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Abstract. The objective of this research is to analyse the financial
feasibility of a hydroponic urban farming business in Semarang City that
uses an NFT system. The census method was employed to conduct the
research on 52 independent hydroponic farmers who adopted the NFT
system. Quantitative descriptive methods were implemented to analyse the
data based on financial feasibility criteria. The research findings indicate
that the average ROI (Return On Investment) is 17.62%, the PP (Payback
Period) is 1 year, 3 months, and 14 days, the NPV (Net Present Value) is
IDR 58,753,215,-, the BCR (Benefit Cost Ratio) is 1.71, and the IRR
(Internal Rate of Return) is 33.48%. The conclusion of this research indicate
that the hydroponic urban farming business in Semarang City, which
employs the NFT system, is profitable or viable.

1 Introduction

Urban farming is the process of transforming vacant land in urban areas into green,
productive agricultural land, which is carried out by individuals and communities to generate
benefits for them [1,2]. Urban farming is defined as any agricultural activity that involves the
refining and distribution of agricultural products, as well as the presence of human resources
in the city and its vicinity [3].

Composting subsystems, livestock subsystems, fisheries subsystems, and cultivation
subsystems comprise urban farming. In urban farming activities, each subsystem has its own
program or mode of activity [4,5]. City farmers are individuals who engage in urban
agricultural activities [2]. Urban farmers are individuals who employ small spaces or land
surrounding their residences to generate income for their families and thereby enhance the
economic resilience of the household [6,7].

Urban agriculture has the potential to enhance the standard of living and welfare of
individuals [8,9], generate family income [9,10], increase the household income of farmers
[11,12], and provide nutritious food [13,14]. In addition, the presence of urban agricultural
activities is a crucial component of a sustainable city [15] and contributes to the expansion
and maintenance of urban green open space [16]. In addition to increasing the quantity of
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food available to urban residents [17,18], urban farming also contributes to food security by
ensuring that it is consistently accessible, particularly fresh vegetables and fruit ,[19,20].

Hydroponics is a form of urban farming that involves the cultivation of plants without the
use of soil. The plants are treated with a nutrient solution to facilitate their growth and
development [21,22]. Hydroponics, as its name implies, is a method of cultivation that
employs water as a medium, eliminating the need for land or a substantial area [23]. In
simpler terms, hydroponics is a technique that involves the cultivation of plants using water
that has been supplemented with nutrients, rather than soil [24].

Hydroponics provide several advantages over conventional farming, such as the ability
to produce plants without the use of soil, the absence of the need for continuous planting
throughout the year, the increased quantity and quality of production, the more efficient use
of fertilizers, pesticides, and water, the shorter planting period, and the ease of pest and
disease control. Additionally, the plants can be easily relocated due to their placement in
specific containers [25-29]

The NFT hydroponic system (Nutrient Film Technique) is a hydroponic system that
operates by consistently directing nutrient water to plants through a thin stream of water,
similar to a negative sheet of film, with a water thickness of 2 mm to 3 mm. The flow of
nutrient water from the high segment to the low section (slope 50) is governed by gravity.
Not all plant roots are submerged in nutrient water, which allows roots that are not submerged
in water to absorb oxygen for plant growth [30,31].

According to Semarang Government Policies Number 24 of 2021 [32], urban agriculture,
also known as urban farming, is the activity of growing, processing, and distributing food
and other products through intensive cultivation of plants and animal husbandry in cities and
surrounding areas, as well as reusing natural resources and urban waste to achieve crop and
livestock diversity.

The development of an Urban Farming Corner (UFC) inside the Semarang City
Agriculture Service organization demonstrates the City of Semarang's commitment to
encouraging urban farming. This Urban Farming Corner is a center for cultivating the urban
farming movement, offering facilities, socialization, education, consultation, home care
services, and promotion of superior agricultural and processed products. It also serves as a
co-working space to provide a one-stop urban farming service [32].

The residents of Semarang City have demonstrated a strong interest in the pursuit of
hydroponic urban farming since 2019. The average increase in the number of independent
producers from 2018 to 2023 was 38.64%. The year 2021 saw the greatest increase in the
number of independent producers, with a rise of 82.55% [33].

In the context of economic development, the agricultural sector plays a critical role in the
provision of employment opportunities and sustenance [34]. Food availability is uncertain at
a time when there are signs of de-globalization as a result of countries in the world
withholding each other's food stocks in order to prioritize their domestic interests. This is due
to the ambiguity surrounding food issues. Efforts must be made by the government to
promote national food provision through structured, systematic, and enormous movements.
These movements may range from small-scale initiatives (e.g., the use of home gardens) to
the reform of agricultural food policies [35].

