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Abstract: Drones are increasingly used to transport health products, but life-saving interventions can
be stalled if local community concerns and preferences are not assessed and addressed. In order to
inform the introduction of drones in new contexts, this paper analyzed similarities and differences in
community perceptions of medical delivery drones in Malawi, Mozambique, the Democratic Republic
of the Congo (DRC) and the Dominican Republic (DR). Community perceptions were assessed using
focus group discussions (FGDs) and key informant interviews (KIIs) conducted with stakeholders
at the national level, at health facilities and in communities. Data were collected on respondents’
familiarity with drones, perceptions of benefits and risks of drones, advice on drone operations and
recommendations on sharing information with the community. The comparative analysis found
similar perceptions around the potential benefits of using drones, as well as important differences in
the perceived risks of flying drones and culturally appropriate communication mechanisms based
on the local context. Because community perceptions are heavily influenced by culture and local
experiences, a similar assessment should be conducted before introducing drone activities in new
areas and two-way feedback channels should be established once drone operations are established in
an area. The extent to which a community understands and supports the use of drones to transport
health products will ultimately play a critical role in the success or failure of the drone’s ability to
bring life-saving products to those who need them.

Keywords: medicines drone delivery; healthcare logistics; UAV for human health

1. Introduction

Medical delivery drones have the potential to resolve persistent transportation challenges, ensuring
reliable access to medicines in areas not currently or consistently reached by ground transportation.
Drones were first used for military surveillance and combat, leading to security and privacy concerns
around their use [1]. In the past decade, the use of drones has expanded to commercial and civil
purposes, including disaster management, photography and mapping. Increasingly, drones are being
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considered for delivery, including consumer goods, emergency supplies and health products, such
as vaccines, blood products and laboratory samples [2–5]. Medical delivery by drone has gained
momentum particularly in sub-Saharan Africa, with ongoing operations in Rwanda, Ghana and Malawi
and small-scale projects moving forward in other countries [6–9]. There is limited published evidence
around how the public perceives the increasing use of medical delivery drones, although there is some
evidence that the public is most supportive when drones are used for social good, whether for medical
delivery or other purposes [10]. This evidence has been generated primarily by academic institutions
and non-governmental organizations, and few drone projects begin with comprehensive assessments
of community perceptions or monitor how perceptions evolve over the course of a project. As with
any new technology, misinformation and rumors about the use of drones can spread more quickly
than truth [11], and in the case of medical delivery drones, can stall the adoption of an intervention
that could save lives.

In the few published studies available, the public are generally accepting of the use of drones
when they approve of the purpose of the flight and the actors involved [12,13], when they become
more familiar with the potential benefits of drones [14], and when regulations protect civil liberties [15].
A 2017 study of community concerns about potential uses of drones illustrated that these preferences
are context-specific. In Malawi, all community members interviewed supported the use of drones to
deliver documents, while half of the community members interviewed in Zanzibar supported the
same use [16]. A 2018 analysis in the United Kingdom found different preferences for the use of drones
in each of five cities, with a common theme that drones are most acceptable when used for societal
good [10]. A 2015 study of community perceptions of drones used to map flooding in Tanzania found
that direct exposure to drones increased acceptance of their use; nearly nine out of 10 respondents
became more accepting of drones after witnessing successful flights [17].

When the public is not familiar with drones, perceptions have been found to be neutral. However,
a negative experience on first exposure to a new technology can sway public opinion, after which point,
attitudes can be difficult to change [14,18,19]. In one case, United Nations (UN) peacekeepers in the
Democratic Republic of the Congo (DRC) introduced drones to monitor rebel movements, but when a
drone crashed and damaged farmland, mistrust of the peacekeepers and their mission grew in the
community. The project had issued press releases and engaged local leaders before implementation,
but left out the general public, who were dissatisfied with the response to the crash [20]. More recently,
an American town had a similar experience when its police department announced plans to use drones
to monitor social distancing and COVID-19 symptoms, without consulting the community. They were
forced to cancel their plans when privacy concerns led to public outcry [21].

