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Foreword

Drones, also known as unmanned aircraft systems, have the potential to play a transformative role globally. This is particularly 
true in healthcare where drones can help overcome challenges in infrastructure and logistics. The potential lives saved 
or improved by timely access to medicines, equipment and medical facilities should be a rallying point for industry and 
government. And although this young technology has not played a significant role during the current Covid-19 pandemic, the 
challenges of medical logistics have been highlighted during this past year, and drones could be a critical tool for future  
health crises.

The possible benefits are particularly dramatic in Africa where industry and government have recognized the enormous 
potential to do good with drones and have invested in a number of early stage technologies and programs. In the last 
decade African governments and international development organizations have made substantial investment in using drone 
technology to improve access to healthcare. As a result, Africa has emerged as the leader in drone use for medical technology 
starting with blood delivery programs in the mid-2010s and expanding into other applications such as medicine, test kit, and 
personal protective equipment delivery. In Ghana this past year, drones delivered Covid-19 vaccines for the first time. While 
these are very encouraging trends, it is critical to recognize that the next leap forward for the development of drones for 
healthcare will require government and industry working together across a range of issues and to develop business models 
that provide a more realistic economic foundation for drone operators.

With this in mind, we developed this paper as a guide to the key considerations and the realistic financial analyses that should 
inform how to develop a thriving drone ecosystem in Africa and globally. We believe that the world is at the beginning of a 
revolution in healthcare logistics, and we hope this paper serves to advance that cause.
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Introduction

Drone technology stands at the forefront of modern transportation 
and has the potential to enhance the efficiency of many processes, 
including life-saving medical deliveries. As an early adopter of many 
pilots and drone programs throughout the continent, Africa has 
been a global leader in the use of drones for humanitarian and 
medical delivery purposes. This has allowed countries across Africa 
to reap the economic and life-saving benefits of drone use, while 
also providing valuable insight into the future of drone technologies. 
For example, in Ghana this past year, drones delivered Covid-19 
vaccines for the first time. However, drone use in Africa comes with 
a series of challenges, including several that are unique to working 
in Africa. Once these challenges are overcome, a path to a viable 
drone program can be achieved, leading to direct health benefits 
for those served by the drones, and wider economic benefits for the 
communities in which they operate. 

Despite the health benefits, time savings, and other additional 
benefits that drones can bring, drone programs in Africa have had 
challenges staying in operation long term. Small drone programs 
make an important impact but must rely on outside funding and can 
be expensive to initially set up. However, the research performed 
for this paper shows that when programs are at a large scale, cost of 
operation is modest compared to the huge positive impact they have 
saving lives.

This paper is based on the report Medicine from the Sky: 
Opportunities and Lessons from Drones in Africa done in 
collaboration with the World Economic Forum to contribute and 
further the work they do examining fourth industrial revolution 
technologies and how they have the potential to shape our future 
way of life. 1 Both the report and this paper were created at a unique 
and unusual time as the research, stakeholder interviews, and 
writing was conducted in the midst of the Covid-19 pandemic. This 

shifted and expanded the lens with which drones were considered 
and helped build a more robust view of future drone potential in 
Africa. This paper examines the many potential challenges and 
presents the 10 considerations Deloitte identified regarding effective 
use of drones for medical deliveries in Africa. This paper is framed 
around Deloitte’s cost-benefit model for effective drone use as well 
as the three key factors, or sensitivities, that determine whether 
drone use is more cost-effective than ground-based delivery of life-
saving medical cargo in Africa. 

In discussions with stakeholders and throughout the research 
process, a few key themes emerged that are discussed further 
in this paper. First, drones are a leapfrog technology that can 
help contribute to further technological innovation and can build 
infrastructure to contribute to additional services in communities 
beyond immediate use cases. Second, drones at their most 
fundamental level are simply an additional mode of transportation 
that can be utilized by communities and should be viewed as 
such when examining how to best use them. Third and finally, 
the sensitivity analysis performed using Deloitte’s cost-benefit 
model shows that there are three key factors for drone programs 
to be successful and financially viable: vendor selection, ground 
transportation cost, and the population served that allows for drone 
operations to scale. These factors were based on the Deloitte-driven 
sensitivity analysis and were validated though conversations with 
industry stakeholders.

