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Abstract

Human societies are constantly affected by advancement in technologies. Could drone
application be the next game changer? Building on extant literature, we conducted a study to
examine public perceptions of drone application in a South East Asian city state. While there are
a number of common findings with past research, we were able to extend our understanding of
drone application in urban areas with the following findings. First, using two knowledge tests,
we were able to confirm that the majority of the public seems to have a good understanding of
what a drone is. Second, acceptance levels towards drones did significantly differ depending on
the context of use. Industrial areas had the highest acceptance level, followed by recreational
areas and business districts while residential areas had the lowest acceptance level. Finally,
different factors may be responsible for the varying levels of acceptance across the different
contexts. We provided preliminary evidence that two factors — fears and concerns, and perceived
potential benefits — affected the public acceptance levels differently depending on the contexts of

drone applications. We concluded with implications for future research and policy makers.
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1. Introduction

Human societies are constantly affected by advancement in technologies. Think about the
difference the invention of electricity has made to modern societies and human lives. Again, no
one will disagree on the huge impact brought about by the advancements of automobile
technologies on human lives - Model T built by the Ford Motor Company was a practical,
affordable car for the masses. Fast forward to the twentieth first century, many of us probably
cannot imagine not having our smartphone by our side for a day. Indeed, technologies have
transformed the way we live, commute, communicate and socialize with our loved ones,
colleagues, friends or even strangers.

While drone technologies are not new, it has not permeated our daily lives until a few
years ago. These days, news of emerging applications of drone technologies are ubiquitous. Be it
for routine building inspection, constant security surveillance, or last mile commercial delivery,
drone technologies have been touted as a cost-effective solution. With the rapid advancement in
drone technologies, there is a growing interest among business leaders, policymakers and
regulators, and the general public to apply the technology in a myriad of areas such as aerial
photography, infrastructure inspection, search and rescue, commercial delivery, and surveillance
for law enforcement (Clothier, Greer, Greer, & Mehta, 2015). Increasingly, there is no doubt that
this technology will find its way into more areas of application for state, industrial, commercial,
and recreational purposes in the foreseeable future (Boucher, 2015). Indeed, drone technologies
if adopted widely could have the potential like those technologies mentioned earlier to impact
how our society functions as a system. Imagine a drone carrying a pizza delivery zooming past
your windows on the 20™" floor of your apartment block or a drone flying overhead on a

surveillance operation while you are doing your weekend shopping along your favorite shopping
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belt. Many of us may enjoy watching sci-fi movies with drones of varying shapes and sizes
flying in between and sometimes in and out of buildings, landings and taking offs in proximity of
each other, but are we ready for these drones to be an integral part of our daily lives? We agree
with Aydin (2019) that “public acceptance of any technology is necessary for realizing their
benefits fully” (pg. 2). Drone application in public areas is more than a technological issue. To
ensure successful implementation, social and psychological dimensions of drone operations in
urban environment must be fully understood in order to enhance public acceptance of the
technology. Is the public ready for the sci-fi scenario where a system of drones flies overhead
conducting different types of operations from surveillance to delivery to search and rescue? How
much does the public know about drone technology? Do they see potential benefits of drone
technology in their daily lives? What would be their fears and concerns? How receptive are they
to drone technology?

While the potential applications and associated benefits of drone technologies are
unlimited, the level of public support and acceptance will have a direct impact on the scope and
pace of adoption of the emerging technology in general (Stilgoe, Owen & Macnaghten, 2013).
Hence the purpose of our research is twofold. First, we aim to build on existing research findings
by using a sample from a South East Asian country, Singapore. Second, we believe that the level
of public acceptance is context specific. To our best knowledge, existing research have mainly
been conducted in Western countries such as Australia (Clothier et al., 2015), United States of
America (e.g. Murray, 2012; PytlikZillig, Duncan, Elbaum & Detweiler, 2018), Switzerland
(Klauser & Pedrozo, 2017), Germany (Lidynia, Philipsen & Ziefle, 2017) and Canada (Saulnier
& Thompson, 2016), no research study, based on our literature search, has been conducted in an

Asian country. In addition, we also believe that a highly urbanized Singapore presents a more
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appropriate context for the investigation of public perceptions with regards to drone applications,
which we will elaborate further in the subsequent section. As for the suggestion of context-
specific public acceptance in our study, we found that existing research has conceptualized
public acceptance as context free. In other words, participants were often asked to respond to
survey items such as “To what extent do you think the risks (of drones) are acceptable?”
(Clothier et al., 2015). The assumption here is these participants would either accept or reject the
idea of drone applications. Klauser and Pedrozo (2017) found support that public acceptance of
drones vary across various types of contexts. They found that social support for rural spaces for
both hobby drones and commercial drones were higher than private and urban spaces. Hence, we
postulate that whether one is open to the idea of drone application is affected not only by its
function (for e.g., building inspection, commercial delivery, and security surveillance), but also
by the contexts in which the technology is being used (for e.g., residential areas, commercial
areas, industrial areas and recreational areas). For instance, people may be more accepting of
using drones for building inspection in industrial areas compared to residential areas. Similarly,
people may be more receptive toward security surveillance in commercial and industrial areas
compared to residential and recreational areas. Hence, our research seeks to investigate public
acceptance in four different contexts — residential, recreational, industrial and commercial areas —
in order to understand the nuances of public perceptions with regards to drone applications in
urban environment. With the four contexts as the basis for comparison, we aim to build on
existing findings by exploring the factors that are associated with public acceptance. Hopefully,
by understanding the specific factors that are associated with public acceptance, policymakers,
government regulators and business leaders could be more targeted in their effort to enhance

public acceptance of drone applications. We hope that our research will be able to contribute in a
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small way toward this effort. In the next few sections, we first provide an overview of current
literature on drone application, followed by our research questions and hypotheses before

concluding with some practical and research implications.

