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Abstract: Arabica coffee plantation area is limited, and
production is still low while demand increases. The devel-
opment of Arabica coffee in Indonesia faces many obsta-
cles that threaten its sustainability. The objective of this
study is to determine the sustainability status of the
Arabica coffee business in West Java and formulate a sus-
tainability strategy. Primary data were obtained through
interviews with respondents and key persons from relevant
stakeholders from upstream to downstream using a struc-
tured questionnaire. The study was conducted in August—
October 2021 in Garut District, West Java. Multidimensional
Scaling (MDS) was used to assess the sustainability status of
the Arabica coffee business in five dimensions, i.e., ecolo-
gical, economic, social, marketing, and institutional. The
results show that the Arabica coffee business in West Java
is fairly sustainable, with an average score of 55.65%. The
MDS analysis for each dimension reveals that the social
dimension has the highest score (62.45%), followed by the
ecological dimension (59.01%), the economic dimension
(53.00%), the institutional dimension (51.92%), and the
marketing dimension (51.87%). This study emphasizes five
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actions as parts of the sustainability strategy, i.e., adapta-
tion and mitigation of climate change, creative efforts to
increase farmers’ income, human resource capacity building,
strengthening business partnerships, and strengthening
farmer organizations.

Keywords: leverage attribute, sustainability index, sus-
tainability strategy, sustainable coffee farming

1 Introduction

Indonesia is the world’s fourth largest coffee producer
after Brazil, Vietnam, and Columbia [1,2]. In 2018, Indo-
nesian coffee contributed approximately 7% of the world’s
coffee needs. However, Indonesian coffee production and
exports are still dominated by Robusta coffee, which is
considered second-class coffee in the international market
[1]. While the demand for Arabica coffee continues to
increase, the Arabica coffee plantation area is still limited,
and production is still low. In Indonesia, approximately
98% of the coffee plantation area is managed by small-
holder farmers [3]. The Arabica coffee smallholder planta-
tion area was 360,703 ha in 2019, producing 202,296 tons
of coffee beans, or approximately 27% of the total small-
holder coffee bean production. West Java is the fourth lar-
gest Arabica coffee-producing center after North Sumatra,
Aceh, and South Sulawesi. Arabica coffee is a little bit more
dominant in this province, amounting to 59% of the total
area and 54% of the total production of smallholder coffee
plantations in West Java.

Several studies have shown that Arabica coffee farming
is technically efficient [4] and financially feasible [5,6]. Pre-
vious studies in various regions in Indonesia also reported
that Arabica coffee has both comparative advantage and
competitive advantage [7-11]. However, these facts are
insufficient to ensure the sustainability of coffee agribusi-
ness due to the influence of many factors, such as climate
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change, that negatively impact Arabica coffee produc-
tion [12,13].

The concept of sustainability has undergone various
stages of development since its introduction [14]. This con-
cept basically contains two dimensions: time, because sus-
tainability concerns what will happen in the future, and
the interaction between economic systems and natural
resources and the environment [15]. However, sustain-
ability in agriculture is a complex concept, so its meaning is
multidimensional and can be multi-interpreted. Researchers
have no common view about how many dimensions need to
be involved. The sustainability dimension is sometimes seen
as locally specific, depending on the purpose of the study.

Some previous studies [16,17] stated that sustain-
ability integrates three fields: economic, social, and envir-
onmental. The meaning of sustainability in agricultural
production systems is closely related to the aggregate
value of these three aspects [18]. Somehow, it is necessary
to develop technologies and practices that are environ-
mentally friendly, accessible, and practical for farmers
and increase productivity [19]. Therefore, they add a tech-
nological aspect to the three mentioned fields earlier [20].
Furthermore, several sustainability studies use the Multi-
dimensional Scaling (MDS) approach by integrating five
fields, by adding an institutional field [21-23], six fields
with an additional ethical field [24], or even seven fields
by further adding legal and infrastructure fields [25]. In
contrast, Dahliani and Maharani’s study [26] only focused
on one dimension, namely the social dimension.

The many farmers involved in coffee cultivation make
sustainability an essential issue. The ecological, economic,
and social dimensions are directly related to farmers.
The long-term sustainability of Arabica coffee production
depends on the ecological dimension [27], while farmers’
participation in sustainable coffee production is motivated
mainly by economic incentives [28]. Meanwhile, farmers’
intentions to embrace sustainable farming techniques are
impacted by their sense of societal pressure [29]. The lim-
ited knowledge capacity of farmers can cause less than the
optimal achievement of these three dimensions, in terms
of cultivation, post-harvest, land resources, and supporting
facilities and infrastructure. Therefore, it is necessary to
support the institutional and marketing dimensions to
increase the effectiveness of the three dimensions. These
five dimensions will become strong pillars in supporting
the sustainability of Arabica coffee farming.