The world continues to evolve with the Covid-19 pandemic, the 
introduction and continued use of fourth industrial revolution 
technologies, and additional unknown challenges. Examining the 
use of drones in Africa offers some insight into the future of an 
increasingly connected and autonomous world that will continue 
to rely on technology for a host of use cases, and the potential 
challenges and path to viability that these technologies offer.

https://www.weforum.org/reports/medicine-from-the-sky-opportunities-and-lessons-from-drones-in-africa
https://www.weforum.org/reports/medicine-from-the-sky-opportunities-and-lessons-from-drones-in-africa
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Figure 1: Deloitte identified 10 multi-dimensional considerations in establishing drone operations 
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Deloitte identified ten key considerations for effective use of drones 
through research and a series of interviews with drone industry 
experts and others who have or are planning to use drones in Africa. 
These ten multidimensional considerations must be addressed 
prior to the establishment of drone operations in Africa to ensure 
operations are successful. 

Safety
Aviation safety is a foundational element of flight operations. The 
drone industry, as a subset of the greater aviation industry, has 
unique safety considerations. As the drone industry expands the 
capability to rapidly transport precious cargo such as blood, organs 
and tissue faster and further than ever before, and to people who 
previously did not have access to the benefits of healthcare delivery, 
every stakeholder must be constantly aware of the risks and hazards 
associated with flights over precious land and communities. 

Drone part supply chain
The drone part supply chain plays a significant factor in the efficiency 
of drone operations. The primary factors impacting supply chain are 
the manufacturing and production of drone parts and the impact 
that UAS can have as part of other unrelated supply chains. Most 
drone part manufacturers are located outside of Africa, leading to 
high shipping costs when importing necessary repair components. 
These, in turn affect the cost-effective nature of the program, as well 
as the reliability of the drone in a time-sensitive response scenario. 
When a new program is established, developing a stable supply 
chain is one of the most key and cost-intensive endeavors. 

Technical
 When determining which drone type is the right solution for a drone 
program, organizations must consider capabilities and limitations. 2 
There is often a tradeoff between payload and range when selecting 
the ideal drone for a mission. In some cases, range may be limited 
by payload weight. Consideration of environmental conditions is also 
key. In most cases, communication between the ground station and 
drone is reliant online of sight radio networks, but some require the 
use of cellular networks, which can be limited in African countries. 3 

Ownership
Business models and financing considerations are key for 
determining the viability of a drone program. A variety of business 
models are available; however, two distinct ownership models are 
emerging in the drone ecosystem. First, with an outright ownership, 
the program purchases and operates their own drones and are 
responsible for all aspects of the program. These include purchasing 
drones and supporting equipment, obtaining their own qualified 
workforce, and other operational considerations such as insurance 
and liability concerns. In the second model, Drone-Delivery-as-a-
Service (DDaaS), an organization seeking to fly drones pays (typically 
a monthly flat fee) a drone services operator to carry out their 
mission, leaving the managing organization relatively hands-off for 
day-to-day flight activities. 

Community sensitization and 
engagement

For any new drone program, especially in communities where drones 
are being introduced for the first time, community sensitization is an 
important tool to educate those who are not directly involved in the 
drone operations about the technology, benefits, and missions. This 
includes communicating and demonstrating the use and benefits of 
drones to local communities and facilitating ongoing efforts to keep 
communities informed. 

Workforce
Operating a drone program successfully requires a workforce 
with specialized skill sets for the various specific positions, such as 
pilots and support staff. Specifically, pilots must have both practical 
experience and the proper licensure to operate these vehicles. 
Non-governmental organization (NGO) -led workforce development 
has been successful in building a domestic workforce for drone 
programs deployed in African countries. This, in turn, not only 
results in the direct benefits the drones provide, but also helps 
establish a high-technology workforce in the countries the drones 
are operating. 
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Government affairs & regulation
Government affairs and regulation define the scope, scale, and 
availability for drone companies to operate within each country. 
Depending on the various levels of regulation within each country, 
drone use may be much easier or much more difficult. As a result, 
examining existing regulation is an early and necessary step that 
must be taken prior to planning or implementing any drone use. 4 

Legal & privacy
There are occasions when the quickest path for a drone flight to 
deliver supplies or otherwise carry out its mission is over private 
property instead of public land. The rights of citizens to protect their 
private property, prevent trespassing, and feel safe on their own 
land are considerations that cannot be overlooked when planning 
an operation. Drone flight over private property is an issue that has 
yet to come to a definitive resolution. However, at a minimum, when 
looking into establishing an operation in Africa, it is important to 
consider if there are potential legal challenges to flying over private 
property (i.e., trespass) and whether citizens have the right to 
interfere with drones as they cross over private property. 