1.1. Brief History of Drone Technologies

Technically known as an unmanned aerial vehicle (UAV), a drone is an aircraft without a
human pilot on board (Clarke, 2014). In many cases, the pilots could be nearby, while in other
cases, the pilots could be far away in a control room. In our paper, we chose to use the term
“drone” to depict the technology for two reasons. First, this is a commonly used term in the mass
media hence the public would likely have heard of “drone” rather than “UAV” or any other
technical terms. Second, Clothier et al. (2015) did not find any significant difference in the
ratings of safety risk perception when different terminologies such as drone, unmanned aircraft,
autonomous aircraft, and remotely piloted aircraft, were used. In addition, PytlikZillig et al.
(2018) also reported no change in public support due to the terminology used (e.g., UAS, UAV,
aerial robot, or drone) in their research. For decades, drones were used extensively by the
military as part of their operations. Therefore, it was not surprising that a text analysis of 1948
articles on drones in Australia and New Zealand found that 82% of the articles associated the
concept of “drone” with “military strikes” (Clothier et al., 2015). Readers who are interested in
the evolution of drone technology in the military can refer to Aydin (2019) for a detailed review.
For the purpose of our paper, it is sufficient to say that while drone technology has its root in the
military, its application has evolved over the last decade, and a number of commercial, industrial

and recreational applications have emerged. More applications are emerging as we speak.
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Indeed, Aydin (2019) has compiled a list of 40 current and future applications of the drone

technology.

1.2. Public Understanding and Perception of Drones

A number of studies have been conducted to examine public understanding and
perceptions of drone applications. In terms of public understanding of drones, Reddy and
DeLaurentis (2016) found that 93% of their 400 survey respondents have heard about drones.
More recently, a study by Aydin (2019) found that almost 80% of the 153 survey participants
listed mainstream news media and movies or television series as their main sources of
information regarding drones. In addition, Aydin (2019) also found that drone users have greater
knowledge about drones compared to non-users (general public). However, Tam (2011) found
that only 39% of the 158 survey participants were somewhat familiar with Unmanned Aerial
Vehicles (note that “drone” was not used). Similarly, Eyerman et al. (2013) also reported that
just slightly more than 56% of the public knew about UAV applications. Overall, it appears that
the public in general are somewhat aware of drone technology as it has been proliferated in the
mass media in recent years.

In terms of public acceptance of drone applications, a recent study by Aydin (2019)
concluded that drone technologies were generally not accepted by the public except when used
for public safety and scientific research purposes. The main concern was privacy. Similarly,
Boucher (2016) also found that privacy played a critical role in the public’s perception of the
drone technologies. Other top concerns include physical safety, specifically regarding the idea
that drone parts may fall and injure pedestrians below, and misuse by unauthorized personnel

(see Chen, 2015; Clarke, 2014, Pathiyil, Yeo & Low, 2017). In addition, drone applications that
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could potentially benefit others were more acceptable to the survey participants compared to
those drone use that only benefited the user. Not surprisingly, the public also wanted more
monitoring and regulations for the latter. Another recent study conducted by Klauser and
Pedrozo (2017) in Switzerland found that the public supported drone use by the military, police
and for scientific research but not for commercial and hobby applications (e.g. delivery).
Together with studies such as Boucher (2016), Jenkins-Smith, Gupta, Silva, Herron, & Ripberger
(2014) and Eyerman et al. (2013), it does appear that public perceptions of drone and their
acceptance of its applications are greatly dependent on how the drone technologies are being
used (i.e., the purpose of the drone application). In addition, demographic factors may also be
associated with public acceptance towards drones. Older age groups have higher resistance
towards drones (Klauser & Pedrozo, 2017). Further, females were found to have higher fear
towards autonomous robots and artificial intelligence (Liang & Lee, 2017). In this regard,
Lidynia et al. (2017) has aptly called for more research to examine the conditions in which the

public would be more receptive to drone use.

1.3. Obijectives of the study

As mentioned earlier, the objective of our study is twofold.

First, we aim to build on the findings of Reddy and DeLaurentis (2016) and Aydin (2019)
with our Singapore sample. As mentioned earlier, Singapore is a highly urbanized city state
where its population is extensively exposed to mass media and emerging technologies. Already,
there is an ongoing effort by the government to explore drone applications in the city state for
different purposes, such as industrial pipeline inspection (The Straits Times, 6 November 2018)

and drone delivery services (The Straits Times, Wong, 29 April 2020). While many of the
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previous studies were conducted in well developed countries such as the USA, Australia and
Canada, it was not entirely clear whether the participants were residing in the cities of these
countries or in the suburban or even rural regions of these countries. We agree with Klauser and
Pedrozo (2017) that there may be a difference in public perceptions between city dwellers and
rural residents as the environmental contexts are different. Cities are often more built up and
hence more congested compared to the vast spaces afforded to the residents of rural regions. In
addition, the perception of risks and benefits may also be different, for example rural residents
may perceive less risks associated with drone applications because of the availability of open
spaces compared to urban residents. Hence, as this is the first study in a highly urbanized
environment where drone application can have a direct impact on the daily lives of its residents,
both positively (e.g., provision of cost-effective services) and negatively (e.g., privacy issues and
sound pollution), we are confident that the findings from this study will be able to contribute to
the existing literature.

Second, we hope to answer Lidynia et al.’s (2017) call for more research into the
understanding of the conditions in which drone use could potentially be more acceptable to the
public. Hence, besides examining how drones are being used or potentially can be used, we hope
to extend current knowledge of public perceptions of drone application by examining where
drones are being used or potentially can be used. While we agree that how and where drones are
used may be somewhat related, we believe that separating the two aspects will provide more
conceptual clarity and perhaps provide more insights into potential drone applications especially
in public spaces. Therefore, while we investigate public support for the different drone
applications, we also examine the environmental contexts in which the drones can be used.

Specifically, we examined four environmental contexts — residential, recreational, commercial,
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and industrial. In a highly urbanized environment, these contexts are clearly demarcated and
easily recognized by the residents compared to rural areas. We believe separating how and where
is fundamentally important as it may allow the policy makers and the regulators to better
finetune their policies and regulation for drone applications. Furthermore, we separate how a
drone is used from who is the user. Past research (such as Klauser & Pedrozo, 2017; PytlikZillig
et al., 2018) has focused primarily on the purpose of drone use but do not clearly distinguish
between purpose of use and who the user of the drone is (e.g. government, commercial, hobbyist
etc.). For instance, as highlighted earlier, people may be more accepting of using drones for
building inspection in industrial areas compared to residential areas. Similarly, people may be
more receptive toward security surveillance in commercial and industrial areas compared to
residential and recreational areas. Specifically, we have the following research questions.