In order to avoid exacerbating underlying context-specific fears and halting progress towards
reaching all people with life-saving products, it is important that governments, drone companies
and other implementers understand context-specific concerns and preferences for the use of drones.
This manuscript analyzes data from community perceptions assessments in four low-income countries
to identify areas of general, overarching agreement as well as topics which necessitate investigation
within the community before introducing the use of drones to transport health products in a new context.

2. Materials and Methods

Community perceptions were assessed in Malawi, Mozambique, DRC and the Dominican Republic
(DR) as part of separate projects in each country. VillageReach, a non-governmental organization that
aims to improve access to primary health care, works with governments and drone technology providers
to explore the feasibility and acceptability of introducing drones for medical delivery [22]. In Malawi,
Mozambique and the DRC, the implementation team worked with the drone technology provider to
present their technical capabilities and safety mechanisms and submit all required documentation to
national civil aviation authorities to receive permission to fly drones beyond the visual line of sight
(BVLOS). In the DR, VillageReach provided technical assistance to the Center for Drone Innovations,
who facilitated flight permissions and project implementation. At the time of project implementation,
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regulations specific to drones were available in Malawi, Mozambique and the DR and were drafted
during project implementation in the DRC [23–26]. Globally, drone regulations continue to evolve.
(The Global Drone Regulations Database compiles regulations across all countries, including the four
assessed in this assessment. It is available online at: https://droneregulations.info/index.html).

Although project implementation varied slightly within each of the four countries, Figure 1
illustrates the general timeline. Community perceptions assessments were conducted before the
development and implementation of community outreach, followed by a series of drone test flights.
In all four countries, the drones tested were fixed-wing, capable of vertical take-off and landing
and battery-powered. Each drone could carry 2–3 kilograms of payload in a temperature-controlled
compartment. Drone test flights were planned for a period of one week to one month, depending on
the country, and traveled a distance of between 10 and 40 km.
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Figure 1. General drone feasibility testing project implementation plan.

VillageReach first assessed community perceptions of drones in Malawi in 2018, where the Malawi
Ministry of Health and Population was planning to explore the use of drones to transport blood and
oxytocin in maternal health emergencies from the Malawi Blood Transfusion Service center in urban
Lilongwe to two health facilities, one in an urban area and one in a semirural area. The assessment used
qualitative methods, including focus group discussions (FGDs) and key informant interviews (KIIs).
(See the supplementary file for sample data collection tools and additional guidance to replicate the
methods described here.) The assessment used a purposive sampling strategy to select FGD and KII
participants within each country [27,28]. Participants included national and district level stakeholders,
health workers, community leaders and the general public living near take-off and landing sites of
planned drone test flights.

Respondents were asked a series of questions, organized in five categories: familiarity with drones,
their perceptions of the benefits of using drones, their perceptions of the risks of using drones, advice
on drone operations and recommendations on sharing information with the community. Respondents
were asked about their familiarity with drones, then the intended use of drones was explained,
and photographs were shown before asking respondents about potential benefits and risks of using
drones for these purposes.

https://droneregulations.info/index.html
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In 2019, the community perceptions assessment methodology used in Malawi was adapted for
drone projects in Mozambique, the DRC and the DR. Each project focused on medical drone delivery
for a different purpose: in Mozambique, routine tuberculosis (TB) sputum sample transport; in the
DRC, routine immunization products; and in the DR, essential medicines. The assessment approach
was adapted in each country to gather feedback around the use of drones for the specified purpose,
and data collection tools and methods were adapted slightly based on the local implementation teams’
preferences. For example, each assessment team worked with national and provincial stakeholders to
select community leaders who were influential in their context. Additionally, in Mozambique and
the DR, national and provincial level stakeholders did not participate in the perception assessments,
and instead, were engaged directly for their buy-in and input throughout project implementation.
Health workers and community leaders in Malawi participated in FGDs, while in the DR and DRC,
they participated in KIIs due to logistical concerns, such as not leaving patients unattended. In Malawi
and DRC, most health workers and community leaders were male, so FGDs with community members
were held with more women than men.