Third party partners
Strong partnerships are a cornerstone for successful drone 
programs. Very few organizations have developed their own 
capability to operate drones completely independently. Most 
organizations choose to work with DDaaS service providers or in 
partnership with other communities to deploy and use drones, 
especially for health and humanitarian efforts.

Insurance
Obtaining proper insurance is another essential component of 
entering the drone market in Africa. Choosing comprehensive 
and appropriate insurance policies is critical to ensure that 
drone operations are protected. The challenge that arises when 
selecting the correct plan is that while insurance is necessary, 
the recommended coverage is not well established or universally 
accepted across different countries.
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A model for effective use: 
on-demand delivery of 
critical emergency  
medical supplies

One of the most compelling use cases for drones is emergency 
delivery of critical medical goods that must be delivered quickly to 
medical providers. Drones offer the ability to travel to areas with 
limited or no access in a short timeframe. Barriers to access can 
range from natural geographic obstacles to human-made ones 
such as heavy urban traffic. Additionally, many medical treatments 
are time-critical; thus, reducing delivery times even by several 
minutes can save a life. 5  Despite this life-saving impact, many drone 
programs remain financially challenged, especially smaller programs. 
The model discussed in this section works to quantify key costs 
and benefits of drone programs to aide in determining under what 
circumstances a program can be cost-effective and have the greatest 
health impact. 

Use case: critical post-childbirth medical treatment
Our model is based on on-demand medical delivery. 6 To understand 
the use case where on-demand medical delivery is critical, consider 
a situation where a mother has given birth at a hard to reach health 
facility and begins hemorrhaging. Health workers at the facility want 
to give the mother oxytocin to help stop the hemorrhaging and 
blood to replace what was lost, but both are in short supply and 
the health facility is unable to provide these safely to the patient. 
Blood only has a shelf life of 5-6 weeks after being donated, and 
it must remain refrigerated to be safe for transfusion. For many 
remote health facilities, there is not enough blood donated locally 
to maintain a large reserve, and even with a reserve, there may be 
challenges with maintaining refrigeration due to external challenges 
such as power outages. This situation is referred to as a stockout, 

where medical goods are out of stock at health facilities and thus 
unavailable to the patients. Stockouts are common in hard to reach 
health facilities, with some goods in certain areas being unavailable 
more 80% of the time. As a result of the stockout, the health facility 
must obtain donor blood from a medical supply depot elsewhere in 
the region. This trip may take 8 hours to multiple days by traditional 
ground transportation, which is often too late for a mother suffering 
from a post-partum hemorrhage. In some instances, this delivery 
may not even be possible, particularly in remote areas during the 
rainy season, where the roads may be impassable due to flooding. 
However, a drone can deliver the necessary supplies to the health 
facility in as little as 30 minutes, within the critical window of time to 
provide treatment, potentially saving the mother’s life. By mitigating 
stockouts and ensuring that lifesaving medical supplies can be 
delivered to local health facilities when needed, drones can help  
save lives by expanding the access to treatment. 7  

Cost challenges to and effective drone program
Many drone programs are financially challenged, as they rely on 
funding from outside donors, such as International Development 
Organizations (IDOs), or are otherwise supported by the government 
of the country where the program occurs.  While enough to establish 
a pilot program, this amount will not sustain the program long-term. 
Where funding is limited or no longer available, drone programs look 
to governments, commercial partners, IDOs, donors, and venture 
capital firms as potential sources of funding; however, these sources 
also illustrate that the true path to a sustainable program is the 
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establishment of a cost-effective program where benefits exceed 
costs. The industry has struggled to identify cost-effective programs 
due to the lack of available data, the scope of components affecting 
total cost, and the difficulty of quantifying health and societal 
benefits. To explore these costs and benefits, Deloitte developed a 
tool to provide more insight in these areas and provide clear metrics 
on drone feasibility.

