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Abstract 

 
Agriculture in Indonesia can be said to be less productive, and Indonesia still imports rice or other staple foods. Many 
factors make agriculture in Indonesia less productive. One of them is the ability of farmers to use technology to help 
farmers increase productivity. One of the technologies that farmers will need to make it easier to manage their farmland 
is Drone Technology, where this technology can make it easier for farmers to increase their crop productivity. 
Agricultural drones are divided into drone sprayers to spray pests and surveillance drones to survey and map 
agricultural land. Technology to help increase agricultural productivity is very important so that Indonesia will be able 
to become self-sufficient in food by producing its food. But in reality, there are still many farmers who lack the capital 
to buy technology and lack skills in using the technology. So this study was conducted to see how the techno-economic 
feasibility of the agricultural drone rental business. This study uses an investment feasibility analysis method to 
looking at the internal rate of return, payback period, and net present value. The results were obtained from the 
feasibility of technology by analyzing the Investor/capital owner, Business process, Target market, Form of 
cooperation, and Technological readiness. Then for economic feasibility, it is obtained that the investment in the 
agricultural drone rental business passes the payback period eligibility criteria, with a payback period of 2 years 10 
months. The net present value of the investment is IDR 304,943,000. With the eligibility assessment criteria being an 
NPV value of more than IDR 0, it can be concluded that the investment in the agricultural drone rental business passes 
the net present value eligibility criteria. With the IRR level generated at 22.62% greater than the MARR determined 
at 20%, it can be concluded that the investment plan for the agricultural drone rental business passes the internal rate 
of return eligibility criteria. So from the techno-economic feasibility analysis of the drone rental business, it is said to 
be technically and economically feasible. 
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1. Introduction  
 
Drones are an interesting technology with a rich history dating back more than 170 years (Ford, 2018). Drones are 
only unmanned aerial vehicles (also often referred to as UAVs) (Karp & Pasztor, 2006). Drones make news in 
positive and negative ways. In some cases, drones make positive changes, in agricultural drones, it makes it easy for 
farmers to increase the productivity of their crops. But there have also been negative cases of unwanted surveillance 
and airborne collisions with pilot aircraft, for example on military drones. For this reason, it is important to further 
explore the potential of existing and future drones. 
 
Drone sales trends increase every year. Estimates of the global commercialization of the drone market range from 
US $ 2 billion to the US $ 6.5 billion in 2020. The estimated total market that can be handled is US $ 130 billion in 
2015 and the economic impact reaches the US $ 80 billion in 2025 (Ipsos Business Consulting, 2017). Based on data 
released by Gartner (2017) sales of drones are predicted to reach 3 million units. Compared to 2016 the total growth 
for 2017 could reach 39% (Yusuf, 2017). Drones will grow steadily in the consumer, commercial and military 
sectors. In its 2016 report, Goldman Sachs estimates that drone technology will reach a total market size of $ 100 
billion between 2016 and 2020. Although 70% of this figure will be linked to military activity, the commercial 
business represents the fastest growth opportunity, projected to reach $ 13 billion between 2016 and 2020 
(Castellano, 2017). 
 
Productivity rice in Indonesia of 51.14 kg/hectare and rice production of 54,604,033 tons. This much rice yield is 
not balanced with productivity in harvesting which is only 51.14. So agriculture in Indonesia can be said to be less 
productive, and Indonesia still imports rice or other staple food. Drone technology is one of the technologies to 
increase agricultural productivity in Indonesia. Agricultural drones are divided into spray drones for spraying pests 
and surveillance drones to survey and map agricultural land. 
 
Technology to help increase agricultural productivity becomes very important so that Indonesia will be able to 
become food self-sufficient by producing its food. For this reason, this study examines the economic feasibility of 
drone technology in Indonesia using the breakeven method and sensitivity analysis with data collection methods 
using secondary data from previous research, journals, and the internet. This research is intended for the 
government, farmers, and users of agricultural technology to make this research a recommendation in determining a 
decision/policy to increase agricultural productivity. 
 
