\Z I El' A International Information and

Engineering Technology Association

International Journal of Sustainable Development and

Planning
Vol. 19, No. 2, February, 2024, pp. 539-548

Journal homepage: http://iieta.org/journals/ijsdp

Assessing the Sustainability and Performance of Local Soybean Production in Indonesia: A |

Multidimensional Scaling Analysis

Check for
updates

Ridwan Iskandar'"®®, Bagus Putu Yudhia Kurniawan®, Taufik Hidayat*®, Uyun Erma Malika'’®, Andarula Galushasti?

! Department of Agribusiness Management, Politeknik Negeri Jember, Jember 68101, Indonesia
2 Department of Agricultural Production, Politeknik Negeri Jember, Jember 68101, Indonesia

Corresponding Author Email: ridwan.iskandar@polije.ac.id

Copyright: ©2024 The authors. This article is published by IIETA and is licensed under the CC BY 4.0 license

(http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.18280/ijsdp.190211

ABSTRACT

Received: 19 July 2023

Revised: 2 November 2023
Accepted: 23 November 2023
Available online: 28 February 2024

Keywords:
agricultural commodities, local soybeans
imported soybeans, sustainability,

multidimensional scaling

Local agricultural commodities in Indonesia require efforts to improve performance as
well as soybean commodities. The prolonged deficit of local soybeans in meeting national
soybean needs raises the suspicion that the imported soybean option is a more reliable
deficit solution. This raises the fundamental question of how sustainable local soybean
production will be in the future. The multidimensional scaling analysis method was used
to assess each attribute on an ordinal scale based on sustainability criteria using the Rap+
application. The study was conducted in 6 provinces in Indonesia, which were determined
deliberately by considering the level of productivity. The diagnosis results showed that
the average sustainability index value ranged from 38.67-49.54. This shows that the
sustainability status is in the less sustainable category. In the social dimension, the most
sensitive attribute, namely the leverage attribute that if intervened will cause an increase
in the sustainability status of the social dimension is agricultural extension. Research
findings related to agricultural extension are suspected that the better the condition of
agricultural extension services, the higher the average soybean production. Follow-up to
the diagnosis results can be done by clustering measures. This is a rational action to

achieve effective mutual development between provinces.

1. INTRODUCTION

Indonesia produces a variety of local agricultural
commodities that have great potential to be developed, such as
soybeans, dragon fruit, porang, sweet potatoes, papaya, and
many more. One of these local commodities is soybeans which
require development efforts. Indonesia has been running a
soybean production deficit for years. Data from FAO [1] and
BPS [2] shows that in 2019 the production deficit reached 2.67
million tons. This deficit was then met by imported soybeans.

In the 2015-2019 period, soybean imports increased
significantly in line with the decline in Indonesian soybean
production [3, 4]. This condition raises allegations that
Indonesia relies more on imported soybeans than developing
local soybeans to meet domestic soybean needs. At present
soybean imports are still needed but in the long run import
policy must be directed to encourage domestic production to
meet increasing domestic demand this is still unable to
materialize [5]. This further poses a threat to the sustainability
aspects of Indonesia's soybean production. In Indonesia,
soybeans are the third most important food commodity after
rice and corn. Most soybeans are used as the main raw
materials for the manufacture of tofu and tempeh, a staple of
traditional fermented food of the Indonesian nation. Currently,
Indonesia has not achieved self-sufficiency in soybeans,
according to Harsono et al. [6], there are three main challenges
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to soybean self-sufficiency, namely low land fertility, low
competition between soybean varieties, and low selling prices
of local soybeans.