Studies on the sustainability of Arabica coffee farming
using MDS are still very limited and in specific locations
[9,24,30-32]. None of these studies assessed the Arabica
coffee sustainability in West Java Province, one of the
coffee-producing centers in Indonesia. Given the wide
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distribution of coffee plantations in Indonesia, information
regarding the sustainability of the Arabica coffee business
in its producing areas, including West Java, is needed. This
will help provide a clearer picture of the sustainability of
Arabica coffee production in Indonesia. The objective of
this article is to assess the sustainability status of the Ara-
bica coffee business in West Java and formulate its sustain-
ability strategy. With the various dimensions used by
researchers, as discussed previously, the study focuses
on five main dimensions of sustainability, i.e., ecological,
economic, social, marketing, and institutional.

2 Methods

2.1 Study location

This study location was focused on Garut District (Figure 1),
one of the Arabica coffee-producing areas in West Java,
Indonesia. In 2019, Arabica coffee production in Garut
was approximately 19% of West Java’s total Arabica coffee
production. Three sub-districts, i.e., Pakenjeng, Cika-
jang, and Cisurupan, were purposively selected as sample
locations.

2.2 Data and data collection

Primary and secondary data were used in this study. Primary
data were gathered through interviews with respondents
purposively selected along the Arabica coffee value chain
(15 farmer groups, 15 traders, and 11 coffee shop/cafe
owners). Primary data were also obtained through in-depth
interviews with key persons from relevant government
agencies, at central and regional (provincial and district)
levels, and coffee associations (Association of Indonesian
Coffee Exporters and Industries [AICE], Specialty Coffee
Association of Indonesia [SCAI], Association of Indonesian
Coffee Farmers [APEKI]). Secondary data were collected
from related institutions, scientific journals, and various pre-
vious studies related to this research.

Respondents selected were the business actors/sta-
keholders directly involved in the coffee business, from
producers to consumers. The selected key persons are
considered to know and understand coffee cultivation,
processing, and marketing. The proportion of respon-
dents in each group was determined proportionally. The
respondents were selected in each group by considering
their representativeness. The study was carried out from
August to October 2021.
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Figure 1: Map of the study location.

2.3 Data analysis

This study employed the Rapcoffee approach to analyze
the sustainability of the coffee business in West Java,
Indonesia. This technique is a modification of the Rapfish
technique (Rapid Assessment Techniques for Fisheries)
[33,34], a multidisciplinary approach based on the ordina-
tion technique using MDS. MDS is a statistical analytic
technique that transforms each dimension and is multi-
dimensional in the sustainability dimension [35]. The MDS
method was utilized in this study since it has been proven to
produce stable parameter approximations [34]. It can also
provide comprehensive, timely, and objective results on
elements that affect the sustainability of the coffee business
in West Java, making it easier to implement policies in
making appropriate business models.

The MDS approach is commonly used to determine
the sustainability of natural resource management. In
particular, this technique is also commonly used to assess
the sustainability of agricultural commodities, such as
coffee [22,24,25,31], rice [36-38], corn [23], shallot [39],
seaweed [40], and oil palm [16]. In addition, MDS is also
used to assess the sustainability of regional development
programs such as Agropolitan Villages [41] and forest
communities [42].

In this study, the sustainability of coffee business is
ordinated in five critical areas, namely (1) ecological
dimension which consist of five attributes (land area,
land suitability, land expansion, climatic conditions, climate
change adaptation and mitigation, and pest and disease
attack potential); (2) economic dimension which consists
of 10 attributes (production, productivity, labor costs, farm
income, coffee price, price of production facilities, added
value of coffee processing, land tenure area, capital, and
price and distribution of quality seeds); (3) social dimen-
sion which consists of six attributes (number of farm
laborers, number of coffee farmers, number of farmers
receiving counseling/guidance/assistance, communication
accessibility, transportation accessibility, and coffee planta-
tion area); (4) marketing dimension which consists of
eight attributes (cooperation relationship with key partners,
relationships with customers, customer benefits, marketing
channels, reinvestment in the community, promotion and
branding activities, value propositions, and market segmen-
tation); (5) institutional dimension which consists of eight
attributes (policy programs and government roles, program
activities and the role of APEKI, farmer organization, capital
institution, innovation and technology institution, mar-
keting institution, production and pest control facility insti-
tution, and seeds/nursery institution).
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The sustainability determination of the coffee busi-
ness in West Java was carried out in the following stages.
First, determine the attributes of each dimension according
to field observations and literature review. These attributes
were compiled together with experts, referring to previous
research, and adapted to the situation and conditions at the
study site. Second, scoring each attribute of each dimension
based on the scientific judgment of respondents/key
persons. The score ranges between 0 and 3, depending
on the state of each attribute, which was interpreted
from bad (0) to good (3). Third, the scores for each attri-
bute were analyzed multidimensionally using the Rapcoffee
technique to obtain sustainability indexes. The sustainability
status for each dimension was determined into four cate-
gories according to score interval as follows: 0.00-25.00%
(bad/not sustainable); 25.01-50.00% (poor/less sustain-
able); 50.01-75.00% (moderate/fairly sustainable); and
75.01-100.00% (good/sustainable) [43]. Fourth, conducting
Monte Carlo simulation and determining the stress value
and the coefficient of determination (R). Fifth, conducting
leverage analysis to determine sensitive attributes that can
influence sustainability.

