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ABSTRACT
BACKGROUND AND OBJECTIVES
Farmers in Badung Regency face uncertainty in rice prices, which affects their welfare. Price
instability makes it difficult for farmers to earn a decent and sustainable income. To overcome this
problem, constructing a Rice Milling Unit (RMU) is one strategic solution, as it can guarantee the
price of rice received by farmers. This study aims to analyze the feasibility of RMU development
from three main aspects: rice availability, community rice demand, and financial feasibility.
METHODS
This descriptive study was conducted in Badung Regency, Bali Province. Data collection was
carried out through questionnaires and interviews with farmers, business actors, and relevant
policymakers. The feasibility analysis of rice availability and rice demand was conducted
descriptively. Meanwhile, financial feasibility was analyzed using several investment criteria,
namely Net Present Value (NPV), Net Benefit Cost Ratio (Net B/C), Internal Rate of Return (IRR),
and Payback Period.
FINDINGS
The study's results indicate that the construction of an RMU is feasible in Badung Regency. This
region has production and consumption potential that supports the project in terms of rice
availability and demand. From the financial aspect, the project shows profitable results with an
NPV of Rp. 171,931,999.193, Net B/C of 1.2900, IRR of 25.05%, and a Payback Period of 1.44
years.
CONCLUSION
The construction of a rice milling unit in Badung Regency is an appropriate solution to address
the uncertainty farmers face in paddy prices. In addition to ensuring stable paddy prices, this
development supports rice availability for the community at stable prices.

Keywords: Government; Rice; Paddy; Rice; Subak; Farmers
INTRODUCTION
Rice is a staple food consumed by 90% of Indonesians, including the people of Bali.

People consume rice in the form of cooked rice as their staple food. The Bali Statistics Agency
projects that the population of Bali in 2023 will reach 4,467,700. Meanwhile, the projected
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population of Badung Regency will reach 549,527. Based on the above population figures, the
rice requirement in Badung Regency is estimated to reach 48,270.45 tons, assuming an average
consumption of 87.84 kg per year or equivalent to 7.32 kg per month (1).

The rice availability in Badung Regency in 2022 is estimated to reach 69,472.86 tons. In
2023, the average consumer price for rice ranged from Rp. 10,900 to Rp. 13,900 per kilogram,
while the price of dried harvested paddy (GKP) based on the HPP reached Rp. 5,000 per
kilogram, whereas at the farmer level, it reached Rp. 4,200 per kilogram. Rice production in
Badung Regency throughout 2022 reached 122,291.04 tons of milled rice (GKG) from 18,621.02
hectares of harvested area.

Production and harvested area throughout 2022 experienced fluctuations, causing the
price of harvested dry paddy (GKP) at the farmer level to fluctuate. The lowest price occurred in
April, reaching Rp 4,169/kg, slightly below the HPP of Rp 4,200/kg. The actions of intermediaries
often cause the low price of rice at the farmer level, so the government's role is needed to help
increase farmers' income. One effort can be made by establishing Rice Milling Units (2)(3).

According to the 2023 Agriculture and Food Department report, there are 46 Rice Milling
Units in Badung Regency, with the capacity to absorb 96,206.5668 tons of farmers' paddy per
year while farmers' production reaches 122,291.04 tons per year. The price farmers receive for
their paddy is unpredictable and tends to be lower than the government-set price. Similarly, the
involvement of intermediaries results in lower prices (2)(4).

The Badung Regency government's construction of Rice Milling Units aims to purchase
farmers' paddy at the government-set price and process it into rice. The rice produced is
distributed to the community, including the Badung Regency Government employees. Research
(5) and (6) on developing rice milling units in Indonesia prioritizes large-scale units. In contrast,
out of the 46 units in Badung Regency, only three are large-scale, and 43 are small-scale. Thus,
there is certainty regarding the price of paddy rice received by farmers and the availability of rice
for the community at a controllable (stable) price. In 2023, the rice requirement for employees
within the Badung Regency Government reached 161,835 kg/month.

