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ABSTRACT

Palm oil plays an important role in the economy in Indonesia, particularly in
the Waru Sub-district, Penajam Paser Utara, East Kalimantan, which is one of
the main producers. However, production conditions in the region tend to
fluctuate due to the limited involvement of existing institutions, challenges
that weaken their role and effectiveness, and strategic programs aimed at
increasing oil palm production. This study analyzes the relevant institutional
structures, identifies constraints that weaken their roles, and determines
strategic programs to increase oil palm production. The study used
Interpretative Structural Modelling as its analysis method. The results of the
analysis show that the Agricultural Extension Centre plays an important role

in increasing oil palm production. The main factor contributing to the limited
effectiveness of this institution is the lack of skilled human resources. The
findings of this study can be used as a practical guide by the government and
relevant agencies to strengthen the role of agricultural institutions,
particularly the Agricultural Extension Centre, in increasing oil palm
production. The implementation of strategies such as improving the human
resources of extension workers and empowering farmer groups can increase
the effectiveness of programs for developing oil palm in a sustainable manner.

Contribution/Originality: This study, conducted in key areas for oil palm production in Indonesia using the
Interpretive Structure Model (ISM), provides new insights into the role of agricultural institutions in enhancing
productivity. It uniquely contributes by addressing challenges in tropical regions and highlighting strategies to
strengthen institutional support for sustainable oil palm production.
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1. INTRODUCTION

The agricultural sector is crucial to the economies of developing countries, and plantations are a key subsector
(Anwer, Farooqi, & Qureshi, 2015; Sertoglu, Ugural, & Bekun, 2017). However, smallholder plantations face several
challenges, including cultivation in large areas, low productivity, poor quality, and weak sales and marketing (Hall,
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Scoones, & Tsikata, 2017;Johns, Powell, Maundu, & Eyzaguirre, 2013) Indonesia has significant agricultural potential,
presenting an opportunity for the government and society (Wisnujati & Patiung, 2020). The demand for palm oil is
high owing to its widespread use across various industries. According to Amiruddin, Ali, Lumoindong, Fudjaja, and
Suryadnyani (2021) palm oil is particularly used as an energy substitute. Because of this, the government and business
leaders are now concentrating on making oil palm production more sustainable and competitive (Albar & Pratama,
2022). The advantages of palm oil are clear. First, it is an important ingredient in cooking oil, and maintaining a
sustainable supply helps stabilize its price. Since cooking oil is one of the nine staple meals in many communities, it
must stay affordable for people from all socioeconomic backgrounds (Bukhori & Ekasari, 2017). Second, its inclusion in
non-oil and non-gas exports contributes to the generation of foreign exchange and tax revenues. Third, the production
and processing of palm oil can create jobs and improve the welfare of local communities (Pratiwi, Maryam, & Balkis,
2019).

In East Kalimantan, oil palm cultivation started in 1982 with the People's Nucleus Plantation Project, overseen by
Perseroan Terbatas Perkebunan Nusantara (PTPN) VI until 2014. By 2013, oil palm production in the province had
reached 7,600,298 tonnes (Arsyad & Maryam, 2017). The region's whole area of oil palm plantations was expected to
reach 1,551,345 hectares by 2021, with production reaching 17,277,404 tonnes, including 3,715,612 tonnes of crude
palm oil. With a total production of 376,958 tonnes and a productivity rate of 23,702 kg/ha in 2021, Penajam Paser
Utara is one of East Kalimantan's leading oil palm-producing districts (Dinas Perkebunan Provinsi Kalimantan Timur,
2021). Three types of plantations are distinguished: smallholder plantations, huge private plantations, and large
government plantations. Waru Sub-district, where oil palm is the primary plantation crop, is one of the district's
significant oil palm-producing regions. 141,720.19 tons were produced in Waru Sub-district in 2018. Nevertheless, the
subdistrict still has difficulties growing its oil palm output.