Through MDS, the position of the sustainability point
can be visualized in two dimensions, namely the hori-
zontal axis and the vertical axis. The horizontal axis
shows the differences in the studied systems in the ordi-
nation of “poor” (0%) to “good” (100%) for each ana-
lyzed dimension. Meanwhile, the vertical axis shows
the differences in the mix of attribute scores among the
studied systems. Leverage analysis is employed to deter-
mine the sensitive attributes or interventions performed
on these attributes. Monte Carlo analysis was used to
evaluate the effect of the error on the estimation of the
ordination value as well as in the analysis process, which
was carried out at a 95% confidence interval. A goodness
of fit test must be performed to measure how accurately
the original data can be reflected in the configuration of a
point. This goodness of fit in the MDS is reflected in the
magnitude of the stress value. A low-stress value denotes
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a well-fit model, whereas a high-stress value denotes the
inverse. A stress value of less than 0.25 (S < 0.25) indi-
cates a fit model [44].

3 Results and discussion

3.1 Sustainability status of Arabica coffee
business

The results of the Rapcoffee technique using the MDS
ordination show that the sustainability status of the
Arabica coffee business in the Garut District is multidi-
mensionally moderate, with an average score of 55.65%
(Table 1). This relatively low score indicates the presence
of many factors that hinder the sustainability of Arabica
coffee agribusiness in the Garut District. These factors
should be appropriately addressed so that they will not
threaten its sustainability. This score is lower than those
of the Arabica coffee farming in Temanggung District
(66.88%) [24] and Liberica coffee farming in Tanjung
Jabung Barat District (63.83%) [22], even though they
are still in the same category.

Among the five dimensions analyzed, social sustain-
ability has the highest score (62.45%), followed by eco-
logical (59.01%), economic (53.00%), institutional (51.92%),
and marketing (51.87%). These results mean that the mar-
keting dimension is the least sustainable and should be
emphasized more in developing Arabica coffee in West
Java. The kite diagram of the sustainability status of the
Arabica coffee business in Garut District, West Java, based
on the five dimensions analyzed, is presented in Figure 2. A
detailed discussion is presented in the following subsec-
tions (3.2-3.6).

This analysis was performed at a 95% confidence
interval [34]. The difference between the Monte Carlo
and MDS results was <5%, which means that the MDS

Table 1: Statistic parameters and sustainability status of Arabica coffee business in Garut District, West Java, 2021

No. Dimension MDS Monte Carlo Difference Stress RSQ Status

1. Ecological 59.01 58.52 0.49 0.18 0.91 Moderate
2. Economic 53.00 52.73 0.27 0.15 0.91 Moderate
3. Social 62.45 61.54 0.91 0.16 0.92 Moderate
4, Institutional 51.92 51.67 0.25 0.17 0.89 Moderate
5. Marketing 51.87 51.57 0.30 0.18 0.82 Moderate
6. Multidimensional 55.65 55.21 0.44 0.17 0.89 Moderate

At 95% significance interval.
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Figure 2: Kite diagram of the sustainability status of Arabica coffee
business in Garut District, West Java, 2021.

results were adequate and valid [45-47]. The results of
the Monte Carlo simulation with 25 repetitions of the
scatter plot method for each dimension are shown in
Table 1. Overall, the resulting difference between the
two analyses is valid and adequate because it has a
very small difference value (<5%). The slight difference
between the two methods demonstrates that (1) errors in
scoring each attribute are relatively small, (2) scoring
variation because of differences in opinion is slight, (3)
the repeated analysis process indicates relatively stable
results, and (4) data entry errors and missing data can be
avoided [48].

The accuracy (goodness of fit) assessment in the MDS
analysis is determined by the resulting stress value [49].
A good model is indicated by a stress value <0.25 and an
R-square or RSQ value close to 1 [45,47,50]. Overall, the

DE GRUYTER

stress values in this study are <0.25, indicating that the
model is sound and can be employed to accurately assess
the sustainability of the Arabica coffee business in Garut
District.