Inputs

Outputs

 • Delivery destination information
 • Medical good demand levels
 • Drone specifications
 • Alternative ground  
transportation data

Logistics engine calculates drone 
program requirements

Monte Carlo Simulation analyzes minute by 
minute drone activity over the course of a year

Information passes through health impacts assessment, calculates 
ground transportation cost, and calculates drone cost

 • Estimate of lives saved
 • Patient population reached
 • Trips required to break even
 • Cost per drone flight

Methodology: cost-benefit analysis model

Figure 2: Simplified Deloitte cost analysis model methodology
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How the model works
The model calculates key metrics including cost per trip, patient 
population reached, cost per life saved, and number of trips required 
to break even. These metrics are driven by a logistics engine 
that simulates the requirements, including how many drones are 
needed, how many operators are required, and amount of ground 
infrastructure needed to support a program of a given size. This is 
done by gathering user inputs on the number of potential delivery 
destinations, the distance to each destination, population covered, 
and estimates on the per capita demand for each good being 
delivered, and more. These parameters and estimated data points 
are used as an input for a Monte Carlo simulation to forecast the 
number of active drones needed so that a patient would never have 
to wait for emergency, on demand medical delivery. By crafting the 
logistics engine in a way that drones are available to immediately 
respond to time critical deliveries, delays and stockouts can be 
almost entirely eliminated, assuming that the medical goods can 
be supplied from a medical supply depot in the region. The model 
then extrapolates the forecasted values to estimate the logistical 
requirements (number of drones needed, trips flown, miles to be 
traveled) over the course of a year.

This logistics engine connects to an analysis of drone capabilities 
and costs that is compared against similar calculations for ground 
transportation, which takes into account the length and duration of 
each trip, and breaks the costs down into subcomponents (e.g. fuel 
and energy, maintenance, insurance, operator or driver pay). These 
costs vary in response to changes in user inputs. For instance, as 
more fuel-efficient modes of ground transportation are used, fuel 
costs decrease, assuming all else is equal. 

The logistics information is also passed through a health impact 
analysis to estimate the number of lives saved by more rapidly 
delivering lifesaving medical goods such as blood. This analysis is 
performed by modeling the likelihood of survival for patients seeking 
life-saving treatments as a function of time, given various levels of 
severity of their condition and comparing the time to treat patients 
when using a drone compared to using ground transportation. 

Sensitivity scenarios
Given how difficult it can be to estimate the costs and benefits, in 
part due to the magnitude of variables involved and lack of available 
data, many arguments in favor of drones are either incomplete, 
or are made on a qualitative basis rather than a quantitative one. 
Deloitte gathered data from existing drone programs and vendors 
to analyze a variety of scenarios within our model to simulate 
what a “baseline” drone program would look like in terms of size, 
cost, logistics, population coverage using estimates derived from 
stakeholder data and use that as a base case. To better understand 
the influence of each input on the overall cost savings and number 
of lives saved, Deloitte performed a sensitivity analysis where each 
of the inputs was varied by 10%, and then examined the change 
in model outputs in order to see how sensitive the outputs of the 
model are to a change in inputs. The results are shown below in 
Figures 3 and 4. Deloitte also analyzed sets of alternate scenarios to 
explore larger variances in key variables, where instead of changing 
the value by 10%, each set has a scenario where the key variable 
is significantly more favorable and one that is significantly less 
favorable, within a reasonable range.  The results are explored in 
Figures 5, 6, 7, and 8.

