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A B S T R A C T

Emerging technologies in marketing can bring sustainability benefits but can also cause harms to the environ
ment, the economy, and society. To better realize global sustainability goals, this empirically grounded study 
contributes a framework of safeguards for technologies in marketing. Focusing on the increasingly prevalent 
technology of commercial aerial drones, the authors employed inductive research involving a fully qualitative 
survey of 240 commercial drone experts, marketing professionals, and the general public to explore the sus
tainability implications of commercial drones. The findings reveal that commercial drones are linked to a range 
of benefits and harms, and that three groups of safeguards – technical safeguards, policy safeguards, and in
clusive public safeguards – could create value by reducing the possible harms and bolstering the benefits of 
commercial drones in marketing.

1. Introduction

Marketing academics increasingly seek to create value not only for 
customers but also for society at large. As a result, sustainability is 
becoming a central focus in marketing, especially as it pertains to con
sumer behavior and company actions. Technology is known to play a 
key role in achieving sustainability outcomes, yet research on sustain
ability in marketing has largely overlooked the impact of technological 
developments (Lim, 2016). Researchers are therefore called upon to 
identify and understand the wider implications of new technologies 
(Hoffman et al., 2022), including negative ones (van Doorn et al., 2017; 
Grewal et al., 2020a; Hoyer et al., 2020) in order to create value for 
customers and society. Value, from a marketing perspective, is the 
perceived benefits versus the consequences (including costs and risks) 
associated with a product or service (Woodside et al., 2008). As Hoffman 
et al. (2022) recently asked: “How can we identify the public risks that 
new marketing technologies carry, and how should society manage 
those risks?” (p. 5). This is a key gap in marketing knowledge that we 
seek to fill.

One way forward is to identify safeguards (Foxman & Kilcoyne, 
1993) – or actions to prevent unwanted outcomes while promoting 
desirable ones. A safeguard approach can enhance benefits for 

customers and society, reduce negative consequences, and drive mar
keting value. In this paper, we take a sustainability-centric approach to 
identifying safeguards that address the implications of technology and 
enhance value. The study answers the question: What sustainability 
safeguards can help create value in marketing by strengthening benefits 
of technologies while reducing potential drawbacks for customers and 
society? This research therefore contributes to the intersection of tech
nology, sustainability, and marketing.

In answering this question, we focus on the under-theorized and 
under-researched technology of commercial drones. Drones, also 
referred to as unmanned aerial vehicles or service robots, are “system- 
based autonomous and adaptable interfaces that interact, communicate 
and deliver services” (Wirtz et al., 2018, p. 909). Marketing research on 
commercial drones is only just emerging while, at the same time, applied 
uses of commercial drones abound. Organizations are being encouraged 
to explore drone use (Raj et al., 2022) and many global organizations are 
already doing so: Walmart, Amazon, BBC, Alphabet, Meta, Uber, Intel 
and Disney all use drones (CB Insights, 2019) and the United Nations’ 
World Food Programme (2024) uses drones to deliver humanitarian aid 
and to support disaster responses. The global commercial drone market 
was valued at over $6 billion in 2021, with estimates that it will grow to 
nearly $50 billion by 2029 (Fortune Business Insights, 2022).

* Corresponding author at: Nyenrode Business Universiteit, Straatweg 25, 3621BG Breukelen, the Netherlands.
E-mail addresses: s.beninger@nyenrode.nl (S. Beninger), karen.robson@uwindsor.ca (K. Robson). 

Contents lists available at ScienceDirect

Journal of Business Research

journal homepage: www.elsevier.com/locate/jbusres

https://doi.org/10.1016/j.jbusres.2025.115251
Received 22 January 2024; Received in revised form 10 February 2025; Accepted 11 February 2025  

Journal of Business Research 191 (2025) 115251 

Available online 22 February 2025 
0148-2963/© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC license ( http://creativecommons.org/licenses/by- 
nc/4.0/ ). 

https://orcid.org/0000-0001-7933-3411
https://orcid.org/0000-0001-7933-3411
mailto:s.beninger@nyenrode.nl
mailto:karen.robson@uwindsor.ca
www.sciencedirect.com/science/journal/01482963
https://www.elsevier.com/locate/jbusres
https://doi.org/10.1016/j.jbusres.2025.115251
https://doi.org/10.1016/j.jbusres.2025.115251
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jbusres.2025.115251&domain=pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Given their versatile abilities, drones have tremendous potential to 
contribute to sustainable transportation and infrastructure, including 
the United Nation’s Sustainable Development Goals (SDGs) (United 
Nations, 2024). The SDGs aim to foster a more sustainable future and 
specifically identify the need to create sustainable infrastructure by 
employing environmentally-sound technologies and realizing sustain
able transportation (United Nations, 2024) – such as through the use of 
drones. Sustainable transport would provide for the safe and efficient 
movement of people and goods while also contributing to other goals, 
such as combatting climate change and reducing inequality, and thereby 
creating more value. Yet, current progress is insufficient, as accessibility, 
road safety, and carbon emissions remain major issues (United Nations, 
2021).

Although business research lags behind practical uses of drones, the 
early research on drones identifies their potential importance with 
respect to sustainability, with calls to explore the sustainability of drones 
(Rejeb et al., 2023). Marketing scholarship also needs to explore and 
“explain why and how marketing contributes to bad societal outcomes” 
(Chandy et al. 2021, p. 4), towards enabling marketing actions that 
create value not only for customers, but also society. Beninger and 
Robson (2020) suggest drones can have far reaching implications for the 
triple bottom line of social, environmental, and economic factors, and 
note that drones in marketing bring a complex array of benefits and 
harms to society. Understanding the ways in which drones – and other 
technologies in marketing – contribute to, or detract from, value is 
needed.

To enrich marketing theory related to sustainability-centric impli
cations of technology and to answer calls to explore the phenomena of 
commercial drones, we engaged in research employing fully qualitative 
surveys involving three groups: marketing professionals, experts from 
commercial drone companies, and the general public. Our inductive 
analysis of the qualitative data revealed emergent theory, specifically a 
theoretical framework of safeguards to mitigate potential harms while 
realizing benefits of drones, or other technologies, in marketing. The 
paper makes two contributions. First, it provides much needed and 
timely insights into the sustainability implications – both the harms and 
the benefits – of commercial drones. Second, this study builds on a 
seminal work in marketing focused on technology safeguards for privacy 
(Foxman & Kilcoyne, 1993) by providing an expanded and enriched 
novel theoretical framework of three sustainability safeguards related to 
modern technology in marketing.

2. Sustainability and safeguards of technology in marketing

A sustainable marketing strategy presupposes the use of technology 
to create value in marketing activities and sustain a competitive 
advantage while also contributing to sustainability in the world (Tollin 
& Christensen, 2019). Lim (2016) suggests technology should be 
included when considering the social, economic, and environmental 
dimensions of sustainability in marketing, and that wise use of tech
nology is needed. Importantly, technology is a double-edged sword – for 
example, it can provide sustainable infrastructure, but it can also harm 
the natural environment – prompting the need to conduct research on 
these tradeoffs and the overall impact of technology on sustainability 
(Al-Emran & Griffy-Brown, 2023). As others have noted, marketing 
scholarship benefits from insights into how technologies impact cus
tomers and the world beyond (Plangger et al., 2022).

Research at the nexus of marketing and sustainability has focused on 
companies and customers, with suggestions that companies can imple
ment technologies to become more sustainable (Kemper & Ballantine, 
2019). As Ramirez (2013) notes, many firms are adopting a ‘sustain
ability orientation’ in which diverse perspectives are integrated as part 
of the firm’s quest to conduct their business in a sustainable way. Indeed, 
organizations are increasingly focusing on sustainability as it is seen as a 
way to not only attract consumers, but also to extract innovation ben
efits (see Gil-Saura et al., 2023). Sustainability-oriented innovation 

(SOI) has recently been connected to marketing thought (Gil Saura et al., 
2024; Ahmad et al., 2024); SOI “involves making intentional changes to 
an organization’s philosophy and values, as well as to its products, 
processes or practices, to serve the specific purpose of creating and 
realizing social and environmental value in addition to economic 
returns” (Adams et al., 2016, p. 181).