3.2 Ecological dimension

The Rapcoffee ordination in the ecological dimension
of the Arabica coffee business in the study area shows
an average score of 59.01% and is categorized as fairly
sustainable (Figure 3). This result shows that the sustain-
ability of Arabica agribusiness faces challenging condi-
tions that should be appropriately addressed, such as
climate change, which has become the most significant
limiting factor of coffee farming [51]. On the other hand,
the farmers have tried to adapt and mitigate the climate
change impacts on their coffee farming. This result is in
line with some similar previous studies in some other
areas of Indonesia, namely, Temanggung District, Central
Java [24], and Tanjung Jabung Barat District, Jambi [22].
Nevertheless, the result is better than those in Jember
District, East Java [25], and Bangli District, Bali [31],
where coffee farming is considered less sustainable.
Intergovernmental Panel on Climate Change (IPCC)
reported that climate change is widespread rapidly and
intensifying [52]. Climate change significantly impacts
the agricultural sector [53], including coffee cultivation,
which is susceptible to climate change [54], specifically
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Figure 3: Two-dimensional ecological ordination of the Arabica coffee business in Garut District, 2021. Green triangles represent stake-
holders/respondents; blue diamonds represent attributes of the economic dimension.
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high air temperature variations [55]. Plantation crops
such as coffee are sensitive to climate change due to their
lengthy economic life cycle, non-irrigated cropping pattern,
and inability to readily switch crops due to significant
capital expenses [56,57]. Because most Indonesian coffee
is cultivated on marginal land, which is susceptible to
abiotic changes such as climate changes, the climate has
an increasing influence on the Indonesian coffee production
system [58]. Nevertheless, drought severity will worsen in
the coming years, resulting in higher payouts from the
weather index structure [59]. In particular, the climatic
regionalization in West Java Province shows that the
northern and southern regions of the province have dis-
tinct climate types, while the central areas of the region
have fairly complicated spatial variations [60].

Some previous studies reported negative impacts of
climate change on coffee cultivation to varying extents, i.e.,
declines in coffee yield (harvest loss) [12,13,57,61-64], lower
coffee quality [62,64,65], loss of coffee-suitable areas,
including in Indonesia [55,65-68], and increases in
pest and disease outbreak which indirectly reduce yield
[61,64,69—-71]. Climate conditions significantly impact
coffee yield, specifically in the vegetative and reproduc-
tive phases [55]. The temperature rises and precipitation
deficits harm flowering, fruiting, and bean quality [72].
In addition, climate variables influence the occurrence
of severe pests and diseases, causing significant yield losses
(up to 70%) [69] and quality reduction while increasing
production costs [54]. Such an attack reduced coffee
farming income [71].

Based on the leverage analysis results, out of the five
ecological attributes analyzed, three attributes are con-
sidered the most sensitive, namely climate change adap-
tation and mitigation (8.12), land expansion (6.84), and
land suitability (6.41) (Figure 4). Hence, these attributes
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should be prioritized in improving the sustainability of
the Arabica coffee business in Garut District. This result is
in line [51] with the previous study mentioning that land
and agro climate suitability is one leverage factor of the
sustainability of coffee farming [25].

Given the negative impact caused by climate change
on coffee plantations, suitably developed adaptation alter-
natives to deal with ongoing climate change are critical for
lowering exposure and susceptibility [73]. Previous studies
have reported some adaptation and management prac-
tices. The most common and potential adaptation and
management practices identified for coffee production sys-
tems was agroforestry, through either intercropping or
shading [12,63,72,74-79]. Agroforestry systems are an eco-
nomically viable and potentially adaptive strategy for
farmers in areas prone to climate extremes [72]. This
system has been applied by some coffee farmers in the
research location in collaboration with Perum Perhutani,
a state-owned forestry company. Some studies also reported
the implementation of a coffee-based agroforestry system in
some regions of Indonesia [80-88]. In addition to adapta-
tion, agroforestry has a mitigation aspect, i.e., increased
carbon absorption and improved soil fertility due to increased
organic matter content from fallen leaves [89-93]. Aji et al.
[89] reported that agroforestry soil quality is similar to that of
natural forests.

Other adaptation and mitigation measures practiced
by coffee farmers include irrigation and water-efficient
use and management [12,13,54], the creation of new cul-
tivars that are drought and heat-tolerant or pest and dis-
ease-tolerant, and land conservation [92]. Meanwhile,
Sarvina et al. [94] promoted climate-smart agriculture in
the coffee production system to adapt to climate change.
Related to those measures, coffee farmers in the research
location have applied various technologies such as adaptive

Pest and disease attack potential
Climate change adaptation and mitigation
Climatic conditions

Land expansion

Attribute

Land suitability

Land area

Leverage of Ecological Attributes
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Root Mean Square Change in Ordination when Selected Attribute Removed
(on Sustainability scale 0 to 100)

Figure 4: Leverage of individual attributes for the ecological dimension of Arabica coffee business in Garut District, 2021.
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clones and soil conservation technology. However, only a
small number of farmers use mulch and cover crops.