Methods also varied slightly based on an area’s prior experience with drones for medical delivery
or other purposes. In Malawi, drones had been tested to transport health products in one of the landing
sites, so results were analyzed with this in mind. In the DRC, a series of FGDs were also conducted
after the drone test flights conducted as part of the 2019 project to determine whether observing the
flights had an impact on perceptions. In the DR, drone test flights had been conducted in the same sites
two years prior, so the tools were adapted to include questions about their reactions to those flights.
Table 1 compares the assessment implementation in each of the four countries.

Table 1. Adaptation of community perceptions assessment methodology by country.

Comparison Point Malawi Mozambique DRC DR

Date of data collection Feb. 2018 Mar.-May 2019 Apr.-May 2019 May 2019

Target product Blood and oxytocin TB sputum
samples

Immunization
products

Essential
medicines

National-level
respondents Yes No Yes No

Population density Urban & semirural Peri-urban &
semirural Urban & remote rural Peri-urban &

semirural

Drone flights
completed before

assessment

Yes; at one landing
site 2 years prior No Yes; one set of FGDs

after drone flights
Yes; 2 years

prior

Ethical approval was obtained in Malawi from the National Health Sciences Research Committee, as
part of a larger research protocol on the costs and benefits of medical drone delivery. In Mozambique, the
assessment methodology received ethical approval from the National Bioethics and Health Committee,
and the Ministry of Public Health approved the assessment in the DRC. In the DR, ethical approval was
not required as the assessment was considered part of routine project implementation. Interviews were
conducted in local languages: in Malawi, Chichewa and English; in Mozambique, Changana and
Portuguese; in the DRC, Lingala and French; and in the DR, Spanish. Informed consent was secured for
all interviews. Personal identifying information was not retained for analysis, although job function of
government officials, community leaders and health workers was recorded, and sex and location was
recorded for all participants. Table 2 presents the breakdown of assessment respondents by level and
by sex.
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Table 2. Number of focus group discussion (FGD) and key informant interview (KII) respondents by
level and by sex.

Country
National &
Provincial
Officials

Health
Workers

Community
Leaders

Community
Members Total

Malawi
35 men 21 men 22 men 0 men 78 men

11 women 12 women 10 women 19 women 52 women
(4 FGD) (2 FGD) (2 FGD) (2 FGD) (10 FGD)

Moz.
– 1 man 14 men 33 men 48 men
– 18 women 5 women 33 women 56 women
– (19 KII) (2 FGD) (8 FGD) (19 KII, 10 FGD)

DRC
31 men 14 men 10 men 14 men 69 men

6 women 6 women – 34 women 46 women
(2 FGD) (10 KII, 1 FGD) (1 FGD) (6 FGD) (10 KII, 10 FGD)

DR
– 6 men 3 men 39 men 48 men
– 12 women – 41 women 53 women
– (18 KII) (3 KII) (10 FGD) (21 KII, 10 FGD)

Total

66 men 42 men 49 men 86 men 241 men
17 women 48 women 15 women 127 women 209 women

(6 FGD) (47 KII, 3 FGD) (3 KII, 5 FGD) (26 FGD) (50 KII, 41 FGD)
83 participants 90 respondents 64 respondents 213 respondents 450 respondents

FGD and KII data were analyzed under each of the five question categories using inductive content
analysis, which breaks qualitative data into small units of content, describes them and quantifies the
frequency with which themes appear [29,30]. The results were used within each country to tailor a
community outreach strategy to accompany the drone test flights to ensure that the general public
was aware of the purpose and scope of the drone flights and safety precautions to take in case of an
adverse event. See the supplementary file for a community outreach strategy template. For this paper,
the results were compared across the four countries to identify areas of similarity and difference to
inform the introduction of drones to transport health products in the future. The supplementary file
contains a summary of the data collected.