Increasing agricultural productivity is not only the role of farmers and the government but the community also needs 
to play a role. Including supporting technology entrepreneurs, their roles are needed so that the achievement of 
increased agricultural productivity is achieved. In this case, there are a lot of technologies needed to support this, 
one of which is a drone. Which of these drones has begun to be used by farmers to support this, but there are still 
many farmers who are still manual in solving problems and needs in farm fields? 
 
Drone to support agriculture, there are 2 types, namely, spray drone and surveillance drone. One of the drones that 
first issued the spraying drone was the DJI Agras MG-1 Drone, this drone was designed for the application of 
precision variable level liquid pesticides, fertilizers, and herbicides, bringing a new level of efficiency and 
management to agriculture. DJI Agras MG-1 is sold in Indonesia at a price of 200 million rupiah. It is very 
expensive, so there is a capital problem with it. This is the role of agricultural technology entrepreneurs to be able to 
help solve this problem, by lending capital to buy the technology or the existence of a drone rental business for 
farmers with minimum capital. 
 
Economic analysis is the process of ensuring the economic and financial viability of a project through the 
calculation of the Cost-Benefit Ratio (BCR), Net Present Value (NPV), Internal Return Rate (IRR), etc. When it is 
necessary to overcome the errors of various estimates used in economic analysis, sensitivity analyzes are carried out 
concerning changes in primary variables such as demand, unit prices, and discount rates to determine their impact on 
economic viability (Kim et al, 2008). Economic analysis is needed in determining the feasibility of a business, as 
well as in this drone business. So, this research will discuss the economic analysis of past business drones in 
Indonesia. The purpose of this study is to determine the feasibility of the drone business in Indonesia and provide 
recommendations for relevant stakeholders. 
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2. Literature Review 
 
2.1 Agricultural Drones 
 
Agricultural Drones are Unmanned Aerial Vehicles (UAVs) with functions to monitor crop growth, optimize 
agricultural operations, and increase crop production. Sensors and digital imaging capabilities can give farmers a 
richer view of their fields. Agricultural drones can collect information that may prove useful in improving agricultural 
efficiency and crop yields. Agricultural drones provide farmers with an easy view of their fields from the sky. This 
overview may reveal many problems such as problems of soil variation, investments in parasites and fungi, and 
irrigation problems. The multi-spectral image presents a near infrared view as well as a visual spectrum view. The 
combination shows farmers the difference between healthy and unhealthy crops, which are not always apparent to the 
naked eye. Therefore, this perspective may be useful for the assessment of plant growth and production. 
 
Furthermore, the drone can periodically inspect the crops for the farmer's taste. Weekly, daily or even timetables 
images can show changes in crops over time, thus showing "hot spots". Once those issues are identified, the farmer 
can try to improve crop management and production. Agricultural drones can be used in several ways, with primary 
drones being operated by farmers or as a service. 
 
Other companies could begin flying their drones in non-regulated areas to test their competition and learn about crop 
conditions and farm performance. Such a scenario could result in compromising the essential secrets of the enterprise. 
People want to know that they are safe and protected, so the burden is not just on farmers but on those around them. 
 
There are ethical and social implications associated with the use of agricultural drones. One of the advantages is that 
they are able to properly monitor and control the use of pesticides. It minimizes the environmental impact of pesticides. 
However, drones do not need permission to fly over someone's property below 400 feet (130 m) above sea level. They 
may have microphones and cameras attached, and the consequent concern for a potential privacy violation has caused 
some opposition to drones. 
 
This is a lot of room to grow with agricultural drones. As technology continues to improve, so too will crop imaging. 
With the data that drones capture from crops, farmers can analyze their crops and make informed decisions about how 
to proceed, given the accurate crop information. Plant production analysis and correction software has the potential to 
expand into this market. Farmers will fly a drone above their crops, identify a specific problem in a specific area, and 
take action to correct the problem (Africa Farming, 2018). It gives farmers time to concentrate on the overall 
production rather than spending time looking at their crops. Other uses include livestock monitoring, fence surveys 
and plant pathogen monitoring (Ehrenberg 2018). 
 
2.2  Technical Feasibility Analysis 
 
Technical feasibility is mainly associated with the technological evolutes of the project. In this subject area generally, 
a group of engineers or technical experts study the whole projects and technical aspects. This study facilitates said 
organizations to properly assess. The industrial possessions may assemble capability. Based on the results it decides 
whether the technical team can convert the idea into real (Schwender, 2005).   
 
