
reckless behaviour exacerbated by the low cost of drones and absence of traceability; (2) ‘equipment
and materials” with safety concerns relating to lower quality, cheaper and older drones and reliability
of battery power; and (3) ‘mis-use and terrorism’, with drones having the capacity to carry explosives
or chemicals or access high security areas. Boucher (2016) also identified concerns relating to
terrorism, with the greater proliferation of drones increasing this risk, and an association between the
status of the drone operator and safety (and therefore acceptability of use). Within the Department
for Transport (2016) study, participants had the opportunity to view a selection of drones and interact
with their operators during which they were able to learn about safety features resulting in some level
of reassurance, although the safety concerns listed above prevailed throughout the study.

2.4. Variation in levels of support between demographic groups

Gender differences exist in terms of awareness of and attitudes to drones with the general conclusion
that women are less aware of the potential applications and more cautious in stating their support
(see for example, Aydin, 2019; EiRfeldt et al., 2020; Reddy and Delaurentis, 2016; West et al., 2019).
Zwickle et al. (2019) found that women demonstrated higher levels of support for drone regulation.
EASA (2021a) found women to be more reluctant to use delivery drones and air taxis with lower levels
of awareness potentially reflecting women’s more limited involvement with drones both



professionally and recreationally. Klauser and Pedrozo (2017) found only 1.8% of female participants
had experience of piloting drones compared to 18% of the male participants, similarly 96% of the
drone users within the Lidynia et al (2017) sample were male. Kuzma and Dobson (2019) sampled
companies specialising in drone services and found women to be under-represented, on average
comprising of just 13% of the workforce and with female employees more likely to hold non-technical
roles in human resources or business support. The Department for Transport (2019b) found that men
were more likely to claim knowledge about drones and were more likely to have used a drone than
women, with support for all uses of drones significantly more likely among men.

The Department for Transport (2019b) also report differences between age groups with older adults
(aged 65+) reporting lower awareness of drones, less support for the use scenarios proposed and
greater concerns. Studies also suggest evidence of greater perceived risks (Klauser and Pedrozo, 2017)
and more reluctance to use drone services (EASA, 2021; Reddy and Delaurentis, 2016) among older
people. Reddy and Delaurentis (2016) suggest that this is a result of less familiarity and comfort with
new technology in general, although drones are not new technology as such, personal exposure to
uses beyond hobbyist drone activity is limited with less direct experience with drones reported by
older age groups (Klauser and Pedrozo, 2017).

2.5. Facilitating informed public views

Several studies have engaged non-experts in more informed debates about drones. These studies
employed qualitative or mixed methods approaches to provide a more nuanced understanding of the
differences in acceptance levels and the concerns raised while helping participants to build
knowledge, develop their viewpoint and contribute to co-developed solutions. However, there are
limitations in terms of the level of detail presented.

Boucher (2016) used a semi-structured focus group methodology to understand first impressions of a
range of civil drones, associated uses and their acceptability. The study was careful to allow
participants to draw out their own visions and narratives. Information was provided on a range of
potential applications in the form of images, text and videos. The materials and moderation avoided
judgements though Boucher (2016) recognises that materials can influence participants and there are
representational problems. The study provides some robust insight into how the public envision the
increased deployment of drones, their preferences as to how this is achieved (i.e. for social benefit)
and their prevailing concerns relating to privacy, nuisance and inappropriate/illegal use.

The Department for Transport (2016) has undertaken one of the most detailed engagement activities
identified in the literature, though the study took a generic overview of multiple drones and uses. This
involved an initial workshop with key stakeholders that informed materials for use in three waves of
public workshops in multiple locations. The public workshops provided a forum for stakeholders to
engage and interact with participants and provided opportunities for non-experts to build a wider
understanding of drones. Wave 1 focused on listening to participants and answering initial questions
while in wave 2, expert stakeholders provided more technical expertise and brought in drones to
explain their features and how they work. In wave 3 the dialogue constructively challenged
participants’ views and sought to tease out a more nuanced understanding. Participants initially had
low awareness and knowledge of drones but were able to progressively build their knowledge and
engagement. A final stakeholder summit reflected on the findings with the resulting effect that
participants were more positive about drones and held a more “balanced view of the benefits and
risks” (p6).

Given the generic nature of the above studies, there was little context on specific uses and how these
might play out in real-life settings, however, several subsequent studies have focused on more specific
drone use scenarios. Ogilvie et al. (2019) report a participatory design process that sought to integrate
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community social acceptability perspectives into the proposed use of drones in urban areas for
biological security work. The focus was on developing a methodology for wider use and the
participatory work involved scientists from other parts of the programme and New Zealand citizens.
Participation involved sorting flash cards describing 13 categories of current drone use on a continuum
from “very unlikely to gain public acceptance” through to “very likely to gain public acceptance” and
open questions about the thought process. The qualitative findings were then fed back to the
technology designers and operators to consider participants’ concerns in shaping operating protocols.
The analysis identified positive and negative themes similar to other studies and similar levels of
acceptability in relation to how drones are deployed. Lack of familiarity with the subject area emerged
as a theme and Ogilvie et al. (2019) note that asking questions alone is limited as many participants
lack the knowledge to make a meaningful contribution.

