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Abstract. Bidayani E, Valen FS. 2023. Short Communication: Efficiency economic of whiteleg shrimp Litopenaeus vannamei (Boone
1931) cultivation with a household scale biofloc system. Indo Pac J Ocean Life 7: 156-160. Aquaculture is one of the necessary sectors
for fisheries in Indonesia because it can contribute to national food security, income, employment development, and foreign exchange
earnings. Shrimp is a non-oil and gas export commodity that plays a crucial role. Besides the high price, shrimp has a large market in
various countries Whiteleg shrimp Litopenaeus vannamei (Boone 1931) cultivation is synonymous with large capital. However, with
innovation, people can cultivate whiteleg shrimp in their yards with small capital. This study aims to analyze the business efficiency of a
household-scale shrimp farming business with a biofloc system. The research method is a case study in the Bio Ebi Micro Fish
Cultivator Group, Air Mawar Village, Air Itam District, Pangkalpinang City, Bangka Belitung Islands Province, Indonesia. Collecting
data is observation and interviews; the data analysis method is descriptive. The study's results show the acceptance of cultivators per
cycle is 172,800,000 IDR with an average production yield of 1.8 tons/cycle with a selling price of 96,000 IDR/kg. The efficiency of
household-scale shrimp farming with a biofloc system is 2.39. Based on these results, household-scale whiteleg shrimp cultivation is

feasible to develop in coastal areas.
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INTRODUCTION

Aquaculture can be implemented in freshwater,
brackish water, and seawater using various facilities and
production methods. Cultivation systems range from
extensive to intensive, depending on stocking density, level
of input, and management level. Brackish water cultivation
is quite popular in Indonesia. One of them is shrimp
farming. Shrimp farming contributes to the country's
foreign exchange in Indonesia (Rajikkannu et al. 2020).
Shrimp farming has increased rapidly in the last decade,
and cultured shrimp continues to dominate the international
seafood market (Iba et al. 2014). Some farmers suffered
losses due to lack of technical knowledge in shrimp
aquaculture, environmental carrying capacity, ecological
and economic feasibility (Djumanto and Rustadi 2016).

In Indonesia, pond farmers have long practiced shrimp
farming because shrimp is a prime aquaculture commaodity
in the fisheries sector that can increase foreign exchange
through exports of fishery commodities. The high demand
for shrimp at home and abroad makes Indonesia the fourth
producer in the world because Indonesia has an extensive
area and natural resources supporting shrimp farming
development. Given the scope and potential for future
expansion of this industry, the need for continuing
regulation for safeguarding and improving shrimp
aquaculture

Whiteleg shrimp Litopenaeus vannamei (Boone 1931)
has officially been released as superior varieties and is

disease resistantand expected can increase the chances of
doing aquaculture again. In addition, it also aims to enrich
and add to the alternative types of cultivated shrimp that
have the potential to be developed.

Bangka Island is a coastal area in the Province of the
Bangka Belitung Islands which has a coastline of 1,200
km. The potential of fisheries and marine resources
provides an opportunity to increase aquaculture production
quite large (Mahmud et al. 2021; Setiyowati et al. 2022).
Data from the Department of Marine Affairs and Fisheries
of the Bangka Belitung Islands Province (2021), whiteleg
shrimp production in this region in 2018-2020 increased by
1,931 tons to 11,333 tons or an increase of 318%.
Household-scale shrimp farming is a small-scale business
utilizing a narrow yard or land as a business location (Efani
et al. 2020); the family can do this business as the executor
(Sutaman 1993). Whiteleg shrimp have high productivity,
shorter maintenance time, relatively fast growth, and are
easy to cultivate (Amri 2013).

Semi-intensive shrimp ponds with a high abundance of
plankton at the time of fry stocking had a better survival
rate (Katmoko et al. 2021), which was 92.5% with a feed
conversion value of 1.3. While the abundance of plankton
is low, the survival rate is 40.13%, and feed conversion is
1.9 (Pratama et al. 2017). Factors influencing whiteleg
shrimp culture's success include pH, salinity, DO content,
ammonia, H2S, water brightness, and plankton content
(Hudi and Shahab 2005). The shrimp growth rate is
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influenced by feed supply, fertilization, aeration, and
shrimp survival (Gunarto and Hendrajat 2008).