The technical feasibility analysis of the agricultural drone business is seen in which technical aspects are needed to 
convince decision-makers if the business to be run is feasible. So the analysis of technical aspects is needed. The 
aspects that need to be analyzed include the technical aspects of technology, the technical aspects of the company's 
form, and the readiness of the drone technology and the drone device. Besides the internal technical aspects of the 
company such as organizational structure, company layout, business processes, production processes, quality control 
processes also need to be considered, but this is done after the company produces products and enters the market. 
 
2.3 Economic Feasibility Analysis 
 
Economic feasibility study related with price, and all kind of expenditure related with the scheme before the project 
start. This study also improves project reliability (Bridgwater, 1995). It is also helpful for the decision-makers to 
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decide the planned scheme is processed later or now, depending on the financial condition of the organization 
(Mukhrejee, 2017). This evaluation process also studies the price benefits of the proposed scheme. 
 
All economic studies of capital project engineering must consider the returns that will or must be generated by a 
particular project. The basic question is whether the proposed capital investment and related expenses can be recovered 
with overtime income (or savings) in addition to igniting capital that is quite attractive given the risks involved and 
the potential for alternative uses. Interest and time-money relationships appear as important elements in answering 
this question, and they apply to various types of problems. Because capital investment patterns, cash flow income (or 
savings), and cash flow expenditure can be very different in various projects, there is no single method for carrying 
out engineering economics analysis that is ideal for all cases. As a result, several commonly used methods. 
 
Investment feasibility analysis is very important and must be done in the establishment of businesses and the 
development of new businesses. This is done to see whether an investment is financially profitable or harmful. In 
addition, an investment feasibility analysis is also a determining factor for investors to invest business capital for a 
company. (Diharjo, 2014). Here are some methods that can be used to assess the feasibility of investment, namely: 
 

a. Payback period (PP) 
According to Keown (2001), the payback period (PP) is the number of years needed to cover initial expenditure. In 
other words, this method is the ratio between the initial cash investment and the cash inflow, and the results are 
determined in units of time. Two types of calculation models will be used in calculating the return period as follows: 
If the net cash is the same every year, the formula used is: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =  𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
𝑁𝑁𝐼𝐼𝐼𝐼 𝐶𝐶𝐶𝐶𝐼𝐼ℎ/𝑦𝑦𝐼𝐼𝐶𝐶𝑦𝑦

 𝑥𝑥1 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃................................................................. (1) 
If the net cash is different every year, the formula used: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑛𝑛 𝐶𝐶−𝑏𝑏
𝑐𝑐−𝑑𝑑

.............................................................................................. (2) 
Where: 
n = last year in the amount of cash flow still cannot cover the initial investment 
a = initial investment 
b = total cumulative cash flow in "n" 
c = total cumulative cash flow of year n + 1 
The criteria for evaluating with this method is that if the payback period is shorter than the maximum payback period, 
the investment project is feasible to run. This method is quite simple to use, therefore there are still weaknesses in 
using this method. Its main weakness is that it does not pay attention to the concept of the time value of money and 
also does not pay attention to cash inflows after payback. 
 

b. Net Present Value (NPV) 
According to Kasmir (2012), Net present value or net present value is a comparison between PV of net cash (PV of 
Proceed) and investment PV (capital outlays) over the life of the investment. This difference between the two PV 
values is called the net present value (NPV). 
The formula used to calculate NPV is: 

𝑁𝑁𝑃𝑃𝑁𝑁 =  ∑ 𝑅𝑅𝐼𝐼
(1+𝑖𝑖)𝑡𝑡

........................................................................................................... (3) 
Where: 
Rt = net cash flow in year n 
i = discount rate 
t = cash flow time 
The evaluation criteria of this method are: 
If NPV> 0, the project proposal is accepted 
If NPV <0, then the project proposal is rejected 
If NPV = 0, then the company value remains even if the project proposal is accepted or rejected. 
 

