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Similar to other agricultural equipment 
purchases, cost and potential for return 

on investment for drone sprayers must 
be carefully evaluated. General Consid-
erations and Requirements for Drone 
Spraying (AEN-171) summarized what 
aspects should be evaluated prior to the 
purchase of a drone sprayer, or unmanned 
aircraft systems (UAS) sprayer. These as-
pects include cost considerations, potential 
uses, certificates and licenses, equipment, 
utilities, software, insurance, maintenance 
and repairs, and time allocation. 
 This publication describes how to deter-
mine different cost metrics (cost per acre, 
cost per flight, and cost per hour) for drone 
sprayers and serves as a guide to using the 
Drone Sprayer Cost Summary Decision 
Aid. This tool is meant to help farmers 
and sprayer service providers make more 
informed economic decisions about the 
purchase and utilization of drone sprayers. 
For both farmers and sprayer service pro-
viders, the cost determination will allow 
comparisons between different sizes and 
models of drone sprayers. Furthermore, the 
determination of the cost per acre allows 
comparison against other sprayer platforms 
such aerial (planes and helicopters) and 
ground-based sprayers. While the cost 
per acre is important, the flexibility with 
regard to timing of application provided 
by a drone sprayer must be individually 
evaluated by farmers or service providers 
for their respective operations. For service 
providers, the decision aid will also help 

ascertain what potential rates to charge for 
their applications and how that will affect 
profitability. 
 A Drone Sprayer Cost Summary Deci-
sion Aid has been developed specifically for 
drone sprayer applications and is available 
online at https://www.engr.uky.edu/direc-
tory/jackson-joshua. A separate decision aid 
(AEN-160) has been developed to estimate 
the cost per flight and cost per acre of UAS 
flights that entail crop scouting, fence line 
inspecting, livestock monitoring, and other 
remote sensing activities.

Using the Tool 
 This decision aid provides an overview 
of the costs that will be encountered when 
purchasing and operating a drone sprayer. 

The decision aid is an Excel workbook 
that is organized into individual sheets 
containing pertinent cost inputs and calcu-
lations. The directory sheet contains basic 
instructions for using these sheets and nav-
igational hyperlinks to the sheets on total 
costs, equipment ownership, certificates 
and licenses, utilities, software, insurance, 
repair and maintenance, and chemical 
applications (1–10). The sheets can also be 
accessed using the tabs along the bottom 
of the workbook. Note that, depending on 
screen width, you might need to use the left 
and right scroll arrows to see all of the tabs. 
Start a session by opening the workbook 
and clicking on the directory sheet, if the 
directory sheet is not already open. A blue 
button at the top of each sheet will allow the 
user to return to the directory at any time. 

Directory Sheet
 The sheet hyperlinks on the left side of 
the directory sheet (Figure 1) can be used to 
quickly navigate to the desired sheets with-
in the notebook. The notes section to the 
right reminds the user that cells with blue 
text will indicate values that the user must 
define, and cells with yellow backgrounds 
indicate drop-down lists that the user must 
select. All other cells will be prepopulated 
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Figure 1. Directory sheet. Chemical sheets can be enabled or disabled on this sheet by using 
the drop-down menu.

https://www2.ca.uky.edu/agcomm/pubs/aen/aen171/aen171.pdf
https://www.engr.uky.edu/directory/jackson-joshua
https://www.engr.uky.edu/directory/jackson-joshua
https://www2.ca.uky.edu/agcomm/pubs/aen/aen160/aen160.pdf
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estimations or calculated values that are 
dependent on the user-defined inputs and 
are locked to avoid unintended entries  
or keystrokes.
 From this sheet, the user can define up to 
10 different chemicals planned for applica-
tion during the upcoming year. By default, 
the chemical identified as “Chemical Com-
ponent 1” is enabled. Additional chemicals 
can be enabled by selecting the associated 
drop-down menu option. If more than 10 
different chemicals are expected, make 
some grouping assumptions for cost esti-
mates and spray volumes in the chemical 
sheets so that only 10 sheets are used. 
Define the chemical name for each applied 
product, and the chemical name entered 
on this sheet will be prepopulated on the 
accompanying chemical sheets. Click on 
each chemical component to navigate to 
its associated sheet.