Shrimp cultivation with a biofloc system in the Micro
Bio Ebi Fish Cultivator Group (Pokdakan) in Air Mawar
Village, Air Itam District, Pangkalpinang City, Bangka
Belitung Islands Province uses a round pond measuring 2 X
3 m. According to Gunarto et al. (2012), shrimp survival
and growth in ponds grown with biofloc were better
(Ogello et al. 2021; Nisar et al. 2022), and the feed
conversion value was lower.

Biofloc is easily formed in ponds using high-density
polyethylene (HDPE) plastic (Saenphon 2005). The shrimp
will eat the biofloc formed in the pond (Manan et al. 2020;
Mansour et al. 2022). According to Gunarto and Suryanto
(2011), there are 15 types of amino acids found in biofloc.
Biofloc also contains vitamins that can replace vitamins
supplied through commercial feed (Tacon et al. 2002).
Biofloc also contains enzymes that can help the digestive
process of shrimp feed so that shrimp grow faster (Moss et
al. 2001).

The main principle of bioflocs is to grow organisms,
especially heterotrophic bacteria, in pond water to absorb
ammonia pollutant components to be further converted into
bacterial protein. It can be used as a feed substitution for
farmed whiteleg shrimp (Gunarto et al. 2012). This biofloc
technology can reduce the cost of shrimp feed (Schryver et
al. 2008; Kumar et al. 2018). This study analyzes business
efficiency in household-scale shrimp farming with a
biofloc system.

MATERIALS AND METHODS

This research was conducted from January to March
2022 at Pokdakan Mikro Bio Ebi, Air Mawar Village,
Pangkalbalam Sub-district, Pangkalpinang City, Bangka
Belitung Islands, Indonesia. Determination of the location
purposively considering that Pokdakan Micro Bio Ebi has
successfully carried out household-scale shrimp L.
vannamei farming with a biofloc system.

This study uses a survey method with a case study
approach. Data collection methods are observation,
interviews, and literature study. The quantitative
descriptive data analysis method uses the following
formula (Soekartawi 2003):

R/C=TR:TC

R/C: Business efficiency
TC: Total Cost

Business efficiency criteria:
R/C > 1 = Profitable business
R/C = 1 = Break-even work
R/C < 1= Business loss

RESULTS AND DISCUSSION

Cost components are grouped into two parts:
Investment and operational costs. Investment costs must be
incurred to obtain production factors used in the production
process. Operational costs are the amount of funds spent
for the production process.

Investment cost

Investment costs are incurred once during the project's
life to obtain benefits until it is economically no longer
profitable. Investment costs for whiteleg shrimp farming
include land, pond-making plots, guard houses, generators,
windmills, pumps, scales, and water quality equipment.
This investment value results from a reassessment of
investments that were invested at the beginning of the
business in 2018. The entire capital comes from their own
capital. Details of investment components can be seen in
Table 1.

Investment costs are the initial costs incurred when
running a business, namely in the first year of business,
where the amount is relatively large and may be exhausted.
The investment costs incurred in the whiteleg shrimp
rearing business at Pokdakan Mikro Bio Ebi are 48,000,000
IDR. It can be seen that the largest percentage is windmills,
HDPE plastics, and guardhouses from all investment costs.
If you are allowed, these three higher costs due to the
windmills, HDPE plastic, and guard houses greatly affect
the smoothness of the production process and can be used
for a long time. Investment costs are invested in a business
to obtain profits in the future period, namely during the
business's life or as long as the business is running.

Production cost

Production costs are needed to process inputs to
produce several outputs. The business costs incurred in
whiteleg shrimp cultivation at Pokdakan Mikro Bio Ebi
consist of fixed and variable costs.

Fixed cost

Fixed costs are costs that are fixed in number and do
not depend on the volume of production. Fixed costs are
costs incurred by a business; the size of the production of a
business does not influence these costs. If you are allowed,
the fixed-cost components required by the two Pokdakan
Micro Bio Ebi cultivators in rearing whiteleg shrimp could
be depreciated for many years (depreciable costs). The
following results of calculating the fixed costs of the
whiteleg shrimp rearing business at Pokdakan Mikro Bio
Ebi are presented in Table 2.

Fixed costs for whiteleg shrimp farming include
depreciation costs. The amount of fixed costs incurred for
whiteleg shrimp ponds in Pokdakan Mikro Bio Ebi can be
seen in Table 2, fixed costs based on the results obtained in
Pokdakan Mikro Bio Ebi are 6,350,000 IDR. Fixed costs
are usually the first costs cultivators incur to prepare for the
cultivation process. Fixed costs are also types of costs that
are always fixed in number or do not change even during a
certain operating time range or the level of production
capacity changes (Daulay et al. 2019).
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Variable cost

Variable costs are costs incurred by cultivators in their
business activities; if you are allowed, these costs differ
according to production variability, which is said to be
variable costs. The variable costs of whiteleg shrimp
farming can be seen in Table 3.