c. Internal Rate of Return (IRR) 
According to Kasmir (2012) Internal rate of return (IRR) is a tool to measure the rate of return on internal results. 
There are two ways to find IRR. 
- The first way to find IRR is by using the formula: 

 𝐼𝐼𝐼𝐼𝐼𝐼 =  𝑁𝑁𝑁𝑁𝑁𝑁1
𝑁𝑁𝑁𝑁𝑁𝑁1−𝑁𝑁𝑁𝑁𝑁𝑁2

𝑥𝑥(𝑃𝑃2 − 𝑃𝑃1) ................................................................................. (4)  
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 Where: 
𝑃𝑃1 = interest rate 1 (the discount rate that produces NPV1) 
 𝑃𝑃2 = interest rate 2 (the discount rate that produces NPV2) 
NPV1 = Net Present Value 1 
NPV2 = Net Present Value 2 

- The second way to find IRR 
𝐼𝐼𝐼𝐼𝐼𝐼 =  𝑃𝑃1 − 𝐶𝐶1𝑥𝑥

𝑁𝑁2−𝑁𝑁1
𝐶𝐶2−𝐶𝐶1

........................................................................................... (5) 

 Where: 
𝑃𝑃1 = interest rate 1 
𝑃𝑃2 = interest rate 2 
𝐶𝐶1 = NPV 1 
𝐶𝐶2 = NPV 2 
 

d. Profitability Index 
According to Suliyanto (2010), the Profitability Index or often referred to as the Desirability Index (DI) is a method 
that calculates the ratio between the present values of net cash receipts in the future (proceed) with the present value 
of investments. Formula used: 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐼𝐼𝑛𝑛𝑃𝑃𝑃𝑃𝑥𝑥 (𝑃𝑃𝐼𝐼) = 𝑁𝑁𝑁𝑁𝑁𝑁

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
................................................................... (6) 

The evaluation criteria for this method is that if P> 1, the proposed project is said to be profitable, but if P1 <1, then 
the project proposal is not profitable. 
 
2.4 Sensitivity Analysis  
 
Sensitivity analysis is used to explore what happens to a project's profitability when the estimated value of study 
factors is changed. For example, if annual expenses turn out to be 10% higher than expected, will the project still be 
acceptable? Sometimes, sensitivity is specifically defined to mean the percent change in one or more factors that will 
reverse a decision among project alternatives or reverse a decision about the economic acceptability of a single project. 
This percent change is called sensitivity concerning decision reversal.  Another useful sensitivity to list is the spider 
plot. This approach makes explicit the impact of variability in the estimates of each factor of concern on the economic 
measure of merit.    
 
The uncertainty of economic variables will affect the level of accuracy of the analysis which will change the feasibility 
of a project. Quantification of investment uncertainty can be done by looking at how the level of profitability in this 
case is the NPV if the variables in the DCF analysis have changed (Diharjo, 2014). 
 
3. Methods  
 
The method in this study is to use an investment feasibility analysis in the agricultural drone business. This research 
is quantitative, using primary data and secondary data obtained from the internet. The data needed consists of 
domestic and foreign drone production companies that have entered the Indonesian market. Average price offer from 
services in the drone business in Indonesia. Data related to the feasibility of agricultural drone business in Indonesia. 
Figure 1 below explains the stages in this research.  

 
Figure 1. Stages in this Research 

 
4. Results and Discussion  
 
The results and discussion in this study consisted of defining the agricultural drone business, mapping the drone-based 
on its business analysis, then analyzing technology and markets, and economic analysis. 
 

Observation 
and 

Literature 
Review

Formulation 
of the 

problem

Research 
purposes

Collection 
Data

Technical 
Feasibility 
Analysis

Economic 
Feasibility 
Analysis 

Conclusion

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management 
Surakarta, Indonesia, September 14-16, 2021

