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Abstract: The aquaculture sector plays a crucial role in supporting food security by 
providing high-quality, affordable animal protein for the community. This study aims to 
analyse the financial feasibility of freshwater tilapia fish fisheries and their contribution 
to supporting food security in Central Sulawesi Province. The study was conducted at 
the freshwater tilapia fish fisheries of CV, Graha Sidat Mandiri in Tinggede Village, 
Marawola District, Sigi Regency, Central Sulawesi. The financial feasibility analysis tool 
used Net Present Value (NPV), Net Benefit-Cost Ratio (Net B/C), Profitability Index (PI), 
and Payback Period (PP) indicators. The data used consisted of primary data obtained 
through interviews and observations, as well as secondary data from business 
documents and related literature. The results show that the tilapia fish farming business 
is feasible to run with an NPV >0, a Net B/C of 1,67, a Profitability Index of 1,91, and a 
Payback Period of 4 years and 8 months. This indicates that freshwater tilapia fisheries 
provide financial benefits, exhibit high investment efficiency, and play a strategic role in 
supporting food availability, increasing fish consumption, and strengthening food 
security in Central Sulawesi Province 

 
Keywords: Aquaculture; Biofloc system; Financial feasibility; Food security; Freshwater 
tilapia fish 

  

Introduction 
  

Food security is a strategic issue in national 
development, particularly in providing affordable and 
sustainable sources of animal protein for the 
community. The fisheries sector plays a crucial role in 
supporting food security because it provides high-
quality protein with good nutritional value and has 
significant economic development potential (FAO, 
2022). In regard to regional economic development, the 
development of aquaculture businesses not only 
increases food production but also boosts community 
income and creates jobs in rural areas. 

As an archipelagic country, Indonesia has 
significant potential for aquaculture development, 
particularly for freshwater fish such as tilapia 
(Oreochromis niloticus). Tilapia is a fishery commodity 

with high economic value, which it relatively fast 
growth and good adaptability to various cultivation 
conditions (Pratiwi et al., 2017; Gustiano et al., 2023). 
Furthermore, tilapia also has a relatively high nutritional 
content, particularly protein, vitamins, and minerals, 
which are essential for meeting the community's 
nutritional needs (Ramlah et al., 2016). Therefore, 
developing freshwater tilapia fisheries is a strategic 
alternative for strengthening food security through 
fisheries resources. 

Central Sulawesi Province has significant potential 
for developing freshwater fishery resources. 
Geographical conditions and the availability of aquatic 
resources support productive aquaculture activities, 
including tilapia farming, which is widely practised by 
both communities and fisheries businesses. Sigi Regency 
is one of the areas with significant potential for 
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aquaculture development in Central Sulawesi Province. 
Data from the Sigi Regency Maritime Affairs and 
Fisheries Office shows that approximately 200 
freshwater fish farming groups are spread across 
various sub-districts, with total annual production 
reaching hundreds of tons. Furthermore, there are fish 
seed centres (BBI) located in Dolo, Sigi Biromaru, South 
Dolo, Palolo, Lindu, and Pipikoro sub-districts. These 
groups contribute to freshwater fish production of 
729,39 tons of carp and tilapia in the location (Sigi Fish 
and Fisheries Service, 2023). This demonstrates the 
potential for development of the aquaculture sector as a 
source of food supply while simultaneously improving 
community welfare, 

