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Abstract

The problem currently faced by Indonesian coffee in the international market is the low quality of coffee generally
produced by community plantations. The quality of coffee is still low because post-harvest processing still
produces random coffee, namely coffee beans produced with very simple methods and facilities, relatively high
water content and still mixed with other ingredients in relatively large quantities. To improve the quality of coffee
beans, the application of Good Agricultural Practices (GAP) was chosen as a framework for analyzing coffee
quality, because GAP plays a crucial role in ensuring sustainable and quality agricultural practices. This study aims
to determine the extent to which GAP is applied to Arabica coffee cultivation in Simalungun Regency and to find
out that the application of GAP can improve coffee quality in accordance with the Indonesian Coffee SNI. The
research method used is a descriptive method. The basis for selecting the research location was determined
intentionally (purposive method) in Simalungun Regency. The sample in this study was coffee farmers totaling 75
respondents. Data analysis was carried out descriptively and multiple linear regression tests. From the results of the
study, it can be concluded that coffee farmers in Simalungun Regency have applied GAP in cultivating coffee
plants, where the highest GAP application is found in plant varieties with a score of 4.04 and planting coffee at an
altitude that is in accordance with a score of 4, while the lowest GAP application is found in harvesting techniques
with a score of 3.55, where there are still many farmers who harvest without considering factors that can affect the
quality of the coffee beans produced. The water content of coffee beans in Simalungun Regency is around 11.27%.
This is in accordance with the SNI 01-2907-2008 standard, namely a maximum water content of 12.5%. The defect
value of koi beans in Simalungun Regency is predominantly quality 2, which is 56% and quality 1 is 33.33%.
Coffee beans with quality 1 and 2 have good quality. The size of coffee beans in Simalungun Regency is
predominantly medium, which is 69.33% and large size is 26.67%. Partially, the application of Good Agricultural
Practices, namely plant varieties, coffee land suitability, altitude, fertilization, pest and disease control have a
significant effect on the quality of coffee beans, while harvesting techniques do not have a significant effect on the
quality of coffee beans. Simultaneously, the application of Good Agricultural Practices (plant varieties, coffee land
suitability, altitude, fertilization, pest and disease control and harvesting techniques have a significant effect on the
quality of coffee beans.
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INTRODUCTION

Coffee is one of Indonesia's leading plantation commodities that has a significant contribution to national
income, non-oil and gas exports, and farmer welfare. The history of coffee in Indonesia began in the late 17th
century when the Dutch introduced Arabica coffee (Coffea arabica L.) from Malabar, India. Currently, Indonesia is
ranked fourth as the world's largest coffee producer after Brazil, Vietnam, and Colombia, with a harvest area
reaching 1.24 million hectares and a production contribution of around 7.21% to the global market (BPS, 2021).
Among the types of coffee cultivated in Indonesia, Arabica coffee occupies a special position because of its
distinctive taste, complex aroma, and lower caffeine content compared to Robusta. Arabica coffee contributes
around 27.3% of total national production and has a selling value almost twice as high as Robusta (Directorate
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General of Plantations, 2021). North Sumatra is the second largest Arabica coffee production center after Aceh,
with five main districts, including Simalungun, contributing 16% of the province's total production.

However, despite the high production volume, the quality of coffee produced by smallholder plantations in
Indonesia is still relatively low in the international market. Smallholder coffee is often processed traditionally with
limited facilities, resulting in coffee beans that do not meet quality standards as regulated in SNI 01-2907-2008.
This low quality is caused by less than optimal cultivation management, non-selective harvesting, and minimal
application of good agricultural practices. To address these quality challenges, an approach through Good
Agricultural Practices (GAP) is important. GAP is a sustainable cultivation practice system that prioritizes aspects
of food safety, environmental sustainability, and farming efficiency. In the context of coffee cultivation, GAP
includes aspects of selecting superior varieties, land suitability, altitude, balanced fertilization, integrated pest and
disease control, and proper harvesting techniques. The implementation of GAP is expected to not only improve the
physical and chemical quality of coffee beans, but also support traceability and selling value in the export market
(Permentan No. 49/Permentan/OT.140/4/2014).