In another specific drone use scenario, Truog et al. (2020) reported successful public engagementin a
study of drones for medical delivery in Africa (Malawi, Mozambique, Democratic Republic of the
Congo and the Dominican Republic). This draws attention to culturally relevant content for
engagement strategies and the need to adapt to different settings. Focus groups and interviews were
undertaken in a three-phased approach to: ) assess community perceptions; ii) implement outreach
activities prior to drone flights; and iii) explore community reactions post flights. The participants
varied in each context but included national and district level stakeholders, health workers,
community leaders and the general public living near take-off and landing sites of planned drone test
flights. Truog et al.’s (2020) analysis suggests two-way communication should be established in areas
where drones are operated and notes that developing people’s understanding of contextual benefits,
addressing misconceptions and mitigating risks are critical to the success of operations. This became
apparent when there was an accident and the community remained supportive for flights to continue
as they had understood the benefits they could bring. The three-phased approach enabled the
operator team to understand key issues and then develop targeted messages for the outreach
activities.

3. Methodology and data

In order to reflect on the nature and importance of the themes raised by the literature, data from the
Department for Transport (2021) Transport and Technology: Public Attitudes Tracker was subject to
further analysis. The Public Attitudes Tracker is based on a questionnaire survey administered twice a
year from December 2017 to August 2020. All waves of the questionnaire included a question on
respondents’ knowledge of drones, however, waves 1, 2 and 4 were used in this analysis as they all
included additional questions on respondents’ use of drones, types of drones heard about,
support/opposition for use of drones in various scenarios and concerns about drone use.

Approximately 3,500 respondents completed each wave of the survey and the total sample from
waves 1, 2 and 4 was 10,615. The sample was conducted using random location sampling and then
applying quota sampling. The data is considered representative of the population aged 16+ in England
(Department for Transport, 2019b). The data was downloaded from the Department for Transport
(2021) and transferred to SPSS for further analysis. The Department for Transport (2018 and 2019b)
has reported some descriptive analysis of this data, including percentage responses and some
comparisons by gender, age groups, changes in levels of concern between survey waves and by rural
versus urban dwellers. Further analysis was therefore conducted on relationships between
respondents’ self-reported knowledge of drones; experience of drone use; types of drones heard
about; support/opposition to use scenarios; and concerns about drone use.
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4. Results

4.1. Knowledge and experience of drones

Knowledge of drones is captured by a question asking ‘How much, if anything, would you say you
know about drones?’ with answer options: ‘Hadn't heard about them before now; Hardly anything
but I've heard of them; A little; A fair amount; A lot; and Don’t know’. This is self-reported and
subjective knowledge that is not tested by a definitive measure of drone knowledge. When knowledge
of drones was compared with experience of drone use, those who have used drones are associated
with more knowledge (x2 (3) = 768.393, p <.001) as might be expected. Both knowledge and
experience of drone use were also associated with having heard about drone uses across all categories
(all x2 significant at the p< .001). The latter were presented as a list that will have prompted recall.

4.1.1. Knowledge of drones and support for drone uses
The questionnaire explored support/opposition for the following drone types/scenarios with overall
support fairly high (Department for Transport 2018 and 2019b):

e Police use such as monitoring borders, surveillance

e Emergency response such as search and rescue

e Infrastructure management such as building or bridge inspection, monitoring crops

e Retail use such as package delivery, stock checking

e Professional photography, filming and journalism

e Leisure use such as flying drones for fun, taking pictures & video

Police, emergency response and infrastructure use scenarios garnered most support and were much
less controversial than retail use, professional photography and leisure use (see Table 2). Respondents
stating that they had knowledge of drones and those who have used drones are associated with more
support for all the drone uses (all ¥? significant at the p< .001). This reflects recent findings in Germany
(EiRfeldt et al. 2020). Those stating that they had less knowledge were more likely to choose ‘neither
support nor oppose’ or ‘don’t know’, i.e. these respondents feel less able to give a view.

Retail use is of specific interest since this includes parcel delivery, although this is conflated with stock
checking (“Retail use (e.g. package delivery, stock checking”) (Department for Transport 2019b, p20)
despite these uses being very different in terms of potential visibility and impact on the public with
stock checking taking place in an enclosed and private setting. The latter should not concern the public
aside from perhaps impact on employment. Across all levels of knowledge, views were more polarised
on retail use compared to other use categories. A closer look at opposition to retail use indicates that
those who have not heard of drones oppose retail use less than those who claim to know more (x2
(25) = 2100.578, p <.001). This contrasts with other drone uses where patterns of opposition are
relatively similar across knowledge categories. This is in part due to those with no knowledge choosing
‘neither support nor oppose’ or ‘don’t know’ which reduces the level of both opposition and support
(see bold text in Table 3).

Cross tabulations and chi-square tests were carried out for corresponding categories of drone uses
respondents had heard about and levels of support for that drone use (i.e. heard about police use and
support for police use) (Table 2). For all, there was a significant association with having heard about
the drone use and support for the use (all x? significant at the p< .001). Those who had not heard of
the drone use were more likely to choose ‘neither support nor oppose’ or ‘don’t know’. This is
apparent for retail use which is of particular interest to logistics as this includes package delivery.

The respondents who had not heard of any drone uses show lower support for all drone uses
compared to those who have heard of at least one drone use, however, this is not necessarily lower
support, rather people opting for ‘neither support nor oppose’ or the ‘don’t know’ option (see bold
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figures in Table 2). Actual levels of opposition amongst those with no knowledge are the same or
lower, and notably lower for final three scenarios. The data shows that between 36% and 44% were
willing to adopt a position on use scenarios despite not having heard of them and this raises a further
methodological problem where respondents are asked questions about a topic where they have

declared no knowledge.