One of the growing freshwater fish farming 
businesses in Sigi Regency is the tilapia fishery managed 
by CV, Graha Sidat Mandiri in Tinggede Village, 
Marawola District. This business began cultivating 
tilapia in 2018 using a biofloc system known for 
improving feed efficiency, maintaining water quality, 
and increasing fish farming productivity, Initially, the 
business had only four ponds, producing approximately 
360 kg per cycle. However, with increasing production 
capacity and the development of farming facilities, the 
number of ponds increased to 13, and fish production 
has continued to grow year after year, The aquaculture 
production at CV, Graha Sidat Mandiri from 2018 to 
2024 shows significant growth in fish production, 
particularly tilapia, In 2018 and 2019, tilapia production 
remained at 1,080 kg per year, From 2020 to 2022, there 
was a significant increase, with total tilapia production 
stabilising at 2,700 kg per year due to the addition of six 
two-meter-diameter ponds. Between the years 2023 and 
2024, in addition to tilapia, CV, Graha Sidat Mandiri also 
produces catfish, producing a substantial 9,396 kg per 
year, utilising ten two-meter-diameter ponds from 
previous tilapia farms. Meanwhile, tilapia production in 
2024 was recorded at 5,265 kg per year (CV, Graha Sidat 
Mandiri, 2025). This data indicates that the 
diversification of the fish species being farmed has been 
achieved, and production capacity continues to increase 
year after year as a result of the development of 
cultivation facilities and the implementation of more 
efficient technologies. This condition indicates the 
potential for developing a freshwater tilapia fishery in 
the area. 

Several previous studies have shown that tilapia 
farming has significant profit potential if managed 
efficiently. Research by Sukardi et al. (2018) and Cahrial 
et al. (2020) shows that intensive tilapia cultivation using 
the biofloc system is financially feasible, with a positive 
NPV and a Net B/C of more than one. Similarly, 
research by Dewi et al. (2020), Dewi et al. (2020), and 
Nugroho et al. (2023) found that fish farming using 
biofloc technology can achieve high profitability. 

However, developing a tilapia fish farming business is 
not without its challenges, particularly those related to 
financial aspects and business sustainability. The biofloc 
farming system, while offering numerous advantages in 
terms of production efficiency, requires a relatively large 
initial investment and high operational costs, including 
pond construction, aeration, feed, seed, and electricity to 
maintain a stable farming system. Dependence on 
electricity supply in a biofloc system is a risk factor that 
can impact production success, as disruptions to the 
aeration system can lead to mass fish mortality and 
reduced productivity. Furthermore, fluctuating feed 
prices and production uncertainty also impact the 
profitability of a fish farming business. 

Therefore, in the fisheries agribusiness, financial 
feasibility analysis is crucial for assessing the long-term 
viability of a farming venture. Financial feasibility 
analysis is generally conducted using investment 
indicators such as Net Present Value (NPV), Net Benefit 
Cost Ratio (Net B/C), Profitability Index (PI), and 
Payback Period (PP) to assess the profitability and risk 
of a business investment (Nurmalina et al., 2014; 
Jumingan, 2021). 

Based on the results of previous studies, several 
research gaps exist in the feasibility study of biofloc-
based tilapia cultivation. Previous studies generally 
focused only on the analysis of profits and financial 
feasibility of tilapia cultivation businesses in general, 
without comprehensively examining long-term 
investment indicators such as Net Present Value (NPV), 
Net Benefit Cost Ratio (Net B/C), Profitability Index 
(PI), and Payback Period (PP) in biofloc-based 
cultivation businesses. Furthermore, most studies were 
conducted in other regions in Indonesia and therefore 
did not reflect the specific conditions of Sigi Regency, 
Central Sulawesi, which has different resource 
characteristics, production costs, and potential for 
freshwater fisheries development. Previous studies also 
have not linked the financial feasibility of tilapia 
cultivation businesses to their contribution to 
strengthening regional food security. Furthermore, 
studies on the sustainability risks of biofloc businesses, 
such as dependence on electricity, fluctuating feed 
prices, and production uncertainty, are still limited. 
Therefore, this study was conducted to fill this gap by 
analyzing the financial feasibility of biofloc-based tilapia 
cultivation businesses at CV. Graha Sidat Mandiri in Sigi 
Regency using a more comprehensive investment 
approach and linking it to efforts to support regional 
food security. 