The results of the study (7) on the feasibility analysis of rice milling businesses in South
Sumatra are financially viable, with a Gross B/C ratio of >1.32—-1.52, an NPV of Rp 143.64-160.77
million, and an IRR ranging from 39.21-41.91%. The study (8) on rice milling businesses in
Cirebon Regency is feasible to operate with an NPV of Rp 21,804,273, an IRR of 23%, a Net B/C
Ratio of 1.18, an ARR (Average Rate of Return) of 58%, and a payback period of 3 years, 6
months, and 7 days. Furthermore, the study (9) on rice milling businesses in Pringgasela
Subdistrict, East Lombok Regency, has two R/C values of 2.28, making the business viable. The
R/C values for MT-1 are 2.29, MT-2 are 2.29, and MT-3 are 2.24.

The novelty of this study is the analysis of the feasibility of constructing a rice milling unit
from the perspective of rice availability at the farmer level, with rice purchases at government-set
prices and meeting the community's rice needs at stable prices. This is crucial because rice prices
tend to rise due to reduced rice supply during the lean season, while rice demand tends to
increase. The increase in rice prices is one of the causes of inflation in Badung Regency (10).
Therefore, the objectives of this study are to analyze (1) the feasibility of constructing a rice milling
unit from the perspective of rice availability and rice demand and (2) the feasibility of constructing
a rice milling unit from a financial perspective.
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RESEARCH METHOD

The research was conducted in Badung Regency, considering that the government in that
area has plans to build a rice milling unit. The research was conducted from May to July 2023.
The research population included rice milling unit entrepreneurs, subak leaders (pekaseh), and
farmers. Seven rice milling unit entrepreneurs, eight subak leaders, and 45 farmers were selected
because they had already collaborated with the government regarding constructing rice milling
units. Data collection was conducted using survey techniques and interviews based on
questionnaires. The data collected included primary and secondary data, such as rice availability,
rice demand, investment requirements, operational costs, and benefits.

To address objective (1), the feasibility of constructing a rice milling unit from the
perspective of rice availability and rice demand was analyzed using descriptive techniques. To
address objective (2), the feasibility of constructing a rice milling unit from a financial perspective
was analyzed using investment criteria such as Net Present Value (NPV), Net Benefit-Cost Ratio
(Net B/C), Internal Rate of Return (IRR), and Payback Period, with the following formula (11).

Net Present Value (NPV)

(Bt —Ct)
NPV Zt 1 (1 + l)t

NPV is the Net Present Value, Bt is the net benefit in year t (Rp), Ct is the cost in year t
(Rp), i is the applicable interest rate, n is the economic life of the RMU, and t is the year. If NPV
> 0, then the construction of the RMU is feasible, and if NPV < 0, the construction of the RMU is
not feasible.

Net Benefit Cost Ratio (Net B/C)
n (Bt—Ct)
Net B/C = m
=LA+t

Net B/C is the Net Benefit Cost Ratio, Bt is the net benefit in year t (Rp), Ct is the cost in
year t (Rp), i is the applicable interest rate, n is the economic life of the RMU, and t is the year. If
Net B/C > 1, then the construction of the RMU is feasible, and if Net B/C < 1, the construction of
the RMU is not feasible.

Internal Rate of Return (IRR) Criteria
+
IRR = i; + —~

(NPV*—NPV-) (2 =)

i1 is the first discount rate value to obtain a positive NPV, i, is the second discount rate
value to obtain a negative NPV. If the Internal Rate of Return (IRR) of the proposed RMU
construction investment is greater than the prevailing interest rate at the time the RMU
construction investment is undertaken, it is deemed feasible; conversely, if the IRR is less than
the prevailing interest rate at the time the RMU construction investment is undertaken, it is
deemed unfeasible.
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Payback Period (PP)
investment value

Payback Period = x 1 year

net cash inflow

The feasibility study criterion is that the shorter the Payback Period, the better the
investment, which indicates smoother capital turnover.

