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Abstract

The low quality of coffee beans caused by indiscriminate harvesting systems remains a primary
constraint in optimizing farmers' income in the Banjit District of Way Kanan Regency. This
study aims to analyze and compare the profitability of coffee farming implementing selective
red-pick, rainbow-pick, and combined-pick harvesting systems, as well as to determine the
harvesting system that yields the highest profit. This quantitative study, employing a
descriptive-analytical basic method, was conducted purposively in Argomulyo Village within
the Sri Rejeki Farmers Group. From a population of 117 farmers, samples were selected using
the Slovin Formula with a 5% margin of error, resulting in 90 respondents (30 farmers for each
harvesting system) who possessed a minimum of 5 years of farming experience. Primary data
collection was carried out through observation, in-depth interviews, and structured
questionnaires. The data were analyzed using cost-and-profit analysis, the One-Way ANOVA
statistical test, and the Post Hoc LSD follow-up test. The descriptive analysis results showed
that the highest average profit was obtained by the red-pick system (IDR 44,389,809/Ha),
followed by the combined-pick system (IDR 33,419,654/Ha), and the rainbow-pick system (IDR
21,614,860/Ha). However, the Post Hoc LSD test demonstrated that there was no significant
difference in profit between the red-pick and rainbow-pick systems (Sig. 0.656 > 0.05).
Conversely, the profit of the combined-pick system was significantly different from both the red-
pick (Sig. 0.004 < 0.05) and rainbow-pick (Sig. 0.001 < 0.05) systems. It is concluded that the
combined-pick system is statistically the most superior and effective harvesting method
because it provides more stable profits through an optimal balance between premium coffee
bean quality acquisition and harvesting labor cost efficiency. Farmers are recommended to
transition to the combined-pick system to maximize the economic efficiency of coffee farming.
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INTRODUCTION

Coffee is one of Indonesia's major plantation commodities and an important source
of foreign exchange for the national economy. During the 2022-2025 period, Indonesia
ranked as the world's fourth-largest coffee producer, with a production volume reaching
789,000 tons per year. Sumatra Island is the epicenter of national coffee production,
particularly for the robusta variety, where the southern part of Sumatra (including Lampung
Province) is known as part of the "Robusta Golden Triangle" (Oktoyoki, 2023). Way Kanan
Regency is one of the largest contributors to robusta production in Lampung, with Banjit
District as its main center, covering a coffee plantation area of 7,820 hectares and a
production volume of 3,135 tons per year.

The main determinant of dried coffee bean quality is strongly influenced by post-
harvest handling, which begins with the fruit-picking process in the field. In Argomulyo
Village, Banjit District, three harvesting system variations are widely practiced by farmers
in the Sri Rejeki Farmers Group: the red-pick system (selective harvesting of fully ripe fruit),
the rainbow-pick system (mass harvesting of fruit of all colors), and the combined-pick
system (an adaptive method combining red-pick and rainbow-pick). These quality
differences trigger fairly significant variations in selling price at the collector level. On one
hand, the red-pick system offers a higher price but requires a large labor input, while the
rainbow-pick system can reduce labor costs but lowers the selling price due to the high
defect value of the coffee beans according to the SNI 01-2907-2008 quality standard.

Although previous literature has discussed coffee quality standardization (Afrizon,
2020; Oktoyoki & Siswahyono, 2023), a research gap remains regarding the analysis of real
cost efficiency and profitability stability from applying the combined-pick harvesting system
in smallholder coffee farming. Most previous studies have focused only on comparing pure
red-pick and indiscriminate picking (Kresmonanda et al., 2024), and therefore have not
addressed the dilemma faced by smallholder farmers with limited capital to pay full daily
labor wages. This study is therefore important to provide farmers with recommendations
regarding the most profitable harvesting system.

Based on this issue, the specific objectives of this study are to analyze and compare
the profit levels of coffee farmers under each harvesting system and to determine which
harvesting system provides the highest profit for farmers.
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RESEARCH METHOD

This study used a quantitative approach with a basic descriptive-analytical method to
analyze and compare profits across several coffee harvesting systems. The study was
conducted purposively in the Sri Rejeki Farmers Group, Argomulyo Village, Banjit District,
Way Kanan Regency. This location was selected because the area is one of the main robusta
coffee production centers whose farmers apply a variety of harvesting systems. Primary data
collection was carried out through field observation, in-depth interviews, and the
distribution of structured questionnaires to respondents (Sugiyono, 2018).