The novelty of this research lies in the 
comprehensive financial feasibility analysis of a biofloc-
based tilapia cultivation business conducted at CV. 
Graha Sidat Mandiri in Sigi Regency, Central Sulawesi, 
an area rarely used as a location for freshwater fisheries 
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cultivation studies based on biofloc technology. This 
research not only assesses business profitability but also 
integrates various investment indicators such as Net 
Present Value (NPV), Net Benefit Cost Ratio (Net B/C), 
Profitability Index (PI), and Payback Period (PP) to 
measure the level of efficiency and sustainability of the 
business as a whole. Furthermore, this research is novel 
in linking the financial feasibility of a tilapia cultivation 
business with its contribution to strengthening regional 
food security by providing animal protein sources and 
improving the community's economy. Another novelty 
is the study of the dynamics of biofloc business 
development, which experienced increased production 
capacity and diversification of fishery commodities from 
2018–2024, while also considering operational risk 
factors such as electricity dependence, feed costs, and 
production stability in the biofloc cultivation system. 

Based on the above description, a financial 
feasibility analysis of freshwater tilapia fisheries is 
important to determine profit levels, investment 
efficiency, and business development prospects that 
support regional food security. Understanding the 
financial feasibility of freshwater tilapia fisheries is 
hoped to provide information for business actors, local 
governments, and investors to develop the aquaculture 
sector sustainably. Therefore, this study aims to analyse 
the financial feasibility of a freshwater tilapia fishery at 
CV, Graha Sidat Mandiri in Tinggede Village, Marawola 
District, Sigi Regency, is an effort to support the 
development of the fisheries sector and food security in 
Central Sulawesi. 

 

Method  
 
Research Location and Timeline 

This research was conducted at the freshwater 
tilapia fish fisheries of CV, Graha Sidat Mandiri is 
located in Tinggede Village, Marawola District, Sigi 
Regency, Central Sulawesi Province. The research 
location was determined using a purposive method 
(Mukhlis et al., 2019; Mukhlis et al., 2024; Asgaf et al., 
2025), deliberately chosen because this freshwater tilapia 
fishery is the only one using biofloc technology in the 
Sigi Regency and contributes significantly to freshwater 
fisheries production in the regency. The research was 
conducted from July to October 2025. This purposive 
sampling method is widely used in agribusiness 
research because it allows researchers to select research 
subjects deemed most relevant to the research objectives 
(Sugiyono, 2022). 
 
Data Type and Sources 

The data used in this study consists of primary and 
secondary data (Sugiyono, 2021; Mukhlis et al., 2022; 

Mukhlis et al., 2023). Primary data, including investment 
and operational costs, production, business revenue, 
and cash flow for freshwater tilapia fisheries during 
2018–2024, were obtained through interviews with the 
business owner and workers involved in tilapia farming, 
as well as direct observation of the production process. 
Meanwhile, secondary data was obtained from business 
reports, production documents, publications, and 
scientific literature relevant to the research.  

Data collection techniques used observation, 
interviews, and documentation, which, according to 
Sekaran et al. (2016), can improve data accuracy in 
economic and business research. Moreover, in addition, 
Creswell et al. (2018) said that using a combination of 
primary and secondary data can increase the validity of 
research results because it allows researchers to obtain a 
more comprehensive picture of the research object. 
 
Respondent Selection Technique 

Respondents in this study were selected using a 
purposive sampling method (Mubarokah et al., 2024; 
Marliyah et al., 2025; Ogari et al., 2026), which involves 
deliberately selecting respondents based on the 
assumption that they possess information relevant to the 
research. Three respondents were selected: the business 
owner and two workers directly involved in tilapia 
cultivation activities. This purposive sampling method 
is often used in agricultural socioeconomic research 
because it enables researchers to obtain more in-depth 
information from respondents who understand the 
business activities under study (Etikan et al., 2016). 
 