Table 2. Support for drone uses comparing group who had not heard of any drone uses (n=996) with
those who reported knowledge of at least one drone use (n=9619)

Strongly Tend to Neither

Tend to Strongly Don’t

support support support oppose oppose know
nor
oppose
Police use such as Heard of 46 35 12 4 3 1
monitoring borders, drones %
surveillance Not heard 15 21 35 4 4 22
of drones %
Emergency response such as Heard of 61 27 8 2 2 0.4
search and rescue drones %
Not heard 19 20 33 2 3 22
of drones %
Infrastructure management  Heard of 37 41 15 4 2 1
such as building or bridge drones %
inspection, monitoring crops Not heard 11 20 38 5 4 23
of drones %
Retail use such as package Heard of 11 26 29 20 14 1
delivery, stock checking drones %
Not heard 3 13 42 12 8 23
of drones %
Professional photography, Heard of 23 38 22 11 6 1
filming and journalism drones %
Not heard 6 17 41 8 6 23
of drones %
Leisure use such as flying Heard of 12 30 26 19 13 1
drones for fun, taking drones %
pictures & video Not heard 3 12 41 11 11 22
of drones %
Table 3. Crosstabulation of drone knowledge and support for retail use
How much, if anything, would you say you know about drones?
Support for retail use Hadn't Hardly
heard anything but
about them I've heard of A fair Don't
before now them A little amount Alot know
Strongly support 41 139 464 283 118 0
5.6% 5.8% 9.6% 14.4% 20.1% 0.0%
Tend to support 84 534 1265 543 151 5
11.4% 22.3% 26.0% 27.7% 25.7% 6.5%
Neither support nor oppose 323 787 1462 503 133 20
43.9% 32.8% 30.1% 25.7% 22.7% 26.0%
Tend to oppose 75 493 960 380 87 3
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10.2% 20.6% 19.8% 19.4% 14.8% 3.9%
Strongly oppose 73 369 671 245 91 1

9.9% 15.4% 13.8% 12.5% 15.5% 1.3%
Don't know 140 75 35 7 7 48

19.0% 3.1% 0.7% 0.4% 1.2% 62.3%
Total 736 2397 4857 1961 587 77

100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

4.1.2 Knowledge of drones and concern about their use

Respondents were asked ‘What concerns, if any, do you have about the use of drones?’ which was
presented as an unprompted question without response options. Those stating some knowledge
identified more concerns (x* (5) = 87.781, p <.001) which reflects their awareness of potential
concerns. On the other hand, there are no statistically significant differences between drone users
and non-drone users and their levels of unprompted concern with any item, with the exception of
safety, where drone users are a little more concerned (23%) than non-drone users (20% concerned).
Therefore, direct experience of drone use leads to support for drone uses, but concerns are relatively
consistent with other respondents.

Respondents who had not heard of any drone uses were associated with having no concerns (x? (1) =
114.871, p< .001) which reflects their lack of drone knowledge. However, these respondents do
express some concerns, in particular concerns were expressed about privacy (24% mentioned as a
concern). As the concern question was an unprompted response question, this suggests that some
concerns about drones are widely circulating in the population.

4.2 Gender

There are gender differences related to experience of drone use with only 6% of the women having
experience compared to 14% of the men (x* (1) = 193.238, p <.001). Commercial/work-related use of
drones was small for both males and females (1.1% and 0.3% respectively). There was less overall
support from women across all of the six use contexts presented in the survey compared to men (all
x2 significant at the p< .001, see Table 4). For the first three use contexts, this difference was
accounted for by the proportion of non-committal answers (‘neither support nor oppose’ or ‘don’t
know’), levels of opposition being very similar across genders. Women showed greater opposition
than men to the final three use contexts all of which could be considered to have increased potential
to infringe on everyday lives. Despite this, levels of concern for the various potential impacts of drone
use (privacy/intrusion, noise, safe use, malfunctioning) were similar for both genders. The consistency
of concern was also evident across drone users/non-users and to some extent those who had not
heard of any drone uses (section 4.2 and 4.3) and suggests a pervasive social representation (Bauer &
Gaskell, 1999) of drones that positions them as an object of concern.

Table 4. Support for drone use contexts by gender

Neither
support
Strongly Tend to nor Tendto  Strongly Don't
support support oppose oppose oppose know
Police use suchas Male % 47 32 12 4 3 2
monitoring Female % 40 35 15 4 3 3
borders,
surveillance
Emergency Male % 62 24 9 2 2 2

response such as
search and rescue Female % 53 28 12 2 2 3




14

Infrastructure Male % 41 37 15 4 2 2
management such
as building or Female % 28 41 20 5 3 4

bridge inspection,
monitoring crops

Retail use suchas Male % 12 26 29 18 13 2
package delivery,

stock checking Female % 7 22 32 20 14 4
Professional Male % 27 37 21 8 5 2
photography,

filming and Female % 16 35 27 13 6 3
journalism

Leisure use such Male % 15 32 25 16 11 2
as flying drones

for fun, taking Female % 8 24 29 20 15 3

pictures & video

5. Discussion

5.1. Knowledge of drones

The general public’s knowledge of drones is understandably diverse and will depend to a large extent
on exposure to and interest in drones. Aside from hobbyist drones, most people have limited exposure
to drones in their day-to-day lives and, though this exposure is increasing, knowledge of drones is
sparse. Analysis of the Public Attitudes Tracker data indicates a high degree of non-committal
responses, particularly from respondents declaring least knowledge. This was also seen in an early
public acceptance study with MacSween-George (2003) speculating that this would change with more
information, though this change has yet to materialise. The general public are in part a disengaged
audience since drones do not generally pervade everyday life at this point in time. Qualitative studies
suggest the public is labile and greater knowledge and understanding would put people in a better
position to give an informed view. People generally become more open to drone uses if they find out
more about them or have higher self-declared drone knowledge or experience. The public’s views are
adaptable and “the publicis currently in the process of forming their understanding of the implications
of drone technology and is still developing their individual specific positions on its acceptability” (Zhu
et al., 2020, p9).