The model estimates lives saved by 
passing key inputs through a logistics 
engine, Monte Carlo activity simulation, 
and a cost calculator to estimate lives 
saved and breakeven cost per flight.
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Figure 3: Sensitivity bar graph

Effect of a 10% change in each input on costs and lives saved
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Notes: 
Analysis of the percentage change in net savings and lives saved based on 10% change in inputs. This analysis was performed by rerunning the model after 
varying the value of each input individually, and then comparing the results to a base case with no changes. Net Savings is improved the most by reducing 
infrastructure costs, setting up a drone program in an area with expensive ground transportation, selecting an affordable vendor, and scaling the program. Lives 
saved is driven by scaling and serving the largest population possible. 
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Input
% Net cost 
reduction

% Increase in 
lives saved

  Definition

Infrastructure Cost 11.12% 0.00%
A 10% reduction in upfront Capital Expenses, excluding  
the drone itself 

Ground Transit Mode 7.41% 0.00% 10% of trips switch from motorcycles to vans

Ground Transit Duration 7.18% 0.24% 10% of trips are delayed from 8 hours to 2 days

Ground Distance 5.01% 0.42% Ground transportation must travel 10% further

Fuel Efficiency 3.04% 0.00% Drone can travel 10% further per unit of fuel

Drone Purchase Price 3.01% 0.00% The cost to purchase the drone is reduced by 10%

Drone Flight Distance 2.97% 0.32% The drone travels 10% less distance on each flight

Ground Staff Salary 2.89% 0.00% Ground staff are paid 10% less salary

Operator Salary 2.78% 0.00% Drone operators are paid 10% less salary

Population 2.50% 10.22% The population is increased by 10%

Insurance Cost 1.11% 0.00%
Cost to insure the drones and ground equipment is 
reduced by 10%

Ground Equipment & Maintenance 1.11% 0.00%
Ground equipment and maintenance costs are reduced  
by 10%

Battery or Engine Lifespan 1.01% 0.00% Drone engine/battery lasts 10% longer

Avionics Cost 0.33% 0.00% Drone avionics cost 10% less

Battery or Engine Cost 0.23% 0.00% Drone engine/battery costs 10% less

Avionics Lifespan 0.20% 0.00% Drone avionics last 10% longer

Drone Speed 0.00% 1.68% Drone flies 10% faster

Effect of a 10% change in each input on costs lives saved

Figure 4: Deloitte sensitivity analysis summary of net savings and lives saved based on 10% change in inputs. This table provides definitions 
and numeric results for Figure 3.

Notes:
01. Very large or small values can distort the percentage impact of inputs on savings & lives saved. For instance, a very expensive drone will see a much greater 

savings from a 10% drop in price when compared to a much cheaper drone. 
02. The lives saved is minimally impacted in this analysis since there is already a vast difference in survival rate curves between traditional and drone delivery, so a 

10% increase in speed translates to arriving ~5 minutes faster, which has a much smaller impact than delivering to thousands of more patients. 
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Immediately, infrastructure costs stand out as the most influential 
factor. Since infrastructure costs are often substantial, reducing 
them by a few percentage points can go a long way toward cutting 
overall costs and driving net savings. These costs are highly 
variable from one program to the next, and could include the costs 
associated with drone ports, construction, landing pads, land or 
import fees, ancillary equipment, telecommunications equipment, 
and more. Since requirements are so dependent on the scale of the 
program, the use cases, and the drone vendor, it can be difficult to 
draw generalizable conclusions that are actionable, especially since 
many of these costs are relatively fixed.  

This analysis also revealed that for a drone program to have net 
savings for the organization funding the program, it requires three 
main factors: the selection of a vendor affordable enough that 
meets the requirements of the program, expensive enough ground 
transportation to substitute that savings can be realized, and a 
scale that is large enough that small per-trip savings can add up to 

a sizeable amount. To illustrate the impact of sensitivities, Deloitte 
provides a representative subset in the subsequent figures. In 
each figure, Scenario A and Scenario B represent the favorable 
and unfavorable ends of the data respectively, while the base case 
represents median values. 1  For illustrative purposes, this paper 
only examines the top three sensitivities that impacted the  
model results. 

Vendor selection
As drone vendor prices and pricing models largely vary, selecting the 
right vendor depends on the priorities and needs of the program. 
In the sensitivity analysis, the most important factor for vendor 
selection is how the cost of the drone vendor compares to the 
cost of having no drone program at all. To illustrate, some vendors 
are so expensive that they will always cost more than ground 
transportation, preventing a positive return on investment under 
any circumstance. 

Figure 5: Vendor comparison — Ownership Business Model

1 Details regarding the scenario inputs can be found in the appendix including inputs for vendor costs and ground transportation assumptions.