Data Analysis Method 

To achieve the objectives of this research, the data 
analysis used was a financial feasibility analysis. This 
analysis was used to assess whether the freshwater 
tilapia fishery using the biofloc system at the research 
location was feasible to operate and to develop. 
Financial feasibility analysis is part of a business 
feasibility study used to assess an investment's ability to 
generate profits by considering the time value of money 
(Gittinger, 2020). Indicators used in the financial 
feasibility analysis include: 

 
Net Present Value (NPV) 

Net Present Value is an investment analysis method 
that calculates the difference between the present value 
of net cash receipts and the initial investment value over 
the life of the project. According to Gittinger (2020), the 
NPV method is one of the most accurate indicators in 
investment analysis because it considers the time value 
of money, It is formulated as follows:  

 

 

(1) 
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Description: 
Bt = benefits or revenues in year t 
Ct = costs in year t 
i = interest rate 
t = year t 
n = project life 
Feasibility criteria: 
NPV > 0: the business is feasible 
NPV < 0: the business is not feasible 
 
Net Benefit Cost Ratio (Net B/C) 

Net B/C is a ratio that compares the net benefits 
obtained to the costs incurred in a business. According 
to Nurmalina et al, (2014), this analysis calculates the Net 
B/C ratio and is used to assess investment efficiency in 
a business, B/C is formulated as follows:  

 

 

(2) 

 
Feasibility criteria: 
Net B/C > 1 → the business is feasible 
Net B/C = 1 → the business breaks even 
Net B/C < 1 → the business is not feasible 
 
Profitability Index (PI) 

The Profitability Index is the ratio of the present 
value of net cash flows to the initial investment, 
According to Husnan et al. (2020). PI analysis is used to 
assess investment efficiency and to determine 
investment priorities in a business. 

 

𝑃𝐼 =
NPV + investment

Investment
 

(3) 

 
Feasibility criteria: 
PI > 1 → the investment is feasible 

PI < 1 → the investment is not feasible  
 
Payback Period (PP) 

The Payback Period is a method used to 
determine the time required to recoup the initial 
investment, According to (Kasmir, 2021), the Payback 
Period method provides an overview of investment risk 
based on the speed of capital recovery. The Payback 
Period formula is as follows: 

 

𝑃𝑃 =
Investment Value

Net Cash inflow
𝑥 1 𝑦𝑒𝑎𝑟  (4) 

 
Feasibility Criteria: 
If the payback period is shorter than the business's 
economic life, the business is feasible. 
If the payback period exceeds the business's economic 
life, the business is not feasible. 
 

Result and Discussion 
 
Net Present Value (NPV) Analysis 

The results of the NPV analysis show that the 
freshwater tilapia fish fisheries at CV, Graha Sidat 
Mandiri has a Net Present Value (NPV) of IDR 
153,463,142,9 (Table 1), A positive NPV value (NPV > 0 ) 
indicates that the present value of all revenue generated 
by the business is greater than the total investment costs 
incurred. Therefore, the freshwater tilapia fishery is 
considered financially feasible to run and develop. 

A positive NPV indicates that investment in the 
freshwater tilapia fish fisheries can provide economic 
benefits for the business owner. This condition is an 
important indicator of business sustainability, as 
demonstrated by production activities generating stable 
long-term net cash flow. In developing the regional 
fisheries sector, sound financial feasibility can encourage 
increased investment in aquaculture.

 
Table 1. Net Present Value (NPV) of Tilapia Fish Farming at CV, Graha Sidat Mandiri, 2025 
Year Net Cash Inflow DF PV Cash Inflow 

2018  33,237,203.70   0.9281   30,846,592.76  
2019  33,237,203.70   0.8839   29,377,707.39  
2020  36,765,865.75   0.8519   31,322,045.33  
2021  36.765,865.75   0.8211   30,189,923.21  
2022  36,765,865.75   0.7765   28,548,390.74  
2023          121,123,600.80   0.7325                 88,727,806.10  
2024          121,123,600.80   0.6911                 83,705,477.45  
 Total  322,717,942.99 
 Investment  169,254,800.00 
 NVP  153,463,142.99 

Source: Primary data processed, 2025 

 
This aligns with research by Burad-Méndez et al. 