3. Results

3.1. Familiarity with Drones

Across all four countries, awareness of drones varied by level and between urban and rural sites.
Where they were interviewed (in Malawi and in the DRC), higher-level government stakeholders were
much more familiar with drones than the general public. In the 4 FGDs conducted with national
and district stakeholders in Malawi, all respondents were aware of drones, whereas in the four FGDs
conducted with general community members in Malawi, few respondents were aware of drones for
any purpose. Health workers were also more likely than the general public to be aware of drones,
with 15 of 19 health workers participating in KIIs in Mozambique reporting familiarity and only a
minority of participants in 10 FGDs with community leaders and general community members aware
of drones. These differences may be because some respondents had a basic orientation to the drone
project. Additionally, because government stakeholders and health workers primarily lived or worked
in urban or semi-urban capital cities, they were more likely to have been exposed to media portrayals
of drones. Community-level respondents in three FGDs in the semi-urban area assessed in the DRC
were more likely to be aware of drones than those participating in the three FGDs in the rural area
assessed in the DRC. However, across respondents at all levels in all four countries, only those who had
direct exposure to the project were aware of the use of drones to transport health products. Almost all
of those who were familiar with drones associated them with photography or surveillance.
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3.2. Perceptions of Benefits of Using Drones

Once oriented to medical delivery drones, respondents were largely supportive of their use and
identified numerous benefits. The most frequently cited benefit was faster transport time (all 10 FGDs
in Malawi, 22 of 29 KIIs and FGDs in Mozambique, 11 of 16 KIIs and FGDs in the DRC and 17 of 31 KIIs
and FGDs in the DR). Respondents also cited increased access to products and services in hard-to-reach
areas, saving patients time and money by bringing products or services closer to where they live and
ensuring the quality of items transported. Overall, participants agreed that drone transport could
ensure access to life-saving products, as evidenced in the quotes below.

We need [drones]. Often our [tuberculosis test] results are lost at the hospital, when transported by
cars or motorbikes . . . [We] believe things will be made easier, so we can get the results as fast as
we can. (Mozambique)

Drones can get to places that motor vehicles cannot reach. During rainy seasons, some roads and
bridges get damaged. Drones will solve accessibility challenges in these situations. (Malawi)

Even though drones may be expensive, how much is this woman’s life worth, my life, or my son’s life?
(Dominican Republic)

Some benefits were specific to the local context. A health worker participating in a KII and a
community participant in an FGD in Mozambique thought that battery-operated drones may reduce
reliance on fuel, an expense which can delay ground transport when the transporter relies on the
government to disburse funds. In the DRC, where ground transport between the provincial warehouse
and health facilities takes multiple days and required multiple forms of transport, which may be
unsafe or unreliable, health workers also felt that drones would reduce the risk of product damage or
transporter safety during transport to these remote areas. Furthermore, in DRC, health workers and
community members expressed hopes that drones could be used in a wide variety of ways, including
to carry food items, clothes, seeds for farmers, as well as letters and event invitations, salaries and
election results to their remote community, resolving a critical accessibility issue for them. Some
suggestions were overly optimistic about what the drones could carry, for example, transport of people
in emergencies or transport of large items like mosquito nets and beds.

3.3. Perceptions of Risks of Using Drones

Respondents also agreed that drones may pose certain risks, although there were important
differences in the risks identified based on the local context. Across all four countries, the most
commonly perceived risk or concern was that drones may crash, may not arrive at their destination or
may be otherwise unreliable. This concern was expressed in the majority of all FGDs and KIIs in all
countries. Respondents felt that a crash could cause harm to people, crops or other property or to the
products transported, and that crashes could be caused by wind, darkness, heavy rain or an operator
with insufficient training.