Simalungun Regency is one of the areas that has great potential in producing quality Arabica coffee, both
in terms of climate, topography, and the availability of superior local varieties such as Sigarar Utang. However,
until now there have not been many scientific studies that measure the extent of GAP implementation by farmers in
this area, as well as its impact on the quality of the coffee beans produced. Therefore, this study was conducted to
evaluate the level of GAP implementation in Arabica coffee cultivation in Simalungun Regency and analyze its
effect on coffee bean quality based on SNI 01-2907-2008 standards. The results of this study are expected to
provide practical contributions for farmers, extension workers, and policy makers in increasing the competitiveness
of Indonesian coffee in the global market.

LITERATURE REVIEW
Description of Arabica Coffee and its Advantages

Arabica coffee (Coffea arabica L.) is a superior type of coffee that is in great demand because of its
complex taste and aroma characteristics. This coffee has a lower caffeine content compared to Robusta, which is
around 1-1.5% (Rahasbistara & Melani, 2024). In Indonesia, Arabica varieties are developed in highland areas,
with an optimal altitude of between 1000-2000 meters above sea level. In addition to its high taste value, Arabica
also has a selling value almost twice that of Robusta, making it an important export commodity, especially from
the North Sumatra region.

Arabica Coffee Cultivation Based on Good Agricultural Practices (GAP)

Good Agricultural Practices (GAP) is a systematic approach to producing high-quality, safe-to-consume,
and environmentally friendly agricultural products. In the context of coffee cultivation, GAP includes the selection
of superior varieties, suitability of land and altitude, balanced fertilization, pest and disease control, and proper
harvesting techniques. Regulation of the Minister of Agriculture No. 49/Permentan/OT.140/4/2014 is the main
technical guideline in implementing GAP on coffee commodities in Indonesia. Several studies have shown that the
level of GAP adoption still varies among farmers, depending on access to information, extension, and technical
support (Fernadez et al., 2024; Kansrini et al., 2020).

Harvesting Techniques and Their Effect on Coffee Quality

Harvesting technique is an important factor in maintaining the quality of coffee beans. Harvesting should
be done when the fruit has reached the optimal level of ripeness, indicated by bright red fruit skin. Non-selective
harvesting will produce beans with low quality and high defect values. However, in Yenfrida's research, harvesting
techniques were found to have no significant effect on coffee bean quality, although the application score was the
lowest among other GAP aspects.

Indonesian National Standard (SNI) Coffee Bean Quality No. 01-2907-2008

Coffee bean quality standards in Indonesia are regulated in SNI 01-2907-2008, which covers three main
aspects: maximum water content of 12.5%, bean size, and defect count. Physical quality assessment is carried out
based on a 300 gram sample, with the calculation of defect values from damaged, perforated, or dirty beans.
According to SNI, Arabica coffee grade 1 has a defect value of <11, grade 2 has a defect value of 12-25, and so on
up to grade 6. Alfina's research (2023) shows that coffee with a water content below 12% and a low defect value
tends to meet SNI quality and export demand.
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The Effect of GAP on Coffee Bean Quality

The implementation of GAP has been proven to have a significant effect on coffee quality. Yenfrida's
research results show that simultaneously, all GAP components such as varieties, land suitability, altitude,
fertilization, and pest and disease control make a large contribution (R? = 0.814) to the quality of coffee beans.
However, partially, the harvesting technique does not show a significant effect. Similar studies by Supriadi et al.
(2019) and Towaha et al. (2019) emphasized the importance of altitude and land management in producing coffee
with high physical and flavor quality. Good pest control has also been reported to maintain the physical integrity of
the beans and increase the potential selling value (Harni et al., 2020).

GAP as a Strategic Approach to Increasing Coffee Competitiveness

In the context of global trade, the implementation of GAP is the main key to meet international quality
requirements and strengthen the bargaining position of Indonesian coffee. ICO Resolution No. 407 on the “Coffee
Quality Improvement Program” emphasizes the importance of quality improvement as a prerequisite for increasing
the value of coffee exports. Therefore, the integration of farmer training, extension, and GAP-based quality control
must be a sustainable national strategy.

METHOD
Location and Time of Research

This research was conducted in Simalungun Regency, North Sumatra, which has geographical
characteristics suitable for Arabica coffee cultivation. The research location was determined purposively in two
main sub-districts: Pematang Sidamanik Sub-district and Dolok Pardamean Sub-district. The research took place
from July 2024 to February 2025.

Research methods

This study uses a quantitative descriptive method. The aim is to evaluate the implementation of Good
Agricultural Practices (GAP) and measure its effect on the physical quality of Arabica coffee beans based on the
Indonesian National Standard (SNI) No. 01-2907-2008. The study was conducted in two stages, namely a field
survey using a questionnaire and testing the physical quality of coffee beans at Rumah Kopi Saabas, Pematang
Sidamanik.