Equipment Ownership Sheet 
 On this sheet, the user will define the 
equipment that will be purchased and 
the associated cost (Figure 2). The sheet 
has been populated with the typical items 
that might be needed for a drone spraying 
operation, but the sheet can be customized 
to a particular operation by activating or 
deactivating rows as needed. Changing 
the number of units for any item to zero 
will deactivate the row (indicated by gray 
shading), thereby excluding it from the 
calculations; changing the number of units 
to one or greater will activate the row. The 
equipment information can be edited to be 
more descriptive of the actual equipment 
being considered. The purchase price can 
be obtained from the website of the distrib-
utor or manufacturer.
 The estimated years of economic life 
relate to the duration for which an asset 
would be functionally viable to the average 

drone sprayer operator. The drone manu-
facturer may offer some information about 
typical longevity of the product. If that is 
not available, a reasonable estimate for the 
years of economic life of a drone sprayer, or 
a similar electronic device, is usually about 
three to five years. 
 The salvage value is the estimated worth 
(resale value) of an asset at the end of its 
economic life. With the rapid advancement 
of electronic and drone technology, drone 
sprayers over five years old may have a lim-
ited resale capability due to obsolescence. 
Some items, such as batteries and propel-
lers, would possess no resale value at the 
end of their economic life.

Certificates and Licenses Sheet
 The operation of drone sprayers must 
follow the rules and regulations laid out by 
the Federal Aviation Administration (FAA) 
as well as state and local regulations (Figure 
3). Publication AEN-171 enumerates these 
requirements as they pertain to drone 
spraying. The certificates and licenses sheet 
allows users to input the monetary costs of 
these required certifications.

Utilities Sheet
 In this sheet, information associated with 
energy use is characterized. Select the pow-
er source from the drop-down list. Most 

Figure 3. Certificates and licenses sheet.

Figure 2. Equipment ownership sheet.

https://www2.ca.uky.edu/agcomm/pubs/aen/aen171/aen171.pdf
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drone sprayers will use either batteries only, 
fuel only, or a hybrid of batteries and liquid 
fuel (Figure 4). 
 Selecting “Batteries Only” as the power 
source will cause the sections on conven-
tional electric resources and generator 
fuel use to be activated. Since most of the 
spraying is likely to be conducted in remote 
locations, the majority of charging for bat-
tery-powered drone sprayers will be done 
using a generator. In the section related to 
generator fuel use, the user must input the 
percentage of batteries charged using an 
electric generator (0-100%). The remaining 
percentage will be automatically allocated 
to the percentage of batteries charged using 
conventional electrical power, listed in the 
section on conventional electric resources, 
as the two values must equal 100 percent. 
For instance, if the percentage of batteries 
charged using electric from a generator is 
set to 95 percent, the percentage of batteries 
charged using conventional electric power 
will automatically be changed to 5 percent. 
To activate the row designated as “Other” 
in the equipment information column and 
include it in the cost estimate, change the “% 
of Batteries Charged Using Conventional 
Electric” entry within that row to a value 
greater than zero. Alternatively, to deac-
tivate the row, change the “% of Batteries 
Charged Using Conventional Electric” 
entry to zero.
 For batteries charged using conven-
tional electric resources, enter additional 

information to indicate the number of 
batteries used per f light, charger power 
requirements (measured in watts), duration 
of charge (measured in hours), cost per kilo-
watt-hour (kWh), and number of batteries 
simultaneously charged. For generator fuel 
use, input the number of batteries used per 
flight, gallons of fuel used per hour by the 
generator, duration of charge (measured in 
hours), cost per gallon of fuel, and number 
of batteries simultaneously charged. 
 If “Fuel Only” is selected as the power 
source, the hybrid or fuel powered UAS 
section will be activated. The column titled 
“Select UAS Fuel Units” allows the drone 
sprayer to list the fuel used per flight in 
ounces, pints, quarts, or gallons. The num-
ber of units of fuel used per flight and the 
cost per gallon of fuel would then need to 
be defined. 

 If “Hybrid (Battery and Liquid Fuel)” is se-
lected as the power source, all the sections 
within the utilities sheet will be activated, 
since both battery and liquid fuel are used 
to power the drone.

Software Sheet
 This sheet addresses the cost of software 
used (Figure 5). Most drone sprayers come 
equipped with the software needed for 
operation; however, some manufacturers 
or distributors may require specialized 
software upgrades or licenses for support. 
Input the initial cost and the number of 
valid years for the software upgrades or 
licenses. Please note: If there is a one-time 
fee and perpetual license, enter “40” as the 
number of valid years, along with the asso-
ciated initial cost.

Figure 4. Utilities sheet.