1. How accurate is the Singaporean public’s knowledge of drones?

2. Are drone users more knowledgeable than non-users?

3. Which drone applications are most supported in general?

4. What are the fears and concerns associated with drone applications in general?

5. What are the perceived potential benefits of drone use?

6. Does public acceptance for drone applications vary across the four contexts —

residential, recreational, commercial, and industrial?
7. What are the potential factors that could account for the different levels of public

acceptance for drone applications across the four contexts?
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2. Method
2.1. Participants

A sample size of N = 1050 Singaporean residents and permanent residents (PRs) was
obtained. (Note: To obtain the long-term views and meaningful feedback, the survey excluded
short-term work-pass and visiting groups.) The research was administered online using the
software from Qualtrics. The data collection occurred in the middle of 2019 (from 17 April 2019
to 4 June 2019). The collection process was done in collaboration with the vendor, Qualtrics. The
gender distribution of the sample was 41.8% females, 57.7% males, and 0.5% others. The age
distribution is 33.3% from 21-30 years old, 23.4% from 31 to 40 years old, 9.9% 41 to 50 years
old, 22.8% 51 to 60 years old, 9.0% 61-70 years old, 1.5% 71 to 80 years old. The sample
comprised of 77.0% Chinese, 11.8% Malay, 6.7% Indian, 1.5% Eurasian, and 3.1% Others.
Among ‘others’, the respondents had indicated that they were Filipino, Caucasian, Javanese,
Arab or Bangladeshi. This demographic distribution is reflective of the general Singaporean

population.

2.2. Procedure

The online questionnaire comprised of 126 items in total and took an average of 20
minutes to complete. First, basic demographic questions were asked, including gender, age, race,
occupation, income level, and educational level. For participants that had indicated their
occupation as working adults (N = 836, which made up 79.6% of the sample), they were directed
to the questions about their income, industry, and nature of their work. Those who identified as

“student” (8.95%), and “non-working adult” (11.43%) skipped these 3 items.
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The next section was a picture and a worded knowledge test to assess the participants’
level of understanding the public has towards drones (Appendices A and B). After the
knowledge tests, the participants were provided with the accurate definition of drones from the
field of engineering to ensure that everyone is on the same page when interpreting the term
‘drone’ before proceeding to the next section of the survey (Appendix C). In the following
sections, participants reported their prior experience with drones and their levels of support for
drones used for purposes such as rescue, photograph, and delivery by various users such as
government, commercial and public (Appendix D). Upon completing the support questionnaire,
the participants reported their level of fears and concerns towards drones while presented with
visual examples of drones (Appendix E). They also identified specific fears or concerns they
held towards drones. In their last section of the survey, the participants were presented with four
images of drone flying in different areas (i.e., residential, recreational, business, and industrial)
and reported their acceptance of drone flying in the four different areas (Appendix F).
Specifically, participants were asked to take a look at each of the images and visualize the drone
in the depicted locations. This visualization procedure prompted the participants to contextualize
the use of drones in each area. The entire survey used in this study are available in the

supplemental website.

2.3. Measures
2.3.1. Demographics

Participants were asked single-itemed demographic questions pertaining to their gender,
age, level of residence, occupation, annual income, industry, nature of work, and their highest

educational qualification based on the Singapore education system.
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2.3.2. Knowledge tests

Two knowledge tests were developed by the authors and given to participants. The first
was a picture test where 6 pictures of drones or non-drones were depicted (Appendix A).
Participants had to correctly identify whether each image is a drone or non-drone. The second
test was a worded test where participants were given 7 phrases that describe or do not describe a
“drone” (Appendix B). Participants had to correctly identify whether each phrase describes
drones or not. The two types of knowledge tests correlate significantly with each other with r =
0.25, p<.01.
2.3.3. Experience with drones

Participants’ prior experiences with drones was measured with 3 items on a 6-point scale
ranging from 1 (strongly disagree) to 6 (strongly agree). A sample item is “l operate drones
often.” (a = .83).
2.3.4. Support for drone use and users

Participants were presented with a list of potential drone uses (e.g., search and rescue,
combat/military) by different users (e.g., government, commercial, and public)® and rated their
level of support for each case on a 6-point scale ranging from 1 (strongly disagree) to 6 (strongly
agree).
2.3.5. Fears and concerns towards drones

Participants were presented with 4 different images of drones and rated their fears and
concerns based on a three-item scale adapted from Lidynia et al. (2017) (a = 0.62). Sample items

are “I am comfortable seeing drones flying around” and “I have concerns about drone usage in

1 We created this list of uses based on existing literature and news reports about current or possible functions of
drones (e.g., Clarke, 2014; Klauser & Pedrozo, 2017; PytlikZillig et al., 2018).
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my surroundings (Reverse)”. All 3 items were measured on a 6-point scale ranging from 1
(strongly disagree) to 6 (strongly agree).
2.3.6. Potential benefits of drones

Participants’ perceived benefits of drone was measured with 4 items on a 6-point scale
ranging from 1 (strongly disagree) to 6 (strongly agree). A sample item is “Drone technology
will increase productivity in the Singapore economy” (a = .89).
2.3.7. Public acceptance of drones

Participants’ acceptance of drone by four different urban areas (i.e., residential,
recreational, business, and industrial) was measured with 12 items (3 items for each area) on a 6-
point scale ranging from 1 (strongly disagree) to 6 (strongly agree). A sample item is “I can
accept the use of drones in recreational parks”. Composite scales were created per area:

residential (« = .90), recreational (a = .91), business (a =.92), and industrial (« =.93).

3. Results
3.1. How accurate is the Singaporean public’s knowledge of drones?

Based on the results of both the picture and word knowledge test (picture: M = 4.79/6.00,
SD = .84; word: M = 5.55/7.00, SD = 1.24), the majority of the public seem to have a good
understanding of what a drone is. 75.8% of participants scored at least 4 out of 6 on the picture-
based test and 92.1% of participants scored at least 4 out of 7 on the word-based test.

However, closer analysis of their responses on individual test items reveals that the public
appear somewhat confused with two features of a drone. The first is whether drones are manned
or unmanned aerial vehicles. On item 4 (refer to Appendix A), only 46% of respondents

correctly indicated that the picture (of a vehicle with a man on-board) does not depict a drone.
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The second is whether drones can be large aerial vehicles. Specifically, only 58% and 46% of the
respondents got the answers right for the third and fourth items respectively on the picture
knowledge test. Item 3 depicted a large drone while item 4 depicted a pilot on an aerial vehicle.
To add further support to the hypothesis, the items that has the lowest correct responses is item 8
(i.e., drones can be as large as a commercial aircraft) in the word knowledge test (Refer to
Appendix B). Only 52.3% of participants responded correctly. The next two lowest percentages
of correct responses were for items 1 (71.7%) and 2 (74.7%) on the word knowledge test which
were both related to “manned” vs “unmanned” feature of a drone.