© IEOM Society International 4240



4.1 Technical Feasibility Analysis 
 
Based on observations of the use of drone technology for farmers in Indonesia is still very lacking, even though this 
technology can increase agricultural yields. Which yields affect the income and welfare of the farmers themselves. 
The biggest obstacle is capital and the ability to use technology. So this can be a drone business opportunity for capital 
owners and technology users to open related businesses. Agricultural drone business opportunities in Indonesia are 
agriculture drone rental business. In the agricultural drone rental business, it starts with the lack of capital and the 
ability to use technology in farmers so this becomes an opportunity for this business to be made. In designing this 
business, capital is needed to purchase drones, drone pilots who understand flight technology, and operating permits 
in the relevant agricultural areas. In addition, the determination of which drone technology to use and which will be 
marketed is something that needs to be prepared.  
 
a. Investor/capital owner 
Investors are the main thing that must be resolved in designing an agricultural drone rental business. This investor 
consists of two, namely investors from within the company and from outside the company. Of course in a different 
process, investors from the feedback company can be a percentage of the company's shares, which later this 
percentage of shares affects the level of income in the company. Then for investors from outside the company can 
use the profit-sharing system by the initial agreement. Both of these choices depend on the readiness of capital from 
within the company itself, if the company is not ready for capital from within, then the need for investors from outside 
the company. In finding investors from outside the company is required to make a business cooperation proposal to 
be offered to investors. 
 
b. Business process 
The following figure 2 describes the business process for leasing agricultural drones, which are based on 3 entities, 
namely farmers, companies, and drone technology. This figure describes the reciprocal relationship between entities. 
As in the relationship between drones and farmers, there is a need for drone technology for farmers and farmers to 
benefit from drones. Then the relationship between drone rental companies and farmers, companies provide 
technology that farmers can use, and farmers can provide rent to companies. 
 

 
Figure 2. Business Process Agriculture Drone Rental Business 

 
c. Target market 

The market in this business is farmers or farmer groups in Indonesia. Farmers are people who manage agricultural 
land. While the farmer group is a group of farmers who manage land, either directly or indirectly managing it. Based 
on the observations of researchers, if calculated in outline the following figure 3 explains the size of the target market 
share of agricultural drones is 1,485 million in this business  
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Figure 3. Target market agriculture drone 
 

d. Form of cooperation 
The form of cooperation here is a form of cooperation between farmers who are the target market and capital 
providers. This form of cooperation can be seen from the alternatives of technology commercialization. Alternative 
commercialization mechanisms can be developed by strategic considerations. The general mechanism used for the 
commercialization of technology resulting from research and development of higher education outcomes, among 
others (Taufik, 2004): 

a) License: License is the granting of permission from the owner of goods/services to people who receive a 
license to use goods or services that are licensed (Tonin, 2013). 

b) Joint ventures: Joint Venture is a contractual business venture between two or more parties based on a single 
business transaction (Kazanijan, 2008). 

c) Provision of technology/business incubator facilities: An incubator is an organization that offers support for 
environmental infrastructure that is conducive to strengthening and developing new companies (Von and 
Grimaldi, 2006). 
 

e. Technological readiness 
In analyzing the readiness of the technology required measurements using a techno-meter developed by BPPT. The 
assessment of research results based on the Techno-Meter concept is described based on the TKT indicators illustrated 
in Figure 4. To run these drones rental business must achieve at TRL 9, ie Actual Proven System in Operational 
Environment. 

 
 

Figure 4. Indicators TRL in Tekno-Meter 
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4.2 Economic Feasibility Analysis 
 
In calculating the economic feasibility analysis, it can assess investment feasibility from an economic point of view, 
this study uses several investment eligibility criteria, namely payback period (PP), net present value (NPV), internal 
rate of return (IRR). 

Table 1. Source of Funds Agriculture Drone Business 
 

No Source of Funds Cost Percentage 
1 Internal Investor  IDR       340.419.600  60% 
2 External Investor  IDR       226.946.400  40% 

Total  IDR       567.366.000  100% 
 

Table 2. Recapitulation of overall costs 
 

No Description Cost 
Working Capital 

1 Rent Cost IDR          75.000.000  
2 Working Capital (1 month)   

  Labor costs (5 x @ 3.000.000) IDR          15.000.000  
  Administration & Marketing IDR          10.000.000  

3 Maintenance costs IDR          10.000.000  
Working capital total  IDR       110.000.000  

Investment 
1 Equipment Costs   

  Drone Sprayer (3 x @104.398.000)  IDR       313.194.000  
  Drone Surveillance (2 x @89.586.000)  IDR       179.172.000  
  Additional Equipment Cost  IDR          25.000.000  