Studies show that information provided and knowledge of respondents can both influence answers,
though studies demonstrate mixed effects of knowledge. Komasova et al. (2020) viewed this through
the lens of the ‘familiarity hypothesis’ which implies lower risk expectation and higher approval in
more knowledgeable groups and drone users, though they found this does not always follow. They
conclude that learning about drones is a non-linear process. They suggest that some knowledge may
make people aware of risks, but as people gain more experience and understand the technology
better, these perceived risks may dissipate. However, this may not hold for all issues as EiRfeldt et al.
(2020) found that noise concerns increase when people have experienced the sound of a drone.

The analysis raises questions about the validity of measuring support and concerns when knowledge
is not taken into account. Where views are uninformed, there is scope to misrepresent issues and this
could harm decision making particularly where there is greater neutrality in responses and where the
public might have little grasp of issues. Acceptance of drone scenarios might be later regretted. Studies
like the Department for Transport (2018 and 2019b) are based on self-reported knowledge that is
subjective and those reporting high levels of knowledge may know little. Some drone users reported
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low levels of knowledge perhaps recognising there are areas where they lack understanding. Several
studies highlight the need to improve public engagement with and knowledge of drone uses (Boucher,
2016, Ogilvie et al., 2019), with Nelson et al. (2019) raising concerns about the impact of uninformed
public views of drones on policy and decisions. Qualitative studies show that helping participants to
build levels of familiarity via information provision and engagement can help people contribute more
constructively to decisions about drones, but challenges remain regarding understanding the practical
deployment of drones in realistic situations (see below).

5.2. The methodology matters

Support for drone use for public good along with concerns related to privacy/intrusion and safety are
prominent in the literature and evident in the Department for Transport data. The issues for each
need to be teased out more clearly in studies, for example, concerns about drones are conflated with
one another and there are a myriad ways people can interpret privacy, intrusion and safety. The
public’s concerns in these areas are not fully understood and need to be explored in depth. Different
drone uses are also often put together. Here, context is critical as discrete use contexts will have
different implications for people’s lives. People are also asked to give a view on drone uses to which
they have had no tangible exposure and little inkling of how they might work. In the meantime, their
exposure to drones is likely dominated by hobby drones where use practices often entail hovering and
capturing images with obvious scope to invade privacy. Markowitz et al. (2017) flag a concern that
opposition to other drone uses may impact on the continued use of drones for conservation work.

In addition, most drone use scenarios are somewhat tangential to people’s everyday lives. For
example, infrastructure management roles are unlikely to directly infringe on people’s experiences
and only indirectly provide benefits. There is also a socially desirable response to drone use for public
good often in contrast to how other drone uses are positioned, for instance as ‘commercial’ or ‘private
industry’. It is highly likely that drones for public good will be operated by a commercial organisation
that would have the skills and infrastructure required, but currently unclear whether this would make
the drone or drone use less acceptable. With respect to understanding attitudes towards drone use
in logistics, most use scenarios are not transport related. It is therefore not possible to draw
conclusions about perceptions/acceptance for this area of interest.

Studies of drone perception, attitudes and acceptance approach the research in different ways and
therefore find different things. This includes focusing on different aspects, as would be expected in an
emerging field, including individual or multiple use scenarios and focusing on specific issues such as
drone related risks (for example, Komasova et al., 2020) or end-user trustworthiness (for example,
PytlikZillig et al., 2018). Study designs which prompt respondents, for example, by listing concerns or
drone uses, position this front of mind for respondents and this can shift the prominence of issues for
different groups. Context also plays a role as Macsween-George (2003) found when comparing two
guestionnaires, one with minimal information and one with information about higher safety and lower
cost of drones with this positive framing leading to more positive responses to cargo drones. In
contrast, Del-Real et al. (2021) found a high negative response to beach rescue drones, but here, no
context was provided for a drone use ostensibly for the public good.

The term ‘rescue drones’ is vague and open to multiple interpretations and associations, including
absence of human rescuers, which may not be positive. Therefore, the presence or absence of
information and the framing of this information can influence responses. Studies therefore need to
pay close attention to the approach to questions asked; the framing of questions as prompts; the
context provided regarding drones and their use operations; the value of real case studies; and studies
of particular use scenarios. Furthermore, where theory has been applied in studies the theories tend
to draw on approaches such as theory of reasoned action or the technology acceptance model that
privilege individual attitudes and ignore social contexts of use (Paddeu et al., 2020). Zhu et al. (2020,
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pl) also questions these approaches which are based on “atomized and isolated beliefs” and argue
that risks related to drone deliveries are related to one another in clusters.