If we consider the other end of the size spectrum, 79.1% of participants correctly
responded that drones can be as small as an insect. Hence, it appears that the misconception the
public has about the possible sizes of drones only hold for large-sized drones, but less so for
small-sized drones. It is plausible that this is the result of Singapore’s relative lack of media
portrayal of drones associated with military uses, especially military functions that need large
drones (e.g. missile-carrying drones).

3.1.1. Gender

An independent t-test between males and females revealed that the gender effect on the
picture-based test (t(1042) = 3.51, p <.001) where males were found to perform significantly
better than females (male: M = 4.87/ 6.00, SD = .76, female: M = 4.68/ 6.00, SD = .92).
However, there was no significant difference between males and females on the word-based test
(t(1043) = 1.27, p = .20).

3.1.2. Age
Based on a one-way ANOVA, there are no significant age effects on both test scores

(picture-based: F(6, 1043) = 0.54, p = .77; word-based: F(6, 1043) = .54, p = .39).
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3.1.3. Educational level

There are significant differences between the various education levels of respondents on
their scores on the picture-based test (F(6, 977) = 3.51, p <.01). There are also significant
differences between the various education levels of respondents on the word-based test (F(6,
977) = 6.33, p <.000). For both tests, those who received a higher education were more likely to
score high on the tests.

Post-hoc comparisons were conducted using the Tukey HSD test. For the picture
knowledge test scores, those who had GCE Normal level as their highest educational level (M =
4.51, SD = 1.01) scored significantly lower (p <.05) from those who have diplomas (M = 4.89,
SD = .68) and from those with a Bachelor’s degree (M = 4.87, SD =.76).

Similarly, for the word knowledge test, several pairs of groups, based on education level,
differed in test scores. Specifically, those with GCE Normal level certificate (M =5.08, SD =
1.38) scored significantly lower from those with a Bachelor’s degree (M =5.80, SD = 1.14) (p <
.001) and from those with a Post-graduate degree (M = 5.68, SD = 1.23) on the word knowledge
test (p < .05). In addition, those with GCE O level certificate (M = 5.22, SD = 1.14) scored
significantly lower (p < .001) from those with a bachelor’s degree (M = 5.80, SD = 1.14) on the
word knowledge test.

In summary, it does appear that higher educational levels were positively associated with
better performance on both knowledge tests.

3.1.4. Current occupation

A one-way ANOVA test revealed non-significant effects of occupation (3 categorical

options of student, working adult, or non-working adult) (picture: F(2, 1047) = 0.25, p =.78;

word: F(2, 1047) = 1.44, p = .24).
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3.1.5. Types of industries

Considering only the industries with a substantial sample size, we included industries
represented by at least 40 participants (which is 4.78% of the 836 working adults). Based on the
7 industries with substantial representation, a one-way ANOVA revealed significant differences
between the 7 industries for the picture-based test score (F(6, 495) = 2.30, p = .03), but not for
the word-based test score (F(6, 495) = .40, p = .88). Specifically, the mean picture knowledge
test scores of those who indicated their industry as engineering (M = 5.01, SD = .69) was
significantly higher (p < .05) from those who indicated their industry as manufacturing (M =

4.61, SD = 1.20).

3.2. Are drone users more knowledgeable than non-users?

Considering those who responded that they have active drone experience, those with
active experience scored significantly lower on the picture-based test than those without active
experience with drones (active: M = 4.67, SD = .86; non-active: M = 4.85, SD = .82). There was
no significant difference.

Upon further analysis, specifically, people with active drone experience scored
significantly poorer on picture item 1 (Levene’s test F = 27.14, p <.000, t(577) = 2.45, p < .05),
item 4 (Levene’s test F = 10.96, p = .001, t(683) = 1.99, p <.05) and item 5 (Levene’s test F =
39.16, p =.000, t(536) = 2.83, p < .01) (refer to Figure 1a and 1b). The other items did not yield
significant differences in scores between those with and without active drone experience.

Apparently, those active drone users mistake images of non-drones as drones.
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Figure 1a & 1b. Percentage of active versus non active drone users who responded correctly on
each item on the picture knowledge test.
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On the word knowledge test, equal variances were not assumed (Levene’s test F = 5.40, p
<.05), t(645) = 1.26, p = .208). The mean word knowledge test scores between those with active
experience and those without active experience with drones (active: M = 5.48, SD = 1.31; non-

active: M =5.59, SD = 1.20) are not significantly different on the word-based test.

3.3. Which drone applications are most supported in general?

Respondents were asked to indicate their level of support for 3 types of drone users,
namely government, commercial and industrial, and public operators, on a list of drone uses that
are applicable to each type of operator. Responses are on a 6-point Likert scale where 1 =
strongly disagree, 6 = strongly agree. The following diagram depicts the percentage of
respondents who answered 4, “somewhat agree” and above, for each drone use and user/
operator.

There are several noteworthy findings from Figures 2 to 4, and Table 1. Firstly, the
proportion of the 1050 respondents who favored the drone uses never falls below 62.0%. This
suggests that the majority of the respondents were generally accepting of wider drone
applications. The highest proportion of support from the sample is 92.1%, for the drone use of
search and rescue by government users. The drone use with the lowest proportion of support
from the sample is transporting people by commercial and industrial users (62.0%). Also, in
comparison to the previous studies conducted in U.S. and Swtizerland (PytlikZilig et al., 2018;
Murray, 2012; Klauser & Pedrozo, 2017), our Singaporean sample is more open to adoption of
drone technologies. The final point worth noting pertains to the uses that are applicable to all 3
types of drone users — support for public use generally is low compared to most other uses or

users (entertainment/ performances in airspace: 67.41%, photography/ videography: 64.48%).
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Figure 2. Percentage of people who support each specific drone use by government users.

Commercial and Industrial User:

% of people who support specified drone use by commercial and industrial users
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Figure 3. Percentage of people who support each specific drone use by commercial and

industrial users.
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Public User:
% of people who support specified drone use by public users
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Figure 4. Percentage of people who support each specific drone use by public users.

Table 1 Level of public support for each type of drone use and by each type of user in rank-

order.