(2023), which showed that investment analysis in 
aquaculture businesses with a positive NPV indicates a 

high level of business profitability and can serve as a 
basis for developing commercial-scale fisheries 
businesses (Burad-méndez et al., 2023). Furthermore, the 
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aquaculture sector has become a rapidly growing food 
production sector globally and plays a crucial role in 
meeting the community's protein needs and improving 
food security (Arumugam et al., 2023). Therefore, the 
positive NPV value of CV. Graha Sidat's freshwater 
tilapia fish fisheries demonstrates that the business is not 
only economically profitable but also has the potential to 
support increased consumption fish production in 
Central Sulawesi Province. 

Net Benefit Cost Ratio (Net B/C) Analysis 
The analysis results show that the Net Benefit Cost 

Ratio (Net B/C) is 1.67. A Net B/C value greater than 
one indicates that freshwater tilapia fish fisheries 
provides greater economic benefits than the costs 
incurred. The results of the Net B/C analysis of tilapia 
cultivation are shown in the following table.

 
Table 2. Net B/C (Net Benefit Cost Ratio) of tilapia cultivation at CV. Graha Sidat Mandiri, 2025 
Year Net Cash Inflow DF  Present Value 

2018  33.237.203.70   0.9281   30.846.592.76  
2019  33.237.203.70   0.8839   29.377.707.39  
2020  36.765.865.75   0.8519   31.322.045.33  
2021  36.765.865.75   0.8211   30.189.923.21  
2022  36.765.865.75   0.7765   28.548.390.74  
2023          121.123.600.80   0.7325                 88.727.806.10  
2024          121.123.600.80   0.6911                 83.705.477.45  
 PV Benefit  322.717.942.99 
 PV Cost  193.144.082.12 
 Net B/C  1.67 

Source: Primary data processed, 2025 

 
A benefit-to-cost ratio greater than 1 indicates that 

the freshwater tilapia fisheries have a fairly high level of 
investment efficiency. The analysis yielded a Net B/C 
value of 1.67, meaning that every IDR 1.00 spent 
generates a benefit of IDR 1.67. This indicates that the 
tilapia cultivation production activities at CV. Graha 
Sidat Mandiri are capable of generating relatively stable 
profits and has prospects for further development. In 
research on aquaculture economics, the benefit-to-cost 
ratio is an important indicator in assessing the efficiency 
of aquaculture businesses. A cultivation business with a 
B/C ratio greater than 1 indicates that it is generating 
reasonable profits and has potential for future 
development (Arisyanto et al., 2024). 

Furthermore, in the context of regional food 
security, high production efficiency will encourage 
sustainable increases in fish production for 
consumption. Increased fish production will also 
increase the availability of animal protein sources for the 
community. This aligns with research showing that the 
aquaculture sector can increase the supply of animal 
protein for the community and strengthen local food 
systems (Wasik et al., 2025). Thus, a Net B/C value 
greater than one indicates that the freshwater tilapia 
fishery is not only economically efficient but also has the 
potential to increase fish production, which contributes 
to food security in Central Sulawesi Province. 

 
Profitability Index (PI) Analysis 

The analysis results show a Profitability Index (PI) 
value of 1.91. A Profitability Index value greater than 
one indicates that the investment in the freshwater 

tilapia fish fisheries at CV. Graha Sidat Mandiri has a 
high level of efficiency. The results of the Profitability 
Index analysis are shown below: 

 

PI =  
PV Cash Inflow

 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 
 

PI =  
322,717,942.99

169,254,800
 

PI = 1.91 
 

The high Profitability Index value indicates that the 
freshwater tilapia fish fisheries at CV. Graha Sidat 
Mandiri is capable of generating relatively large profits 
compared to the initial investment. The analysis yielded 
a Profitability Index (PI) of 1.91, indicating the present 
value of the business's benefits is 1.91 times the 
investment. This indicates that the freshwater tilapia fish 
fisheries at CV. Graha Sidat Mandiri has the potential to 
develop into a promising fisheries agribusiness sector. 