5.3. Determining systems of provision

The general public and non-expert stakeholder groups lack a vision and common understanding of
potential logistics drone operations. For example, Zhu et al. (2020) point out the limitation of service
concept descriptions which describe a single drone delivering a parcel, yet many drones would be
required to meet service needs, and this may alter people’s concerns. However, with respect to
concerns about a full-skies scenario, in reality drones will not fly everywhere but until a provisional
model is established it is hard for stakeholders to make objective comments. Essentially people are
commenting on a nebulous idea given they have little or no insight into what many use applications
might actually look like as this is largely undetermined. Even experts are still grappling with the
complexities of drone regulation and governance. For instance, Kunze and Frommer (2021) describe
how the future form that urban transport will take is uncertain drawing upon popular culture to
envisage a spectrum of levels of urban mobility with multi-layer air corridor systems depicted in the
‘The Fifth Element’ presenting a ‘full-skies’” outcome at one extreme. Reporting of developments
within drone logistics incorporate pictures of drones carrying things and images of drones landing on
balconies, driveways or lawns, for example, Amazon Prime Air (Amazon 2021) and the Financial Times
(2021) which pictured multiple drones carrying parcels when reporting on trials. These visions in the
public domain are unlikely to be a reality in the near future.

Underpinning concerns and levels of support for drone uses are underlying considerations of who is
the drone operator, are they trained, how is it regulated, how frequently will drones be present, where
will they fly and what can they see? These questions remain unanswered but are critical to making an
informed judgement. Safety risks will vary widely between drone applications, use contexts and
operators.

It is something of a ‘chicken and egg’ situation given it is unlikely that we will achieve a common
understanding of drone logistic provision prior to regulatory and governance decisions (see also
Stilgoe and Cohen 2021 with respect to self-driving vehicles). This presents dilemmas with Sah et al.
(2020) noting that regulations will help mould public perceptions. Regulations may enable flights,
which might not prove to be acceptable, or, alternatively, misplaced public concern may lead to an
overly regulated environment that fails to realise the benefits of drones. There is also a need to
understand the bigger picture in logistics where drones will be integrated with other modes and how
this might improve delivery times and reduce carbon emissions which Zhu et al. (2020) argue may
change public perceptions, though perceived benefits may or may not be realised (see Paddeu et al.,
2020 re autonomous vehicles).

5.4. Acceptance

Stilgoe and Cohen (2021) describe how the public are framed as a problem within transport innovation
with a focus on achieving acceptance of the inevitable adoption of new technologies such as self-
driving vehicles, calling for a shift instead towards engagement which provides for understanding of
what determines acceptability. Indeed, ‘how to make drones more acceptable’ underpins a number
of the studies discussed above. Maclas et al. (2019) further highlight the need for inclusiveness and
approaches that empower people to get involved in decision making and, as experts build
understanding of systems of provision, there will be communication opportunities. While it is
relatively easy to show people drones and their capabilities, it is less easy to show them how provision
might look in terms of volume of drones, where they might fly, how high/low, how far away, how they
might sound. This may need to be communicated to people in familiar local contexts and, as PytlikZillig
et al. (2018) suggest, in locally acceptable ways. There is scope for innovative approaches using
animation and gaming tools to explore scenarios and understand better where people feel drones
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would be viable (see for example from work on climate change, Flood et al., 2018; Wadey et al., 2015).
Work is emerging to quantify risks (see for example Zhang et al. 2018), but this needs to be translated
to and explored with the public. This more nuanced understanding then needs to feed into regulatory
and governance decisions. It is vital to recognise and communicate that some questions cannot be
answered at this stage.

6. Conclusion and recommendations

This paper set out to establish the current position on the public’s receptiveness to the use of drones
for logistics and to explore how non-experts might better contribute to debates about the future
integration of drones into transport systems. Our analysis shows that it is not possible to conclude a
position based on the research to date due to methodological challenges and problems of
contextualising realistic future use scenarios and finding ways to relate these to people’s lives.

The parameters for greater deployment of drones in logistics are yet to be determined with the need
to define regulatory requirements and understand where the clear benefits are to be gained, such as
improved delivery times and reduced carbon emissions. Concerns such as privacy, intrusion and safety
are in part dependent on technological capabilities of the drones to be deployed but will also be
conditional on the form that regulation takes in determining the frequency of logistic drone
movements, localities for use and permitted operators.

Levels of public acceptance are important for the development of frameworks governing the future
use of drones, but caution needs to be taken in responding to concerns that have been identified
without clear reference points. The analysis presented in this paper demonstrates the challenge of
gauging public opinion given the low salience of future drone uses, with some groups being less
engaged than others and drone uses being abstract concepts for many. There are future opportunities
for researchers to explore detailed use cases and operating parameters with stakeholder groups to
help develop regulatory frameworks for the future.

We call for future logistics to move beyond a model of public acceptance of drones to one which
identifies a desirable use of drones within transport. In the first instance, this requires an evidence-
based vision for future operations that necessitates the progression of expert knowledge to establish
how systems of provision may look and be regulated. There is also a need for a detailed understanding
of, and response to, prevailing areas of public concern to enable the informed co-development of an
acceptable future for transport logistics integrating drones.

From a policy perspective, logistics is currently stuck in a ‘predict and provide’ scenario. Demand for
products is always shifting thanks to wider developments and social change and continued level of
consumption at a high rate is unsustainable. Policy aspirations need to shift to a “vision and validate”
perspective (Marsden et al., 2018) to guide the integration of drones into logistics. These early stages
are the time to really reflect on what society wants to achieve in the longer term. We would echo
Ogilvie et al. (2019) and a point originally made by Boucher (2016, p1393) that “we should not focus
on making citizens accept civil drones, but on making civil drones acceptable to citizens”. This not only
requires understandings of general public expectations but also a process that enables the public to
truly engage in drone use scenarios to inform decisions on provision.

