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Abstract

Suarda, A., Kamaluddin, A., Astati & Quriawan, A. (2024). The sustainability analysis of Allium cepa convention-
al farming using multi-dimensional scaling in Jeneponto, South Sulawesi, Indonesia. Bulg. J. Agric. Sci., 30(4),
608-614

The aims of this study were: to analyze the sustainability of shallot farming in Jeneponto and to analyze the sensitiv-
ity attributes of shallot farming sustainability in Jeneponto. Shallot farming sustainability analysis was performed using the
Multi-Dimensional Scaling (MDS) approach. Based on analysis results, the overall sustainability status of onion farming in
Jeneponto is fairly sustainable (54.68%) accumulated from the fairly sustainable score (64.31%, 52.96%, 55.18%) in social,
economy, and technology dimensions respectively while on the contrary, less sustainable score (46.26%) was observed from
the institution dimension. The results of the study suggested that the leverage attributes which is sensitive to shallot farming
sustainability encompass: 1) labor availability; 2) farmer-to-farmer interaction; 3) industrial availability; 4) use of superior va-
riety; 5) use of agricultural machinery; 6) organic fertilization; and 7) post-harvest processing. These leverage attributes must
be prioritized by the stakeholders through the planning and implementation of appropriate policies to maintain shallot farming

sustainability in Jeneponto.
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Introduction

Shallot as a commodity plays an important role in hu-
man life all around the world. It is one reason why farmer
communities are still interested in shallot cultivation. Such
importance is reflected in the total area dedicated to shal-
lot farming which accounts for 5.7 mln ha with annual pro-
duction reaching 109 mln t (FAO, 2020). Shallots have high
economic value represented by the increasing domestic and
foreign demand and increasing exports. It is one common
commodity used as a spice in cooking (Kuete, 2017), a natu-
ral preservative, and a good source of antioxidants (Al-An-
sari et al., 2023; Mardani et al., 2023). It also has benefits for
health (Banerjee et al., 2022) and can be used to treat various
human diseases.

Shallot is widely cultivated by farmers in dryland areas
(Assefaetal., 2016), lowlands to highlands (Xie et al., 2020),
areas with limited water availability, high air temperature,
low humidity, and dry tropical areas (El Balla et al., 2013)
like Jeneponto, South Sulawesi, Indonesia. Shallots can
grow in both the lowlands and in lands at altitudes ranging
from 0-1568 MASL. Shallots are sensitive to rainfall, high
rain intensity, and foggy weather. South Sulawesi has tropi-
cal climate conditions and the landscape presents a support-
ive environment for shallot growth (Rosliani et al., 2015).
A considerable number of farmers rely on shallots as their
main source of income in this region (Darwanto & Waluyati,
2019; Gunawan et al., 2021).

Shallot farming mostly still applies the conventional sys-
tem. These conventional farming practices include chemi-
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cal fertilizers and pesticide use without considering their
harmful impact on health and the environment (Raimondi et
al., 2023). To expand future shallot production, it is neces-
sary to transform conventional systems into modern farming
systems supported by technology. Modern farming systems
will enable farmers to increase their production and income
(Astati et al., 2023). South Sulawesi is one of the strategic
areas to develop massive shallot farming and holds a greater
potential as an export commodity.

Shallot commodity also plays an important role as a
contributor to a national foreign exchange. Land condition
at the research site in Jeneponto (5.5546°S, 119.6731°E)
indicates characteristics including a dry climate with only
3-5 wet months/year with an average rainfall of 397.3 mm/
year, and an average temperature of 27°C-32°C. Frequently,
long dry periods of 5-6 months/year also occurred. In fact,
in 2021, a dry period occurred from May to early November
(Central Bureau of Statistics of Indonesia, 2021). However,
in the last 3 years, shallot production has fluctuated in South
Sulawesi (2018-2021). Production fluctuations also affect
prices among the farmers (Central Bureau of Statistics of In-
donesia, 2023). These fluctuating conditions are caused by
climatic conditions and may require further research. Unfa-
vorable climatic conditions combined with low production
have contributed directly to farmer’s income level which
tends to decline. Based on these facts, further investigation
through an economic perspective is considered necessary.
Declining production and income were also promoted by the
low level of institutional strength. Investigating the institu-
tional dimension of shallot farming activity in Jeneponto is
important as well. A strong correlation between institutions
as a social factor or weak farmer cooperation indicates the
need to study the social dimension. Weak institutional fac-
tors due to the lack of information technology role had also
become an indication of the need to research sustainability
from the perspective of the technological dimension.