Using non-certified seeds and aging and destroying existing plants contribute to low productivity in smallholder
oil palm plantations. Therefore, replanting oil palm with superior, certified seeds is necessary (Ogahara, Jespersen,
Theilade, & Nielsen, 2022). The program to replant oil palm for smallholders aims to increase productivity on land
owned by smallholders, eliminating the need to clear additional land fields (Tampubolon & Nainggolan, 2021). Issues
related to the subsidized fertilizer allocation policy are not typically considered significant problems by the
government's fertilizer subsidy program. However, the price difference between subsidized and non-subsidized
fertilizers often leads to farmers' suboptimal use of fertilizer inputs, negatively affecting production and yields. Farmers
may reduce their fertilizer usage if subsidized fertilizer is unavailable and only the more expensive non-subsidized
option remains. A potential solution is to gradually phase out the government's agricultural input subsidy program and
shift to a market-driven approach (Nafisah & Amanta, 2022).

Another challenge faced by plantation operators is low crop productivity and inefficient land use (Woittiez,
Slingerland, Rafik, & Giller, 2018). Productivity levelsin both smallholder and large plantations remain below the yield
potential. This low productivity is largely due to farmers' suboptimal implementation of good agricultural practices
(Napitupulu, Yanita, & Rahma, 2022). Issues such as the circulation of counterfeit seeds and inadequate plant
maintenance further complicate plantation management. The relatively low productivity of oil palm plantations hasled
to expanding plantations to achieve higher production from existing land units (Niaga & Kalimantan, 2018).

Institutions play a crucial role in strengthening participation across all environmental elements (Siimane et al.,
2018). The training processes involving agricultural institutions, such as counseling for oil palm farmers, are often
viewed merely as formalities.

This perception leads to a lack of active farmer participation. Consequently, institutions do not support oil palm
farmers optimally (Anawar, Tampubulon, & Handoko, 2021; Jelsma, Schoneveld, Zoomers, & van Westen, 2017). Weak
coordination among the relevant institutions can lead to various issues for oil palm farmers, including problems with
pricing, intermediaries’ manipulation of prices, and challenges related to capital, fertilization, marketing, and
cooperatives. These factors create significant disadvantages for farmers. We expect the government to respond to these
challenges by enhancing facilities for smallholder plantation development, strengthening farmer institutions, and
fostering plantation partnerships with companies. To get the most out of training/extension programs and other
projects paid for by the Regional Budget Fund (Tampubolon & Nainggolan, 2021)for oil palm farmers who also work
with other crops, especially food crops, it is strongly suggested that they join farmer groups.

Interpretative Structural Modelling (ISM) was used as a system modeling method in this study to create a
hierarchy of important sub-elementsrelated to the role of agricultural institutions. This approach involves classifying
relevant elementsinto four sectors to determine the sub-elements (Attri, Dev, & Sharma, 2013). Strategic programs to
enhance palm oil production and the challenges faced by agricultural institutions trying to do so are addressed. As a
result, ISM provides insights for handling complicated issues in a way that maximizes the application of methodical
and rational thinking (Attri et al., 2013). Based on the problems described, this research focuses on the need for data
presentation, role mapping, and strategies for strengthening institutions in the Waru Sub-district. The government
intends to use the current research findings as a reference when developing programs to increase oil palm production.

2. MATERIALS AND METHODS
2.1. Location and Time of Research

This research will be conducted in Waru Sub-district, Penajam Paser Utara Regency, East Kalimantan (Figure 1).
The Waru Sub-district was chosen as the research location because it is one of the sub-districts that produce oil palm.
The study will span two months, commencing in April and concluding in May 2023.
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Figure 1. Research location.