Land expansion and suitability are the other sensitive
attributes in the ecological dimension. This result is sup-
ported by the study by Mucharam et al. [21] on the case of
rice sustainability in Indonesia. Cooperation with Perum
Perhutani is one solution to expand the coffee plantation
area besides serving as adaptation and mitigation mea-
sures. To increase coffee production and productivity,
appropriate technology must support land expansion,
especially land-related technology. As mentioned earlier,
climate change also affects land suitability, and relocating
Arabica coffee plantations to more climatically favorable
regions becomes one alternative solution [65,66].

Syakir and Surmaini [53] reported that, although var-
ious adaptation technologies have been produced, the level
of adaptation of coffee farmers is generally still low. Most
farmers have limited access to climate knowledge, markets,
technology, farm credit, and climate risk management infor-
mation, which exacerbates the situation. This is because
most coffee farmers in Indonesia are smallholders with lim-
ited capacity to deal with climate change effects [94].

3.3 Economic dimension

The results of the economic ordination analysis con-
sisting of ten attributes are presented in Figure 5. The
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economic sustainability status of the Arabica coffee busi-
ness is fairly sustainable, with a sustainability index of
53.00%. This score is also relatively low because the
coffee business in the area still has not generated decent
income for the farmers and processors. The coffee prices
received by farmers still tend to fluctuate. Furthermore,
farmers lack processing skills and still treat Arabica coffee
using a wet process that prevents producing top-quality
coffee beans. The score is lower than Ardana’s study result
(67.37%) [24] but higher than that of Pawiengla et al. [25]
(51.52%), although still in the same category. Different
conditions are obtained from Gayo Arabica coffee farming
[30] and Arabica coffee farming in Sinjai District [32],
which have lower scores and fall into the less sustainable
category.

The results of the leverage analysis, as shown in
Figure 6, reveal that out of ten attributes, three attributes
are the most sensitive in the economic dimension, namely,
farm income (5.79), coffee processing added value (4.74),
and coffee price (4.60). The previous study shows that
profitable farming (reflected in business feasibility) is a
decisive factor in the sustainability of coffee farming in
the Ciamis District [95]. Related to price attributes, the
stability of coffee prices was among the most sensitive
attributes in the economic dimension [24]. Likewise, the
post-harvest selling price of coffee is a sensitive attribute
[22]. Thus, price assurance is a crucial factor in supporting
the sustainability of Arabica coffee farming.
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Figure 5: Two-dimensional economic ordination of the Arabica coffee business in Garut District, 2021. Green triangles represent stake-
holders/respondents; blue diamonds represent attributes of the economic dimension.
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Since farm income is the most sensitive economic attribute,
serious and creative efforts are needed to increase coffee farm
income to improve economic sustainability. The increase in
farm income can be obtained by reducing production costs
(labor wages, purchase of seeds, medicines, and fertilizers)
through efficient farming or by improving selling prices through
improved quality. Farmers can also earn additional income
from timber if they perform shaded coffee plantations [78].

Added value is another sensitive attribute to changes
in sustainability. Hence, agro-industry development is
directed to increase added value, create jobs, and make
coffee products more diverse. Hasibuan et al. [96] showed
that processing cherry into green beans, roast beans, and
even coffee drinks has increased coffee farmers’ and
entrepreneurs’ income. Optimizing the main partners in
providing guidance and assistance to farmers is neces-
sary to increase the farmers’ capacity in processing (hard
skin and green beans) to comply with the standard. This
will ultimately impact the stability of coffee prices and,
even further, can be a price determinant. For farmers, the
lack of price fluctuations is critical in determining the
long-term viability of the coffee business [40].

3.4 Social dimension

The results of the social ordination analysis consisting of
six attributes are presented in Figure 7. The average sus-
tainability score of the Arabica coffee business in the
social dimension is 62.45%. It means that the Arabica
coffee farming in Garut District is in the fairly sustainable
category. The social dimension has the highest score

Sustainability of coffee in Indonesia =——— 827

compared to other dimensions. In the social aspects of
the Arabica coffee business in Garut, there is an effort to
increase the farmer’s resource capacity in coffee cultiva-
tion and post-harvest activities through education and
training, especially for green beans processing (upstream).
In addition, the construction of road infrastructure has
provided ease of economic access and social interaction
between farmers and other coffee agribusiness actors.
According to Laapo et al. [40], good cooperation between
farmers, the government, and other stakeholders deter-
mines the sustainability of the coffee business.

The result indicates that the social sustainability
index of Arabica coffee farming in Garut District is higher
than that in Temanggung (59.22%) [24] and in Jember
and Malang (56.3%) [25]. However, the value is still lower
than that in Tanjung Jabung Barat District (79.86% [sus-
tainable]) [22].