Figure 5. Software sheet.
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Insurance Sheet
 Insurance is necessary to ensure that op-
erators of agricultural drone sprayers pro-
tect themselves from financial difficulties 
that may arise due to equipment damage or 
claims against the drone sprayer operation. 
Traditional resources for insurance may not 
offer the desired coverage or plans needed 
for drone sprayers; insurance plans from 
dedicated aviation insurance companies 
should be investigated. Drone sprayer in-
surance would typically involve hull insur-
ance and liability insurance (Figure 6). Hull 
insurance would cover damage to drone 
sprayer equipment. Liability insurance 
would cover bodily injury, property dam-
age, and personal injury claims. Depending 
on the insurance coverage, additional 
coverage related to the risk associated with 
chemical transport, application, drift, and 
potential damages to the client’s or neigh-
bor’s crops should be considered. As such, 
it is important to obtain several quotes on 
different types of coverage plans, keeping 
in mind that contacting dedicated aviation 
insurance companies may be required.

Maintenance and Repairs Sheet
 As with other farm equipment, mainte-
nance and repairs are essential for the con-
tinuous function and timely deployment 
of the drone sprayer. Unless the cost for 
maintenance and repairs for drone sprayers 
can be more specifically defined, assume 
it to be at least 5 to 10 percent of the initial 
cost of the drone (Figure 7).

Chemical Sheets
 These sheets allow the cost per acre and 
the cost per flight of chemical application 
to be estimated. Complete the estimates 
for the other sheets prior to entering values 
into the chemical sheets. 
 Please note: A chemical sheet must first 
be enabled from the directory sheet (Figure 
1) before it can be accessed. 
 Important: If more than one chem-
ical sheet will be used, enter infor-
mation for all the desired chemical 
sheets before going back to review 
 the numbers. 
 Input data related to the chemical in-
formation, spray volume (including both 
chemical and carrier), drone sprayer spec-
ifications, f light information, personnel 
responsibilities, and economic consid-
erations. For the chemical information, 
specify the chemical cost, carrier cost, and 

chemical application rate. Chemical cost 
is the cost per unit volume (measured in 
ounces, pints, quarts, or gallons) for the 
chemical being applied. In this example 
(Figure 8), the chemical cost of the corn fun-
gicide is $289.98 per 2.5-gallon container. 
The chemical cost per gallon will be auto-
matically calculated. Carrier cost per gallon 
will be the cost per gallon of water or other 
carrier solution. This may be a real cost 
from a utility company. If local well water is 
used, consider including the electricity cost 
for pumping the water. The chemical appli-

cation rate is the stated amount (measured 
in ounces, pints, or quarts) of chemical ap-
plied per acre, as specified by the label. The 
spray volume per acre is the chemical vol-
ume plus the carrier volume, as applied per 
acre. The cost per spray volume is primarily 
determined by the chemical cost and is  
automatically calculated.
 The drone sprayer specifications (spray 
tank volume, maximum operating speed 
for spraying, effective spray width, maxi-
mum flow rate, maximum flight time, and 
maximum sprayer application time) are 

Figure 6. Insurance sheet.

Figure 7. Maintenance and repairs sheet.
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used to ascertain both the calculated flow 
rate required at maximum operating speed 
and the calculated speed required at the 
maximum flow rate (Figure 9). Most of the 
drone sprayer specifications can be found 
on the manufacturer’s website or within the 
product information. The exception would 
be the maximum sprayer application time, 
as this is just an estimate of the minutes of 
battery power available for spraying minus 
any ferrying time to and from the spray 
location. With the limits established by the 
drone specifications, either the maximum 
flow rate or the maximum speed will be 
automatically applied to set the actual 
operating speed. From the set speed, the 
operational flight time required to empty 
the tank completely is calculated and used 
to determine if a full load or partial load will 
be applied.
 Flight information, such as total acres 
sprayed and the number of drones used, 
will determine the total number of flights 
conducted and the actual UAS spraying 
time (Figure 10).
 Personnel responsibilities must be input 
as well. The overall labor cost (measured in 
dollars per hour) can be input and used as 
the overarching way to set all the individ-
ual task labor costs (Figure 11). If multiple 
drone sprayers are used, the overall labor 
cost must be adjusted accordingly. Typical-
ly, service providers might charge $150 per 
hour for each drone sprayer flown. Thus, 
three drone sprayers operated simultane-
ously would cost $450 per hour. This overall 
labor cost charged by a service provider 
would be used to generate income and 
cover their operating and ownership cost, 
as well as allowing for a profit. 
 For farmers or their workers, the overall 
labor cost estimate would be a f lat rate 
between $8 and $20 per hour and would 
result in a significant cost savings for the 
farmer. The overall labor cost for farmers 
or their workers is dramatically lower than 
that charged by service providers, but it is 
based on the opportunity cost of other work 
that could be performed by the farmers 
or their workers. Farmers would want to 
minimize this expense, whereas service 
providers would charge their customers to 
optimize their revenue streams.
 The duration of time allocated per flight 
(measured in minutes), as associated with 
flight planning and setup, ferrying, time 
spent between flights, post-processing time, 
visual observer (VO) responsibilities, and 

Figure 8. Chemical sheet, showing chemical information.