From the above facts, to address the issue, the research
objectives need to be determined. The objectives include an-
alyzing the fluctuation causes based on the social, economic,
technological, and institutional dimensions.

Materials and Methods

This research was conducted in Jeneponto, South
Sulawesi from September to November 2022. The collect-
ed data in this study include primary and secondary data.
Primary data were collected by interviewing 60 farmers
using questionnaires. Secondary data were collected from
reports presenting relevant information to the present study
objectives from many institutions. Data collection employs

surveys and literature studies. The survey was performed to
collect primary data involving interviews (with the farm-
ers, farmers group, extension consultant, and stakeholders)
and observation (direct observation) at the research site. On
the other hand, a literature study is used to collect second-
ary data from the relevant documents related to the present
study objectives.

Data Analysis

Sustainability analysis of shallot farming employed de-
scriptive statistics analysis using IBM SPSS 26 software
(Pallant, 2020) using Multi-Dimensional Scaling (MDS)
approach (Saeed et al., 2018). The scores for each attribute
were analyzed using Multi-Dimensional Scaling (MDS) to
determine the category reflecting sustainability status based
on two reference categories (good and very poor). The esti-
mated score for each dimension can be started from a scale
of 0% as the worst (very poor) and best (good) at a scale of
100%. The score representing the index value of sustainabil-
ity from each dimension is presented in Table 1.

Table 1. Shallot farming sustainability status category
based on the analysis index value

Index Value Category

0.00-25.00 Very Poor (non-sustainable)
25.01-50.00 Poor (less sustainable)
50.01-75.00 Fair (fairly sustainable)
75.01-100.00 Good (sustainable)

Results and Discussion

Multidimensional Analysis of Shallot Farming in Je-
neponto

The results of the MDS analysis indicated that the index
value of shallot farming sustainability in Jeneponto Regency
accounts for 54.68%. The score was obtained from an as-
sessment of four dimensions including the social, economy,
technology, and institution dimension with a total of 18 at-
tributes. By assessing the figure (54.68%), the index value
of multidimensional sustainability falls under the fairly sus-
tainable category as the index value is within the range of
50.01-75.00.

The results of the analysis show that the sustainability
index from the social dimension accounts for 64.31% (fair-
ly sustainable); the economic dimension is 52.96% (fairly
sustainable), the technological dimension is 55.18% (fairly
sustainable), and the institutional dimension is 46.26% (less
sustainable). The index value of each sustainability dimen-
sion is presented in the following kite diagram in Figure 1.
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Fig. 1. Sustainability dimension index of shallot farming
in Jeneponto

The sustainability index value of shallot farming in Je-
neponto showed a fairly sustainable status (Figure 1). This
may be promoted by various factors, for example, shallot’s
common use as a food ingredient in various dishes or high
demand from the local market. This will ensure shallot farm-
ing businesses have a stable market (Pratiwi et al., 2019). In
addition, the shallot is a food material and people use it daily
which implies a consistent annual demand for shallot. Shal-
lots also have relatively good storability and can be stored
for quite a long time (El-Tantawy & El-Beik, 2009). This al-
lows farmers to maintain the supply and the sales of shallots
in an accurate period for maximum profit. Shallot cultivation
can provide a stable income for farmers. With good profits,
farmers can maintain their business and invest more to in-
crease shallot productivity and quality.

Leverage Analysis of Shallot Farming Sustainability

The results of the leverage analysis on social attributes
show that all social attributes are sensitive to the sustainabil-
ity index. To improve the sustainability of these attributes in
the future, intervention or improvement is required.

Social Dimension of Shallot Farming

As can be seen from the social dimension approach, the
order of the attributes from the highest to the lowest is as
follows: farmer’s welfare, government policy and facility
support, gender participation, community relation, farmer-
to-farmer interaction, and labor availability. This can be seen
in Figure 2 as follows.