Drone User

Drone Use

% of sample who
favours drone nse

by specified user

Government Search and rescue 02.10%
Government Disaster management (e.g. monitor flash flood) 91.90%
Commercial and industrial  |Monitor atmospheric conditions 91.14%
Government Wild life/ nature reserve management 00 86%
Commercial and industrial | Agricultural monitoring 29 90%
Commercial and industrial  |Infrastructural maintenance! inspection 89 81%
Government Infrastructural maintenance! inspection 89.71%
Government Research 89.52%
Government Fire fighting 88.19%
Commercial and industrial |Fesearch 87.90%
Entertainment/ performances in atrspace (e g National
Government Day Parade) 85.62%
Government Communication’ broadcasting 84 86%
Government Combat/ military 84 38%
Entertainment’ performances in airspace (e.g.
Commercial and industrial | ArtScience musuem drone showcase) 83.71%
Commercial and industrial  |Delivery and pickup 82.86%
Commercial and industrial  |Comnunication’ broadcasting 82.29%
Government Security surveillance 81.43%
Commercial and industrial | Security surveillance 78.48%
Commercial and industrial  |Internet provision 78.10%
Government Photography/ videography 76.00%
Commercial and industrial  |Photography/ videography 73.62%
Entertainment/ performances in atrspace (e.g.
Public neighborhood parties) 67.14%
Government Issuing speeding tickets 65.24%
Public Photography/ videography 64 48%
Government Issuing car park tickets 64.00%
Commercial and industrial | Transport people 62.00%
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Based on the finding that support for drones used by the public is lowest, and the ranked
support levels for various drone uses in Table 1, it appears that generally the drone uses that
serve to benefit society at large (e.g. search and rescue, and disaster management) have higher
public support than drone uses that only benefit individuals (e.g. photography/ videography), or

impact individuals negatively (e.g. issuing speeding and parking tickets).

3.4. What are the fears and concerns associated with drone applications in general?

Participants in general reported a low level of fears and concerns (M = 3.53; SD = .96). For those
participants reported a medium to a high level of fears and concerns (579 participants who
scored 4 and below), additional questions were provided to further identify the specific nature of
their fears and concerns. The top 4 fears and concerns indicated by the Singaporean public is
misuse of drones by unauthorized personnel, inability to identify whether drones are filming or
not, drones being a threat to one’s physical safety if parts of it falls, and loss of privacy. This is
consistent with other research that also indicate similar concerns expressed by the public (e.g.,

Aydin, 2019; Boucher, 2016; Chang, Chundury, & Chetty, 2017; Chen, 2015).

3.5. What are the perceived potential benefits of drone use?

The level of perceived benefits of drone use was generally high (M = 4.38 out of 6.00, SD
=.97). Specifically, participants perceived the extent to which they perceive drones to be
beneficial in 4 ways — to consumers (M = 4.40, SD = 1.09), to the economy (M = 4.40, SD =
1.11), to safety levels in the workplace (M = 4.46, SD = 1.14), and to safety levels in
neighbourhoods (M = 4.25, SD = 1.19). A repeated measures ANOVA was conducted to

investigate whether the perceived level of benefits from drones differed based on the domain of
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benefit. There was a significant difference found (F(1, 1049) = 21194.94, p <.000). Post-hoc
Bonferroni tests revealed that perceived benefits accrued in the first three domains — namely
consumers, economy, workplace safety — significantly higher than domain of neighbourhood
safety (p < 0.05). In sum, generally, the public appear to have the idea that drones are beneficial
to society, but more so in terms of benefitting consumers, the economy and improving workplace
safety, compared to improving neighbourhood safety.

3.6. Does public acceptance for drone applications vary across the four contexts — residential,
recreational, commercial, and industrial?

A repeated measures ANOVA was conducted to analyse whether the acceptance levels
towards drones differed significantly based on the location of drone operation. The results
revealed that the mean difference between acceptance levels did indeed differ significantly from
each other (F(1, 1049) = 21840.82 , p <.000 ; Residential: M = 3.87, SD = 1.24, Recreational: M
=4.40, SD = 1.12, Business district: M = 4.30, SD = 1.12, Industrial: M = 4.58, SD = 1.16).
Post-hoc pairwise comparisons revealed that all the mean acceptance levels towards drones of
the 4 areas differed significantly from each other (all p < 0.001). Overall, this means that the
levels of acceptance towards drones are significantly different based on the context or location of

drone operation.
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N
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3.7. What are the potential factors that could account for the different levels of public

acceptance for drone applications across the four contexts?
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Figure 5. Relationships between public’s fears and concerns, perceived potential benefits, and

their acceptance towards drones for various locations.
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Table 2 Correlation table for the items included in the structural equation modelling.

ltem i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1. Fear & Concern (ltem 1) 1.00
2. Fear & Concern (ltem 2) 5127 1.00
3. Fear & Concern (ltem 3) 2527 2847 1.00
4. Perceived Benefit (Item 1. Consumers) 149" 113" 4747 1.00
5. Perceived Benefit (item 2, Economy) 150" 1357 4817 7477 1.00
6. Perceived Benefit (Iltem 3, Workplace Safety) 111" 075 355" 620" 637" 1.00
7. Perceived Benefit (item 4, Neighbourhood Safety) 115 150" 462" 621" 665 .653  1.00
8. Acceptance in Residential Areas (Item 1) 1427 1997 5027 5517 538" 4467 588" 1.00
9. Acceptance in Residential Areas (Item 2) 133" 2527 5657 509" 519" 394" 5447 7817 1.00
10. Acceptance in Residential Areas (Item 3) 183" 335" 5427 4257 396" 319" 489" 6927 783" 1.00
11. Acceptance in Recreational Areas (ltem 1) 124" 083" 4207 560" 537" 5127 491" 5137 475" 400" 1.00
12. Acceptance in Recreational Areas (Item 2) 1597 088" 407" 5327 537 4817 4717 4847 479" 388" 845~ 1.00
13. Acceptance in Recreational Areas (ltem 3) 194" 1557 3867 456" 4317 4077 4087 397 387" 4527 7237 757" 1.00
14. Acceptance in Business Districts (Item 1) 154" 116" 436" 5817 548" 502" 516" 565 5317 434" 680" 657 573 1.00
15. Acceptance in Business Districts (Item 2) A727 177 4347 5517 5487 4727 5017 5027 5327 4347 6537 698”7 6207 858" 1.00
16. Acceptance in Business Districts (Item 3) 216" 154" 387" 4497 426" 407" 429" 4287 426° 4637 5707 588" 686 746 784~ 1.00
17. Acceptance in Industrial Areas (Item 1) 1477 0617 2507 4397 4567 464" 398" 4047 3137 236" 463" 464" 3727 5547 557 463" 1.00
18. Acceptance in Industrial Areas (ltem 2) 1497 062" 2617 4307 43097 4537 3747 376 3127 2337 4447 4637 376 534" 5427 4447 880" 1.00
19. Acceptance in Industrial Areas (Item 3) 145" 067 2127 376" 376" 415" 368" 310" 259" 286" 389" 403" 458" 426" 464" 544" 775" 770" 1.00

*p <.05,*p < .01

Research has suggested that people use value predispositions, such as perceptions of
benefits and risks, as heuristics to determine their support for an emerging technology (Ho,
Leow, & Leung, 2020; Ho, Scheufele & Corley, 2010; Liang et al., 2015). We used Structural
Equation Modeling (SEM) to examine the relationships between two factors (i.e., fears and
concerns, and perceived potential benefits) that could potentially affect public’s level of
acceptance in terms drone use in the 4 different contexts.