Population and Sample

The population in this study consisted of all 117 coffee farmers belonging to the Sri Rejeki
Farmers Group. The sample size was determined using the Slovin Formula (Sugiyono, 2018)
with a 5% margin of error, resulting in a sample of 90 respondents. Sampling was carried
out based on the three harvesting system groups applied, namely 30 farmers using the red-
pick system, 30 farmers using the rainbow-pick system, and 30 farmers using the combined-
pick system. An additional criterion for respondents was a minimum of 5 years of coffee
farming experience to ensure the validity of the operational data provided.

Data Analysis Method

The data analysis technique in this study was divided into three main stages. First,
descriptive economic analysis was used to calculate the total production cost, revenue, and
net profit level obtained by farmers under each harvesting system (Sukartiyah, 2015).
Second, hypothesis testing to examine profit differences between harvesting systems was
carried out using the One-Way ANOVA statistical test at a 5% (0.05) significance level
(Lestari, 2025). Third, if the test results showed a significant difference (Sig. < 0.05), the
analysis was continued with the Post Hoc Least Significant Difference (LSD) follow-up test
to specifically identify which pairs of harvesting systems had significant profit differences
(Lestari, 2025).

RESULTS AND DISCUSSION
Research Area Profile

This study was conducted in the Sri Rejeki Farmers Group, Argomulyo Village, Banjit
District, Way Kanan Regency. This area is one of the main robusta coffee plantation
production centers in Way Kanan Regency, with ideal agroclimatic conditions for coffee
cultivation. Coffee is the economic backbone for most of the community in Argomulyo Village.
The Sri Rejeki Farmers Group was selected as the research locus because its members
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display a unique dynamic in applying various harvesting system variations (red-pick,
rainbow-pick, and combined-pick) in managing their plantation farming.

Result Analysis
Table 1. Average Total Cost, Revenue, and Profit per Harvesting System (IDR/Ha)
No Description Red-Pick Rainbow-Pick Combined-Pick
1 Fixed Cost
Tax IDR 32,167 IDR 35,333 IDR 34,333
Equipment Depreciation IDR 152,789 IDR 107,226 IDR 116,857
2 | Variable Cost
Fertilizer IDR 1,590,367 IDR 1,123,325 IDR 1,608,967
Pesticide IDR 757,250 IDR 686,743 IDR 720,022
Labor IDR 6,633,039 IDR 4,084,972 IDR 4,594,389
Transportation and IDR 1,218,840 IDR 921,110 IDR 1,182,205
Milling
Total Cost IDR 10,384,452 IDR 6,958,709 IDR 8,256,773
Revenue IDR 54,774,261 IDR 28,573,569 IDR 41,676,427
Profit IDR 44,389,809 IDR 21,614,860 IDR 33,419,654

Source: Processed Primary Data (2025)

Based on the tabulated data, the red-pick system descriptively generated the highest
profit (IDR 44,389,809/Ha) because the price sensitivity of the premium commodity was
able to compensate for the high variable cost (IDR 10,199,496 /Ha) resulting from the labor
wage allocation for selective picking. In contrast, the rainbow-pick system recorded the
lowest profit (IDR 21,614,860/Ha); the savings in variable input costs under this system
were unable to offset the revenue deficit caused by price cuts due to the low quality of the
coffee beans. Meanwhile, the combined-pick system achieved a competitive profit of IDR
33,419,654 /Ha through labor cost efficiency during peak harvest (the 2nd and 3rd harvests)
while still maintaining quality standards at the beginning and end of the season (the 1st and
4th harvests). On the other hand, the fixed cost (TFC) component across the three systems
tended to be homogeneous and stable within the range of IDR 140,000 to IDR 185,000/Ha,
confirming that the differentiation in profit margins among farmers was purely
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determinedby the choice of harvesting management and the efficiency of variable cost (TVC)
allocation, rather than inequality in farm asset ownership.