The two most sensitive social attributes in supporting
the sustainability of the Arabica coffee business in Garut
District are the number of farmers receiving counseling/
guidance/assistance (6.74) and transportation accessi-
bility (6.34) (Figure 8). This result is different from other
studies, which show that conflict frequency [22], commu-
nity solidarity [24], and land status [32] are the most
sensitive social attributes.

Farmers are at the forefront of increasing production.
Therefore, capacity building is very crucial. Extension/
technical guidance and assistance from extension workers
will significantly determine the success of Arabica coffee
development because extension workers can act as inter-
mediaries and information liaisons for farmers and from
farmers [39]. Extension workers convey information from
the research centers and researchers to farmers and bring

Price and distribution of quality seeds
Capital

Land tenure area

Added value of coffee processing
Price of production facilities

Coffee price

Farm income

Labor costs

Productivity

Production
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Leverage of Economic Attributes
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Figure 6: Leverage of individual attributes for the economic dimension of Arabica coffee business in Garut District, 2021.



828 — EddyS. Yusufetal. DE GRUYTER
Rapcoffee Ordination in Social Dimension

, 6000 1
o AR
2 40.00 -
@
(7]
W 20.00 -
g .
= L 4 L g
2 0.00 [J-BAD . : * | o . [}-6o0b—
S 0.00E
0 0.00 20/00 40/00 60,00 ® 80,00 100.00 120.00
§ -20.00 - 2
a
8 -40.00 -
= N DOWN

-60.00 -

Stakeholder Status

Figure 7: Two-dimensional social ordination of the Arabica coffee business in Garut District, 2021. Green triangles represent stakeholders/
respondents; blue diamonds represent attributes of the economic dimension.

the aspirations of farmers to policymakers. Pifieiro et al.
[97] showed that technical guidance and extension are the
main factors determining the success of sustainable agri-
culture programs. Technical assistance has also proven to
be very effective in helping clients in rural areas to gain
access to micro finance instrument credit [98]. In addition,
there is a strong correlation between the technical gui-
dance provided to farmers and the level of adoption of
high-yielding varieties [99]. Thus, the mentoring/guidance
attribute is proven to be sensitive and needs special attention.

Another most sensitive attribute is transportation accessi-
hility. Good infrastructure will increase farmers’ access to meet
the needs of goods and services, expand marketing areas,
improve farmers’ capabilities and economy, and provide
unlimited mobility for farmers in distribution so that they can

freely sell their products. The study by Chacon-Hurtado et al.
[100] shows that transportation accessibility can create a strong
regional economy. In addition, the study by Nurhaeny et al.
[101] reveals that good access to transportation indirectly
impacts the growth of regencies/cities in Maluku Province.
Meanwhile, the existence of high-speed rail as a mode of trans-
portation in China has proven to encourage the export growth
of agriculture-related companies [102]. Likewise, road infra-
structure in China can drive aggregate productivity growth
due to the entry of new companies and reallocation among
existing companies [103]. On the other hand, inefficient trans-
portation can result in losses for farmers, such as depressed
harvest prices at the farm level [104]. This can harm the sus-
tainability of agricultural businesses, in this case, the Arabica
coffee business.

Coffee plantation area
Transportation accessibility
Communication accessibility

Number of farmers receiving..

Attribute

Number of coffee farmers

Number of farm laborers

Leverage of Social Attributes

- 1.00 2.00

Root Mean Square Change in Ordination when Selected Attribute Removed
(on Sustainability scale 0 to 100)

4.00

6.00

3.00 5.00 7.00 8.00

Figure 8: Leverage of individual attributes for the social dimension of Arabica coffee business in Garut District, 2021.
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Rapcoffee Ordination in Marketing Dimension
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Figure 9: Two-dimensional marketing ordination of the Arabica coffee business in Garut District, 2021. Green triangles represent stake-
holders/respondents; blue diamonds represent attributes of the economic dimension.

3.5 Marketing dimension

Figure 9 presents two-dimensional marketing ordination
consisting of eight attributes. This figure shows an average
score of 51.87%, which falls into the moderate category.
The marketing dimension has the lowest sustainability
score compared to other dimensions, which is likely
caused by the marketing channels that have not been
established well.

The results of leverage analysis show that there are
two most sensitive attributes in the marketing dimension,
namely customer benefits (19.11) and profit surplus/rein-
vestment (14.71; Figure 10). The high leverage indices
show that the two attributes are essential to making the

Arabica coffee business in Garut District sustainable. The
customers who gain the benefit can establish good rela-
tionships and create customer loyalty so that customers
are willing to pay according to the set price. Loyal custo-
mers will emotionally love the products and establish
long-term partnerships because there is a significant rela-
tionship between customer satisfaction and loyalty to the
company/product [105]. Meanwhile, the profit reinvest-
ment attribute refers to the activity of reinvesting the
returns (profits) obtained from an investment. This can
be done by investing the profits in the same instrument or
investing them in other instruments. Adesehinwa et al.
[106] found that business sustainahility depends on farmers’
ability to earn sufficient profits to reinvest in their businesses.