RESULTS AND DISCUSSION
Farmer Grain Availability

During the harvest season in early 2023, the average price of GKP received by farmers in
Badung Regency ranged from Rp 4,200/kg — Rp 4,500/kg, lower than the government-set price
(HPP) established by the National Food Agency, which sets the price of harvested dry rice (GKP)
at the farmer level at Rp 5,000/kg and GKP at the milling level at Rp 5,100/kg. Meanwhile, for
milled rice (GKG) at the milling stage, the price is Rp 6,200, and GKG at the Perum Bulog
warehouse is Rp 6,300. Farmers receive a lower price than the HPP if they sell to intermediaries,
with the average price at the intermediary level ranging from Rp 250,000/are to Rp 280,000/are,
resulting in an average price received by farmers of between Rp 4,032/kg and Rp 4,516/kg. The
government is expected to purchase paddy at the HPP price and not through middlemen (12).

The average rice productivity of 6.2 tons/ha is still low compared to the results of the
Agricultural Research and Development Agency's research from 2008 to 2021, which shows that
rice productivity should be at least 8 tons/ha. Research in China (13) shows that technology can
quickly increase rice productivity. Research (14) in China indicates that urbanisation significantly
influences rice productivity.

The potential rice/paddy production in Badung Regency in 2023 is highest in the Mengwi
subak area, at 18,926.17 tons, followed by the Abiansemal subak area at 17,886.42 tons, while
the lowest is in the Kuta subak area at 40.34 tons. According to research (15), rice paddy
production estimates can be determined from the height of the rice plants and the greenness of
their leaves.

Rice production (GKG) in Badung Regency from 2017 to 2022 showed an increasing
trend, rising from 115,097.74 tons in 2017 to 122,291.04 tons in 2022, equivalent to 69,412.86
tons of effective rice (16). This reinforces the research (17) that rice productivity in Indonesia is
positive at 2.0%.

Furthermore, when comparing the 2022 paddy production of 122,291.04 tons (GKG) with
the rice milling capacity of companies in Badung Regency, which is 60,360 tons of rice
(96,206.5668 tons (GKG) (Table 1), assuming a GKG yield of 62.74%, there is still an unsold rice
paddy surplus of approximately 26,084.4732 tons, which is sold outside Bali, reaching 10-20%.
Therefore, the government should consider building a rice milling unit.

Table 1. Number and Capacity of Rice Milling Units (RMU) in Badung Regency in 2023

RMU Capacity
No Description Number Description Rice (tons)
1 Large (1.5-2 tons/hour) 3 Hours 19.90
2 Medium (1-1.5 tons/hour) 7 Days 251.50
3 Small (0.1-0.8 tons/hour) 36 Months 5,030
4 Annual 60,360
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Total 46
Source: Badung Regency Agriculture and Food Office (2023)

Rice Requirements in Badung Regency

Paddy purchased from farmers is processed into rice using a rice milling unit. Rice
production is distributed to employees within the Badung Regency Government. The number of
employees in Badung Regency is 14,132. Table 2 shows the number of employees and the
amount of rice required.

Table 2. Number of Employees and Amount of Rice Required in the Badung Regency
Government in 2023

Number of Rice Allocation Rice
No Description Employees (Kg) Requirement

(Persons) (Kg/month)

1 Echelon 2 Officials 37 30 1,110

2 Level 3 Officials 169 20 3,380

3 Level 4 Officials 248 15 3,720

4 Specific Functional Staff 3,331 15 49,965

5 General Functional Staff 38 15 570

6 PPPK 42 10 420

7 Contract 10,267 10 102,670

Total 14,132 161,835

Source: Quoted from the Badung Regency Agriculture and Food Office (2023)

The Badung Regency Government's rice requirement reaches 161,835 kg/month or
19,420.2 tons/year. This represents a highly potential market for the rice milling unit being
constructed. Therefore, the government must ensure the quality of the rice distributed and carry
out distribution quickly and accurately as part of excellent service.