In their systematic review of literature on SOI, Adams et al. (2016)
identified three dimensions of SOIs – technical/people, stand-alone/ 
integrated, and an insular/systemic dimension. To create sustainable 
businesses, there should be a movement towards taking a people, inte
grated, and systemic perspective. Regarding technical versus people, the 
dominant focus in literature is the technical aspect, in which innovation 
is focused on products and how they are used, with only recent works 
taking a people-oriented perspective (Adams et al., 2016). The stand- 
alone versus integrated dimension reflects whether SOI is a separate 
activity or is imbedded as a strategic firm behaviour, the latter being an 
increasing focus. The insular versus systemic dimension reflects whether 
innovations are focused internally on firms themselves, or on the wider 
socio-economic system. As Gil-Saura et al. (2023) articulate, there is a 
need for SOI research in marketing – which is in its infancy – to take such 
a systemic approach, rather than a more insular one. Recently, Little 
et al. (2023) proposed that SOI be defined as “the process of developing 
and diffusing (i.e., implanting) new or improved social or technological 
knowledge that transforms current systems of production and con
sumption, supporting the long-term well-being of all stakeholders and 
ecosystems” (p. 7). SOI can shift the focus from how firms and con
sumers use technology towards how technology can create value for the 
planet and people into the future, thus extending beyond existing firm- 
and technology-centric views (Little et al., 2023). Little et al. (2023)
demonstrated this approach by uncovering social, economic, and envi
ronmental aspects in food production, with future research needed in 
SOI.

While there is an urgent need to understand the sustainability im
plications of technologies, research in marketing must also “provide 
more clarity with regard to when the outcomes might be augmented or 
mitigated, in ways both beneficial and potentially detrimental” (Grewal 
et al., 2020b, p. 7). Al-Emran and Griffy-Brown (2023) made similar 
conclusions from their bibliometric analysis of 1134 articles at the nexus 
of technology acceptance/adoption and sustainability by concluding 
that research is needed on the impact of technology on sustainability 
towards bolstering positive – and minimizing negative – impacts. In 
other words, marketing has a knowledge gap regarding implementing 
technologies in a sustainable way.

If we are to understand how SOI can be used to transform con
sumption and how marketing can use technology to create social, eco
nomic, and environmental value, we must identify comprehensive 
safeguards that can be used to maximize the benefits of technologies 
while minimizing their harms. Such guidance would offer both practical 
suggestions as well as conceptual insights with which to further explore 
the intersection of technology and sustainability in marketing and could 
be used to support the systemic integration of SOI into business activ
ities. Despite its importance, we lack comprehensive sustainability 
safeguards for technology use in marketing to help bolster value by 
mitigating consequences. Past scholarship has provided insights into 
some concerns that may need safeguarding against, often focused on 
economic considerations in the company-customer dyad and, less 
frequently, on the social concern of customer privacy. Grewal et al. 
(2020b) conceptualized a technology-marketing framework that high
lights two company benefits (big data access and improved customer 
experience) and two concerns (privacy and information security), yet 
lacked attention to potential safeguards. Regarding the former, seminal 
work has provided insights on how companies can adopt a technology 
strategy towards achieving economic goals (e.g., Capon & Glazer, 1987; 
John et al., 1999) but lacks attention on wider sustainability goals. 
Regarding the latter, a large body of work has focused on the implica
tions of technology for consumers (e.g., Osburg, 2022; Mele & Russo- 
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Spena, 2022).
In a rare focus on safeguards, Foxman and Kilcoyne (1993) theorized 

safeguards specifically related to consumer privacy when using infor
mation technology in marketing. The safeguards described government- 
mandated safeguards (U.S.A. federal and state legal protections), 
marketer-originated safeguards (specific industry guidelines and com
pany policies), consumer strategies (specific behaviors consumers could 
take to avoid privacy infringements), and also briefly noted that tech
nologies (caller identification and blocking) could be used to protect 
privacy. To build on this, safeguards beyond those related to privacy 
should be identified and developed; such an endeavor must encompass a 
broader sustainability perspective regarding modern technology in 
marketing. We suggest that approaching technology use and safeguards 
in marketing with a sustainability-centric perspective is needed and 
timely, and that commercial aerial drones are extremely well suited to 
provide the basis for developing such a framework.

Drones are uniquely poised to assist in conceptualizing safeguards 
related to technology in marketing for two main reasons. First, literature 
reveals that drones are extremely versatile in their use (Hwang et al., 
2019). Across a wide range of industries, they are used in internal op
erations (e.g., in warehouses and stores to carry products and monitor 
inventory), in business-to-business services (e.g., surveying, media 
production, and security) and in business-to-consumer services (e.g., 
product delivery, window washing, and photography). One outcome of 
their versatility is that they impact a large number of stakeholders, 
including customers and society at large, and have wide-ranging sus
tainability impacts (Beninger & Robson, 2021). Another outcome of 
their versatility is that drones increasingly influence experiences outside 
of organizational contexts because they cross into personal and private 
spheres (van Doorn et al., 2017) and leave typical consumption settings 
(e.g., stores). This is evident in how drones can fly over forests, public 
parks, private homes, and buildings. Such varied uses and use contexts 
can provide a range of benefits but could also pose potential harms to 
social (e.g., private homes) and environmental (e.g. forests) sustain
ability, which could impact value for customers and society at large. 
Overall, the versatility of drones makes them well suited to informing 
our understanding of a broad set of sustainability implications and 
related comprehensive safeguards.

Second, drones have overlapping capabilities (and therefore impli
cations) with other technologies, such as artificial intelligence (AI) 
(Buchelt et al., 2024) and unmanned ground vehicles (Asadi et al., 
2020), among others. Issues faced by drones – such as privacy concerns, 
regulatory issues, and environmental impact – could be related to the 
other integrated technologies. By examining drones, we could take a 
step towards identifying common challenges that may hold for other 
technologies, leading to potentially transferrable safeguards for a wide 
range of technologies used to create value in marketing.

Ultimately, we suggest that research on aerial drones can reveal 
implications for the environment, people, and organizations, including 
those related to benefits and harms (Beninger & Robson, 2020; Sham 
et al., 2023; Khan et al., 2019) and support the identification of sus
tainability safeguards. By unpacking these sustainability implications, 
we can provide insights to support SOI and contribute to realizing the 
United Nation’s SDGs to create value.

3. Methodology

Diverse research methodologies are called for when exploring new 
technologies in marketing (Hoffman et al., 2022). We adopted an 
inductive approach; a key benefit of this approach is the ability to gain 
rich and detailed data from multiple perspectives without being con
strained by preconceived theory, which is appropriate when exploring 
an understudied phenomenon. To do so, we conducted a fully qualitative 
survey. Fully qualitative surveys, and the open-ended questions they are 
populated with, are increasingly employed in the social sciences (Braun 
et al., 2021). Such surveys allow the gathering of complex and rich 

accounts from geographically dispersed populations (Braun et al., 
2021), which is appropriate for areas lacking previous empirical work 
(Braun et al., 2017), such as sustainability implications of technology, 
including drones, in marketing. The open-ended survey questions that 
are part of fully qualitative surveys avoid presupposing knowledge, as 
participants respond by typing instead of selecting pre-determined op
tions (Braun et al., 2021). Academic researchers are rediscovering the 
value of open-ended questions, as they can provide crucial information 
that would not emerge from closed-ended questions (Neuert et al., 
2020).