Many efforts have been made and studies have been carried
out but none have been able to touch the root of the problem.
Therefore, it is necessary to emphasize the problem first
through diagnosis efforts, to provide a true picture of the
sustainability of Indonesian soybeans. Diagnosis is taken from
medical terms, in this study diagnosis means understanding the
problem, identifying the underlying cause, and choosing the
appropriate intervention [7]. The overall objective of this study
is to identify strategies to improve the sustainability of local
soybean production. The potential implications of increasing
the sustainability of local soybean production are reducing
import dependence, creating economic opportunities, and
promoting environmental preservation. This study tries to find
a solution by finding leverage attributes in 3 dimensions of
sustainability, namely social, economic, and environmental
dimensions [8, 9]. The sustainability of the social dimension is
identified through the level of education, health, agricultural
extension, poverty, and human development index [10, 11].

The sustainability of the economic dimension is identified
through the contribution of the agricultural sector to GDP,
soybean productivity levels, soybean marketing reach, farmer
exchange rates, and government assistance [12, 13]. The
sustainability of the environmental dimension includes the
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quality attributes of environmental resources, residues, natural
disasters, settlements, and participation [14, 15]. This
phenomenon will be identified using secondary data in 6
provinces as units of analysis which are production centers that
contribute greatly to meeting the needs of Indonesian soybeans,
namely the provinces of Central Java [16], South Sulawesi
[17], South Sumatra [18], West Java [19], East Java [20], and
Central Sulawesi [21]. These six provinces were selected
based on their highest level of productivity compared to other
provinces [22].

2. LITERATURE REVIEW
2.1 Multidimensional scaling analysis

The Multidimensional Scaling (MDS) technique was used
to assess each attribute on an ordinal scale based on the
sustainability criteria of Table 1, to find the sensitive leverage
attributes on which alternative strategies are based [23]. MDS
requires data input in the form of a similarity matrix between
objects based on several comparison criteria determined by the
user. The user visualizes the results obtained by MDS and
traces the conclusions by analyzing the relative positions of
points and groups appearing in the representation [24]. As
illustrated in Figure 1, the scores of each attribute on each
dimension are examined multidimensionally to establish
points that indicate sustainability concerning two reference
points, namely the bad point and the good point [25].

Bad Good
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Figure 1. Two reference points bad and good

Then, ordination analysis is carried out to facilitate
visualization of the distance between two reference points by
entering all attributes in each dimension. The findings
obtained show the extent of sustainability status in each
dimension. After examining each dimension, a kite diagram is
created that can be used to compare sustainability between
dimensions, as in the guidelines that have been drawn up [26].

The Monte Carlo analysis is carried out to evaluate the
effect of random errors, and then the value of this Monte Carlo
is compared with the results of the MDS analysis. If the
difference value is small, the scoring error is relatively small,
and the scoring variation is relatively small [27]. Furthermore,
regarding the stress value and R? value, Kavanagh and Pitcher
[28] stated that all attributes used in the sustainability status
assessment are considered quite accurate and reliable if they
have a stress value of < 0.25 and a coefficient of determination
(R?) close to the value of 1.0. The stress value is determined
using the most commonly used Kruskal's stress function [29]:
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Note: dij is the proximity value between items i and j, and dij is the spatial
distance between them.
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2.2 Sustainability diagnosis

Sustainability diagnosis is a rapid assessment of a system in
sustainability indicators. The results of the diagnosis are
developed with advanced research to establish the best
solution. As in the medical field, sustainability diagnosis is
aimed at obtaining an idea of whether a system is in a healthy
condition or not. Research on sustainability diagnosis,
especially in local soybeans, has not been carried out at least
until early 2023. The existing research is a diagnosis of
sustainability in agriculture in general, namely research [30].
Several indicators have been developed as an early stage of
diagnosis. This research, which was carried out in Italy, is then
presented as a model for integrated sustainability assessment
on an agricultural scale covering 3 dimensions, namely the
dimensions of Agronomy, Economy, and Ecology. These
three dimensions are further broken down into 12 sub-
dimensions and 37 basic indicators.