SEM is a statistical method that involves testing a network of relationships among
measured (observed) variables, and latent (unobserved) variables. Observed and latent variables
are represented by rectangles and circles, respectively. In SEM, the relationships among the
variables are estimated using linear regression. Figure 5 captures the network of relationships
among the observed and latent variables; each arrow represents a linear regression, with the

respective regression coefficient.
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Apart from testing the linear relationships among the variables, we also assessed the fit of
our hypothesized model (Figure 5) based on the collected data; this means investigating the
extent to which our proposed model corresponds with the network of relationships that the data
supports. While we did not make specific hypotheses regarding their relationships, we do believe
that the two factors, fears and concerns, and perceived potential benefits, would affect the
acceptance level differently depending on the specific context. All parameters, standard errors,
significant tests, and fit indices are based on Full Information Maximum Likelihood estimation
using Mplus 7 (Muthen & Muthen, 1998-2017). To assess model fit, apart from examining the fit
with the chi square test, we also used the recommended fit indices: root mean square error of
approximation (RMSEA), comparative fit index (CFI), standardized root mean square residual
(SRMR). RMSEA values less than .05 indicate a good fit while values between .05 and .08
indicate moderate fit (Browne & Cudeck, 1993; Hu & Bentler, 1995). We also adopted CFI
values greater than .95 to indicate good fit, based on the recommendations of Hu and Bentler
(1999). Finally, SRMR values less than .08 also indicate good fit (Hu & Bentler, 1999). The
proposed model (Figure 5) demonstrated good fit (RMSEA = .052; CFIl = .978; SRMR = .038).
In general, as expected, fears and concerns and perceived potential benefits affected the levels of
acceptance differently depending on the specific context. Fears and concerns were the main
factor that affected one’s level of acceptance for drone use in residential area while it has no
effect on drone use in industrial areas. On the other hand, perceived potential benefits affected
their levels of acceptance for drone use for all contexts, although to a lesser extent for residential
areas. This implies that if public acceptance of drones were to be improved, several factors have
to be considered — the level of fears and concerns towards drones, the perceived potential

benefits of drones and the contexts in which drones will be used. Specifically, alleviating fears
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and concerns levels can improve acceptance levels in residential areas, recreational areas and
business districts, but not in industrial areas. Improving perceived potential benefits would be
more effective in increasing acceptance levels when the context of drone operation is

recreational areas, business districts, and industrial areas, but less effective for residential areas.

4. Discussion

Is the public ready for extensive drone applications to be an integral part of their daily
lives? As mentioned earlier, public acceptance of any technology is necessary for realizing their
benefits fully. This research has two objectives. First, we believe that the sample we have chosen
— Singapore as a highly urbanized city state — is an ideal candidate to examine the level of public
acceptance on drone applications. While similar studies have been conducted in other countries,
most of the studies did not specify whether the respondents were from urban, suburban, or rural
areas of these countries. As their experiences and frame of reference differed, it would be
challenging to interpret their levels of acceptance for drone applications. Second, we hope to
answer Lidynia et al.’s (2017) call for more research into the understanding of the conditions in
which drone use could potentially be more acceptable to the public. Specifically, we investigated
the perceptions toward different applications of drones across different users as well as different
areas, which provided a more comprehensive understanding of the public’s general sense of
acceptance in different conditions. Hence, this paper sought to contribute to existing literature
and hopefully also help policymakers better understand the nature of public perceptions towards

drones.
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4.1. Summary and interpretation of results
4.1.1. How accurate is the Singaporean public’s knowledge of drones?

Generally, a majority of the public seem to have a good understanding of what a drone is.
However, the study also revealed two features of drones that the public seemed unsure about,
namely whether drones have an on-board pilot or not, and whether drones can be as large as
commercial planes. Further analysis also reveals that those who are male, working in engineering
industry, or more educated were more knowledgeable about drone than females, working in non-
engineering industry, or less educated. This is consistent with the previous work (Aydin, 2019;

Markowitz et al., 2017; Liang & Lee, 2017).

4.1.2. Are active drone users more knowledgeable than non-users?

This study operationalised active drone users as people who reported having a good
amount of experience operating drones first-hand. Surprisingly, these active drone users were
slightly poorer at identifying drones from pictures than those without active experience.
Unfortunately, our data does not allow further analysis to understand the reasons why this was
the case. However, we speculate that active drone users may have read too much into the
pictures. For example, for item 4 on the picture test, the active drone users might have mistaken
that as the latest development in drone technologies that allowed a passenger to ride on a
remotely controlled drone. Therefore, they could have made assumptions that were not true

while non active users responded based on what they saw in the pictures.
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4.1.3. Which drone applications are most supported in general?

As mentioned, in general, majority of the public supported all drone applications,
however the support differed depending on the functions and users. Drone applications by
government users received higher support compared to commercial and public users. Drone
applications with higher levels of support include search and rescue, disaster management,
monitoring or preserving environments. Drone applications with the lowest levels of support
were transporting people and photography. Compared to the previous studies on the same topic
that were conducted in the other countries, we found similar patterns where the public generally
support the applications of drone for search and rescue purposes; where they were more
conservative toward photography or videography that impose a more serious concern of privacy

(Pytlikzillig et al., 2018; Eyerman et al., 2013; Klauser & Pedrozo, 2017).

4.1.4. What are the fears and concerns associated with drone applications in general?

The top 4 fears and concerns were misuse of drones by unauthorised personnel, inability
to identify whether drones are filming or not, drones being a threat to one’s physical safety, and
loss of privacy. These findings are also consistent with the previous studies conducted in the
other countries, where their top concerns of drone application include privacy, bodily harm, and
property damages (e.g., Clothier et al., 2015; Eyerman et al., 2013; Rosenfeld, 2019). These
findings are also consistent with the previous section about government users having the most
public support, compared to commercial and public users. These fears and concerns also
corroborate with the finding that the public has lower support for drones used for photography or

videography.
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4.1.5. What are the perceived potential benefits of drone use?