Figure 9. Chemical sheet, showing drone sprayer specifications.

Figure 10. Chemical sheet, showing flight information.

Figure 11. Chemical sheet, showing personnel responsibilities.
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other related responsibilities, will need to 
be determined. The labor cost will automat-
ically be pulled from the previously input 
overall labor cost but could be modified for 
each task, if desired. For instance, the time 
required for the VO is initially set to be the 
summation of all the other tasks conducted 
by the pilot in command (PIC). Depending 
upon the VO’s skillset, the VO may have 
an hourly rate equal to or less than that of 
the PIC. The summation of all personnel 
responsibilities (excluding the VO) will be 
used to determine the capacity (measured 
in acres per hour) of spraying that can be 
conducted by the PIC. The calculated acres 
per hour should be similar to the rate quot-
ed by the manufacturer. 
 In the economic considerations section 
(Figure 12) the cost per f light and cost 
per acre will be calculated for the UAS, 
chemical, and combined assets (UAS and 
chemical). Entering the price per bushel of 
the crop (listed on the Excel sheet as “$/
bu for Crop”) allows for the calculation 
of the breakeven increase in yield when 
compared to an untreated crop. Depending 
on whether “Farmer” or “Service Provider” 
was selected on the total cost sheet, the PIC 
income or cost will be calculated on a total 
and per flight basis. The total cost (UAS and 
chemical) will also be determined.
 Within the chemical sheet, the desired 
total UAS cost of application per acre can 
instead be input and used to determine the 
overall labor cost (Figure 13). For instance, 
the user might input a UAS cost of appli-
cation per acre of $12 to be competitive 
with ground-based equipment. Clicking 
the button to solve for desired cost per acre 
will cause the sheet to calculate the overall 
labor cost required to achieve that desired 
cost per acre of application. In the example, 
the overall labor cost would be modified 
from $450 per hour to $72.08 per hour to 
achieve a $12-per-acre cost of application.

Total Cost Sheet
 The summary of the calculations from 
the other sheets will be shown in the total 
cost sheet (Figure 14). On this sheet, the 
user should define the interest rate and 
the cost viewpoint as either farmer or 
service provider. The interest rate is the 
cost of either having or borrowing money. 
Interest rate will be used to determine the 
opportunity cost for the equipment that is 
purchased, since the money could also be 
invested in other ventures. Depending on 
the current economy, a rate of 3–10 percent 
would be appropriate. 

 Establishing the cost viewpoint as farmer 
or service provider allows for the overall 
labor cost, which is assigned in the chemical 
sheets, to be viewed as an income stream 
or a cost. Selecting “Farmer” considers the 
overall labor cost as only a cost, whereas 
selecting “Service Provider” views overall 
labor cost as an income stream. For farmers 
or their workers using this decision aid, the 
worksheet assumes that the overall labor 
cost would be another expense for their 
operation. For sprayer service providers, the 
overall labor cost would be assigned to their 
customers. Thus, this would be the revenue 
stream for the sprayer service providers.

Figure 12. Chemical sheet, showing economic considerations.

Figure 13. Chemical sheet allows users to determine overall labor cost based on desired cost per acre.
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 The initial cost, annual cost, cost per 
flight, and cost per acre will be determined 
on this sheet. For the farmer, the total cost 
per acre of spraying will be ascertained. For 
sprayer service providers, the net per acre 
will be calculated and should be greater 
than zero to be considered as a viable busi-
ness opportunity.

Conclusion
 Utilizing an agricultural drone sprayer 
can be an effective way to apply desired 

chemicals to a crop. Nonetheless, it is still 
a purchase that must be evaluated carefully 
from an economic standpoint. As there 
are several drone sprayer manufacturers, 
each possessing multiple lines and sizes of 
drones, the intended use and specifications 
of the drone sprayer must be thoroughly 
evaluated prior to purchasing to ensure the 
best economic outcome. The numbers de-
veloped by this decision aid could be input 
into partial or annual budgets and used to 
justify or reject the decision to purchase 

a drone sprayer. Alternatively, the inputs 
within this decision aid could be modi-
fied and used to determine the potential 
payback period or the minimum number 
of acres required to break even from the 
investment. The feasibility and practicality 
of a drone sprayer will depend on potential 
cost savings, time savings, or increased 
revenue generated on a case-by-case basis.

Figure 14. Total cost sheet.
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