The research findings suggest that the assessment model
(SOTARE) can react to the different types of farm
management studied in the agricultural reference sample and
agricultural performance weaknesses can be identified. In
addition, its application over time provides information that
can be used to assess and monitor policy performance at the
regional level. SOTARE's link to local soy sustainability
diagnosis lies in assessment models that are identical to each
other based on a set of sustainability indicators or attributes.
According to Saced and Wang [31], A complete diagnosis not
only checks current health but also suggests corrective
measures. This study also presents the concept of
sustainability in a diagnosis and summarizes and compares 6
models to create a continuous diagnostic model. In research on
organizational diagnosis, McFillen et al. [ 7] presented a model
of an evidence-based diagnosis process that starts from data
collection, interpretation, preliminary diagnosis, testing, and
final diagnosis accompanied by feedback. It is intended by the
researcher that the process of diagnosing the organization
becomes more scientific, the intervention chosen is more
appropriate, and better prepares the process of change that the
organization wants.

The diagnosis of the sustainability of local soybean
production is carried out to assess the sustainability and
performance of local soybean production in Indonesia through
the following process: Determine the dimensions to be
analyzed, namely economic, social, and environmental
dimensions; Determine the attributes of each dimension, each
of the 5 attributes in each dimension as presented in Table 1;
Data collection (the data collected is secondary data from BSP
Statistics Indonesia, if secondary data is not available,
information in the form of primary data is sought); Data
interpretation, preliminary diagnosis, testing and final
diagnosis; Provide feedback and intervention.

3. RESEARCH METHODS

The study was conducted on six units of analysis (provinces)
in Indonesia (Figure 2 blocks in green) which were
deliberately selected by considering the average productivity
level above 15 kw/ha, namely the provinces of Central Java,
South Sulawesi, South Sumatra, West Java, East Java, and
Central Sulawesi. The study will be conducted from January
to May 2023. The average productivity level of the six
provinces is above 15 kw/ha which indicates that it is the main
production center of local soybeans in Indonesia.



Figure 2. Analysis unit of Indonesian soybean production center

Table 1. Sustainability criteria on each dimension

. . . Skor . Information
Dimensions/Attributes 0 1 > 3 2 5 Min Max
Social Dimension
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Humlarllrljg(e\(/ﬁl[c;rl))ment 0.549 0.699 0.799 1.000 (very 0 3 development outcomes
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M . counselling
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workers
0
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Economic Dimension
Distribution of % contribution of the
percentage of GDP by <10% 11-15% 16-20% 21-25% >25% 0 4 agri-food sector to
business field GDP
Soybean productivity <14 14145  146-15  151-155 156-16 >16 0 5 Soybeanproductivity
rates kw/ha
Soybean marketing Local District ~ Provincial Provincial Export
needs 0 4
reach market market needs . market
outside
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Environmental Dimensions
Environmental 1.072.468-  806.351-  540.234- 274.117- 8.000- 0 4 Area and distribution
conditions and quality 1.338.584  1.072.467  806.350 540.233 274.116 of critical land (ha)
0,
Residue 0-25 26-50 51-75 76-100 0o 3 6 waste treatment
against GDP
Natural disasters <100 101-150 151200 201250  >250 0o 4 Number of natural
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Settlement <10 11-20 21-30 31-40 >40 0 4 have waste treatment
transported by officers
Participation <10 11-20 21-30 31-40 >40 o 4 Environmental

institutional forms
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Data collection was carried out through secondary data
tracing from trusted sources, namely the Indonesian Central
Bureau of Statistics related to the sustainability attributes of
soybean commodity development including social, economic,
and environmental dimensions. In Indonesia, this data source
is valid and reliable because it is updated annually through the
publication of the Province in Numbers book and its
implementation refers to the FAO program. In addition, data
collection is carried out by observation and documentation.

Data processing based on MDS techniques is carried out
using the Rap+ application, while for visualization between
units of analysis, the Orange application is used. The MDS
method aims to determine the sustainability of Indonesian
soybeans in the future. The orange method is used not only to
evaluate visualization between units of analysis but also to
diagnose the sustainability of Indonesian soybeans.