Traditionally, efforts to understand the implications of emerging 
technologies in marketing have focused primarily on the economic view 
and, relatedly, on the consumer-company dyad – an understandable lens 
given that that customers and companies are crucial actors in marketing. 
This trend is thus far true for drones, as emerging research in marketing 
has largely explored implications for consumers (e.g., Choe et al., 2021; 
Khan et al., 2019). Yet, research at the nexus of technology and mar
keting should draw on knowledge from different groups (Grewal et al., 
2020b) beyond the customer-company dyad (Yadav & Pavlou, 2020). 
Our research question sought to uncover wide implications of drone use; 
thus, a wide perspective was needed in order to understand broader 
societal implications. Our study focused on three groups: marketing 
professionals, commercial drone experts, and the general public.

Marketing professionals were included within our sample as we 
expect them to have deep knowledge of consumer- and public-facing 
activities, as well as of business-to-business contexts. Their perspective 
is important, as current commercial drone applications focus both on 
both B2B and B2C contexts. The decision to include marketing pro
fessionals also aligns with the recommendation by Berthon et al. (2019)
to include marketers in research on technology that is used in marketing 
activities. Drone experts were included within our sample as we expect 
them to have expertise into the technological possibilities and limita
tions. The general public was also included in our sample. The input of 
members of the general public offers a perspective that may be over
looked or interpreted differently than by experts and is valuable is 
supplementing expert perspectives regarding the societal impact of 
emerging technologies (Dijkstra & Schuijff, 2016). Like other scholars, 
we argue that marketing exchanges should be assessed as a system of 
different groups, and that such an approach is strategic in achieving a 
sustainable competitive advantage (e.g., Kull, Mena, & Korschun, 2016) 
and sustainability. Furthermore, the general public can provide insights 
into drones’ broader impact: drones can and do cross from service 
contexts into private realms. We thus sought to capture a comprehensive 
range of viewpoints that include both expert opinions and general public 
sentiments. Policymakers in this area were not contacted for this study, 
owing to challenges with identifying and accessing such policymakers.

To capture insights into this missing perspective, and as is standard 
in qualitative research, information was sought out through secondary 
data in addition to our primary data. Drawing on multiple data sources is 
a practice used to strengthen research findings by providing collabo
rating evidence (Jack & Raturi, 2006). To this end, both authors read 
widely on various drones. Our primary data was thus complemented by 
secondary data, including news articles, company reports, and policy 
documents (identifiable through in-text citations in our Findings).

For our primary data collection, the fully qualitative survey was 
hosted on the online survey platform Qualtrics. The surveys were 
anonymous, did not collect any personally identifying information, and 
were conducted under consent protocols. Our data set included 240 
participants: 102 marketers, 36 drone experts, and 102 members of the 
general public. Fully qualitative surveys involving over 100 participants 
are the upper end of sample size for this approach (Braun et al. 2020). 
Most surveys were completed in English, aside from three surveys from 
marketing participants who responded in Spanish (transcripts M6 and 
M20) and Polish (transcripts M40), which were translated into English. 
We piloted the survey with four people before a final version was 
distributed. The surveys took an average of 14 min for the general public 
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participants to complete, 12 min for the marketing expert participants, 
and 10 min for the drone experts.

The surveys included open-ended questions on the uses, implica
tions, and potential solutions regarding commercial drones (see 
Table 1), as well as general demographic questions (Table 2). As can be 
seen in Tables 1 and 2, the questions were largely the same between all 
three participant groups. The reason for using uniform questions was to 
maintain consistency in data collection to provide all participants equal 
opportunity to express their viewpoints. As was the focus of our study, 
these questions were aimed at understanding the wider implications of 
drones, including their benefits and harms, and how they can be 
addressed. Participants responded to the questions about obstacles and 
if they had additional comments with additional benefits, harms, and 
possible solutions, which were coded appropriately. Analysis of all 
questions provided deep insights that led to the identification of three 
safeguards to handle the range of social, environmental, and economic 
benefits and harms. Additional screening questions were added to the 
marketing experts and general public to ask if they knew what drones 
were and if they knew drones were used commercially, as well as asking 
them to describe drones. While twelve general public participants and 
seven marketing participants stated originally that they were not aware 
that drones were used in a commercial manner, all these participants 
then detailed ways in which they knew drones are being used 
commercially.

The four demographic questions (age, gender, industry of work, and 
country of residency) offered fixed options for the participants to select, 
as well as an option to ‘prefer not to say’, and “other (please specify 
here)” option for industry. Participants came from diverse industries and 
from five global regions: Africa, Australasia and Asia, Europe, North 
America, and South America. The sample reflects our goal to include a 
diversity of perspectives and reflects the approximate global market 

share of commercial drones, which is 29 % in North America, 24 % in 
Europe, 41 % in Asia, and a combined 6 % in South America, Australia, 
and Africa (as derived from McNabb, 2020).

Regarding sampling, for the general public participants and mar
keting expert participants, we used Prolific, a platform that offers an 
online research subject pool and integrates with Qualtrics. This platform 
offers a more internationally diverse subject pool than other similar 
platforms (Peer et al., 2017). As we sought to take a global perspective 
on the use of drones, the use of this platform was appropriate. For the 
general public participations, we used a standard sample that was 
distributed to available participants. For the marketing participants, we 
utilized a demographic screener to target individuals with professional 
decision-making responsibilities in marketing, sales, or advertising. The 
marketers also asked an additional screening question to confirm that 
their professional responsibilities involved marketing.

For the drone experts, the first author and a research assistant 
identified and contacted 377 commercial drone companies across 45 
countries through Google searches on respective national Google web
sites, using terms such as “drones”, “unmanned aerial vehicle”, and 
“UAVs”. The websites of the organizations were checked to ensure that 
the companies focused at least partially on commercial drones (rather 
than only on private or military drones) and if they offered English 
language information. In this process, 31 national and regional associ
ations related to commercial drones were also identified. 377 companies 
and 31 associations were emailed, or contacted via their website contact 
boxes if no emails were posted, asking them to partake in the study. 
Reminder emails were sent. Further, three LinkedIn groups focused on 
commercial drone use were identified and invitations posted in these 
groups. In total, 36 complete surveys of drone experts were gathered. 
The response rate is perhaps not surprising: the commercial drone in
dustry is known to be highly competitive, with actors often unwilling to 
share information (de Miguel Molina & Segarra Oña, 2018). Nonethe
less, employing an anonymous survey likely provided more access than 
would be gathered otherwise from this relatively secretive group, as it 
allowed participation without revealing company-specific data.

As the data was collected, inductive coding was undertaken 
following a grounded approach. We treated the data as a cohesive 
dataset, analyzing across the dataset (Braun et al., 2020). The lead 
author engaged in line-by-line manual coding of the data supported by 
the qualitative data analysis software Atlas.ti. This coding process fol
lowed an iterative process of constant comparison moving between data 
and theory (Corbin & Strauss, 2008). For example, harms identified by 
the participants were compared to an existing social harm framework 
comprised of four categories of social harm (physical harm, financial 
and economic harm, cultural safety harm, and emotional and psycho
logical harm) (Hillyard & Tombs, 2004), noting instances that fell 
outside those categories. The emerging codes were organized into 

Table 1 
Open-Ended survey questions.

Open-ended Questions Marketers General 
Public

Drone 
Experts

Do you, or have you ever, worked in or 
with a company or industry that is 
involved in the commercial use of 
drones?

​ ​ X

Do your decision-making responsibilities 
at work include marketing, sales, and 
advertising?

X ​ ​

Do you know what drones (also known as 
unmanned aerial vehicles) are? (Yes/No 
answer); Please describe what drones 
(also known as unmanned aerial 
vehicles) are in a few sentences.

X X ​

Are you aware that drones are being used 
in a commercial manner by companies to 
provide products or services? (Yes/No 
answer); In your experience, how are 
drones currently being used 
commercially? Please provide as much 
detail as possible.

X X X

What are some benefits of using drones 
commercially and who do you think 
benefits?

X X X

What are some harms that the commercial 
use of drones can cause and to whom?

X X X

What can companies do to prevent such 
harms as you noted above?

X X X

In your opinion, what are the biggest 
obstacles to the commercial use of 
drones?

X X X

Is there anything else you would like to 
share with us about the commercial use 
of drones?