References

Amazon., 2021. Amazon Prime Air. Available from:
https://www.amazon.com/Amazon-Prime-Air/b?ie=UTF8&node=8037720011 [Accessed 02 July
2021]

Aydin, B., 2019. Public acceptance of drones: Knowledge, attitudes, and practice. Technology in
Society, 59.



https://www.amazon.com/Amazon-Prime-Air/b?ie=UTF8&node=8037720011

18

Bajde, D., Bruun, M., Sommer, J and Waltorp, K., 2017. General Public’s Privacy Concerns Regarding
Drone Use in Residential and Public Areas. University of Southern Denmark and Aalborg University.
Available from:

https://www.sdu.dk/-

/media/files/om sdu/institutter/marketing/imm/general+publics+privacy+concerns+(full+report)+2.
pdf [Accessed 02 July 2021]

Bauer, M., Gaskell, G., 1999. Towards a Paradigm for Research on Social Representations. Journal for
the Theory of Social Behaviour, 29(2), 163-186.

BBC., 2018. Gatwick Airport: Drones ground flights. Online. Available from:
https://www.bbc.co.uk/news/uk-england-sussex-46623754 [Accessed 02 July 2021]

Boucher, P., 2016. ““You Wouldn’t have Your Granny Using Them’: Drawing Boundaries Between
Acceptable and Unacceptable Applications of Civil Drones’. Science and Engineering Ethics, 22 (5),
1391-1418.

Chamata, J. and Winterton, J. (2018) ‘A Conceptual Framework for the Acceptance of Drones’, The
International Technology Management Review, 7(1).

Civil Aviation Authority, 2021. Step forward for the drone industry as Civil Aviation Authority
authorises trial of a concept for routine BVLOS operations. [Online]. Available from:
https://www.caa.co.uk/News/Step-forward-for-the-drone-industry-as--Civil-Aviation-Authority-
authorises-trial-of-a-concept--for-routine-BVLOS-operations/[Accessed 02 July 2021]

Clothier, R., Greer, D., Greer, D., Mehta, A., 2015. Risk perception and the public acceptance of
drones. Risk Analysis, 35(6), 1167-1183.

Del-Real, C., & Diaz-Fernandez, A. M. (2021). Lifeguards in the sky: Examining the public acceptance
of beach-rescue drones. Technology in Society, 64(December 2020).
https://doi.org/10.1016/j.techsoc.2020.101502

Department for Transport, 2021. Transport and transport technology: public attitudes tracker wave
5 data set, dictionary and tables. London. Available from:
https://www.gov.uk/government/publications/transport-and-transport-technology-public-attitudes-
tracker [Accessed 02 July 2021]

Department for Transport, 2019a. Future of mobility: urban strategy 2019. Moving Britain Ahead.
London. Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file
/846593 /future-of-mobility-strategy.pdf [Accessed 02 July 2021]

Department for Transport 2019b. Transport and Technology: Public Attitudes Tracker, Wave 4
summary report. London. Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file
/847653/Summary Report of Wave 4 of the Public Attitudes Tracker.pdf [Accessed 02 July
2021]

Department for Transport 2018. Transport and Technology: Public Attitudes Tracker, Waves 1 and 2
summary report. London. Available from: https://www.gov.uk/government/publications/transport-
and-transport-technology-public-attitudes-tracker [Accessed 24 August 2021]

Department for Transport, 2016. Public dialogue on drone use in the UK. London. Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file
/579550/drones-uk-public-dialogue.pdf [Accessed 02 July 2021]

EiRfeldt, H., Vogelpohl, V., Stolz, M., Papenful3, A., Biella, M., Belz, J., & Kligler, D. (2020). The
acceptance of civil drones in Germany. CEAS Aeronautical Journal, 11(3), 665-676.
https://doi.org/10.1007/s13272-020-00447-w

European RPAS Steering Group (ERSG), 2013. Roadmap for the integration of civil Remotely-Piloted
Aircraft Systems into the European Aviation System. Available online:
https://publicintelligence.net/eu-rpa-roadmap/ [Accessed 24 August 2021]



https://www.sdu.dk/-/media/files/om_sdu/institutter/marketing/imm/general+publics+privacy+concerns+(full+report)+2.pdf
https://www.sdu.dk/-/media/files/om_sdu/institutter/marketing/imm/general+publics+privacy+concerns+(full+report)+2.pdf
https://www.sdu.dk/-/media/files/om_sdu/institutter/marketing/imm/general+publics+privacy+concerns+(full+report)+2.pdf
https://www.bbc.co.uk/news/uk-england-sussex-46623754
https://www.caa.co.uk/News/Step-forward-for-the-drone-industry-as--Civil-Aviation-Authority-authorises-trial-of-a-concept--for-routine-BVLOS-operations/
https://www.caa.co.uk/News/Step-forward-for-the-drone-industry-as--Civil-Aviation-Authority-authorises-trial-of-a-concept--for-routine-BVLOS-operations/
https://doi.org/10.1016/j.techsoc.2020.101502
https://www.gov.uk/government/publications/transport-and-transport-technology-public-attitudes-tracker
https://www.gov.uk/government/publications/transport-and-transport-technology-public-attitudes-tracker
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/846593/future-of-mobility-strategy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/846593/future-of-mobility-strategy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/847653/Summary_Report_of_Wave_4_of_the_Public_Attitudes_Tracker.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/847653/Summary_Report_of_Wave_4_of_the_Public_Attitudes_Tracker.pdf
https://www.gov.uk/government/publications/transport-and-transport-technology-public-attitudes-tracker
https://www.gov.uk/government/publications/transport-and-transport-technology-public-attitudes-tracker
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/579550/drones-uk-public-dialogue.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/579550/drones-uk-public-dialogue.pdf
https://publicintelligence.net/eu-rpa-roadmap/