The stages of research with the MDS method include: (1)
mapping the results of the assessment on each attribute
(coordination analysis) so that the sustainability status of each
dimension can be determined; (2) determining sensitive
attributes (leverage analysis); (3) estimating the effect of
research instruments on 95% confidence levels (Montecarlo
analysis); and (4) determine sustainability index values on all
dimensions (kite diagram analysis). The visualization stages

of the analysis unit using the Orange application are as follows:

(1) sustainability matrix input; (2) creation of an application
link with a sustainability matrix; (3) evaluation and
classification of research dimensions. The stages of diagnosis
include (1) data collection and analysis; (2) identification and
interpretation of data; and (3) validation and diagnosis. The
sustainability criteria of each dimension are summarized in
Table 1. The selection of attributes in Table 1 is done by
identifying the attributes in each dimension, then ranking by
importance and selecting the most important attributes of each
dimension.

4. RESULTS AND DISCUSSION
4.1 Sustainability index

The diagnosis of sustainability index is based on the
ordination process, which is a process to visualize the position
of sustainability points in two dimensions based on the results
of attribute scores. The distance between attribute points,
horizontal and vertical reference points, and anchor reference
points is calculated using the Euclidian distance formula [32]
as follows:

dij = \JXa(Xia — Xja)? ()
Note: xi and xj determine the coordinates of points i and j on dimension a,
respectively.

Based on secondary data from the six provinces analyzed
related to the attributes determined, it has produced a
sustainable performance status of soybean development based
on economic, social, and environmental dimensions (Figure
3). Sustainability performance is visualized in the form of the
position of the attribute points of each dimension. The six units
of analysis in question are the provinces of Central Java, South
Sulawesi, South Sumatra, West Java, East Java, and Central
Sulawesi. The sustainability status for the six provinces can be
seen in Table 2.
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Figure 3. Performance of analysis units

Based on Figure 3 on the social dimension, most provinces
are in the less sustainable category. This result is certainly
quite surprising, especially when compared to other food
commodities or horticultural commaodities which are generally
in the category of quite sustainable or even very sustainable
[25, 33]. Only one province has the category of quite
sustainable and 5 other provinces are less sustainable. Based
on the results of secondary data analysis, the social
performance of West Java and Central Java provinces is the
highest (see Table 2). This is in line with the results of a total
assessment of 5 attributes in the social dimension which places
these two provinces in the top position. The leverage attributes
of the social dimension lie in the agricultural extension
attributes (Figure 4). This attribute is at the highest condition
which indicates the existence of adequate extension forums
and institutions and extension materials according to needs. In



addition, other levers whose value is close to the attributes of
agricultural extension are health and poverty attributes. Thus,
policy interventions can be carried out on the three attributes
mentioned above which will be able to improve the
sustainability performance of the social dimension. The very

sustainable category in the social dimension has characteristics:

there are adequate forums and extension institutions in each
district, the percentage of the population has health insurance
above 40%, the percentage of poor people is below 10%, the
human development index / HDI is very high (above 0.8). HDI
explains how residents can access development outcomes in
earning income, health, and education [34].

Table 2. Analysis unit sustainability index value

Unit of Analysis  Social Performance Economic Performance Environmental Performance Mean Rank
West Java 50.45342 43.46876 54.68475 49.53564 1
Central Java 47.65487 55.64247 43.63319 48.97684 2
East Java 43.28884 48.02618 53.05565 48.12356 3
South Sulawesi 33.25196 57.54077 32.93301 41.24192 4
Central Sulawesi 32.33739 40.65173 43.29634 38.76182 5
South Sumatra 33.09372 48.22606 34.68475 38.66818 6

Human Development Index (HDI) # 1.762260404

Social Dimension Attributes

Level of education * D.906349177

0 0.5 1 15

2 2.5 3 35 4 4.5 5

(a) Social dimension attributes

Government assistance # 0.64112Q905

Farmer Terms of Trade # 0.309879305

Economic Dimension Attribute

Agriculture's contribution to GRDP % 0.90065002

0 0.2 0.4 0.6

0.8 1 1.2 14 1.6 1.8 2

(b) Economic dimension attributes

Attributes

Environmental Dimension
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(c) Environmental dimension attributes