X X X

Note: X denotes that these questions appeared in the survey to that particular 
group.

Table 2 
Age, gender, and region of participants.

Marketers General Public Drone Experts

(102 
participants)

(102 
participants)

(36 participants)

What is your age? 18–29 (45 %) 18–29 (59 %) 18–29 (12 %)
30–45 (38 %) 30–45 (25 %) 30–45 (42 %)
Over 46 (17 %) Over 46 (16 %) Over 46 (46 %)

How would you 
describe your 
gender?

50 % female 57 % female 22 % female

In which country do 
you currently 
reside?

Africa (12 %) Africa (26 %) Africa (14 %)
Austral(Asia) 
(21 %)

Austral(Asia) 
(25 %)

Austral(Asia) 
(19 %)

Europe (31 %) Europe (22 %) Europe (42 %)
North America 
(23 %)

North America 
(25 %)

North America 
(25 %)

South America 
(13 %)

South America 
(2 %)

South America 
(0 %)
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themes, and, finally, into higher order categories, and were refined. For 
example, solutions suggested to mitigate harms were descriptively 
coded, such as ‘better technology & design’, and ‘maintenance & checks 
by organizations’, and these preliminary codes gave rise to interpreta
tive codes (e.g., ‘technical safeguards’), which eventually gave rise to 
the safeguards framework. After engaging in the inductive coding which 
led to our theoretical model, a research assistant re-coded the entire 
dataset, line by line, using our theoretical categories. This process pro
vided quantitative information as to the frequency with which each 
participant group mentioned specific themes.

4. Findings

The findings revealed insights into the implications of commercial 
drones and three safeguards to handle the implications. To understand 
the nature of the safeguards, the implications – specifically benefits and 
harms – are first presented in the findings. These findings emerged in the 
three central categories of sustainability – social (Table 3), economic 
(Table 4), and environmental (Table 5). In each table, we also identify 
the proportion of each participant group that brought up a specific 
theme to showcase the variance in perspectives on drones across these 
groups. The findings then turn towards the three safeguards (technical 
safeguards, policy safeguards, and inclusive public safeguards). In the 
following findings, verbatim participant quotes are used throughout to 
give voice to the participants. The letters ‘E’, ‘P’, and “M’ are used to 
denote drone experts, the general public, and marketers, respectively, 
with numbers specifying the unique response.

Table 3 
Social impacts of commercial drones.

Theme Illustrative Quotes

Social Benefits
Accessibility “…access locations…” (E9)
Experts: 17 % “Also, drones can be used to access more areas and, because they 

are aerial vehicles, be accessible to more customers.” (M50)
Marketers: 19 

%
“…to go places humans can not [sic] go…” (P97)

Public: 27 %
Safety “Being able to do things remotely, vs having to travel through 

difficult terrain, have to use expensive equipment and put human 
lives in danger, is cheaper and safer.” (E2)

Experts: 44 % “Benefits include human safety for dangerous jobs like mining.” 
(M75)

Marketers: 10 
%

“For companies using it for delivery, it’s a precise and safer way to 
deliver product…” (P4)

Public: 7 %
Social Harms
Physical 

Danger
“…a drone can cause an accident equivalent to the harm caused 
by a civil aircraft, adding the fact that here there is no pilot that 
can execute safety maneuvers and take decisions.” (E33)

Experts: 31 % “Drones may fall out of the sky and hurt people on the ground” 
(M54)

Marketers: 29 
%

“There is a huge safety concern with drones. Any malfunction can 
hurt or kill people on the ground as they can fall on them.” (P80)

Public: 38 %
Privacy 

Concerns
“privacy which is very relevant for urban drone operations, in 
densely populated areas” (E34)

Experts: 25 % “… privacy concerns for people being recorded without their 
agreement or knowledge” (M22)

Marketers: 35 
%

‘lack of privacy as drones could have cameras and get 
everywhere” (P56)

Public: 39 %
Nuisance “noise pollution…” (E14)
Experts: 8 % “…the noise that drone propellers can cause” (M38)
Marketers: 8 % “Drones also tend to be noisy, so they may create some noise 

pollution.” (C73)
Public: 10 %

Table 4 
Economic impacts of commercial drones.

Theme Illustrative Quotes

Economic Benefits
Cost 

Effectiveness
“Lower cost. There is a 97 % reduction in cost compared to 
traditional spraying methods.” (E6)

Experts: 61 % “Benefits of using drones – cut costs on fuel and labour. Unless 
the savings are passed onto the end customer, it will be the 
company who benefits, not the worker.” (M72)

Marketers: 41 % “[companies] don’t need to pay a human’s wages, worry about 
them taking time off…” (P71)

Public: 41 %
Productivity “Reduced cost, save time, faster response time” (E26)
Experts: 69 % “Faster work process.” (M19)
Marketers: 39 % “I think, drones like any kind of new technology just making 

things faster and easier in general, which benefits all humanity 
to some exten[t].” (P11)

Public: 30 %
Differentiation “…more comprehensive data…” (E4)
Experts: 14 % “They are something uncommon to see so people are usually 

very amused by them. The usage of drones may attract potential 
customers to the brand that uses them…” (M39)

Marketers: 31 % “It’s very convenient and gives pretty good footage. Those who 
benefit from it can be both producers and users.” (P54)

Public: 35 %
Economic Harms
Livelihood 

Threats
“…loss of employment…” (E21)

Experts: 11 % “the more drones we have, the more people will get replaced 
thus leading into a different kind of crisis” (M15)

Marketers: 14 % “Harm to employees who can be replaced and will lose jobs” 
(P56)

Public: 19 %
Property Threats “Abuse of use can cause damage and failure to infrastructure 

equipment.” (E3)
Experts: 25 % “They can damage property, wildlife and even people if not used 

correctly.” (M11)
Marketers: 20 % “…high potential collision of drones into people, animals, cars, 

and buildings.” (P4)
Public: 20 %

Table 5 
Environmental impacts of commercial drones.

Theme Illustrative Quotes

Environmental Benefits
Reduced Resource 

Use
“Massive reduction in the Use of Chemicals (30 to 50 % 
reduction) as well as Water (up to 90 % reduction) can only 
show good results.” (E28)

Experts: 3 % “fuel efficient due to this just-the-right-size scalability” 
(M68)

Marketers: 2 % “More environmentally friendly than say using a car to 
deliver packages.” (P101)

Public: 2 %
Reduced Carbon 

Emissions
“Also – 8 times more CO2 efficient” (E7)

Experts: 8 % “The main benefit of commercial use of drones is less carbon 
footprint – flying a more compact vehicle rather than a full- 
size aircraft has less emissions” (M74)

Marketers: 8 % “don’t have a big carbon footprint” (P26)
Public: 11 %
Environmental Harms
Wildlife Stress “Harm… for birds during birds nesting time” (E17)
Experts: 8 % “…damage to local flora and fauna and humans… local 

habitat and inhabitants” (M19)
Marketers: 14 % “Birds (scares them and can cause injury).” (P60)
Public: 25 %
Nature Destruction “they must always be handled with care (possible short 

circuits and consequent fires)” (M10)
Experts: 3 % “They could also get stuck in trees” (P78)
Marketers: 9 %
Public: 3 %
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4.1. Social implications of commercial drones

4.1.1. Social benefits: accessibility and safety
Accessibility refers to the ways in which technology provides com

munities with access to resources that they would otherwise not have. 
Accessibility was noted by 27 % of the general public participants and 
only 17 % and 19 % of the experts and marketers, respectively. Drones 
allow delivery “to inaccessible areas” (P15) and can therefore improve 
access to critical products and services, “especially in hard-to-reach 
areas, the benefits include providing services to the most rural areas, 
like delivering medication to rural areas fast” (P47), which the organi
zation Zipline currently does for tens of millions of Africans. Beyond 
deliveries, drones can also produce electricity when outfitted with wind- 
powered turbines, generators, and tethers (Zillman, 2016) and can 
provide internet and mobile phone access. Companies including Al
phabet, Airbus, and Meta have indicated their interest in this drone- 
provided connectivity, underscoring the benefits of accessibility.