2 Pilot drone training costs   
  2 Pilot x @25.000.000  IDR          50.000.000  

Investment total   IDR       567.366.000  
Total  IDR       677.366.000  

 
Table 3. Targeted Revenue from Agricultural Drone Rental 

 
No Description Income 

1 Drone Sprayer Rent (30 x @5.000.000)  IDR       150.000.000  
2 Drone Surveillance Rent (25 x @4.000.000)  IDR       100.000.000  

Total  IDR       250.000.000  
 
Table 1 explains the source of income from the agricultural drone business, which consists of 2 sources of funds, 
namely internal investors and external investors. Table 2 is a recapitulation of the overall cost which is divided into 
two groups, namely working capital and initial investment. From table 2, it is found that the required cost is 
677,366,000. As well as in table 3 explains the income target from renting agricultural drones for a month, assuming 
that every day someone rents a drone sprayer and drone surveillance. 
 

a.  Payback Period (PP) 
This method is used to indicate how long the initial investment payback period will be made. In this study, the initial 
investment spent was for operational costs for 3 months. The following is the PP calculation for internal investment 
in the agricultural drone rental business. Then the payback period for the investment is in Table 4 as follows: 
 

Table 4. Payback Period Calculation 
 

Year (i) 0 1 2 3 
Current year profit (IDR 1.000) - 347.500 347.500 347.500 
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Investment difference (IDR 1.000) 973.587 626.087 278.587 -68.913 
Payback period investment: 

PP = 3 − (
(347.500 − 278.587)

347.500
𝑥𝑥 12 𝑚𝑚𝑃𝑃𝑛𝑛𝑃𝑃ℎ) 

𝐏𝐏𝐏𝐏 =2 years 9.62 month = 2 years 10 month 
 

With the eligibility assessment criteria being that the PP value is less than the investment planning time, it can be 
concluded that the investment in the agricultural drone rental business passes the payback period eligibility criteria, 
with a payback period of 2 years 10 months. 
 

b. Net present value (NPV) 
In calculating the value of the NPV, this study assumes a discount rate (i) of 11.18%. With the NPV calculation 
formulation in formula 7, the following is the NPV method calculation in Table 5. 

𝑁𝑁𝑃𝑃𝑁𝑁 =  𝐶𝐶𝑃𝑃 − ∑ 𝐶𝐶𝑖𝑖 �
𝑁𝑁
𝐹𝐹

, 𝑃𝑃%, 𝑃𝑃�𝐼𝐼
𝐼𝐼=0     (7) 

 
Table 5. Net Present Value Calculation (i=11,18%) 

 
Year (t) 1 2 3 4 5 
Current year profit (Cit ) (IDR 1.000) 347.500 347.500 347.500 347.500 347.500 
Discount rate (i) 11,18% 11,18% 11,18% 11,18% 11,18% 

Cit (P/f, 11,18%, n) (IDR 1.000) 312.556 281.126 252.857 227.430 204.560 

Σ Cit (P/f, 11,18%, n) (IDR 1.000) 1.278.530 
Investment (Co) (IDR 1.000) 973.587 
NPV (IDR 1.000) 304.943 
 
From the calculations performed in Table 5, the net present value of the investment is IDR 304.943.000. With the 
eligibility assessment criteria being an NPV value of more than IDR 0, it can be concluded that the investment in 
the agricultural drone rental business passes the net present value eligibility criteria. 
 
c. Internal rate of return (IRR) 
The internal rate of return is the interest rate that equates the present value of expected cash outflows with the present 
value of expected cash inflows. IRR value is considered feasible when it is greater than the minimum attractive rate 
of return (MARR) value. The MARR value on this investment refers to the investment interest rate of 11.18% and 
assumes a risk factor of 5% and an inflation rate of 4%. The resulting calculation results are detailed in formulation 
8. 