We will think, ‘What if it falls? What if it does not come? Did they put the [tuberculosis] samples in
there and put my name correctly?’ (Mozambique)

Most people had never seen technology that could be remotely piloted. In Malawi, community
leaders expressed concern that the novelty of the drones could distract from daily activities, such as
children at schools or drivers on the road. In addition, many respondents in Malawi identified a risk
that drones could be associated with the supernatural. Specifically, health workers, community leaders
and general community members in multiple FGDs and KIIs expressed concerns that if drones were
used to transport blood, they may be perceived to be associated with “blood suckers” or recent attacks
on people with albinism, as described below.
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You know that persons with albinism have been under attack in this country. Some have been killed.
These people are afraid. Aircrafts flying over their houses scare them. I am thinking drones will not be
different. (Malawi)

Superstitions were mentioned less frequently in other contexts, but in the DRC, community leaders
in one site also felt that the public may think that autonomous aircraft may be possessed (diaboliques
in French). Some health workers in Malawi were also concerned that patients may not think that the
medicine transported by drone was real.

Government officials and health workers in multiple countries were also concerned about cost.
In the DR, a health worker expressed concern that drones may not be a cost-effective solution compared
to other public health initiatives that could impact the health and well-being of the community, and in
Malawi, national level stakeholders expressed concern about the cost of buying and maintaining
drones. In Mozambique and the DRC, some health workers expressed concern that drones may
displace existing human resources involved in distributing medicines and other health products.

3.4. Advice on Drone Operations

Respondents were asked for their advice on who should operate drones and when and where
drones should be operated. The results illustrated context-specific considerations for introducing
drones. In the DR, respondents felt that drone operators should be trained and come from a trusted
organization, and from the community where the drone will be used. They also thought that drone
operations staff should be identified from outside the health center, as health center staff have high
turnover. Community members in the DR also had advice about where drones should not be flown.
The border between the DR and Haiti, known drug trafficking areas, and areas near the national park
should be avoided so that drone activity is not confused with illicit activity. In Malawi, respondents
recommended not flying near a refugee camp where perceptions of drones were not yet understood,
and due to the diversity of cultural backgrounds and traumatic experiences, the drones would risk
causing fear.

There were also concerns about the timing of drone flights. Health workers in Mozambique
advised that drones should not be flown on weekends or during peak hours at the health center in
order to minimize the burden on health workers’ time. Both health workers and community members
in Mozambique and Malawi felt that drones should not fly at night or during heavy rain to reduce
the risk of a crash. In Malawi and the DRC, there was concern about flying drones on Sundays
during church-going hours. However, participants in half of the FGDs with community members in
Mozambique felt that drones should be available at all times and on all days to ensure reliable health
care, as illustrated by this quote:

Diseases do not have Saturday or Sunday. If there is someone who can fly them, they can fly every day.
(Mozambique)

3.5. Recommendations on Sharing Information with the Community

In each context, respondents were asked to identify any priority groups to directly reach out to
with educational information about drones. Respondents in all four countries agreed that multiple
methods are needed to reach a diverse group of community members, including the elderly, children,
community leaders, and anyone living near a take-off or landing site or accessing services from the
health facility. Community leaders, such as traditional or religious leaders, are seen across countries as
critical communication channels, in addition to radio, television and other media. Each country also
identified context-specific communication channels such as local health education promotion teams,
teachers, administrative authorities or public announcement focal points. In the DRC, an indigenous
population who may be more likely to associate the drones with superstitions were among those
targeted with educational information.



Drones 2020, 4, 51 8 of 13

3.6. Reactions to Drone Test Flights

After drone test flights in the DRC, men and women who had observed the flights reported that
they had first learned about the flights from multiple dissemination channels: radio announcements,
health workers, community leaders, health promoters and word-of-mouth from other community
members. A minority of respondents had not heard about the flights in advance, but upon observing
the event, stayed to watch once they saw or heard the drones. Overall, respondents were excited to see
the drone in their community.