Financial feasibility analysis is a method employed to evaluate the potential profits that
can be realized from an investment. The objective of conducting a financial feasibility
analysis is to prevent the allocation of excessive capital to activities that prove to be
unprofitable [36].

The financial feasibility of hydroponic urban farming in Semarang City can be a subject
of concern, as indicated by the aforementioned description. The objective of this study is to
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evaluate the financial viability of a hydroponic urban farming enterprise in Semarang City
that utilizes an NFT system.

2 Method

Descriptive methodology was implemented in this research. Purposive methods were
implemented to identify the research site. Urban cultivation in Semarang City was the subject
of this investigation, which utilized an NFT hydroponic system. The city of Semarang is
experiencing a significant increase in the number of independent farmers who are cultivating
urban farming, which is a factor to consider when selecting a location. In addition, Semarang
City is the sole city in Indonesia that has a UPT (Technical Implementation Unit), the Urban
Farming Corner (UFC), which is responsible for the development of urban farming in
Semarang City and is under the jurisdiction of the Semarang City Agriculture Service. This
is a continuation of Semarang Mayor Regulation Number 24 of 2021, which governs the
urban agricultural movement in Semarang City [32].

Respondents were identified through a census of all 52 hydroponic producers in
Semarang City who were using the NFT system. Interviews and direct observation in the
field are employed as data collection methods. Primary and secondary data were employed
in this investigation.

2.1 Data Analysis

The financial feasibility analysis of NFT hydroponic urban farming uses several financial
feasibility analyses, including: BCR, NPV, IRR, PP, ROL.
a)  Benefit Cost Ratio [37]

Benefit Cost Ratio (BCR) can be formulated as follows:

-n B -n C
BCR = Xi21 o ¢ 2t qrany (1)

B = benefit in year-t

Ci = cost in year-t

1/(1+i) =PV (present value) factor

t =1.23.,,

n = the number of years

i = interest rate

Criteria: hydroponic urban farming is feasible if BCR > 1. Furthermore, hydroponic
urban farming is not feasible if BCR is <1.

b) Net Present Value [37]
Net Present Value (NPV) is the difference between the present value of benefits and the
present value of expenditures at a specific point in time, such as present value (now),
future value (in the future), or annual value.

NPV = 3, B 2
B = benefit in year-t
G = cost in year-t
1/(1+i) =PV (present value) factor
t =123, ...
n = the number of years
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i = interest rate
Criteria: hydroponic urban farming is feasible if NPV > 1. Furthermore, hydroponic
urban farming is not feasible if NPV is <I.

¢) Internal Rate Return (IRR) [38]
The IRR calculation is employed to ascertain the annual profit percentage of a project
and to demonstrate the project's capacity to repay loans.

NPV,

IRR = il + m (iZ - il) (3)
11 = interest rate that gives a positive NPV value
i = interest rates that give negative NPV values
NPV, = positive NPV
NPV, = negative NPV

Criteria: hydroponic urban farming is feasible if IRR > credit interest rate. Furthermore,
hydroponic urban farming is not feasible if IRR is < credit interest rate.

d) Payback Period (PP) [38]
When determining how long it will take to recover investment costs using cash flow,
the payback period is helpful. The following calculation method will be applied in order
to determine the Payback Period (PP):

__ Total Investment

PP = x 12 months 4)
Net Cash/year

Criteria: hydroponic urban farming is feasible if PP < required time period.
Furthermore, hydroponic urban farming is not feasible if PP is > required time period.

€)  Return on Investment (ROI) [38]
ROI is widely used to measure the overall profitability of an investment.

ROI = (Total Sales—Investment)
(Investmentx 100%)

)

Criteria: hydroponic urban farming is feasible if ROI > deposit interest rate.
Furthermore, hydroponic urban farming is not feasible if ROI is < deposit interest rate.

3 Results and Discussion

3.1 Respondent characteristic

Table 1 indicates that males constituted the majority of respondents, with 73.08% of the total
compared to 26.92% of female respondents. The majority of respondents (55.78%) were
between the ages of 31 and 40, while 25.00% were between the ages of 21 and 30. This
indicates that the younger generation is becoming increasingly interested in agriculture,
particularly urban farming. This is consistent with the belief that urban farming is an endeavor
to cultivate the entrepreneurial spirit of youth farmers [39,40].