Safety refers to the ways in which technology reduces or removes 
danger. Drones allow admission to dangerous locations in a way that 
does not risk human lives. In this way, drones improve the “safety of 
people who otherwise would have to perform the work physically” 
(M76). This theme is supported by secondary data; a study suggested 
that deliveries by drones in Finland could avoid up to 38 road accidents 
per year (Gaia Consulting Oy, 2021). Interestingly, participant com
ments on the theme of safety differed substantially in their frequency 
between the groups, with 44 % of drone expert participants mentioning 
this and only 10 % and 7 % of marketing professionals and general 
public participants, respectively, mentioning this theme.

4.1.2. Social harms: Privacy concerns, physical danger, and nuisance
The largest concern related to drones was related to privacy. This 

concern was the most frequently noted concern by both marketing 
professionals (29 % of whom noted this concern) and members of the 
general public (39 % of whom noted this concern). Commercial drones 
can “collect data and images without drawing attention” (M58) and “can 
be hard to detect and track with the naked eye” (M43), or even with 
radar or radiofrequency. For example, a United States company called 
AdNear trialed the use of drones to collect data from unwitting in
dividuals using public Wi-Fi to push targeted advertisements (Bi, 2015). 
Drones can also be perceived as being “used for surveillance and spying 
on individuals” (M36), related to the “fear of being monitored by au
thorities” (P30). Further complicating the matter is that people are not 
always aware that their data is being collected, which could occur 
“without their agreement or knowledge” (M22). Recent academic sug
gestions that companies could share the view of the ‘real-time delivery 
journey’ from a delivery drone’s camera with the waiting customers 
(Choe et al., 2021), prompting further questions about privacy regarding 
drones. Drones can therefore arguably harm “the general public, since 
drones [can] collect personal data” (M41).

Another major concern with commercial drones was that of physical 
danger, including the range of possible injuries that technologies pose to 
humans. This concern was raised by 38 % of the general public partic
ipants, 31 % of drone experts, and 29 % of the marketing professionals. 
All three groups were concerned with “malfunctioning” (M2) or 
“defective” (P94) drones. Reasons given for such drone failure included 
maintenance lapses or battery concerns. Even if not causing physical 
injury, drones may cause “anxiety” (M68) and “fear” (M18). These fears 
are not unfounded. Medical practitioners are concerned about the rising 
number of drone-related injuries (Chung et al., 2017), such as marketing 
drones crashing into a bystander at a sports event (BBC, 2014) and into a 
patron inside a restaurant (Allen, 2014), among others. The most 
probable type of human injury from a drone is a laceration, while the 
most likely cause of death is blunt force trauma, such as from spinning 
blades (Arterburn et al., 2017). Drones can also impact other airspace 
users, prompting concerns about both “safety on the ground and in the 
air” (E23). Drones could “run into each other mid air” (M15), including 

crashing into the “rising number of uncontrolled [private] hobby drones 
flying without the appropriate permissions or safety means” (E33). This 
concern is significant, as “a drone can cause an accident equivalent to 
the harm caused by a civil aircraft…there is no pilot [in a drone] that can 
execute safety maneuvers and take decision[s]” (E33). Drones have 
indeed interfered with airplanes and caused delayed flights, partially 
because drones can be hard to identify in general – but especially from 
airplane cockpits (Kiernan, 2019).

A variety of factors exacerbate the potential for physical harm from 
drones. Operators, wildlife, electrical lines, inclement weather, and even 
kites can cause drones to fly erratically or crash. Even when relying on 
pre-set programming or AI, drones do not necessarily arrive safely due to 
nefarious actors. Commercial drones are “a good and easy target for 
hijacking” (M36) with “vulnerability to digital hacks” (P5). Such con
cerns are warranted: A graduate researcher in the Netherlands was able 
to hack into and take control of a government-grade drone, one used by 
police and firefighters, through weaknesses in the drone’s radio 
connection (Greenberg, 2016), while drones involved in a public light 
show in China in 2021 crashed, with unverified reports that a rival 
company had used transmitters to overwhelm the commercial drones’ 
navigation (Tangermann, 2021). Drone theft could perhaps become the 
shoplifting of the future, while dropped or otherwise lost products could 
also increase costs.

Nuisance concerns encompass the ways in which the technology is 
simply annoying. In addition to drones being “a bit of an eye sore” (P76), 
a major concern was that of “noise pollution” (E14), specifically the “[a] 
nnoying loud buzzing sounds from the helicopter style drones” (P91). 
Drones, especially larger commercial drones with more propellers, are as 
loud as a gas-powered leaf blower or lawn mower, where even “a single 
drone can make an area 8 to 12 times louder than it is now” (Paine 2019, 
n.p.). People also reportedly prefer the noise from drones less compared 
to those from road vehicles and airplanes, which could lead to annoy
ance (Torija et al., 2020). These nuisance concerns were raised by 8–10 
% of each participant group. In sum, while drones can provide accessi
bility and increase safety in some contexts, commercial drones can be a 
nuisance, pose privacy concerns, and cause bodily harm.

4.2. Economic implications of commercial drones

4.2.1. Economic benefits: Cost effectiveness, productivity, and 
differentiation

All three groups of participants frequently noted that drones can save 
money and be more productive. Cost effectiveness refers to the ways in 
which technology can lower operating costs. In short, “drones save 
money” (M4) through their use, but also can help drive down costs, as 
drones have a “long productive lifespan, low maintenance cost, and its 
parts are easy to replace” (E6). Productivity refers to the ways that 
technology can streamline or improve processes, including being more 
efficient and “always operational” (M36) because they “do not sleep or 
take breaks” (P27). Drones are also faster. They can, for example, offer 
“fast acquisition of information from the field” (E4) or save “time needed 
for traditional and manual inspections” (E8). In addition to being faster, 
some noted that drones improve service quality. For example, an expert 
revealed that drones, equipped offer “possibility to get other/better data 
than we could get from a human” (E9). In short, they can offer increased 
productivity. Drone experts were the group who most frequently pointed 
out the productivity benefits of drones (69 %) compared to only 35 % 
and 30 % of marketers and members of the general public, respectfully.

Differentiation benefits refer to the ways in which technology allows 
organizations to strategically stand out from competitors by creating 
more value than competitors. Marketing participants in particular 
stressed how drones bring “benefits [to] the brands” (M26) to, for 
example, “lead or complement… marketing campaigns” (M17), 
including to “promote a brand” (M11), create “original” advertising 
(M7), and provide “publicity” (M9). Wider strategic benefits mentioned 
also included “a new perspective, better decision-making opportunities 
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with better data”. Another way that drones provide a means of differ
entiation is through improved convenience. For example, when used to 
show images of tourist destinations or real estate, drones allow buyers to 
gain insights “from the comfort of their home” (P6). Differentiation 
benefits were more frequently noted by marketing professionals (31 %) 
than by members of the general public (25 %) or drone experts (14 %).

4.2.2. Economic harm: Livelihood threats and property threats
Livelihood threats refer to the ways that technology may reduce 

options for community members to secure the necessities of life. Many 
drone experts caution that drones pose a threat due to “loss of jobs” 
(E30), which is prevalent in certain areas, such as delivering needed 
supplies (Leone et al., 2021), or surveying. Many participants feared 
drones would “encroach on the jobs that we need” (P85), leading to 
“increasing unemployment” (M16). In short, drones are “hard on those 
jobs that used to do the work the drone has replaced” (E2). This potential 
harm was noted by 11 % of experts, 14 % of marketers, and 19 % of the 
general public participants.