[Drones are] a good thing. [There is] another atmosphere in the village. We have left everything to
come see the drone. (DRC)

A few respondents reported that they were worried that the drones would not fly successfully or
would not be able to carry the payload. After observing the flights, all respondents recommended that
the government continue to transport health products by drone.

4. Discussion

4.1. Tailored Community Outreach Strategies

Overall, respondents held optimistic attitudes about the potential of drones to help address
logistics challenges related to health products, particularly in their ability to reduce transport time.
The risk of the drone crashing was a concern in all contexts. However, important differences were
present in the additional specific benefits and risks perceived, advice on how to share information
with the community and advice on how to start drone operations. Assessment results indicated an
opportunity to rapidly build public support for medical drone deliveries by emphasizing potential
context-specific benefits, directly addressing any local misconceptions and mitigating risks resulting
from local experiences with drones.

As such, assessment results were used to tailor a community outreach strategy to provide
educational information directly to the community in each context. For example, in Malawi, outreach
targeted more people and included more time for open discussion in the semirural area than in the
urban area due to the lack of familiarity with drones in the semirural area. In DRC, more detail was
shared about the size and weight of the payload the drones could carry to ensure realistic expectations.
In Mozambique, several health workers had heard that drones were used for photography, so it was
important to communicate clearly that the project’s drones would not be used for photography and
that the community need not be concerned about privacy. Importantly, the community outreach also
directly addressed all risks and misconceptions specific to the community. This input was critical
to ensuring that communities were adequately informed about the potential benefits and risks of
introducing drones and that the introduction of drones to transport health products was accepted by
the community. Table 3 summarizes the adaptations made.

The development and implementation of a localized community outreach campaign in advance of
operating drones for the first time is particularly important in case of an adverse event, as occurred in
Malawi when a drone crashed in a field due to radio interference. Because the community was aware
of the test flights and were informed of both the potential benefits and risks of drones, communities
remained supportive of the use of drones despite this adverse event. Community leaders even invited
the project to return for a second round of test flights after the crash as they highly valued projects that
could help reduce the high maternal mortality rates in their area.

Comprehensively addressing community concerns and clearly communicating realistic benefits
and risks yielded positive results in the DRC as well. Following successful drone test flights in
2019, national and provincial stakeholders recommended establishing a routine drone delivery
system, including updating the community outreach strategy to expand to new sites within the
targeted province.
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Table 3. Example adaptations as a result of community perceptions findings.

Assessment Area Country Finding Example Adaptation

1. Familiarity
with drones

Malawi Lower awareness in rural area
than urban area

Community outreach conducted for
3 days in rural area compared to

2 days in urban area

Mozambique
Many health workers are
familiar with drones for

photography

Messages included that drones
would not be used for photography

2. Perceived
benefits of drones DRC

Community members
believed that drones may

solve all problems, including
food delivery and salary

disbursement

Messages shared carrying capacity
size and volume of drone and gave

concrete examples of
potential payloads

3. Perceived risks
of drones

All Drones may crash and cause
property or payload damage

Project worked directly with civil
aviation to ensure adherence to all

regulations; developed and
communicated widely adverse

event procedures

Malawi

Potential link to “blood
suckers,” attacks against

persons with albinism and
other misconceptions

Community outreach directly
addressed each misconception using

locally relevant means of
communication

DRC
Medical delivery drones could
displace existing public sector

human resources

Community outreach emphasizes
complementary role of drones and

that drones are used to access
unreachable sites

4. Advice on
drone operations

Mozambique

Avoid flying drones when the
receiving health facility is

overburdened, such as during
immunization sessions

Establish a system in which the
receiving health facility determines

the arrival time of drones

DR

Operator from a trusted
organization or local

community; not only health
center staff due to turnover

Engage trusted organization or local
community representative in drone
demonstration flights and if drone

operations are introduced in the
longer-term, identify operators from

local area

5.
Recommendations

on sharing
information

DRC

Local community members
designated with the

responsibility of disseminating
announcements (crieurs in

French) were identified

Crieurs were trained and mobilized
to go door-to-door and to gathering
places, such as markets to share key

messages about drones.