Table 3 shows the total variable costs incurred per cycle
for the whiteleg shrimp rearing business at Pokdakan
Mikro Bio Ebi which are 66,000,000 IDR. Variable costs
are costs that depend on the volume of production
produced. Variable costs for whiteleg shrimp farming
include feed, fry, probiotics, and others, and also the wages
of on-call labor at harvest. The number of variable costs
incurred for shrimp farming can be seen in Table 3.

Table 3 shows that the largest percentage is feed, which
is 65.2% of all variable costs because feed is an important
component in cultivation. This greatly affects the income
of the cultivator's business because the feed cost incurred
for this business is more than 60%. The feed cost is very
large, and this is because the feed used by cultivators is not
produced independently; the cultivators still have to buy
feed whose price is relatively high, which makes variable
costs high.

Therefore, feed is the biggest financing factor spent in
rearing activities. The costs incurred for feed in the
aquaculture business reach 60-70% of the total variable
cost. The costs incurred for providing shrimp feed do not
rule out the possibility that many cultivators still have to

Table 1. Components of investment in the whiteleg shrimp pond
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spend quite a lot of money to construct the pond.
According to Perius (2011), feed is a source of material and
energy to support the survival and growth of fish, but on
the other hand, feed is the largest component (50-70%) of
production costs. The total operating costs are presented in
Table 4.

Revenue. Revenue is the receipt of production from the
sale of its output. Therefore, the results are multiplied by
the output's selling price to calculate the total revenue
obtained from the output or production. The feasibility
study was conducted to determine how much yield was
obtained in one cycle of whiteleg shrimp rearing in
Pokdakan Mikro Bio Ebi, which could be accepted. The
results of the feasibility study can be seen in Table 5.

Based on Table 5, it can be seen that the revenue per
cycle cultivators is 172.8 million IDR. The average yield in
this cultivation business reaches 1.8 tons/cycle with a
selling price of 96,000 IDR/kg. This indicates that this
business is feasible to develop because the business
revenue exceeds the total costs incurred during the
cultivation process. The revenue of a business will change
according to the total production; the higher the total
production, the more revenue will increase (Ahmad 2019).
The acceptance of this cultivation business can be
concluded that it is feasible to be developed because the
cultivation business's total revenue is greater than the total
cost incurred for the cultivation business.

Component Cost Unit Amount Quantity Cost (IDR) Percentage
Water wheel Unit 3 15,000,000 31.25%
Guardhouse Unit 1 10,000,000 20.83%
Gensets (gasoline generator) Unit 1 2,000,000 4.17%
Plastic HDPE (Geomembran plastic Hdpe UV) Roll 1 5,000,000 10.42%
Central pipe Unit 2 2,000,000 4.17%
Water pumps Unit 2 4,000,000 8.33%
Excavator rental fee Unit 1 5,000,000 10.42%
Harvesting nets Unit 1 500,000 1.04%
Resun Lp 100 Unit 2 3,000,000 6.25%
Round pool tarpaulin Unit 1 500,000 1.04%
water tank Unit 1 1,000,000 2.08%
Total 48,000,000 100%

Table 2. Fixed costs of whiteleg shrimp farming business per
cycle

Table 3. Variable costs of whiteleg shrimp ponds per cycle

Description Fixed Costs (IDR/cycle)
Ferris wheel 2,940,000
Gensets 360,000
Plastic Hdpe 500,000
Central pipe 370,000
Water pump 760,000
Harvest nets 100,000
Resun Lp 100 560,000
guardhouse 600,000
Water tendons 160,000
Total 6,350,000