Table 3. Rice Demand in Badung Regency's General Market in 2022

No District Rice Demand (Tons)

1. South Kuta 11,544.72

2. Kuta 5,209.18

3. North Kuta 8,383.27

4. Mengwi 11,696.69

5. Abiansemal 8,706.96

6. Petang 2,729.63
Badung 48,280.45

Source: Badung Regency Agriculture and Food Office (2023)

The total rice demand in the general market of Badung Regency reaches 48,280.45
tons/year, as shown in Table 3. The highest rice demand is in Mengwi Subdistrict at 11,696.69
tons/year, followed by South Kuta Subdistrict at 11,544.72 tons/year, and the lowest is in Petang
Subdistrict at 2,729.63 tons/year. According to research (18) and (19) in Burma, meeting rice
demand is highly dependent on the availability of irrigation infrastructure. Rice demand in the

105


https://ejournal3.unud.ac.id/index.php/ijoss/index
https://issn.brin.go.id/terbit/detail/20250729431080439

Indonesian Journal Of Small Scale Farming
Volume 1(2), 101 - 110, 2025

JOURNAL Oof Small https://doi.org/10.24843/ijoss.2925.v01 .i02.pp4
Scale Farming ISSN : 3109-6484 (Online - Elektronik)

general market of Badung Regency tends to exceed these figures, considering that Badung is the
leading tourist destination in Bali. Hotels and restaurants are sure to require rice, and employees
of hotels and restaurants who do not reside in Badung Regency constitute a potential rice market
for the planned rice milling unit.

Financial Aspects of the Rice Milling Unit Development

The investment cost for the building is Rp. 10,549,125,000. Next is the investment cost
for the dryer and rice processing plant machinery, totalling Rp. 5,325,214,750. Additionally, to
support the operational activities of the RMU, investment costs are required for procuring 6-
wheeled trucks and single-axle trucks, as well as electricity connection costs from PLN. The total
investment cost requirement amounts to Rp. 18,635,339,750.

The total operational cost amounts to Rp 54,000,216,988. The highest operational cost is
for purchasing paddy rice, which is related to the target rice production of 500,000 kg/month or
6,000,000 kg/year, assuming a paddy rice yield of 60%, thus requiring 10,000,000 kg of paddy
rice per year. The HPP price of paddy at the beginning of 2023 was Rp.5,000/kg, resulting in a
total paddy purchase cost of Rp. 50,000,000,000/year. Another relatively high operational cost is
for packaging bags, assuming packaging is calculated at 5 kg/piece.

Table 4 shows the main benefits of constructing a rice milling unit: premium rice, by-
products such as husks and bran, and charcoal husks, which are not calculated to avoid double
counting, as they are already included in the husk calculation.

Table 4. Annual Benefits (Bt) of RMU Construction in Badung Regency

No Benefit Production Unit Price Value
(kg) (Rp) (Rp)
1 Premium Rice 6,000,000 12,500 75,000,000,000
2 Rice Husk* 1,320,000 1,500 1,980,000,000
3 Bran** 780,000 4,800 3,744,000,000
Total 80,724,000,000

Source: Primary Data Analysis
Notes: * Rice husks account for 22% of rice production
** Rice husks account for 13% of production

Feasibility analysis of the financial aspects using NPV, Net B/C, IRR, and Payback Period.
Unlike the investment criteria used for lemongrass oil production (20), which does not use NPV
but instead uses Percent Return on Investment (ROI) and Break-Even Point (BEP). Furthermore,
the study (21) on the feasibility of soil and water conservation in oil palm plantations only uses
B/C and IRR.