Key takeaway: Drone vendors vary greatly in their pricing and capabilities. One drone may be nearly 10 times the price 
of another, so, to be cost-effective, choose the cheapest vendor that satisfies the requirements of the drone program.

Vendor B: High Price Vendor A: Low Price  Base case: Medium Price 

Net savings -$89,958 -$320,708

Yearly operating
cost $77,563 $138,255 $319,005
Infrastructure 
cost $50,000 $100,000 $150,000
Ground transport 
savings $148,297 $ 148,297 $148,297

$20,734
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Figure 6: Vendor comparison — DDaaS

The above figures illustrate the importance of vendor selection 
and the additional savings realized by DDaaS compared to outright 
ownership of the drones. In Figure 5, all vendors purchased a drone 
for operations while in Figure 6, all used DDaaS to accomplish 
deliveries. While savings were realized by the customer the with 
Vendor A’s operating costs in both the buy and DDaaS models, 
DDaaS savings were much higher. 

Ground transportation cost
Ground transportation costs must be high enough in the area 
that savings can be realized by using drones rather than delivering 
via existing available methods. In some regions, medical workers 
will deliver supplies using public transportation for free, since it is 
seen as a civic duty to provide aid given the nature of their work. In 
this instance, no matter how affordable a drone is, the use of free 
ground transportation would yield greater savings. On the other 
hand, if ground transportation is expensive, there is more potential 
for overall savings by using drones.  In addition, the nominal price of 
ground transportation is not the only factor to consider. Drones may 
still be desirable in regions with inexpensive ground transportation if 
they can help combat other logistical and infrastructural challenges. 
In many areas of Africa, there are significant infrastructure 
challenges, and many remote areas are inaccessible during the rainy 
season due to flooding on roads. In these instances, drones can help 
ensure that supplies can still be delivered. 

Key takeaway: Drone Delivery-as-a-Service (DDaaS) can provide a much more cost competitive option compared to 
buying. DDaaS not only often results in lower overall costs, but it avoids large capital investment requirements and 
increases cost stability compared to owning drones. In this instance, DDaaS is the only cost competitive option, when 
comparing buying and DDaaS across all three cases.

Vendor B: High Price Vendor A: Low Price Base case: Medium Price 

Net savings 
(Daas) -$31,703 -$271,703

Daas prices 
(Annually) $60,000 $180,000 $420,000

$88,297.00
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Figure 7: Ground transportation 

Figure 7 illustrates the importance of ground transportation costs 
when determining whether drone use is effective. Site selection, or 
the location where a drone program is set up, can greatly influence 
overall program savings, ground transport, which is the primary 
competition for drones in an area, is often cheaper. In areas where 
ground transport is more expensive, drones tend to be more  
cost effective. 

Scaling, population, and demand 
To yield the best return on investment, drone programs must be 
executed at a large enough scale that small per trip savings add 
up over time. The marginal cost of sending a drone out on one 
more delivery is low in comparison to the cost of setting up a drone 
program from scratch. As a result, deploying drones at scale allows 
for lower per trip costs when averaged out over the total number 
of trips. Key factors in determining whether a drone program will 
scale are the population of the proposed service area and demand 
in the form of the number of people served. The analysis shows that 
positive returns on investment only occur if the program is large 
enough to scale. Therefore, evaluating the financial performance of a 
small drone pilot will show less than desirable results, when the issue 
may only be that the drone program has not reached a large enough 
scale for savings to add up enough to offset costs. 

Key takeaway: Without changing drone vendors or demand levels, having more expensive modes of ground 
transportation can make drones (nearly) cost-competitive. Since drones cannot compete in price with cheap or free 
transportation (including public transit), site selection is critical in having a cost-effective drone program; drones must 
be used where ground transportation is currently expensive.

Scenario B: All motorcyclesScenario A: All vans Base case: Mix of motorcycles,
 land cruisers, vans, hybrid

Net savings -$89,958 -$119,098

Ground transport
cost Savings $232,963 $148,297 $119,158

-$5,292
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Figure 8: Population and demand comparison

Savings add faster than costs when drones are used in appropriate 
environments that benefit the most people. This is due to the 
low marginal cost of a drone trip compared to a trip by ground 
transportation. Note that a positive return does not occur until a 
large-scale program is reached, since it takes many trips before  
small single-trip savings offset the large upfront costs.