19

European Union Aviation Safety Agency (EASA), 2021a. Study on the societal acceptance of Urban
Air Mobility in Europe. Available from: https://www.easa.europa.eu/sites/default/files/dfu/uam-
full-report.pdf [Accessed 02 July 2021]

European Union Aviation Safety Agency (EASA), 2021b. Urban Air Mobility Survey Evaluation Report.
Available from:

https://www.easa.europa.eu/sites/default/files/dfu/uam detailed survey evaluation.pdf [Accessed
24 August 2021]

European RPAS Steering Group (ERSG), 2013. Roadmap for the integration of civil Remotely-Piloted
Aircraft Systems into the European Aviation System. Available from: https://uvs-
international.org/european-rpas-roadmap-2013/ [Accessed 02 July 2021]

Financial Times 2021. UK regulator gives green light to delivery drone trials. Financial Times [Online]
20 April 2021. Available from: https://www.ft.com/content/66487d88-a6b3-4e46-9b8a-
00e38e93d3af [Accessed 02 July 2021]

Flood, S., Cradock-Henry, N., Blackett, P. and Edwards, P. 2018. Adaptive and interactive climate
futures: systematic review of “serious games” for engagement and decision-making. Environmental
Research Letters, 13(6), p. 1. Available at:
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=1305811808&site=eds-
live&scopes=site (Accessed: 24 August 2021)

International Transport Forum, 2021. Ready for Take-Off? Integrating Drones into the Transport
System. Paris. Available from: https://www.itf-oecd.org/integrating-drones-transport-system
[Accessed 02 July 2021]

Hopkins, D. and Schwanen, T., 2018. Automated Mobility Transitions: Governing Processes in the
UK’. Sustainability, 10,(4), 956. doi: 10.3390/su10040956.

Kirkhope, 2019. The Lord Kirkhope Inquiry into UK Lower Airspace. Available from:
http://www.arpas.uk/lord-kirkhopes-inquiry-into-uk-airspace/ [Accessed 02 July 2021]

Klauser, F. and Pedrozo, S., 2017. Big data from the sky: popular perceptions of private drones in
Switzerland. Geographica Helvetica, 72, (4), 285-293.

Komasova, S., Tesar, J., & Soukup, P. (2020). Perception of drone related risks in Czech society.
Technology in Society, 61(December 2019). https://doi.org/10.1016/j.techsoc.2020.101252

Kunze, O. and Frommer, F., 2021. The Matrix vs. The Fifth Element - Assessing Future Scenarios of
Urban Transport from a Sustainability Perspective. Sustainability (Switzerland), 13, (6).

Kumza, J., Dobson, K., 2019. Gender Diversity in the UAV (Drone) Industry. International Journal of
Gender, Science and Technology, 10, (3), 366-377. Available from:
http://genderandset.open.ac.uk/index.php/genderandset/article/view/564 [Accessed 02 July 2021]
Lidynia C., Philipsen R., Ziefle M. (2017) Droning on About Drones—Acceptance of and Perceived
Barriers to Drones in Civil Usage Contexts. In: Savage-Knepshield P., Chen J. (eds) Advances in Human
Factors in Robots and Unmanned Systems. Advances in Intelligent Systems and Computing, vol 499.
Springer, Cham. https://doi.org/10.1007/978-3-319-41959-6_26

Maclas, M., Barrado, C., Pastor, E., & Royo, P. (2019). The Future of Drones and their Public
Acceptance. AIAA/IEEE Digital Avionics Systems Conference - Proceedings, 2019-Septe(VIl).
https://doi.org/10.1109/DASC43569.2019.9081623

Macsween-George, S. L. (2003). Will the public accept UAVs for cargo and passenger transportation?
IEEE Aerospace Conference Proceedings, 1, 357-367. https://doi.org/10.1109/AER0.2003.1235066
Markowitz, E. M., Nisbet, M. C., Danylchuk, A. J., & Engelbourg, S. I. (2017). What's that buzzing
noise? Public opinion on the use of drones for conservation science. BioScience, 67(4), 382—385.
https://doi.org/10.1093/biosci/bix003

Marsden, G. et al., 2018. All Change? The future of travel demand and the implications for policy and
planning, First Report of the Commission on Travel Demand. London. Available from:
http://www.demand.ac.uk/wp-content/uploads/2018/04/FutureTravel report final.pdf [Accessed
02 July 2021]



https://www.easa.europa.eu/sites/default/files/dfu/uam-full-report.pdf
https://www.easa.europa.eu/sites/default/files/dfu/uam-full-report.pdf
https://www.easa.europa.eu/sites/default/files/dfu/uam_detailed_survey_evaluation.pdf
https://uvs-international.org/european-rpas-roadmap-2013/
https://uvs-international.org/european-rpas-roadmap-2013/
https://www.ft.com/content/66487d88-a6b3-4e46-9b8a-00e38e93d3af
https://www.ft.com/content/66487d88-a6b3-4e46-9b8a-00e38e93d3af
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=130581180&site=eds-live&scope=site
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=130581180&site=eds-live&scope=site
https://www.itf-oecd.org/integrating-drones-transport-system
http://www.arpas.uk/lord-kirkhopes-inquiry-into-uk-airspace/
http://genderandset.open.ac.uk/index.php/genderandset/article/view/564
https://doi.org/10.1109/DASC43569.2019.9081623
https://doi.org/10.1093/biosci/bix003
http://www.demand.ac.uk/wp-content/uploads/2018/04/FutureTravel_report_final.pdf

20

Nelson, J., Grubesic, T., Wallace, D., Chamberlain, A., 2019. The view from above: a survey of the
public's perception of unmanned aerial vehicles and privacy. Journal of Urban Technology, 26, (1),
83-105.