s Total Cost Percentage

Description (IDR/cycle) (%)
Seed 6,000,000 9.10
Probiotics and drugs 8,000,000 11.7
Electricity 5,000,000 7.38
Feed 43,000,000 65.2
Employee salary wages 4,000,000 6.52
Total 66,000,000 100
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Advantage. The profit of a business can be seen from
the result of the difference between the total value of the
revenue minus the total cost of expenditure. Profits from
the whiteleg shrimp rearing business at Pokdakan Mikro
Bio Ebi can be seen in Table 6. Based on this table, the
average profit of the whiteleg shrimp rearing business in
Pokdakan Mikro Bio Ebi is 100,450,000 IDR/cycle. That
stated the whiteleg shrimp expanding business at Pokdakan
Mikro Bio Ebi was feasible to develop because the profits
were quite large. In addition, the expanding of whiteleg
shrimp in this cultivation business for 1 cycle takes 120
days to harvest. A business is said to be profitable and
feasible to develop if the revenue obtained exceeds the total
costs and implicit costs incurred (Sukirno and Sadono
2012). So it can be concluded that this cultivation business
is feasible to be developed because the result of the
difference between revenue and total costs and implicit
costs shows a positive number.

R/C Rasio. Revenue Cost Ratio (R/C ratio) is a
calculation to compares the total revenue with the total
value of costs that have been incurred during the
production process. Calculating the R/C ratio is also a way
to determine whether a business action is feasible. The
income from the whiteleg shrimp rearing business at
Pokdakan Mikro Bio Ebi can be seen in Table 7.

Table 4. The total cost of whiteleg shrimp rearing business per
cycle

Type of Cost Value (IDR/cycle)
Fixed fee 6,350,000
Variable cost 66,000,000
Total cost 72,350,000

Table 5. Revenue from whiteleg shrimp rearing business per
cycle

Description Production/cycle
Production (ton) 1.8
Price (IDR/kg) 96,000
Revenue (IDR/cycle) 172,800,000

Table 6. Profits from the whiteleg shrimp rearing business per
cycle

Description IDR/cycle
Revenue 172,800,000
Total cost 72,350,000
Profit 100,450,000
Total 100,450,000

Table 7. Results of the R/C ratio of whiteleg shrimp cultivation in
Pokdakan Micro Bio Ebi per cycle

Description Quantity/cycle (IDR)
Revenue 172,800,000
Total cost 72,350,000
R/C Ratio 2.39
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From the calculation results above, the R/C ratio value
is 2.39. Because the R/C value is > 1, it concluded that the
whiteleg shrimp rearing business at Pokdakan Mikro Bio
Ebi is profitable and feasible. In other words, the R/C Ratio
value of 2.39 means that for every 100,000 IDR spent, the
whiteleg shrimp rearing business in Pokdakan Mikro Bio
Ebi gets a profit of 138,000 IDR. The value of the R/C ratio
is 2.39, which means that if each expenditure is 100 IDR,
then the cultivator will generate revenue of 2.39 IDR (with
a profit of 138 IDR); the greater the R/C value, the greater
the profit from the business. According to Vijayanti and
Yasa (2016), entrepreneurs should improve entrepreneurial
behavior by expanding insight and information to increase
revenue and efficiency. According to Nugroho et al.
(2021), some freshwater shrimp species in Indonesian
waters are potentially cultivated. The types of shrimp
cultivated widely in Indonesia are whiteleg shrimp.
According to Renanda et al. (2019), whiteleg shrimp is a new
variety with some advantages, including more resistance or
resistance to disease and low environmental quality, high
stocking density, and shorter rearing time, around 90-100
days per cycle.

Discussion

The efficiency economic of household-scale shrimp
farming with a biofloc system is 2.39. Based on these
results, household-scale whiteleg shrimp cultivation is
feasible to develop in coastal areas. According to Crab et
al. (2012), biofloc technology enhances water quality in
aquaculture by balancing carbon and nitrogen in the
system. The technology has recently gained attention as a
sustainable method to control water quality, with the added
value of producing proteinaceous feed in situ. Furthermore,
Hidayat (2017) and Almugaramah et al. (2018), the biofloc
system has a higher whiteleg growth rate (9.85%) and feed
efficiency (37.33%). In addition, Muhammad (2013),
probiotics in the digestive tract secrete protease and
amylase enzymes.

This research is in line with Simanjuntak and
Sudaryono (2016) biofloc technology is one of the
solutions to environmental problems and can increase
aquaculture production. According to Supono et al. (2021),
intensively cultivating L. vannamei with biofloc systems is
one of the most efficient ways to reduce shrimp cost
production. The biofloc can be used as feed substitution for
L. vannamei cultured. Applying the biofloc system in
commercial ponds is still experiencing many obstacles, so
it is not optimal in supporting the success of cultivation.
One factor that determines the success of shrimp farming
with a biofloc system is the determination of the right
organic carbon source.
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