The Singaporean public appears to have a decent perception of the potential benefits
drones can bring about. More specifically, our findings identified that these perceived potential
benefits lie in the domains of benefiting consumers, the economy and improving workplace

safety, but to a lower extent for improving neighborhood safety.

4.1.6. Does public acceptance for drone applications vary across the contexts?

We found that acceptance levels towards drones did significantly differ depending on the
contexts of use — industrial areas had the highest acceptance level while residential areas had the
lowest acceptance level among the four contexts. To our best knowledge, this is the first study

that identified the effects of different urban contexts on public acceptance of drone use.

4.1.7. What are the potential factors that could account for the different levels of public
acceptance for drone applications across the four contexts?

We found that fears and concerns significantly predict acceptance levels of drones in
residential areas, but not significantly related to acceptance levels of drones operating in
industrial parks. This implies that people’s acceptance of drone use in industrial parks are not
affected by their concerns and fears. On the other hand, perceived potential benefits appear to be
less critical in predicting acceptance levels in residential areas but are an important predictor of
acceptance levels in the other three locations (i.e., industrial, business, and recreational).
Therefore, when it comes to the residential area, highlighting the potential benefits of using

drones may not be as effective to enhance the public sentiment on drone acceptance.
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Being the first of such studies in Asia, this study has broadened our understanding on
public perceptions of drone applications. While replicating past research using an Asian sample,
by itself, is a contribution, we felt that we have also contributed further to the extant literature in
three ways. First, we measured respondents’ actual knowledge rather than their perceived
knowledge on drones. Second, we examined four different contexts in our study to better
understand the nuances of public perceptions. Specifically, we have shown that public
perceptions did differ depending on the contexts of drone operation. Finally, we have provided
preliminary evidence that the factors affecting public acceptance of or support for drone
application might be different depending on the contexts of use. In this case, fears and concerns
appeared to be a more salient factor for drone use in residential areas while perceived potential
benefits could be a more critical consideration for non-residential areas such as industrial parks.
We hope that our findings have provided some useful considerations for further research

endeavours.

4.2. Practical Implications

Not surprisingly, the media industry appears to have a huge impact on public perceptions
and their understanding of drones. For example, in Australia and New Zealand, Clothier et al.
(2015) found that 82% of media portrayal of drones associate drones with ‘military strikes. In
another study, Reddy and DelLaurentis (2016) found that 93% of survey respondents from the
general public of the United States have heard of drones, and most of these people indicated that
they know of drones through movies and news media. Hence, it is critical that policy makers
might want to utilize various media platforms to educate the public on drone technologies and its

potential applications, focusing on both potential benefits to individuals, communities and
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society and on the privacy and safety issues. As highlighted by our study, it does appear that the
public did differentiate where and how drones were being used. Their level of acceptance varied
with the contexts of application. More critically, the factors that influence their perceptions were
also different. For residential areas, fears and concerns were the paramount factor while for other
non-residential areas, perceived potential benefits matter more. Hence, policy makers, when
taking the educational approach to drone application for the public, would need to nuance the
information provided to the public depending on the contexts of drone application.

It is worth mentioning that past work has found that after personally riding an
autonomous minibus in Germany, the 942 participants appeared to have higher acceptance
towards the autonomous vehicle (Bernhard et al., 2020). Furthermore, in this study, having a
pleasant first experience was also an important determinant of acceptance towards the
technology. Apart from promoting public acceptance through educational means such as
distributing semantic information, policy makers can also consider giving the public a pleasant
hands-on experience with drones to improve their acceptance level.

In summary, while we agree that provision of educational information on the benefits and
safety of drone use (MacSween-George, 2003), and a pleasant first-hand experience (Bernhard et
al., 2020) can increase public acceptance, we would recommend weighing the information

provided differently depending on the contexts of use.

4.3. Limitations and Future Directions
As with all research, we want to acknowledge the following limitations. Hopefully, future
research can also take these limitations into account when designing their studies. First, as this

was an online survey, despite our best effort, the sample is certainly not as representative as we
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wanted. For one, we will not be able to recruit participants who are non-internet users.
Furthermore, the pool of participants recruited by Qualtrics to participate in this survey might
differ systematically from others who are not in this subject pool. Pertaining to sample
characteristics, it should also be noted that our study includes residents of Singapore, a highly
urbanised city-state. The psychology behind the public acceptance towards drones likely will
differ for residents of rural areas — rural residents feel less positively about autonomous vehicles
(like cars or buses) than urban residents (Hilgarter & Granig, 2020).

Secondly, these findings may not be generalisable to other Asian countries because
Singapore is relatively more developed and urbanised compared to its neighbouring countries;
Singapore has a 100% urbanised population , while its neighbouring countries have lower
proportions of urbanised populations — Indonesia (55.3%), Malaysia, (76.0%), Philippines
(46.9%), Thailand (49.9%) (The World Bank, 2018). Further, Singapore has had made more
advances in technology and hence, Singaporeans may be more open or ready for the new
advances drone technology. These differences in the level of urbanisation and societal exposure
to technological advances might render our findings non-applicable to other Asian countries.

Thirdly, the knowledge tests that we used were based on existing definitions of what
comprises a drone. This test has not been validated to be a comprehensive test that reflects all
important aspects of drones. For instance, it does not test knowledge about the history of the
drones, nor did it test for knowledge about existing drone regulations (for items measuring these
aspects of drone knowledge, refer to Aydin, 2019; and Reddy & DeLaurentis, 2016). Future
research could work on developing a more comprehensive knowledge test for drones.

Fourthly, the list of drone uses and functions are not exhaustive as the advancement of

the technology will allow for endless possibilities of drone applications. Aydin (2019) has
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provided a list of 40 current and future drone functions, some of which are not included in this
study, such as drone racing, herding cattle, and monitoring nuclear plants for nuclear spills, as
these were not relevant for our sample. Perhaps, future research can explore these additional uses
of drones.

the fifth limitation of this investigation is that it did not capture whether physical factors
of drones could potentially affect public acceptance towards drones. For instance, Chang,
Chundury and Chetty (2017) allowed 20 participants in the United States to interact with a real
or model drone, and found that participants reported darker drone colours as more threatening.
Larger drones were perceived to have something hidden inside and raised concerns about safety
for pedestrians below the flying drone. The buzzing sound made from the drone while reported
to be “uninviting” and “scary”, were preferred to silent drones because of their detectability.
Having bumpers around the drone also improved the participant’s reported safety concerns.
Thus, future work could also further investigate whether and how various physical dimensions of
drones can affect public acceptance towards drones.