𝑀𝑀𝑀𝑀𝐼𝐼𝐼𝐼 = {(1 + (𝑃𝑃 + 𝛼𝛼))(1 + 𝑃𝑃𝑛𝑛𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝑃𝑃)} − 1   (8) 
𝑀𝑀𝑀𝑀𝐼𝐼𝐼𝐼 = ��1 + (11,18% + 5%)�(1 + 4%)� − 1 = 20%         

In calculating the value of IRR, this study calculated the value of NPV1 with a discount rate of 11.18% (Table 5) 
and NPV2 with a discount rate of 2: 21%. By entering the values of the variables in formulation 7, the following is 
the calculation of the NPV 2 value in Table 6. From the calculation of the NPV 1 and NPV 2 values, the following 
is the calculation of the IRR value on formulation 9. 

𝐼𝐼𝐼𝐼𝐼𝐼 =  𝑃𝑃 1 + 𝑁𝑁𝑁𝑁𝑁𝑁1
(𝑁𝑁𝑁𝑁𝑁𝑁1− 𝑁𝑁𝑁𝑁𝑁𝑁2)

(𝑃𝑃 2 −  𝑃𝑃 1)    (9) 

𝐼𝐼𝐼𝐼𝐼𝐼 =  11,18% + 304.943
�304.943–(43.193)�

(21% −  11,18%)  

𝐼𝐼𝐼𝐼𝐼𝐼 =  22,62 %       
Table 6. Value of NPV Calculation (i=21%) 

 
Year (t) 1 2 3 4 5 
Current year profit (Cit) (IDR 1.000) 347.500 347.500 347.500 347.500 347.500 

Investment (Co) (IDR 1.000) 973.587 
Discount rate 2 (i1) 21% 21% 21% 21% 21% 
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Cit (P/f, 13%, n) (IDR 1.000) 287.190 237.347 196.155 162.111 133.976 
Σ Cit (P/f, 13%, n) (IDR 1.000) 1.016.780 
NPV 2 (IDR 1.000) 43.193 

 
With the IRR level generated at 22.62% greater than the MARR determined at 20%, it can be concluded that the 
investment plan for the agricultural drone rental business passes the internal rate of return eligibility criteria. 

4.3 Sensitivity Analysis  
 
Sensitivity analysis conducted in this study took one criterion efficiency of revenue. To analyze the efficiency of 
revenue against the investment feasibility analysis criteria, changes in the efficiency of cash receipts are reviewed 
with changes of -10%, -5%, 0%, + 5% with a midpoint (0%) of 95%. Then a pro forma financial statement will be 
built, with no changes to other parameters. The following results of the sensitivity analysis of changes in reception 
efficiency are in Table 7. 

Table 7. The effect of changes in revenue efficiency on economic eligibility criteria 
 

Changes in revenue efficiency 
PP 

NPV 1 
IRR 

Percentage Nominal (IDR 1000) 
-10% 86% 3 Year 222.161 20,1% 
-5% 90% 2 Year 11 Month 258.953 21,26% 
0% 95% 2 Year 10 Month 304.943 22,62% 
5% 100% 2 Year 9 Month 350.934 23,89% 

 
Based on the results in Table 7, it can be concluded that the change in production utilization has no significant effect 
on the rate of return of the commercialization of this agricultural drone rental business. 
 
6. Conclusion 
 
A techno-economic feasibility analysis of the agricultural drone rental business has been carried out. The analysis is 
performed using the investment feasibility method by looking at the calculation of the Payback Period, Net Present 
Value, and Internal Rate of Return. With the results obtained from the feasibility of technology by analyzing the 
Investor/capital owner, Business process, Target market, Form of cooperation, and Technological readiness. Then 
for economic feasibility, it is obtained that the investment in the agricultural drone rental business passes the 
payback period eligibility criteria, with a payback period of 2 years 10 months. The net present value of the 
investment is IDR 304,943,000. With the eligibility assessment criteria being an NPV value of more than IDR 0, it 
can be concluded that the investment in the agricultural drone rental business passes the net present value eligibility 
criteria. With the IRR level generated at 22.62% greater than the MARR determined at 20%, it can be concluded 
that the investment plan for the agricultural drone rental business passes the internal rate of return eligibility criteria. 
So, from the techno-economic feasibility analysis of the drone rental business, it is said to be technically and 
economically feasible. 
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