From the analysis results, the most sensitive attribute af-
fecting the social dimension of sustainability is labor avail-

Labor Availability 3,62

Farmer to Farmer Interaction

Govemmental Policy & Facility Support

Attributes

Community Relation

Gender Participation

Farmers Welfare 3,1

28 29 3 31 32 33 34 35 36 37

Fig. 2. Sensitive Attribute of Social Dimension

ability (Figure 2). Labor availability at the research site is
currently abundant. Jeneponto is located in South Sulawesi
and is one of the regions famous for shallot production. Je-
neponto has a population of around 284 000 people. The ma-
jority of the population works in the agricultural sector and
the population will increase by approximately 1.5% in 2023
(Central Bureau of Statistics of Indonesia, 2023; Gao et al.,
2023). The low level of education in the region is another
issue in the efforts of improving labor quality. However, a
considerable part of the local community in Jeneponto has
skills and experience in agriculture. Therefore, they can be-
come reliable workers in shallot farming.

The existence of shallot farming in Jeneponto has a posi-
tive influence on the community. This can be seen from the
sensitivity of farmer-to-farmer interaction (Figure 2). How-
ever, it can be observed that the lowest attribute is the farm-
er’s welfare. The level of farmers’ welfare is still minimum.
This is probably due to the government’s lack of concern
with supplying farmers with appropriate seed varieties for
their farms and region. Current policies also tend to neglect
the farmers. Improvements can be made to upgrade the index
and social dimension sustainability status. The role of the
government in providing farmers with varieties suitable to
regional climate is very important. This is because appropri-
ate varieties produce better harvests, improve crop quality
and productivity, and decrease the risk of crop failure (Sang
et al., 2023; Wicaksono et al., 2022). This can be done by
researching and developing local tolerant varieties against
stresses from the weather and diseases common to the re-
gion. The government can provide farmers with training and
extension services on how to plant and care for crops adapt-
ing to the regional climate (Yorobe et al., 2011) or provide
incentives and subsidies to farmers to buy varieties that are
appropriate to the regional climate (Khonje et al., 2022).
These incentives and subsidies will accelerate the adoption
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of varieties more appropriate to the regional climate and in-
crease farmers’ income (Bibi et al., 2021).

Economy Dimension of Shallot Farming

The result shows that the attributes of the economic di-
mension ranked from the lowest to the highest are compe-
tition, market availability, and industry availability respec-
tively. The result is presented in Figure 3 as follows.

Industry Availability 3,38

Market Availability 3,0

Attributes

Competition 2.8

25 26 27 28 29 3 31 32 33 34 35

Fig. 3. Sensitive Attribute of the Economic Dimension

The availability of various products in the shallot farm
business in Jeneponto is essential to maintain because shallot
is one of the agricultural commodities with high demand in
Indonesia. Shallot is widely used in cuisine and contains nu-
trients that are good for health (Lola-Luz et al., 2014). Shal-
lot also improves metabolism with its high-level secondary
compound because it contains bioactive properties (Kumar
et al., 2022). Moreover, the shallot farm business provides
significant benefits to Jeneponto economies (Figure 3). Shal-
lot farming can increase farmers’ income and encourage eco-
nomic growth in the region (Yeshiwas et al., 2023). Thus,
maintaining product availability in the shallot farming busi-
ness will help increase welfare and will reduce dependency
on imported shallot.

In addition to economic benefits, shallot farming pro-
vides significant environmental benefits. Sustainable and
environmentally friendly farming maintains the soil fertility
and biodiversity of the region. Therefore, maintaining prod-
uct availability in the shallot farm business will also help
maintain the sustainability of both the environment and ag-
ricultural production. The low competition attribute necessi-
tates improvement to ensure the sustainability of the shallot
farm business in Jeneponto (Figure 3). Several strategies can
be implemented to reduce price competition between shallot
farmers (Etienne et al., 2023; Mila et al., 2022) including
forming farmer groups; establishing cooperation with collec-
tors or agents; improving products quality; opening alterna-

tive distribution channels; and participating in training and
extension services (Norton & Alwang, 2020).

Technology Dimension of Shallot Farming

The result shows that the shallot farm business still needs
improvement in irrigation as can be seen from its attribute
value of 2.97. This value indicates that the shallot farm busi-
ness falls into the fair category. Meanwhile, the other 4 at-
tributes, organic fertilization, use of the superior variety, and
use of agricultural machinery fall into the good category and
must be maintained. This can be seen in Figure 4.