Market segmentation

Value propositions

Promotion and branding activities
Reinvestment in the community
Marketing channels

Customer benefits

Relationships with customers

Cooperation relationship with key partners

Attribute

Leverage of marketing attributes

19.11

Root Mean Square Change in Ordination when Selected Attribute Removed (on
Sustainability scale 0 to 100)

15.00 20.00 25.00

5.00

10.00

Figure 10: Leverage of individual attributes for the marketing dimension of Arabica coffee business in Garut District, 2021.
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Figure 11: Two-dimensional institutional ordination of the Arabica ¢
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Since reinvestment is one of the ways to raise the value of the
company’s shares to obtain optimal profits [107], the com-
pany makes reinvestments that provide future profit pro-
spects [108].

3.6 Institutional dimension

The two-dimensional institutional ordination consisting
of eight attributes is presented in Figure 11. The institu-
tional sustainability status of the Arabica coffee business
in the Garut District is fairly sustainable, with an average
score of 51.92%. This score is relatively low and almost
falls into the poor category, showing that the institutional

offee business in Garut District, 2021. Green triangles represent
he economic dimension.

aspect related to Arabica coffee in West Java has not been
developed well. This institutional sustainability score is
smaller than that in Jambi (60.93%) [22] and Temang-
gung (74.40%) [24]. However, the three studies fall into
the same category, i.e., the fairly sustainable category,
with varying scores. However, the sustainability score
of coffee farming in this study is much greater than that
in Sinjai District, which only has a score of 32.09 (less
sustainable) [32].

Figure 12 shows that there are four most sensitive
attributes out of the six institutional attributes analyzed,
namely farmer organization (5.67), marketing institution
(5.52), innovation and technology institution (5.30), and
capital institution (5.11). Among these attributes, two are
in agreement with the previous study [32], which

Seeds/nursery institution

Production and pest control facility institution
Marketing institution

Innovation and technology institution

Capital institution

Farmer organizations

Attribute

Program activities and the role of APEKI
Policy programs and government roles

Leverage of Institutional Attributes

Root Mean Square Change in Ordination when Selected Attribute Removed (on

1.00 2.00 3.00 4.00 5.00 6.00

Sustainability scale 0 to 100)

Figure 12: Leverage of individual attributes for the institutional dimension of Arabica coffee business in Garut District, 2021.
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revealed that farmer group institutions and financial
institutions were the most sensitive attributes. Mean-
while, Zuhra et al. [22] mentioned that knowledge about
farming (including innovation and technology) is an
essential attribute in the institutional dimension.

Farmer organizations serve as a forum for learning, a
vehicle for cooperation, a unit that provides production
facilities and infrastructure, a production unit, a proces-
sing and marketing unit, and a supporting service unit. In
short, in addition to increasing production, it can also
carry out agribusiness activities, including marketing
and capital. Therefore, the role of central and local gov-
ernments in policymaking, facilitation, program support,
and monitoring and evaluation in optimizing the func-
tion of farmer organizations is crucial. The government’s
role in facilitating the quality control of Arabica coffee
from production until being received by consumers [2]
is one way to ensure the sustainability of the coffee
business.

Innovation and technology institution is another sen-
sitive attribute. Innovation and technology can encou-
rage changes in institutional arrangements and impact
the structure of labor and income. The selection of appro-
priate agricultural innovations can increase farmers’ interest
in using the introduced technology so that technology adop-
tion will achieve its goals through the optimal empowerment
of agricultural extension workers.

3.7 Sustainability strategy of Arabica coffee
business

The analysis results show that all five dimensions fall into
the fairly sustainable category and mostly have relatively
low sustainability scores. This means that there is a
strong need for continuous efforts by all coffee business
actors along the value chain. One of the efforts to be made
is the integration and synergy between agriculture (cul-
tivation) and the industrial, trade, and service sectors to
increase Arabica coffee’s added value and competitive-
ness. This is supported by Lazuardi et al. [109], who
emphasize the importance of synergy between farmers
and various related stakeholders to ensure the long-
term viability of coffee farming.