Observation Parameters
The quality of coffee beans is tested based on SNI 01-2907-2008 which includes three components:
e General quality standards: presence of live insects, foul/mold odor, moisture content (max. 12.5%).
e Seed size: large, medium, small.
e Number of defect values: calculated based on a sample of 300 grams of coffee beans, with visual
assessment of defects such as black beans, broken beans, dirt, skin, and others. The defect value then
determines the quality (1-6).

Population and Sample

The population in this study were all Arabica coffee farmers in two sub-districts in Simalungun Regency
who had land between 10-20 rante. The population was 300 people. Determination of the number of samples used
the Slovin formula with an error rate of 10%, so that a sample of 75 respondents was obtained.

RESULTS AND DISCUSSION
Data Analysis Results
Multiple Linear Regression Analysis
Table 1. Multiple Linear Regression Test Results

Coefficients *

Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.
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1 (Constant) -1.351 209 -6.477 .000
Coffee varieties .058 .022 214 2.611 .011
Land suitability .038 .018 153 2.119 .038
Altitude of the .062 .021 244 2.926 .005
place
Fertilization .051 .019 192 2,659 .010
HPT Control .070 .025 272 2,765 .007
Harvesting .001 .012 .006 .080 936
Techniques
a. Dependent Variable: Coffee Bean Quality

Based on Table 4.13, the multiple linear regression equation obtained is as follows:
Y =-1.351 + 0.058 X1 + 0.038 X2 + 0.062 X3 + 0.051

a. The constant value from the results of this study shows a value of -1.351, which can be interpreted that
if there is no application of Good Agricultural Practices (plant varieties, suitability of coffee land,
altitude, fertilization, pest and disease control and harvesting techniques), then the quality of coffee
beans is non-existent.

b. The plant variety variable has an effect on the quality of coffee beans of 0.058, meaning that a change
in the plant variety variable by one unit partially affects the coffee bean quality variable by 0.058 units.

c. The coffee land suitability variable has an influence of 0.038, meaning that a change in coffee land
suitability of one unit partially affects the coffee bean quality variable by 0.038 units.

d. The altitude variable has an influence of 0.062, meaning that a change in altitude of one unit partially
affects the coffee bean quality variable by 0.062 units.

e. The fertilization variable has an influence of 0.051, meaning that a change in fertilization of one unit
partially affects the coffee bean quality variable by 0.051 units.

f. The variable of controlling pests and plant diseases has an influence of 0.070, meaning that a change in
controlling pests and plant diseases by one unit partially affects the variable of coffee bean quality by
0.070 units.

g. The control variable of harvesting technique has an influence of 0.001, meaning that a change in
harvesting technique of one unit partially affects the coffee bean quality variable by 0.001 units.

F Test
Table 2. F Test Results
ANOVAP
Mean

Model Sum of Squares Df Square F Sig.
1 Regression 17,086 6 2,848 49,638 .000?

Residual 3.901 68 .057

Total 20,987 74
a. Predictors: (Constant), Harvesting Technique, Fertilization, Land Suitability, Altitude,

Coffee Variety, HPT Control

b. Dependent Variable: Coffee Bean Quality

From the calculation results above, it can be seen that the F-count figure is 49.638 and the Sig. value is
0.000. If the test is carried out at o = 5%, dfl1 = 6 while df2 = 74 then the F-table is 2.24. The F-count value> F-
table or 49.638> 2.24 and the Sig value is 0.000, it can be concluded that simultaneously the application of Good
Agricultural Practices (plant varieties, coffee land suitability, altitude, fertilization, pest and disease control and
harvesting techniques) has a significant effect on the quality of coffee beans.

Individual Parameter Significance Test (t-Test)
Table 3. t-Test Results
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Coefficients *
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -1.351 209 -6.477 .000
Coffee varieties .058 .022 214 2.611 011
Land_suitability .038 018 153 2.119 .038
Altitude of the .062 .021 244 2.926 .005
place
Fertilization .051 .019 192 2,659 .010
HPT Control .070 .025 272 2,765 .007
Harvesting .001 012 .006 .080 936
Techniques

a. Dependent Variable: Coffee Bean Quality

Hypothesis based on the test results in the table above can be seen that the coffee variety variable has a t-
count value of 2.611. This shows that t-count> t-table, namely 2.611> 1.979. When viewed from the level
of significance in the table, coffee varieties have a significance level of 0.011 <0.05. So it can be
concluded that coffee varieties have a significant effect on the quality of coffee beans.