This is confirmed by Diatin et al. (2021), who state 
that fish farming businesses with a high profitability 
index value reflect the efficiency of capital use and the 
business's ability to generate sustainable profits. This, in 
turn, will impact food security, as increased investment 
efficiency in fish farming businesses can encourage 
sustainable fish production. Stable fish production will 
further increase the availability of animal protein 
sources for the community, thereby strengthening the 
regional food security system. Furthermore, tilapia is an 
aquaculture commodity that plays a crucial role in 
supporting food security due to its rapid growth, 
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relatively affordable price, and high nutritional content 
(Regal Springs, 2025). Therefore, the high Profitability 
Index indicates that tilapia cultivation has significant 
potential for development as a source of fishery-based 
food production in Central Sulawesi. 

 
Payback Period (PP) Analysis 

The analysis results show that the freshwater tilapia 
fish fisheries at CV. Graha Sidat Mandiri has a Payback 
Period (PP) of 4.8. This indicates that the initial 
investment made in the tilapia cultivation business can 
be recovered in a relatively short time, namely, within 4 
years and 8 months. The payback period calculation is 
shown below: 

 

PP = 𝑛 +
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒

𝑁𝑒𝑡 𝐶𝑎𝑠ℎ/𝑌𝑒𝑎𝑟
𝑥 1 𝑦𝑒𝑎𝑟 

PP = 4 +
29,248,661.10

36,765,865.75
𝑥 1 𝑦𝑒𝑎𝑟 

PP = 4 + 0.79 

PP = 4.79 or 4.8 
 

The relatively short payback period indicates that 
the investment risk in the freshwater tilapia fisheries at 
CV is low. Graha Sidat Mandiri is relatively low. The 
shorter the payback period, the greater the business's 
development feasibility. This aligns with the research 
findings of Tongsiri et al. (2020), which stated that the 
feasibility of aquaculture businesses indicates that a 
relatively short payback period can increase investor 
and business interest in developing fish farming 
businesses due to lower investment risk. In the context 
of regional development, the success of businesses with 
a quick payback period can encourage new fish farming 
ventures in the community. This will ultimately increase 
fish production for consumption and strengthen 
regional food security. 

Furthermore, the development of freshwater tilapia 
fisheries is in line with the government's efforts to 
increase national fish consumption, which is targeted at 
more than 62 kg per capita per year. Tilapia is a key 
commodity expected to support increased fish 
consumption (Infofish Tahun 2025). Therefore, the 
relatively short payback period indicates that tilapia fish 
farming has strong development prospects and the 
potential to increase fish production for consumption in 
Central Sulawesi Province. 
 

Conclusion 
 

Overall, the analysis shows that the freshwater 
tilapia fish fisheries at CV. Graha Sidat Mandiri not only 
provides financial benefits for the business owner but 

also plays a strategic role in supporting food availability, 
increasing fish consumption, and strengthening food 
security in Central Sulawesi Province. The financial 
feasibility analysis indicates a high level of efficiency in 
the investment in freshwater tilapia fisheries, resulting 
in greater benefits. Therefore, the freshwater tilapia fish 
fisheries, at CV. Graha Sidat Mandiri has a fairly strong 
level of profitability and has the potential to develop into 
a sustainable fisheries agribusiness sector, as well as 
playing a strategic role in supporting food security in 
Central Sulawesi Province by increasing the availability 
of animal protein sources for the community. 
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