Property threats refer to the ways that technology can destroy or 
damage infrastructure, possessions, or the goods being transported by 
drone. Concerns of this nature were prevalent. A drone has a “risk of 
dropping fragile items” (M15) resulting in “damaged goods” (E14), 
harming the company and, by extension, customers. More troubling for 
the wider public, drone experts reported a potential of harm related to 
“drones hitting things” (P34), such as buildings, objects, or “[p]ets, 
property and everything in their path” (P27), including infrastructure 
(E4), such as electric lines, resulting in economic harm to the impacted 
community. Taken together, drones can increase cost effectiveness, 
productivity, and differentiation, but also pose livelihood and property 
threats. This potential harm was noted by between 20–25 % of each 
participant group.

4.3. Environmental implications of commercial drones

4.3.1. Environmental Benefits: Reduced resource use and reduced carbon 
emissions

Reduced resource use refers to the ways in which technology lowers 
the need for resources, sometimes in unique ways, such as being a 
“sustainable and a better alternative to fireworks” (E5). In other exam
ples, a drone expert (E6) shared that, when using drones to spray pes
ticides, the pollution of soil and water was markedly reduced, while 
allowing for less water and pesticide use. Environmental benefits also 
stem from not only reduced “fuel consumption” (M3) and “amount of 
diesel” (E28) needed for certain tasks, but also the use of “alternative 
power sources [that] are already on the market” (E3) as drones are 
increasingly battery powered. Taken together, reduced resource use is a 
noted benefit for 2–3 % of each participant group.

Lower carbon emissions was another type of environmental benefit 
noted by participants, although less mentioned. As argued by a marketer 
(M74), reduced emissions is among one of the main benefits of com
mercial drone use. Research in the United States found that even small 
drone deliveries reduced the use of energy compared to truck deliveries 
and can reduce over 50 % of the greenhouse gas emissions of traditional 
delivery approaches – even if drones are powered by non-renewable 
sources and even when accounting for the need for more warehousing 
locations; larger drones are even more environmentally efficient 
(Stolaroff et al., 2018). A Finnish study had similar conclusions, finding 
that replacing 6 % of deliveries with drones would eliminate 2000 tons 
of CO2 emissions yearly (Gaia Consulting Oy, 2021). Reduced carbon 
emissions were mentioned between 8–11 % of the time across the three 
participant groups.

4.3.2. Environmental harm: Wildlife stress and nature destruction
Wildlife stress refers to the ways in which technology can cause harm 

to animals in a community, a concern brought up by all three groups, 
although less often than other concerns. Participants primarily raised 

concerns that drones may “frighten” (P16), “distract” (M8), “hurt” 
(M39), or “kill” (P19) birds, with “concerns that drones can frighten 
humans and animals alike” (P33). Biologists found that birds do show 
physiological responses to drones, although the research still emerging 
(Rebolo-Ifrán et al., 2019). Beyond birds, drones have separated bighorn 
sheep calves from families (Baltrus, 2014), scared livestock (O’Donovan, 
2022), and impacted heart rates of bears, prompting concerns about 
whether increasing drones could negatively impact wildlife (Ditmer 
et al., 2015), with Wildlife threats were more frequently mentioned by 
the general public (25 %) than by experts (8 %) or marketers (14 %).

Nature destruction refers to the ways technology can damage wider 
ecosystems. Drones can crash and “get stuck in trees… which could be 
very dangerous” (P78), especially if causing fires. In the United States, a 
drone sparked a 1.36 km2 wildfire in 2018, which took 30 firefighters to 
extinguish (Gab, 2018), while, in 2022, a research drone reportedly 
caused a wildfire resulting in 300 people being evacuated (Singh, 2022) 
and an Amazon-related drone crash reportedly caused a brush fire 
(Jaupi, 2022). Such drone-caused fires could ultimately harm nature, 
property, and people. Nature destruction was most frequently raised by 
marketing professionals (9 %), with only 3 % of both experts and general 
public raising this concern. In sum, while drones can reduce resource use 
and emissions, they can also cause nature destruction and wildlife stress.

4.4. Safeguards for harm mitigation and bolstering benefits

The preceding sections described the social, economic, and envi
ronmental implications of drones, both the potential benefits and harms. 
Participants suggested ways in which these implications could be 
handled. Three multifaceted safeguards, which we define as measures 
taken to provide protecting against harms and bolstering benefits, 
emerged from the analysis: technical safeguards, policy safeguards, and 
inclusive public safeguards (Table 6).

4.4.1. Technical safeguards
This safeguard refers to technical improvements that prevent harms. 

Many felt “[b]etter drone technology” (P81) is needed. While a few 
mentioned solutions to limit harm to the environment, such as using 
“more sustainable fuel/batteries for drones” (M74) including solar 

Table 6 
Safeguards for commercial drones in marketing.

Theme Illustrative Quotes

Technical 
safeguards

“…a very important aspect of risk mitigation in aviation is 
the redundancy….…” (E34) 
“Make them lighter and less susceptible to errors that could 
take them out of action or out of control” (M2) 
“Ensure that each drone has diagnostic equipment with 
warning systems and are easy to stop or override if something 
goes wrong…” (P98)

Policy safeguards “Follow rules and guidelines, adhere to best practices and 
code of conducts” (E10) 
“Adhere to (and strive for a greater degree of) all requisite 
safety regulations involved in the operation of drones for 
commercial purposes – ensure pilots (if used) are qualified or 
the automatic guidance technology utilised reliable enough 
for incident-free commercial service.” (M78) 
“rules and regulations about the locations of use, time of use, 
operator licensing” (P82)

Inclusive public 
safeguards

“Be proactive with public before flights, increase awareness 
of drone use and objectives.” (E18) 
“Ensure good and clear communications with third parties in 
any area where potential filming will take place, ensuring 
they are aware that there are cameras above. Gaining written 
permission when ‘intruding’ on private spaces (and being 
open and transparent about this).” (M71) 
“Obtaining the written consent of the people in the area or at 
the very least a written notice that the drone would be in the 
area, for how long and for what reason so that everyone 
around is aware of it” (P46)
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power (P60), most focus was on avoiding crashes and limiting their risk 
of harm if they do crash. These recommendations focused around two 
key areas: avoidance and mitigation. Regarding avoidance, participants 
suggested ‘sense and avoid’ systems that identify other aircraft and 
weather systems, although such systems are still viewed as relatively 
unreliable (E33).

Mitigation was two-fold, namely, to mitigate the chance of crashes 
and to mitigate harm when a crash occurs. Regarding the former, a 
technical safeguard suggested was drone detection and removal systems, 
such as jammers that shoots disrupting signals or lasers that blind or 
disable drones to protect privacy and prevent crashes. In one example, 
DroneShield, used by airports and stadiums, uses AI-based sensors to 
listen for and identify drones, monitor their movements, and ground 
drones or return them to their operator. Mitigation systems can also 
provide “delimited areas” (M28) such as through geofencing, or virtual 
‘fences in the sky’. These are digital systems which program maximum 
heights or coordinates off no-fly areas, although they can be disabled 
(Kiernan 2019), requiring complementary strong policies to manage 
commercial drones. Some participants noted that drones can also “be 
shot” (P14) with guns, where citizens have shot at drones (Bilton, 2016) 
or threatened to do so (O’Donovan, 2022) for privacy reasons, 
prompting public safety concerns, including that this could cause a 
crash.

In the event of a crash, suggestions of technical safeguards also 
included making drones safer, such as without “rigid parts” and instead 
with “padded surfaces” (P100) and protective “foam” (M24) or “para
chutes to drones to prevent and avoid accidents” (E27), which com
panies such as Matternet already do. Drones can also be designed to 
disintegrate slowly as they lose altitude, where the smaller jettisoned 
components may pose less of a risk than an entire drone (see Jaramillo 
et al. 2019). However, experts caution that such technical solutions are 
not complete, because equipping “drones with protective measures 
(parachutes)… minimizes risk and does not eliminate it” (E4). Further, 
as an expert pointed out, people “want all available sensors, technolo
gies, and safety precautions to be integrated onto a drone which in
creases weight which in turn reduces flight time performance” (E3), 
which could limit drone benefits.