Based on the results of the leverage analysis, it can be
concluded that the most sensitive attribute of each dimen-
sion, among others, is (a) the ecological dimension: adap-
tation and mitigation of climate change, (b) the economic
dimension: increasing farmers’ income, (c) the social dimen-
sion: increasing the capacity of farmers’ human resources,
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through technical guidance, counseling, and assistance, (d)
the marketing dimension: maintaining relationships with
key partners and customers, and (e) the institutional dimen-
sion: farmer institutions. To maintain and develop the
sustainability of Arabica coffee farming, the most sensitive
attributes of each dimension must be a major concern for
business actors, including the government, in improving
the performance of the most sensitive attributes.

One of the efforts to adapt and mitigate climate
change in the ecological dimension is collaborating with
Perhutani through agroforestry patterns. Perhutani is a
state-owned enterprise with the task and authority to
manage state forest resources on the islands of Java and
Madura. The effort can be made by applying various technol-
ogies to increase production and productivity. Furthermore,
raising awareness, building capacity, promoting knowledge
and experience exchange, and providing technical and finan-
cial support should be prioritized to facilitate adaptation
implementation and strengthen farmer resilience to climate
variability and change [54].

In the economic dimension, efforts to increase farmers’
income can be made by reducing production costs (labor
wages, purchasing seeds, medicines, and fertilizers) or
improving the selling price of coffee. Thus, efficient farming
and improved coffee quality are the keywords to reduce
production costs and obtain higher prices. Participation in
the specialty coffee market can also increase coffee farmers’
income due to the higher unit price for coffee [110].

In the social dimension, one effort is to build the
capacity of farmers’ human resources through technical
guidance, counseling, and assistance. Farmers and land
are the main resources needed in producing Arabica
coffee. Coffee cultivation must be handled by farmers
with good skills, from selecting quality seeds to planting
and maintenance. Therefore, efforts to increase the capa-
city of farmers’ human resources must be a major con-
cern. However, it should be supported by the availability
of land, both area and land suitability. According to
Ortega et al. [111], a cooperative is an essential institution
for farmer capacity building. Aside from capacity building
in crop production, increasing entrepreneurial capacity is
also critical to increasing farmers’ income through opti-
mizing added value [112,113].

In the marketing dimension, how much benefit the
customer gets should be of concern. Customers’ satisfac-
tion due to their benefits will establish good relationships
and create customer loyalty so that they are willing to pay
according to the price. In terms of maintaining relation-
ships with key partners and customers, one of the efforts
is economic partnership development [114]. Smallholder
coffee producers benefit from company partnerships
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through smooth coffee marketing [115]. Furthermore, the
quality and intensity of collaboration in the cluster would
boost the cluster community’s engagement [116]. One
example of partnership has been shown by the Commu-
nity Partnership Program (PKM), which has supported
Pilozz coffee partners to become productive MSMEs [117].

Meanwhile, for the institutional dimension, the central
and local government has an essential role in optimizing
the function of farmer organizations. Farmer organizations
significantly positively affect members’ farm performance
[118]. Several studies revealed there are some strategies to
strengthen the organization. The collective empowerment
of farmers could be realized through new collaborations
and experiments [119]. Optimizing innovation, education,
and training, credit facilities increased community empow-
erment and business partnerships for poor and women
farmers [120,121]. In addition, grouping in small-scale
cooperatives offers female farmers to become economic-
ally emancipated [122]. Candelo et al. [123] stated that
increasing value co-creation empowers low-power and
vulnerable global players. Therefore, the government should
provide support through policies, facilitation, mentoring,
and monitoring and evaluation.

4 Conclusions

Multidimensionally, the Arabica coffee business in Garut
District, West Java, is fairly sustainable. Likewise, the five
dimensions analyzed also fall into the fairly sustainable
category. This means that there need to be continuous
efforts along the value chain, one of which is through
integration and synergy between agriculture (aspects of
cultivation), industry, trade, and services to increase
Arabica coffee’s added value and competitiveness. The
most sensitive attributes of each dimension must be
highly considered in maintaining the sustainability of
the Arabica coffee business in Garut District, West Java.
Therefore, efforts to improve the performance and main-
tain the sustainability of the Arabica coffee business need
to be focused on (1) adaptation and mitigation to climate
change, (2) seeking breakthroughs to increase farmers’
income, (3) capacity building of farmers through tech-
nical guidance, counseling, and assistance, (4) main-
taining relationships with key partners and customers
to obtain customer loyalty, and (5) strengthening farmer
organizations.

This study is limited in scale; i.e., it was only con-
ducted in Garut District, West Java Province, so the result

DE GRUYTER

cannot be extrapolated nationally. Therefore, extending
the study area to other Arabica coffee-producing regions
in Indonesia or even outside Indonesia to provide a
global-scale conclusion is an excellent opportunity for
future research. In addition, future studies need to look
at coffee sustainability in the context of a circular economy.
Arabica coffee farming should be designed without waste
and provides added value to the economy and the environ-
ment. The role of the corporate social responsibility pro-
gram in supporting this effort can also be a notable study
to accommodate.
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