Figure 4. RMS value of leverage attributes



In the economic dimension, just like in the social dimension,
all units of analysis are between the values of 25-75%,
meaning that they are located between the status of quite
sustainable and less sustainable. However, the economic
dimension is better because there are 2 points located in less
sustainable, namely South Sulawesi and Central Java. This is
reflected in the high percentage of contribution of the agri-
food sector to GDP (>10%), namely South Sulawesi (22.55%)
and Central Java (13.86%). The lever attribute in the economic
dimension is the productivity attribute of crops, in both
provinces this attribute is quite significant above 15 kws per
ha [22]. In the second layer, there is a product marketing reach
attribute (soybeans) whose root mean square (RMS) value is
close to the crop productivity attribute (Figure 4). The
leverage/sensitive attribute refers to the RMS value, which is
the value obtained from the calculated squaring error
(predicted — observed) divided by the amount of data (average)
and rooted. Policy interventions on these sensitive attributes
will be able to improve the sustainability performance of the
economic dimension. The very sustainable category in the
economic dimension includes the characteristics: high
productivity above 15 kw/ha, implemented reference prices
for purchases and sales, there are already industrial-scale
soybean processors, do not depend on government assistance,
and marketing reach has been outside the province and even
exports.

In the ecological dimension, West Java and East Java are
the leading provinces included in the status of quite sustainable
(Table 2). The leverage attribute in the ecological dimension
is the quality attribute and environmental conditions with an
RMS value of 3.68. One of the important points on this
attribute is the area and distribution of critical land by province
(hectares), where in 2018 West Java had a critical land area of
231,445 ha and East Java an area of 86,937 ha, these figures
are relatively low compared to other provinces in the same
year [35]. Rehabilitation of critical lands is one of the efforts
to improve the performance of the ecological dimension. The
status of 'very sustainable' in the ecological dimension will be
achieved if the system already has the following
characteristics: decreasing critical land area from year to year,
the percentage of households in each settlement that wraps
household waste for officers to handle >40%, the number of
flood events <100 events per year due to continuous drainage
improvements, and the number of environmental institutions
participating in ecological development >40 institutions/year.

Overall, based on the performance of social, economic, and
ecological dimensions, the sustainability status of the West
Java analysis unit is the highest (Table 2). All units of analysis
are in the same category, namely in the less sustainable
category. In general, based on the mean sustainability status
can be grouped on the one hand, West Java, Central Java, and
East Java have adjacent values, on the other hand, Central
Sulawesi and South Sumatra are in the same group. This will
be discussed in the last section.

4.2 Leverage attributes

Diagnosis of 15 attributes using Rap+ results in 6 attributes
that have the largest RMS value in each dimension (Figure 4).
Sensitivity analysis shows which attributes contribute to
sustainability value [36]. These attributes are sensitive
leverage factors and play an important role in increasing or
decreasing the value of Indonesia's soybean sustainability
index. The research team diagnosed the attributes of levers in
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each dimension and grouped them into 2 parts, namely the
main and supporting levers. The main leverage attributes
consist of agricultural extension, soybean productivity, and
environmental conditions and quality. Supporting attributes
consist of health, soybean market coverage, and settlement.