Table 5. Results of the Feasibility Analysis of the RMU Construction Investment in 2023

Criteria Value Feasibility Result
Indicator

NPV Rp. 171,931,999.193 NPV >0 Feasible

Net B/C 1.2900 Net B/C > 1 Feasible

IRR 25.05 % IRR > DF Feasible

106


https://ejournal3.unud.ac.id/index.php/ijoss/index
https://issn.brin.go.id/terbit/detail/20250729431080439

Indonesian Journal Of Small Scale Farming
Volume 1(2), 101 - 110, 2025

JOURNAL Oof Small https://doi.org/10.24843/ijoss.2925.v01 .i02.pp4
Scale Farming ISSN : 3109-6484 (Online - Elektronik)

Payback Periode 1.44 years
Source: Primary Data Analysis

Net Present Value (NPV) over the economic life period is Rp 171,931,999.193 (NPV > 0),
or an average net profit of Rp 8,596,599.65/year for the rice milling unit construction, making it
feasible to proceed as it is profitable. This study aligns with research (22) on the feasibility of
financial analysis and sensitivity in rice milling operations in Cirebon Regency, which is profitable
based on the NPV value. However, its value is significantly lower at Rp 21,804,273.

The Net B/C ratio of 1.2900 indicates the efficiency of investment costs in constructing a
rice milling unit, where an investment of Rp 1,000 will yield a return of Rp 1.2900. A Net B/C ratio
greater than one means that the investment generates benefits greater than the costs incurred.
This aligns with the study (8) results in Cirebon but with a lower Net B/C Ratio of 1.18.

Based on the IRR analysis, the internal rate of return (IRR) is 25.05%, meaning the internal
rate of return on the investment in the rice milling unit is 25.05%. This aligns with the research
(23) in Banyuasin, South Sumatra, but with a higher IRR value of 39.21-41.91%.

The payback period value of 1.44 years indicates a payback period shorter than the
economic lifespan. This also indicates that the investment payback period for the rice milling unit
construction project, which is 1 year, 4 months, and 4 days, is shorter than the economic lifespan
of the rice milling unit construction project. The results of the study (24) on the feasibility of
constructing a rice milling unit in Lampung show a more extended payback period of 3.18 years.

CONCLUSION

This study concludes that, based on data on grain production, rice production, rice
demand, and the rice commodity market in Badung Regency, it is feasible to build a rice milling
unit from a financial perspective. In order to increase farmers' income, provide certainty regarding
grain prices, and ensure the availability of grain for the rice milling unit to be built, it is
recommended that a cooperation contract be established with several subak. This is important to
prevent price manipulation by intermediaries, which results in low selling prices for farmers' paddy.

RECOMMENDATIONS

Research on the development of rice milling units is still limited and has weaknesses in
calculating labour use, as it only uses labour cost calculations based on a percentage of
production. Therefore, it is necessary to use actual machine operational labour and production
processes, so this research must continue.
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GRAPHICAL ABSTRACT

CONSTRUCTION OF RICE MILLING UNIT (RMU) AS AN
EFFORT TO PROVIDE PRICE CERTAINTY FOR FARMERS
AND MEET THE RICE NEEDS OF THE COMMUNITY

FARMERS EXPERIENCE UNCERTAINTY IN RICE PRICES SOLUTION: CONSTRUCTION OF A RICE MILLING UNIT (RMU)

» QUESTIONNAIR

* INTERVIEW

= NPV

« NET B/C

* IRR

= PAYBACK
PERIOD

RMU IS FINANCIALLY
AND TECHNICALLY VIABLE

* NPV:Rp 171,931,999
* NETB/C:1.29 ANALYSIS OF ASPECTS:
* IRR: 25.05% GRAIN AVAILABILITY,
* PAYBACK: 1.44 YEARS RICE DEMAND,
AND FINANCIAL FEASIBILITY
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