Technology was also suggested to reduce noise. A drone expert 
encouraged companies to “continue to invest in noise reduction tech
nology in blade design” (E13). Propeller shape refinements can change 
the pitch, but companies will likely only invest if its demanded (Paine, 
2019). Noise reduction might also not solely rely on technical im
provements. As Torija et al. (2020) found, drones would cause relatively 
less noise pollution and annoyance if they were used in loud traffic 
areas, pointing to the need to align this with policy safeguards.

4.4.2. Policy safeguards
Policy safeguards refer to rules and processes – by operating indi

vidual, organizations, industries, and governmental frameworks – aimed 
at preventing harm. By far, this safeguard was the most frequently 
suggested solution. At the individual operator level, ensuring qualified 
operators through “proper training” (E12) of both the “technical” and 
“mental” aspects (M64) was a frequent comment. In addition to training, 
suggestions were made that the operators need to remain “vigilant of 
[there] surroundings” (E36) and “practice caution when flying” (E87) to 
ensure they are “using them effectively and carefully” (M47). These 
comments suggest that some see the operator as a large concern.

At the organizational level, safeguards focused on the need for 
companies to engage in three distinct activities: planning, monitoring, 
and adhering to rules. Planning was focused on “make a detailed plan 
about its purpose, demands, costs and benefits” (M32). Such planning 
could include creating “robust security measures” (M75) and involving 
“[g]ood preparation and a good plan to operate the drone” (E5) to help 
“maintain a good safety record” (E7). Planning could also involve doing 
“extensive research into the people, flora and fauna” (P6) and impact on 
employees. Suggestions on employees focused on the need for 

companies to “leave some jobs for humans” (M37) by only using, for 
example, “drones for those jobs too dangerous or almost impossible to 
humans” (M95). Alternatively, companies could dedicate resources to 
retraining or upskilling (even for the industry itself, towards addressing 
industry labor shortages mentioned by experts). For example, Zipline 
hired locals to fly its drones and manage its distribution center (Land
huis, 2017). The suggestion of monitoring was focused on flights, such as 
“prevent(ing) such harm by having more overview and supervision over 
the drones and their path” (M50), but also ensuring “regular mainte
nance and checks” (P76) and “servicing” (M63). Many responses pointed 
towards the need to act “in accordance with the law” (E25), linking to 
national rules.

Beyond the organizational level, participants suggested the need for 
industry efforts, such as through engaging in creating “professional 
standards” (E19) and “workshops and training sessions with Industry 
Associations to work together to build standards… for their member 
companies” (E18). As E34 argued, “it’s the entire industry that must 
collaborate to create a system that doesn’t fail or result into incidents. It 
is not only for a single company to change a piece, but all actors of an 
eco-system must make sure it is all working properly.”.

Finally, many responses pointed towards the need for robust and 
clear governmental rules. As a drone expert reasoned, “like any com
mercial hardware products, laws and regulatory agencies create safety 
guidelines and define criminal uses and define severe punishment for 
those who willfully abuse and misuse drones” (E3) towards creating 
“specific regulations, with teeth” (M92). The findings focused on two 
key areas: providing permissions and approving actors. Regarding per
missions, suggestions focused on sanctioning certain flights while 
limiting locations, such as creating “drone free areas” (P86) and 
avoiding “large crowds” (P3), “residential areas” (P62), near “nesting 
areas” (E17), or near sensitive cultural or military areas (Lichtman & 
Nair, 2015), instead only flying in “acceptable” areas (P5). The recom
mendations for licensing individuals involved calls to certify pilots, but 
also hold them accountable for their actions. However, as experts 
pointed out, “regulations are 4–6 years behind the technology” (E31), 
and the “industry is evolving much faster than the regulations” (E33).

While many pointed towards regulation as ways to minimize harms, 
paradoxically, regulation was also stressed as a key aspect holding back 
the development of the commercial drone industry, with experts and 
marketers citing an array of “red tape” (E2), “regulatory hurdles” (E10), 
and “various permits” (M10). A major concern was the rule that, in many 
jurisdictions, operators must keep drones with eyesight. The limitation 
on beyond-visual-line-of-sight (BVLOS) activities is seen as the “biggest 
restriction” (E23) by some. Further, with drone “legislation varying in 
each country” (E24), and with legislation being “often changed quickly” 
(E31), the lack of cohesive inter-country rules is problematic as drones 
can easily cross borders.

4.4.3. Inclusive public safeguards
Inclusive public safeguards refers to efforts undertaken to improve 

understanding of the technology to “normalize drones” (M12). These 
efforts would be two-fold, namely creating awareness around use and 
educating about their implications. Regarding the former, generating 
awareness around drone activities would involve people being notified 
of [drone use] in advance” (P30). Efforts could involve “public an
nouncements” (M68) and “warning signs” (M77) to “inform people” 
(M29), especially in private areas. Informed consent could be secured, 
such as by having community members to get “written consent of the 
people in the area or at the very least a written notice that the drone 
would be in the area, for how long and for what reason so that everyone 
around is aware of it” (P46). In this way, awareness of use can be 
cultivated.

Towards changing this reaction to the “relatively new concept” 
(M22) of drones, an expert argued that there is a need to “increase 
awareness of drone use and objectives” (E18), where a “lack of people 
know… what is a drone and that it can be used to benefit them” (M13). 
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Such efforts to “educate consumers” (E23) could include “pilot projects 
and technology demonstration projects” (E18), as well as sharing of 
information. In one example, UNICEF encouraged community members 
to discuss, view, and touch drones used in their projects towards solic
iting feedback, understanding needs, and allaying fears related to drones 
(Fraser, 2017). An issue not mentioned by the experts but brought up by 
the general public and marketing participants was the perceived lack of 
human oversight. Drones have “limited capabilities they cannot think or 
communicate like humans” (P5) with “no reasoning capacity like human 
[s]” (P7). To many, “the human factor is still important because drones 
don’t have eyes really so a lot could go wrong” (P49). Human involve
ment could be addressed through awareness campaigns.

5. Discussion

5.1. Theoretical implications

While Little et al. (2023) identified tensions that exist when 
considering social, economic, and environmental aspects related to SOI, 
our study uncovers tensions that exist within social, economic, and 
environmental aspects themselves (see Fig. 1). As with all technologies, 
drones provide benefits across all three sustainability dimensions but 
also pose harm. As this research reveals, tensions and tradeoffs abound, 
as the technology can both provide and threaten safety in the social 
realm, improve and derail economic outcomes, and help and harm the 
natural environment. By answering calls to explore the wider implica
tions commercial drones in marketing (Sham et al., 2023; Beninger & 
Robson, 2020; Khan et al., 2019) beyond crashes, noise (e.g., Jaramillo 
et al., 2019), and privacy (e.g., Khan et al., 2019), our findings provide a 
comprehensive view into the range and depth of potential sustainability 
implications.

Emerging from our data, we offer an Integrated Safeguards Frame
work which identifies three interconnected safeguards towards 
improving the benefits of this emerging technology while minimizing 
harms (see Fig. 2). These safeguards include technical safeguards, policy 
safeguards, and inclusive public safeguards. This novel Integrated 
Safeguards Framework builds upon past theoretical efforts of Foxman 

and Kilcoyne (1993) by broadening not only the range of risks that the 
safeguards seek to address and benefits that can be bolstered, but also 
identifying three categories of safeguards and their overlapping nature. 
In doing so, we answer Quach et al.’s (2022) recent call to understand 
regulatory aspects in marketing and technologies. By going beyond a 
limited focus only on government policies (e.g., Jaramillo et al., 2019), 
we found that guidance is needed not only at the government-level, but 
also from companies, the wider industry, and operators. We also iden
tified inclusive public safeguards that go beyond the consumer-company 
dyad, as many technologies do, thus building on past limited work in 
marketing looking primarily at consumers (e.g., Choe et al., 2021), by 
stressing the need not only for education about the technology in general 

Fig. 1. Community-centric framework of benefits and harms.