Ogilvie, S., McCarthy A., Allen, W., et al., 2019. Unmanned Aerial Vehicles and Biosecurity: Enabling
Participatory-Design to Help Address Social Licence to Operate Issues. Forests, 10, (8), 1-19.
Paddeu, D., Shergold, I., & Parkhurst, G. (2020). The social perspective on policy towards local shared
autonomous vehicle services ( LSAVS ). 98, 116-126.

PWC, 2019. Building Trust in Drones. UK (online). Available from:
https://www.pwc.co.uk/issues/intelligent-digital/drones-and-trust.html [Accessed 02 July 2021]
PytlikZillig, L. M., Duncan, B., Elbaum, S., & Detweiler, C. (2018). A drone by any other name:
Purposes, end-user trustworthiness, and framing, but not terminology, affect public support for
drones. IEEE Technology and Society Magazine, 37(1), 80-91.
https://doi.org/10.1109/MTS.2018.2795121

Reddy, B. and Delaurentis, D. 2016. Opinion Survey to Reduce Uncertainty in Public and Stakeholder
Perception of Unmanned Aircraft. Transportation Research Record, 2600, 80-93.

Sah, B., Gupta, R., & Bani-Hani, D. (2020). Analysis of barriers to implement drone logistics.
International Journal of Logistics Research and Applications, 0(0), 1-20.
https://doi.org/10.1080/13675567.2020.1782862

Sedig, K., Seaton, M. B., Drennan, I. R., Cheskes, S., & Dainty, K. N. (2020). “Drones are a great idea!
What is an AED?” novel insights from a qualitative study on public perception of using drones to
deliver automatic external defibrillators. Resuscitation Plus, 4(May 2020), 100033.
https://doi.org/10.1016/j.resplu.2020.100033

Stilgoe, J and Cohen, T. (2021). Rejecting acceptance: learning from public dialogue on

self-driving vehicles. Science and Public Policy. 00, 1-11. https://doi.org/10.1093/scipol/scab060
Tan, L., Lim, B., Park, G., Low, K., & Yeo, V. 2021. Public acceptance of drone applications in a highly
urbanized environment. Technology in Society, 64. doi: 10.1016/j.techsoc.2020.101462.

Theodore, C.R., 2018. A summary of the NASA Design Environment for Novel Vertical Lift Vehicles
(DELIVER) project. In: Proceedings of the AHS International Technical Conference on Aeromechanics
Design for Transformative Vertical Flight, San Francisco, CA, USA.

Truog, S. et al., 2020. Insights before flights: How community perceptions can make or break medical
drone deliveries. Drones, 4 (3), 1-14.

United States Postal Service, 2016. Public Perception of Drone Delivery in the United States.
Available from: https://www.uspsoig.gov/document/public-perception-drone-delivery-united-states
[Accessed 24 August 2021]

University of Southampton, 2021. Drone trial to help Isle of Wight receive medical supplies faster
during COVID19 pandemic [online]. Available from:
https://www.southampton.ac.uk/news/2020/04/drones-covid-iow.page [Accessed 02 July 2021]
Wadey, M. P., Cope, S. N., Nicholls, R. J., Mchugh, K., Grewcock, G., & Mason, T. (2015). Ocean &
Coastal Management Coastal fl ood analysis and visualisation for a small town. Ocean and Coastal
Management, 116, 237-247. https://doi.org/10.1016/j.0ocecoaman.2015.07.028

Wang, Y., Xia, H., Yao, Y., et al., 2016. Flying Eyes and Hidden Controllers: A Qualitative Study of
People’s Privacy Perceptions of Civilian Drones in The US. Proceedings on Privacy Enhancing
Technologies, (3), 172-190.

West, J., Klofstad, P., Uscinski, J., et al 2019. Citizen Support for Domestic Drone Use and Regulation.
American Politics Research. 47, (1) 119-151.

World Health Organisation, 2008. A Guide to Developing Knowledge, Attitude and Practice Surveys.
Geneva, Switzerland. Online. Available from:
http://whqlibdoc.who.int/publications/2008/9789241596176 eng.pdf [Accessed 02 July 2021]
Zhang, Xuejun, Yang Liu, Yu Zhang, Xiangmin Guan, Daniel Delahaye, and Li Tang. 2018. “Safety
Assessment and Risk Estimation for Unmanned Aerial Vehicles Operating in National Airspace
System.” Journal of Advanced Transportation, October, 1-11. doi:10.1155/2018/4731585.



https://www.pwc.co.uk/issues/intelligent-digital/drones-and-trust.html
https://doi.org/10.1080/13675567.2020.1782862
https://www.uspsoig.gov/document/public-perception-drone-delivery-united-states
https://www.southampton.ac.uk/news/2020/04/drones-covid-iow.page
http://whqlibdoc.who.int/publications/2008/9789241596176_eng.pdf

21

Zhu, X., Pasch, T. J., & Bergstrom, A. (2020). Understanding the structure of risk belief systems
concerning drone delivery: A network analysis. Technology in Society, 62(April), 101262.
https://doi.org/10.1016/j.techsoc.2020.101262

Zwickle, A., Farber, H., Hamm, J., 2019. Comparing public concern and support for drone regulation
to the current legal framework. Behavioral Sciences & the Law, 37 (1), 109-124.