4.2. Recommendations for Replication

Because community perceptions are heavily influenced by culture and prior experience, the
results from each country reflect the local beliefs, practices and attitudes of that area and should not be
considered generalizable within or across countries. Governments, drone companies, and implementing
partners should assess community perceptions of drones when proposing activities in a new area
where attitudes and preferences are not well understood. In some cases, this may mean when moving
into a new province within the same country if the cultural and social practices or experiences differ
significantly. In collaboration with local stakeholders, new drone projects can adapt the qualitative
data collection tools and methods used in this assessment to their intended use case and context.
Purposive sampling at each level is sufficient at this phase of drone operations; rigorous statistical
sampling is not required for such a descriptive assessment.
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Data should be collected by teams familiar with the local customs and who speak the local
language. Project implementation teams can initiate the project with stakeholders at the national
level, who can identify the assessment site and then provide the necessary permission to engage with
the provincial level according to local protocol, who can then provide the necessary permission and
guidance for community engagement. If the project implementation team is not from the local area,
they could consider working through existing local structures or hiring a local community-based
organization to assist with data collection in the community. Such a team would understand the local
health system and know who to engage to select community respondents and organize interviews.
The data collection team should provide opportunities to demystify drones by showing photographs
of drone models and explaining their purpose in non-technical language, as well as videos of drone
flights, if possible.

Assessment results should be analyzed for each of the five data categories (familiarity with drones,
perceptions of benefits of drones, perceptions of risks of drones, advice on drone operations and
recommendations on sharing information), comparing results across levels and location of respondent.
A document should be created to summarize key messages and develop strategies for the community
outreach campaign. To develop key outreach messages, key themes from the analysis should be
addressed: benefits identified should be confirmed or clarified to temper expectations, risks should be
explained, mitigation strategies developed and shared, and all advice and recommendations should be
considered in project implementation planning.

Once key messages have been developed, they should be validated with national, provincial
and community leaders. Implementation teams should consider mobilizing local health promotion
teams who are already seen by the community as authoritative and trusted. Community outreach
teams should be trained on the key messages and encouraged to identify context-specific methods
of community outreach, leveraging multiple methods to reach a diverse population in the weeks
leading up to the first drone flights in the area. During direct outreach activities, mobilizers should
allow sufficient time for feedback and questions from the community to promote continued sharing
and engagement.

As drone operations are further established in a community over a longer period of time,
stakeholder and community satisfaction with the use of drones to transport health products should
also be monitored and evaluated. Any concerns or issues that arise should be addressed in a timely
manner through communication channels identified through the assessment. Drone projects should
allocate sufficient time and budget to allow the implementation of the startup assessment as well as
ongoing monitoring; this budget does not need to be extensive, as data collection can be combined
with site scoping visits and should leverage existing personnel within the community.

The qualitative assessment described in this paper can be used to design quantitative survey
methods which can be included as one component of larger-scale process and impact evaluations of
drone operations, including not only community satisfaction with drone operations, but also supply
chain impact, health impact and cost-effectiveness. Figure 2 lists potential research questions for the
perception assessments and an evaluation of community satisfaction with ongoing drone operations.

While the perceptions assessment is intended to inform a tailored community outreach strategy
and project implementation plan, once drones have been introduced to a community, their satisfaction
should be evaluated in a more rigorous and reliable way using quantitative and qualitative methods.
Where budget and time allows, a statistically significant sample can be taken to reliably evaluate
the impact drone operations have on the community [31]. The perceptions assessment results in the
identification of themes emerging from qualitative data, while a satisfaction evaluation is able to
quantify community satisfaction with the benefits realized through drone operations.
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