Fig. 2. Integrated safeguards framework.
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but also awareness about when it is in use.
As with other inductive qualitative research, the findings have the 

potential of transferability to theoretically similar situations (Shenton, 
2004), such as other emerging technologies. The framework would 
likely be useful when considering technologies in marketing that have 
physical forms and involve movement, such as autonomous road-based 
vehicles, in-store moveable robots, and augmented reality. For example, 
reflecting on Fig. 1, in-store robots and autonomous road-based vehicles 
would likely provide differentiation benefits and may positive implica
tions for productivity and costs. However, even when doing difficult or 
tedious work, these technologies and may also represent a threat to 
people’s physical safety (given their embodied and autonomous nature) 
and privacy (given their range of sensors). While such robots could likely 
provide some environmental benefits, such as by managing inventory 
levels and waste, their use and disposal could have environmental im
plications, all areas which could benefit from research. We suggest this 
reveals the potential for the Integrated Safeguards Framework to apply 
beyond drones. Emerging work in marketing has conceptually explored 
the implications for customers of in-store service robots, which have the 
ability to move around stores, although such research is also in its in
fancy (Grewal et al., 2020a), as it is for drones.

5.2. Practical implications

Marketers are increasingly called upon to understand the implica
tions of new technologies (Hoffman et al., 2022). For marketers and 
others who seek to engage in SOI, they can utilize the Integrated Safe
guards Framework to understand and manage the benefits and harms of 
technology. Importantly, for similar other technologies, the technical, 
policy, and inclusive public safeguards could apply, such as the need for 
creating robust standards and laws, ensuring technical improvements, 
and raising awareness.

Regarding drones in particular, the general public and marketers 
appear concerned about the perceived lack of human involvement in 
drone use. Companies could employ the public inclusive safeguard to 
stress how human oversight is involved. Humans can supervise the 
drones or take control of piloting, especially in more risky contexts 
(Osburg et al., 2022), such as during inclement weather or over heavily 
populated areas. Our findings therefore bring nuance to Hwang et al.’s 
(2019a) recommendation to promote the innovative nature of drone 
delivery, as our findings suggest that caution is needed regarding the 
innovative aspects of the pilot. Given that people may react differently 
to autonomous versus human controlled technologies (e.g., Osburg 
et al., 2022; Hoyer et al., 2020), marketers (and academics) can seek to 
assess whether including more human intervention, even if not tech
nologically necessary, could help increase appeal and therefore allow 
the more sustainability benefits of drones to be realized.

While the drone experts were primarily focused on the human ben
efits, many paid less attention to ecological issues. In comparison, the 
general public and marketing participants were seemingly more aware 
of the environmental aspects. As marketers use drones in their services, 
stressing their environmental aspects, such as reduced carbon emissions, 
could bolster the inclusive public safeguards. Companies can, for 
example, promote the environmental differences between drones and 
their alternatives (Choe et al., 2021). Research suggests that exposure to 
positive information increases the willingness of consumers to ride in 
autonomous road-based vehicles (Anania et al., 2018), and a similar 
approach could be explored for drones.

5.3. Policy implications

Drone experts, marketers, and the general public shared many con
cerns about drones, yet their perspectives also differ, which results in 
varying pressures on policymakers. The different perspectives may also 
necessitate differing communication to each group. While drone experts 
see the clear productivity and safety benefits, the general public noted 

these much less often. Stressing these potential benefits could help in
crease perceived value and general acceptance of drones. On the other 
hand, the general public was more concerned about a lack of safety (i.e., 
physical danger), privacy, and threats to wildlife. Towards addressing 
these concerns, policymakers can mandate the research and use of 
technology improvements, such as sustainable fuel, crash avoidance and 
mitigation, and geofencing. Further, policymakers can also create pol
icies related to (mis)use of drones, such as determining off-limit areas 
and licensing, and ensure they enforce such rules. Drones can easily 
cross borders and jurisdictions and a multinational approach is needed, 
such as by establishing international conventions regarding drone use, 
which could potentially be developed and monitored by a supranational 
body such as the United Nations. The United Nations discusses and re
flects on the ramifications of drones, although their focus has primarily 
been on military actions (see United Nations, 2015). Their focus could 
potentially be extended to commercial use to provide broadly accepted 
guidelines.

5.4. Future research and limitations

Future research should further investigate the proposed safeguard 
framework, both with drones and with other technologies, especially as 
the technology progresses. Such efforts would overcome a limitation of 
this study – namely that the qualitative surveys were administered in 
one year (2022) in a fast-changing industry. Importantly, drones also 
increasingly execute their own maintenance, adjust their payload, work 
in teams through the ‘Internet-of-drones’ (Boccadoro et al., 2021), and 
even carry people. Other methods, such as quantitative studies, are 
needed to determine if benefits and harm evolve over time. Drones, like 
other technologies, and our proposed safeguards has implications well 
beyond the marketing perspective, with implications for supply chain, 
human resource management, and finance, for example. Future research 
could explore the technology and the safeguards from these 
perspectives.

While our research collected data from diverse regions, the study did 
not provide insights into differences that may exist between such 
countries, which future research could explore. Future research could 
also explore the sustainability implications of drones in different usages. 
For example, a drone used to deliver a product in front of someone’s 
house or in a public park (which is being done by Google’s Wing in 
Finland) likely elicits very different implications than an aerial drones 
used in a restaurant or stores. Further, people in or near conflict areas 
require special considerations. In these contexts, individuals may be 
accustomed to seeing drones engaging in military acts and may have 
adverse reactions to seeing the technology used in other ways, such as 
humanitarian relief (Lichtman & Nair, 2015) or product delivery.

This study only included the perspectives of drone experts, mar
keters, and the general public. The differing implications across roles 
and with roles changing over time are also worthy of study. For example, 
a person who has something brought by drone (in the role of consumer) 
may feel differently about the benefits and risks than when the drone is 
delivering to someone else, such as a neighbor. Future research could 
also include others, such as policymakers, workers from diverse in
dustries (including environmental and humanitarian organizations), as 
well as frontline workers involved in drone services. Past research in 
marketing has focused on the ‘service triad’ of grounded service robots, 
human frontline workers, and customers in restaurants (Odekerken- 
Schröder et al., 2021), and future research potentially consider a ‘service 
tetrad’ of robot, human workers, customers, and wider public given the 
unbounded nature of aerial drones and thus contribute to a systems 
approach for SOI (e.g., Little et al., 2023). Certain groups might expe
rience a higher magnitude of both harms and benefits, such as under
served communities in poverty, which is also an area in need of research 
(Beninger & Robson, 2020).

Further, rapid advances in AI have potential to drastically change the 
abilities of existing robot technology. Our study indicates that 
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stakeholders are concerned about AI-driven drones, potentially prefer
ring human intervention. We therefore echo calls to better understand 
the role of human interaction in commercial drone use (Sham et al., 
2023) and the implications of autonomously managed technologies in 
marketing (Yadav & Pavlou, 2020). A future study which applies the 
sustainability safeguards framework in this paper to AI specifically 
would be timely. Additionally, when considering drones, Huang and 
Rust (2021) theorized that ‘mechanical AI’, or AI seeking to maximizing 
efficiency is particularly useful for delivery tasks undertaken by drones, 
rather than that of ‘feeling AI’ (an AI that learns to create personalized 
relationships) most applicable to service tasks. We surmise that drones 
could also employ ‘feeling AI’ to interact with consumers in a more 
personalized way, such as when dropping samples into shopping carts or 
delivering products to homes. AI in drones could, for example, assess 
whether consumers are potentially scared of the drone and offer 
empathetic reassurances about its safety. Such interactions would also 
likely increase concerns around privacy, requiring further research into 
the benefits and harms of aerial drones.

6. Conclusion

As drones are poised to transform both marketing and our skies, our 
findings provide a timely assessment of the benefits and harms of this 
technology and underscores the need for three-pronged comprehensive 
safeguards that span technical, policy, and inclusive public aspects. As 
we look to the future, more research is needed to understand the range of 
implications that commercial aerial drones – and other SOIs – bring to 
companies, consumers, and society at large.
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