Superior Variety
Irrigation

Agricultural Machinery

Attributes

Organic Fertilizer

Post-Harvest Processing

2,70 2,80 29 3,00 3,10 320 330 340 3,50

Fig. 4. Sensitive Attribute of Technology Dimension

In Jeneponto, technology can play an important role in
shallot development and production. Post-harvest process-
ing is essential to extend shelf life, increase value-added
products, and decrease post-harvest loss in the shallot farm
business in Jeneponto (Figure 4). Several important steps in
shallot post-harvest processing are: Harvesting by determin-
ing the proper time in which the leaves turn yellow and with-
ered. The aim of this timing is also to prevent bulb damage
(Peters, 2018); Sorting by separating bad or damaged yields
(Sule, 2019); Drying in shady and well-ventilated places;
Cleaning shallot carefully to prevent damage; Storing in dry
and dark storage (Ridolfi et al., 2018); Packaging using clean
and durable containers to maintain product’s safety and qual-
ity during delivery and storage; Advanced processing such
as by milling or making shallot into powder (Guillard et al.,
2018) or paste (Sukasih & Musadad, 2018).

The lowest attribute is irrigation (Figure 4). An integrated
approach and effective strategy are needed to address the ir-
rigation problem in dry lands. Some alternative steps include
Assessing crop’s water needs in dry areas such as Jeneponto
(Volaire, 2018); Conserving water to maximize water use ef-
ficiency (Moglia et al., 2018), for example by covering the
soil with organic or inorganic mulch to reduce evaporation;
Implementing micro irrigation system by watering crops
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directly into their roots; Reducing water loss due to evapo-
ration (Zheng et al., 2018) and using rainwater (Ibrahim et
al., 2019); Selecting drought resistant varieties (Ilyas et al.,
2021). By maximizing these attributes, the technological di-
mension can be sustainable.

Institution Dimension of Shallot Farming

The result shows that attributes that need improvements
are farm business cooperatives and the availability of micro-
finance institutions. Respectively, each has a value of 2.57
and 2.82. Both attributes fall into the fair category. The other
two attributes are the availability of culture and local wis-
dom, and agricultural extension services need to be main-
tained.

The attributes of farm business cooperatives and the
availability of microfinance institutions need improvement
to be sustainable. Farmer’s access to cooperative and mi-
crofinance institutions can facilitate shallot farmers in Je-
neponto with financial assistance and market access (Figure
5). Some alternatives steps that can be taken are providing
education and training to farmers on effective and efficient
farming techniques, business management, selection of good
variety, proper use of fertilizer, and pest and disease control
(Amfo & Ali, 2020; Bagheri et al., 2019; Wang et al., 2019).
In addition, providing extension services and consultation
that can provide advice and guidance in decision-making,
monitor crop development, and provide solutions when
problems occur. Access to microfinance institutions, such as
cooperatives or micro banks that can aid farmers with work-
ing capital loans and other financial services (Svetlana et al.,
2018) is crucial to shallot farmers in Jeneponto. Moreover,
other important steps such as marketing, distribution chan-
nels, and collaborative networks that collaborate between
farmers and local traders, build a relationship with modern
markets and widen access to the market through e-commerce
or digital platforms (Anshari et al., 2019).

Farming Cooperatives 2,57

|

()
%
83

Microfinance Institution Availability

Attributes

Agricultural Extension Services 3,18

0,00 0,50 1,00 1,50 2,00 250 3,00 3,50

Fig. 5. Sensitive Attribute of Institution Dimension

Conclusion

The study shows that the sustainability status of shallot
farm business in Jeneponto Regency falls into the fair cat-
egory (54.68%). Such result was accumulated from social
dimension 64.31% (fair); economy dimension 52.96% (fair),
technology dimension 55.18% (fair), and institution dimen-
sion 46.26% (poor). This study holistically explains several
aspects or attributes (social, economy, technology, and in-
stitution) that are the determining factors and reference to
develop a shallot farm business sustainability program in
Takalar Regency. The leverage attributes with very sensitive
influence on shallot farm business sustainability are 1) Avail-
ability of workforce; 2) Interaction with other farmers; 3)
Auvailability of industry; 4) Use of superior variety; 5) Use of
agriculture machinery; 6) Organic fertilization; and 7) Post-
harvest processing. These seven leverage attributes must
receive priority from stakeholders through suitable policy
making and implementation to ensure the sustainability of
the shallot farm business Jeneponto Regency is maintained.
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