The first intervention is to intervene on the main attribute.
If it is felt that there is still a need for intervention to improve
the sustainability index, intervention is carried out on
supporting attributes. The leverage attribute that has the largest
RMS value on the social dimension is the agricultural
extension attribute (Figure 4a). This attribute is a sensitive
attribute that if intervened will be able to increase the value of
the social dimension sustainability index. In Table 2 it can be
seen that there are 3 provinces, namely West Java, Central
Java, and East Java, which are provinces ranked 1-3 in the
social dimension. The agricultural extension attribute score
(Table 1) for these three provinces is the score in column 3,
namely “"there are forums and extension agencies" which
shows that agricultural extension activities in the three
provinces have been running very well. Based on BPS data
[37], the three provinces are soybean production centers with
the largest average annual production compared to other
provinces. Thus, there is a relationship between agricultural
extension conditions and local soybean production levels. This
is research finding. It is suspected that the better the conditions
of agricultural extension, the higher the average soybean
production. This is in line with Neves et al. [38]’s study that
the provision of extension services and credits separately and
together results in greater value of agricultural production. The
research on agricultural extension in Indonesia shows that
agricultural extension has an important role in increasing the
competence and income of rice farmers [39].

In the economic dimension, the soybean productivity
attribute is the attribute with the largest RMS value so it needs
to be intervened (Figure 4b). Based on BPS data [40], the
highest soybean productivity in Indonesia is achieved by 3
provinces, namely South Sulawesi, South Sumatra, and
Central Java, with productivity above 15 kw/ha. On the other
hand, the contribution of the agri-food sector to the GDP
(Gross Regional Domestic Product) in 2022 from the three
provinces showed the highest figure above the figures of other
provinces, respectively 22.55%, 15.12% and 13.86% [16-18].
Based on the data above, it can be hypothesized that there is a
relationship between the contribution to GDP and soybean
productivity. The finding is that it is suspected that the greater
the contribution of GDP, the higher the productivity of
soybeans. According to Amato et al. [41], the relationship
between GDP contribution and productivity is that GRDP
contribution is one indicator of productivity with a positive
relationship. In Indonesia, according to Ikhsan et al. [42],
increased productivity can result in higher economic growth
and a greater contribution to the GDP of a country or region.

Data processing on the environmental dimension produces
attributes with the highest RMS value, namely attributes of
environmental conditions and quality, especially related to the
area and distribution of critical land. Search results of critical
land area data in 2018 [35] show that the provinces of West
Java and East Java are the 2 provinces that have the highest
amount of land classified as 'very critical'. This attribute needs
to be intervened in at least the 2 provinces above to improve
the sustainability of the environmental dimension. Handling
critical land in the long term will improve environmental
protection [43] and increase the area of productive land to
increase food production [44].



4.3 Model feasibility

The determination of MDS ordination is supported by
model feasibility normalization tests and Monte Carlo
analysis. The normalization test of model feasibility (goodness
of fit) uses the stress value (S) and coefficient of determination
(R?), if the S value is less than 0.25 per cent and the R? value
is close to 1 the model is said to be good or means the data is
normally distributed. This model feasibility test is carried out
to determine whether or not it is necessary to add attributes to
the model and test the accuracy of the model compared to the
actual situation. The test results are presented in Table 3.

Table 3. Validation of sustainability index

Difference between

Dimensions the MDS Index and Stress S R? value
MDS Montecarlo value
(%)
Social 2.36 0.1495788  0.9443457
Economic 121 0.1445712  0.9462920
Ecological 0.95 0.1432576  0.9484763

Based on Table 3 the value of S < 0.25% and the value of
R? close to 1 can be concluded that the model for all
dimensions is rated good (good of fit). Thus, there is no need
to add attributes to get close to the actual state. Monte Carlo
analysis results conducted as many as 25 iterations with a 95%
confidence interval on each dimension showed average results
that were not significantly different when compared to MDS
ordination results. This shows errors in scoring each attribute
and very small errors in the analysis method procedure where
the results of this Monte Carlo analysis support the accuracy
of determining the ordination of sustainability status that has
been reviewed. The sustainability index is declared valid and
considered accepted if the difference is not more than 5% [28].