Post Hoc LSD Test Results
Table 2. Post Hoc LSD Test Results (Multiple Comparisons, Dependent Variable:

Profit)
(I) Picking System (J)) Picking System Mean Difference (I-]) Sig.
Red-Pick Rainbow-Pick 2,846,109.700 .656
Combined-Pick -18,790,879.833* .004
Rainbow-Pick Red-Pick -2,846,109.700 656
Combined-Pick -21,636,989.533* .001
Combined-Pick Red-Pick 18,790,879.833* .004
Rainbow-Pick 21,636,989.533* .001

* The mean difference is significant at the 0.05 level.

The Post Hoc LSD (Least Significant Difference) test is a follow-up test used after the
ANOVA test shows a significant difference. This test aims to identify which pairs of groups
have a significant mean difference. The LSD test compares the means between harvesting
systems in pairs at a significance level of 0.05. If the Sig. value is < 0.05, there is a significant
difference between the groups being compared.

Discussion

Descriptively, the red-pick system produced the highest average nominal profit of
IDR 44,389,809/Ha, followed by the combined system (IDR 33,419,654/Ha) and the
rainbow-pick system (IDR 21,614,860/Ha). This nominal advantage of the red-pick system
is rooted in the optimization of the physical quality of fully ripe coffee beans, which provides
a stronger bargaining position in the premium market. However, the Post Hoc LSD follow-
up test showed that the net profit between the red-pick and rainbow-pick systems was not
statistically significantly different. This is because the premium price of red-pick coffee
cannot be continuously enjoyed by all farmers; to obtain the highest price, farmers are
required to delay sales until the right market timing, while the farmers' economic structure
is highly dependent on liquidity or a fast cash turnover to meet daily needs. This is further
compounded by global price fluctuations and the narrow price margin at the local
middlemen level, which has not been able to compensate for the risk of fruit weight loss.
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This dilemma causes the majority of farmers in Banjit District to psychosocially choose to
remain with the rainbow-pick system, which is considered more practical, faster, and more
economical in terms of labor costs.

On the other hand, the combined-pick system proved to be statistically significantly
different and is considered superior as a sustainable income model for farmers. However, its
implementation in the field is still spontaneous and situational, aimed solely at meeting daily
liquidity needs. Therefore, in order to multiply net profit through a cost reduction strategy,
a Four-Phase Structured Combination Formula was developed across the harvest season. In
the first harvest, rainbow-pick is applied to secure initial capital with a low wage burden
when the volume of ripe fruit is still small. Entering the second harvest (peak season),
picking shifts to full manual red-pick, a phase that generates the largest revenue because
daily labor productivity increases amid the abundance of ripe fruit on the trees, allowing the
wage cost per kilogram to be significantly reduced.

Next, in the third harvest, farmers are directed to tactically return to the rainbow-
pick system in order to maintain the family's cash flow while minimizing labor wage costs
after the harvest peak. Finally, in the fourth harvest, an aggressive join-cost strategy is
executed by integrating the picking of remaining fruit with post-harvest branch-pruning
activities into a single time frame. The elimination of duplicate costs from merging these two
expenditure components into a single financing activity cumulatively boosts the net profit
margin to its highest point. The application of this structured harvest management has been
proven to significantly improve the economic efficiency of smallholder coffee farming,
consistent with the findings of Manurung & Wiraguna (2025) and Lutfiani et al. (2025), who
emphasized the importance of harvest management choices for the sustainability of farmers’
income.

CONCLUSION
Although the red-pick system descriptively produced the highest nominal profit (IDR
44,389,809/Ha), the Post Hoc LSD follow-up test proved that its net profit was not
significantly different from the rainbow-pick system. This is due to the liquidity constraints
faced by smallholder farmers, who require fast cash turnover and are therefore unable to
hold their commodity until it reaches a premium price momentum in the market. In contrast,
the combined-pick system proved to be the most superior and statistically significant
income model. Through the application of the Four-Phase Structured Combination Formula
(tactical allocation of rainbow-pick and red-pick), farmers can maintain daily cash flow
while simultaneously multiplying net profit through an operational cost reduction strategy
and the merging of duplicate costs (join cost) at the end of the harvest season.
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Recommendations
1. For Farmers: It is recommended that farmers begin shifting from the conventional
harvesting pattern (pure rainbow-pick) toward the application of the Structured
Combination Formula to balance daily cash liquidity needs with achieving an optimal
farm profit margin.
2. For Agricultural Extension Institutions: Field Agricultural Extension Officers (PPL)
are expected to educate farmers on this periodic harvest-scheduling management.
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