Finally, while our study attempted to capture some fears and concerns people might have
towards drones operating in urban spaces, it should be noted that since the technology has not
been widely introduced into society, the existing fears and concerns may be limited to the
researchers’ and participants’ imagination, but not based on real experiences. Some fears and
concerns may arise only when drones are already integrated into an urban society. Firstly,
research has found that small drones operating near roads do serve as a distraction to drivers
(Ryan, Fitzpatrick, Christofa & Knodler, 2020) — in a driving simulation, drivers shift their
attention to look continuously at the drone (and the operator) for 2 or more seconds, which is

sufficient to drastically increase the chances of a traffic accident (Dingus et al., 2006). Next,
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members of the public has indicated that they felt safer if there is a minimum separation distance
between drones (Chang, Chundury & Chetty, 2017). This means that another potential sources of
concern could be if drones appear to fly to close to each other. From a concept-of-operations
perspective, the required separation distance between drones also appear to be negatively related
to the number of flight-path conflicts between concurrently operating drones in the same airspace
(Tan et al., 2017). Hence, a larger separation distance required between drones will potential ail
public concerns and also reduce flight-path conflicts among the drones. Future work can consider
investigating how such potential problems, such as drones distracting drivers, and close

proximity of operating drones, can affect public acceptance towards drones.

5. Conclusion

Is the public ready for extensive drone application? Based on our research and others, we
believe the answer is a “tentative yes” although more work must be done to educate the public on
the potential benefits and at the same time, allay their fears and concerns especially for drone

applications in residential areas.
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Appendix A
Picture Knowledge Test
Which of the following do you think are drones?

Please tick drone or non-drone.

Item 1:

(Correct: Non-drone)

Item 2:

(Correct: Drone)

(Correct: Drone)
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Item 4:

(Correct: Non-drone)

(Correct: Non-drone)

Item 6:

(Correct: Drone)
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Appendix B

Word Knowledge Test

Which of the following do you think are possible characteristics of a drone?

(Please tick drone or non-drone accordingly)

O O O O O O O

Manned vehicle (Correct: not descriptive of drone)

Unmanned vehicle (Correct: descriptive of drone)

Can fly (Correct: descriptive of drone)

Cannot fly (Correct: not descriptive of drone)

Can be remotely controlled by human operator (Correct: descriptive of drone)
Can be as small as an insect (Correct: descriptive of drone)

Can be as large as a commercial aircraft (Correct: descriptive of drone)
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Appendix C
Definition of Drones

Drones are aircraft systems that operate without an on-board pilot. Drones are also known as
remotely piloted aviation systems (RPAS) or unmanned aircraft vehicles (UAV).

Drones are a component of an unmanned aircraft system (UAS); this system includes a drone, a
ground-based operator and a system of communications between the two. Drones can operate
with various degrees of autonomy. They can be remote controlled by a human operator, or they
can operate autonomously (i.e. without a pilot). Drones can be large enough to accommodate
cameras, sensors or other information gathering equipment.

The size of current generations of UAVs can range from as small as an insect to as large as
modern commercial passenger aircrafts.

The images below depict common drones today.

L1 lacknowledge that | understand what a drone is based on the above description and
images.

** Note: Participants cannot proceed unless they acknowledge
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Appendix D
List of drone uses, by each drone user.

Drones and Government Agencies

Q18. To what extent do you agree with the following statements?

6 point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat
agree, 5=agree, 6=strongly agree

| support drones being used by Government Agencies for

18a. Issuing speeding tickets

18b.  Issuing car park tickets

18c.  Security surveillance

18d. Search and Rescue

18e.  Fire Fighting

18f.  Photography/ Videography

18g. Combat/ Military

18h.  Wild life/ nature reserve management

18i.  Research

18j.  Disaster management (e.g. monitor flash flood)
18k.  Entertainment/ performances in airspace (e.g. National Day Parade)
18l.  Communication/ Broadcasting

18m. Infrastructural maintenance/ inspection
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Drones and Commercial & Industrial Organizations

Q19. To what extent do you agree with the following statements?

6 point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat
agree, 5=agree, 6=strongly agree

| support drones being used by Commercial & Industrial Organizations for

19a.  Security surveillance

19b.  Delivery and Pickup

19c.  Photography/ Videography

19d. Research

19e. Internet provision

19f.  Entertainment/ performances in airspace (e.g. ArtScience musuem drone
showcase)

19g. Monitor atmospheric conditions

19h.  Communication/ Broadcasting

19i.  Transport people

19j.  Agricultural monitoring

19k. Infrastructural maintenance/ inspection

Drones and the Public

Q20. To what extent do you agree with the following statements?

6 point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat
agree, 5=agree, 6=strongly agree

| support drones being used by the Public for

20a. Photography/ Videography
20b.  Entertainment/ performances in airspace (e.g. neighborhood parties)
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Appendix E

4 Images of drones shown to respondents to aid visualization
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Q28. How much do you agree with the following statements?

28a. Drone technology can be put to good use in residential areas
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

28b. | can accept the use of drones in residential areas
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

28c. It does not bother me if drones are used in residential areas
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree
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Drones and Recreational Parks

Q30. How much do you agree with the following statements?

30a. Drone technology can be put to good use in recreational parks (such as Gardens by the
Bay, East Coast Park, Marina Barrage)

6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree
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30b. I can accept the use of drones in recreational parks
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

30c. It does not bother me if drones are used in recreational parks
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

Drones and Central Business Districts




DRONE, PUBLIC ACCEPTANCE, URBAN ENVIRONMENT 53

Q32. How much do you agree with the following statements?

32a. Drone technology can be put to good use in business districts (such as Orchard road,
Marina Bay, Shenton way etc.)

6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

32b. | can accept the use of drones in business districts
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

32c. It does not bother me if drones are used in business districts
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

Drones and Industrial Parks
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Q34. How much do you agree with the following statements?

34a. Drone technology can be put to good use in industrial parks (such as Jurong Island or
Tuas)

6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

34b. | can accept the use of drones in industrial parks
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree

34c. It does not bother me if drones are used in industrial parks
6-point Likert scale: 1=strongly disagree, 2=disagree, 3=somewhat disagree, 4=somewhat agree,
5=agree, 6=strongly agree