4.4 Sustainability visualization
Visualize the sustainability index value of each unit of
analysis and then depict it in one overlay so that it will look

like in a kite diagram (Figure 5).
Based on Figure 5, it can be seen that West Java province is

= ateng  * Sulsel

superior in social and environmental dimensions compared to
other provinces except for the economic dimension
outperformed South Sulawesi. A province is said to be
superior because it has a high sustainability index and has the
largest cross-sectional area. In the picture above, it can also be
seen that the social dimension has the lowest average
sustainability index compared to other dimensions, so there
needs to be improvements in this dimension. The intervention
that needs to be done on the social dimension is on the attribute
with the largest RMS value, namely the agricultural extension
attribute.

Priority improvements to this attribute include increasing
the quantity and quality of forums and extension agencies.
Agricultural extension programs that are much needed at this
time are extension programs that provide facilitation and solve
the problems faced. On the other hand, extension workers do
not do too many administrative activities that take a lot of time.
According to Baig and Aldosari [45], future agricultural
extension must be able to take a demand-based and
participatory approach and bridge the linkage between the
farming system and marketing.

The superiority of one province over another is not the main
concern in this diagnosis, but how this advantage can be
transferred to other provinces around which it is not yet
superior. This can only be achieved through intervention and
guidance from central-level agencies. In Figure 6 the
following is depicted the average productivity of soybeans in
6 units of analysis and all provinces in Indonesia using the
orange application.

The visualization of the average productivity of the 2006-
2015 period is the basis for the development of Indonesian
soybeans where the provinces with the highest productivity
can be used as centers of excellence. Geographically, the
location of the 6 provinces with productivity levels between
15.00 to 17.50 kw/ha is not evenly distributed (yellow dots),
therefore it is necessary to cluster provinces as in Figure 7.
Furthermore, this clustering is directed to form clusters,
namely geographical concentrations of provinces that work
together, are complementary and interrelated, and even
compete with each other. According to Porter [46],
competition occurs in three ways, namely increasing
productivity, the pace of innovation, and the formation of new
businesses in clusters.

Kite Diagram

Sumsel Jabar e=@emjatim === Syiteng

Economic performance

Environmental performance

Social performance

Figure 5. Kite diagram of the performance of Indonesia's local agricultural commodity system



Figure 6. Productivity map

Figure 7. Provincial clustering

Clustering is aimed at the effectiveness of interventions and
all interventions come from superiors to subordinates or from
the center to the command area. This follows the opinion of
Lewis et al. [47] that interventions are essentially ‘top-down'.
The provinces of South Sulawesi and Central Sulawesi handle
development in cluster 1 (blue C1) covering the islands of
Kalimantan, Sulawesi, Maluku, and Papua. The provinces of
West Java, Central Java, and East Java are responsible for the
development of cluster 2 (red C2) covering the islands of Java,
Bali, West Nusa Tenggara, and East Nusa Tenggara. South
Sumatra Province handles development in cluster 3 (yellow
C3) covering the islands of Sumatra and Riau Islands. Because
South Sumatra only handles the island of Sumatra, West Java
as the westernmost province on the island of Java can be
transferred to help South Sumatra cover the island of Sumatra.
Furthermore, modifications can be made as needed.

5. CONCLUSION

Overall, based on the performance of social, economic, and
ecological dimensions, the sustainability status of the analysis
unit is in the same category, namely in the less sustainable
category. It takes hard work and concerted effort to improve
the sustainability and performance of these three dimensions.
The main leverage attributes consist of agricultural extension,
soybean productivity, and environmental conditions and
quality. The social dimension has the lowest average
sustainability index compared to other dimensions, so
intervention is needed, especially on the attribute with the
largest RMS value, namely the agricultural extension attribute.
Agricultural extension programs that are much needed at this
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time are extension programs that provide facilitation and solve
the problems faced. If agricultural extension services are
implemented adequately, it is expected to increase local
soybean production and will increase the sustainability index
of the social dimension.

Suggestions that must be implemented are empowering
farmers through agricultural extension, the use of superior
varieties to increase productivity, and the conservation of
critical areas. It is necessary to establish centers of excellence
consisting of provinces with the highest productivity based on
provincial clustering to effectively intervene.
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