Hypothesis based on the test results in the table above can be seen that the land suitability variable has a t-
count value of 2.119. This shows that t-count> t-table, namely 2.191> 1.979. When viewed from the level
of significance in the table, land suitability has a level of significance of 0.038 <0.05. So it can be
concluded that the suitability of coffee land has a significant effect on the quality of coffee beans.

The hypothesis based on the test results in the table above can be seen that the altitude variable has a t-
count value of 2.926. This shows that t-count> t-table, namely 2.926> 1.979. When viewed from the level
of significance in the table, the altitude has a significance level of 0.005 <0.05. So it can be concluded that
the altitude has a significant effect on the quality of coffee beans.

Hypothesis based on the test results in the table above can be seen that the fertilization variable has a t-
count value of 2.659. This shows that t-count> t-table, namely 2.659> 1.979. When viewed from the level
of significance in the table, fertilization has a level of significance of 0.010 <0.05. So it can be concluded
that fertilization has a significant effect on the quality of coffee beans.

The hypothesis based on the test results in the table above can be seen that the pest and disease control
variable has a t-count value of 2.765. This shows that t-count> t-table, namely 2.765> 1.979. When viewed
from the level of significance in the table, pest and disease control has a significance level of 0.007 <0.05.
So it can be concluded that pest and disease control has a significant effect on the quality of coffee beans.
Hypothesis based on the test results in the table above can be seen that the harvesting technique variable
has a t-count value of 0.080. This shows that t-count <t-table, which is 0.080 <1.979. When viewed from
the level of significance in the table, pest and disease control has a level of significance of 0.936> 0.05. So
it can be concluded that the harvesting technique does not have a significant effect on the quality of coffee
beans.

Coefficient of Determination (R?) Test

Table 5. Results of the Determination Coefficient Test

Model Summary
Std. Error of the
Model R R Square Adjusted R Square Estimate
1 902 ® 814 798 23952

a. Predictors: (Constant), Harvesting Technique, Fertilization, Land Suitability, Altitude,
Coffee Variety, HPT Control

In this study, the coefficient of determination (R Square) is 0.814. This means that the selection is

influenced by the variable of Good Agricultural Practices implementation (plant varieties, coffee land suitability,
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altitude, fertilization, pest and disease control and harvesting techniques) of 81.40% affecting the quality of coffee
beans. While the remaining 100% - 81.40% = 18.60% is explained by other factors outside this study.

The results of the study showed that partially plant varieties, coffee land suitability, altitude, fertilization,
pest and disease control had a significant effect on coffee bean quality, while harvesting techniques did not have a
significant effect on coffee bean quality.

CONCLUSION

From the results of the study on "Quality Study of Arabica Coffee Commodity (Coffea arabica L.) Based
on SNI Coffee Beans No. 01-2907-2008 Reviewed from the Aspect of Good Agricultural Practices (GAP) in
Simalungun Regency" the following conclusions can be drawn:

1. Coffee farmers in Simalungun Regency have applied GAP in cultivating coffee plants, where the highest
GAP application is found in plant varieties with a score of 4.04 and planting coffee at an appropriate height
with a score of 4, while the lowest GAP application is found in harvesting techniques with a score of 3.55,
where there are still many farmers who harvest without paying attention to factors that can affect the
quality of the coffee beans produced.

2. The water content of coffee beans in Simalungun Regency is around 11.27%. This is in accordance with
the SNI 01-2907-2008 standard, namely a maximum water content of 12.5%.

3. The defect value of koi beans in Simalungun Regency is dominated by quality 2, which is 56% and quality
1 is 33.33%. Coffee beans with quality 1 and 2 have good quality.

4. The size of coffee beans in Simalungun Regency is predominantly medium sized, namely 69.33%, and
large sized, namely 26.67%.

5. The results of the study showed that partially the application of Good Agricultural Practices, namely plant
varieties, coffee land suitability, altitude, fertilization, pest and disease control had a significant effect on
the quality of coffee beans, while harvesting techniques did not have a significant effect on the quality of
coffee beans. Simultaneously, the application of Good Agricultural Practices (plant varieties, coffee land
suitability, altitude, fertilization, pest and disease control and harvesting techniques had a significant effect
on the quality of coffee beans.
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