The most recent education of the majority of respondents was from Strata 1 level, with a
total of 63.46%. senior high school level followed with 32.70%. The majority of respondents,
specifically 57.70%, are employed as cultivators, while the remaining respondents are civil
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servants, private employees, or other entrepreneurs. Urban agriculture has the potential to
create new employment opportunities and contribute to the reduction of poverty and
unemployment [41-45].

Table 1. Respondent characteristics of hydroponic NFT farmers in Semarang City

Indicator n Y%
Gender
Male 38 73.08
Female 14 26.92
Total 52 100.00
Age
21-30 13 25.00
31-40 29 55.78
41 -50 8 15.38
51-60 2 3.84
Total 52 100.00
Level of education
Senior high school level 17 32.70
Strata 1 level 33 63.46
Strata 2 level 2 3.84
Total 52 100.00
Main job
Farmer 30 57.70
Civil servant 5 9.62
Private employee 8 15.38
Other work 9 17.30
Total 52 100.00

3.2 Financial Feasibility Calculation Results

Based on Table 2, the ROI is 17.62%, which is higher than Bank Mandiri's 2024 deposit
interest rate of 3.00%, indicating that this ROI is feasible. Hydroponics is appropriate for
metropolitan locations with little land, despite the high investment requirements. Expensive
investment expenditures are only incurred at the start of the growing phase. Furthermore, the
investment will be reimbursed by the greater selling price of hydroponic crops compared to
conventional agricultural items [46].

PP for one year, three months, and fourteen days is faster than the needed three years,
indicating that the NFT hydroponic business in Semarang City is possible. This is consistent
with research on hydroponic enterprises in Uganda, which determined feasibility with NPV
values of $ 16.37, IRR of 12.57%, PI (Profitability Index) of 1.1, and NDPBP for 8 months
[47].

The NPV result of IDR 58,753,215 is positive, therefore it is deemed feasible, as is the
BCR of 1.71, which is greater than 1.00, indicating that the NFT hydroponic company in
Semarang City is worthwhile to continue. This is consistent with research in Brazil, which
found that hydroponic enterprises are profitable with an NPV of $§ 177,855,14; IRR is
30.45%, BC Ratio is 2.13, and DPP is 5.24 years [48].

The IRR of 33.48% is higher than the current interest rate of 11.30%, indicating that the
NFT hydroponic business in Semarang City is worth maintaining. Based on all financial
feasibility analysis estimates, the NFT hydroponic firm in Semarang is deemed practical or
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viable for continued operation. Existing literature showed that urban farming is generally
worthwhile because it generates an NPV of $5,048.36, a BCR of 12.57, and an IRR of
303.48% [49].

Table 2. Average Calculation Results of the Financial Feasibility of NFT Hydroponics in

Semarang City
Analysis Result Criteria Feasibility
?Roe{urn On Investment) 17.62% >3.00% Feasible
flfayback Period) 1 year 3 months 14 days 3 years Feasible
NPV N '
(Net Present Value) IDR 58,753,215 + (positive) Feasible
BCR '
(Benefit Cost Ratio) 171 >1.00 Feasible
IRR . ; '
(Internal Rate of Return) 33.48% >11.30% Feasible

Hydroponics is a viable alternative that can be implemented to enhance the productivity
of plants, particularly in limited land areas [S0]. The production of lettuce under a hydroponic
system is 41 + 6.1 kg/m?/year, which is 11 times greater than that of conventional cultivation.
In contrast, conventional cultivation produces 3.9 + 0.21 kg/m2/year [22].

However, cultivation with a hydroponic system typically consumes less water than
cultivation with soil, despite the fact that it requires water [31]. If the hydroponic system
necessitates 20 + 3.8 liters/kg/year of water, the use of hydroponic water for lettuce is more
cost-effective than conventional cultivation. According to [22,[51], conventional systems
necessitate 250 + 25 liters/kg/year of water.

The NFT hydroponic system for red lettuce, which has a planting area of 1 m2 and a
capacity of 20-25 net pots, can generate a net income of IDR 30,000 to IDR 65,000 on a
single sowing period. The investment costs will be recouped in less than two years if the
equipment investment ranges from IDR 300,000 to IDR 400,000 [29]). It is imperative to
establish cultivation schedules (production cycles) in order to enhance management and
sustain market demand. The development of hydroponic vegetable cultivation is also
facilitated by the expanding market potential. Additionally, consumer preferences for
hydroponic products that are pesticide-free, cleaner, and fresher (not exposed to soil) are
supported by this [52].

4 Conclusion

Based on the findings of the calculations and discussions, it is possible to infer that the NFT
system hydroponic urban farming enterprise in Semarang City is viable and profitable.
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