Key takeaway: The reason that drones scale well is because savings add up faster than costs. When the population 
increases by a factor of 10, traditional ground transport costs increase by roughly 6 times, while drone costs only increase 
by a factor of two. This allows for large savings to be realized from not using ground transportation which offsets the costs 
of the drones. However, this means that having a prohibitively expensive drone, or cheap/free ground transportation will 
prevent drones from ever reaching a cost-competitive scale, no matter how many trips the drones travel. 

Scenario B: 10M Population
18,840 Annual Cases

Scenario A: 100K Population
360 Cases

Base Case: 1M Population
2000 Annual Cases

Net savings -$89,958 $318,766
Total yearly cost + 
infrastructure cost $173,914 $238,255 $730,059

Ground transport
cost savings $41,780 $ 148,297 $1,048,826

-$132,134
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Conclusion
The establishment of a drone program in African countries presents the prospective 
operator with significant multi-dimensional considerations for their effective use. Many 
of these considerations will require the creation of new institutions and come with 
significant costs that impact whether a program can be set up in a safe manner. Beyond 
the multi-dimensional considerations, vendor selection, ground transportation cost, and 
the population served that allows for drone operations to scale impact the viability of a  
program and whether it makes financial sense to use a drone over more traditional  
methods of transport. 

By delivering medical supplies, drones can save lives and improve access to healthcare 
for those in hard to reach areas. Drones can also help catalyze improvements in 
infrastructure, such as expanding cellular service coverage, which can be a prerequisite 
for drone service. Drones can also help mitigate challenges stemming from a lack of 
infrastructure in areas, such as inaccessible roads during the rainy season. While the 
establishment of a drone program can come with significant costs, the benefits in lives 
saved can outweigh the costs in circumstances where drones can reduce delivery times 
and enable access to previously inaccessible areas.  A sustainable program can be 
achieved if drone use occurs in appropriate circumstances and will provide long-term 
lifesaving benefits. 
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Appendix
Model Inputs and Outputs
Below lists the main categories of inputs and outputs. Note that it does not contain an exhaustive list of every item 
within a category. 

Model Inputs

Category Examples

Destination Information
Distance by air 
population served

Medical Good Information
Demand for each medical good
per unit cost, volume, weight of goods

Alternative Ground  
Transportation Information

Duration of ground trip to destination 
Method of ground transportation to destination 
Accessibility of location by ground (ex. limited due to rainy season)

Drone Specifications
Drone flight speed 
Drone flight range 
Cargo capacity (weight & volume)

Model Outputs

Category Examples

Ground Transportation Costs
Cost per ground transportation delivery 
Cost per KM traveled by ground

Drone Costs
Cost per drone delivery 
Cost per KM traveled by air 
Number of flights to break even

Health Impacts
Number of lives saved 
Number of patients not served by ground transit 
Number of patients receiving faster treatment
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Scenario Variable 
Changed

Amount Notes

Vendor comparison — 
buying (base case)

Drone Vendor variable Comparison between base case and two vendors.

Vendor comparison -  
Drone Delivery as a Service

Monthly lease 
price

variable

Drones are now provided and operated for a flat 
monthly fee, which removes all other cost components. 
Annual Cost is Monthly Lease Price multiplied by 12. 
This illustrates how drones as a service can offer a cost 
competitive alternative to owning drones.

Ground transportation 
mode

% Trips served – 
ground transport

A: Motorcycles: 
100% 

B: Vans: 100%

This scenario changes from a mix of ground 
transportation modes to using only motorcycles or only 
vans to reach all destinations. This illustrates how more 
expensive ground transportation contributes to net 
savings.

Population & demand Population A: 100,000 
B: 10,000,000

Population scaled up and down by a factor of 10. This 
varies the number of annual drone flights to 18,840 
and 360, which require 11 and 2 drones, respectively. 
This illustrates how drones can scale well to realize 
savings enough to offset fixed costs.

Scenario descriptions
Below are descriptions of the scenarios used in the cost-benefit analysis.
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