2.2. Research Stages
2.2.1. Determination of Information

The information in this study is from experts in the oil palm field in Waru Sub-district, Penajam Paser Utara
District. The information is determined using the purposive sampling technique, which is based on the characteristics
of the selected participants because these characteristics are by the research objectives. The researcher considered the
following points when selecting experts: 1) Have experience in the field under study, 2) Have a reputation, position, or
authority in the field under study, 3) Be willing to conduct in-depth interviews, and 4) Have a strong influence and
interest in the development of the oil palm commodity. The number of experts as informants required by the ISM
method is up to seven people (Setiati, Kasmungin, Riswati, Rinanti, & Satriabudi, 2021). The informants in this study
were determined to be as many as five people, consisting of experts taken from various institutions/agencies, including
(1) the Agriculture Office of Penajam Paser Utara District, (2) the Agricultural Extension Center, (3) farmer groups,
(4) private companies, and (5) Bappelitbangda.

2.2.2. Determination of Elements and Sub-Elements

Elements and sub-elements are research elements defined with reference to the research objectives. In this study,
three elements were determined, namely (1) Institutions that play a role, (2) Institutional constraints, and (8) Strategic
programs. Elements are determined based on the research objectives, the analytical model used, or the results of
discussions with experts related to the field of palm oil expertise.

2.2.3. Questionnaire Development

The questionnaire is a data collection technique that provides a list of questions for informants to fill in. The
questions are then developed so that information is obtained in accordance with the research needs. This study used
three series of questionnaires (questionnaire series A, B, and C) to achieve the research objectives.

2.2.4. Interviews, Questionnaires, and Data Input

Before starting the interviews, informants were socialized to provide an understanding of the ISM method and
the interrelationships between the sub-elements that had been determined in accordance with the research objectives.
The purpose of this socialization is to prevent informants from becoming confused about how to complete the
questionnaire.

2.2.5. Data Analysis using ISM

The questionnaire results were tabulated according to the questionnaire. Then, they entered into the ISM
program to identify key elements, the division of sub-elements into four quadrants, and the hierarchical structure of
each sub-element. This data analysis will result in a directional graph and level structure.

2.2.6. Presentation of Data Analysis Results

At this stage, the data will be presented in the form of a matrix (SSIM, Initial Reachability Matrix, Final
Reachability Matrix, and Canonical Matrix), a directional graph, and a level structure.
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2.2.7. Inference
The ISM results are then described and analyzed toanswer the objectives of this research and produce conclusions
and suggestions.

2.8. Analysis Method

This study uses ISM analysis, which helps make complicated policy structures by figuring out what the important
parts are, how they relate to each other, and how they are grouped into four areas: linkage, autonomous, independent,
and dependent (see Figure 2) (Nuddin et al., 2019). According to Sinaga, Simangunsong, Liebman, and Tambunan
(2019) and Arsyad et al. (2020) the following primary steps are involved in conducting an ISM analysis.

e Build a Structural Self-Interaction Matrix (SSIM) using the information the survey provided. This matrix
illustrates the relationships between the studied components, using four different symbols to indicate the type
of relationship. The following is an explanation of the symbols.

V: Indicates that, although the opposite is not true, sub-element 7/ and sub-element j have a contextual
relationship.

A: Indicates that sub-element jand sub-element 7 have a contextual link, but not the other way around.

X: Indicates a reciprocal contextual link between sub-elements 7 and ;.

O: Indicates that sub-elements 7 and jdo not have any contextual relationships.

e Transform the SSIM into an Initial Reachability Matrix by substituting binary values(1 or 0) for the symbols
V, A, X, and O.The Final Reachability Matrix is created by modifying the original matrix to include both direct
and indirect linkages to create the final reachability matrix.

® The Driver Power and Dependence (DP-D) values are determined by processing the Final Reachability
Matrix. A Directional Graph that shows the direct relationships between items indicates the levels of the
hierarchy and divides the elementsinto four sectors created using these values:a) Autonomous Weak Driver-
Weak Dependent Variables: Within this area, sub-elements usually have little to no relationship to the overall
system. If a sub-element's Driver Power (DP) and Dependence (D) valuesare both less than or equal to 0.5, it
falls under this domain; b) Weak Driver-Strong Dependent Variables (Dependent): The sub-elements included
in this classification are heavily reliant on other sub-elementslocated higher up in the hierarchical structure.
If the D valueis greater than 0.5 and the DP valueis less than 0.5, the sub-element is classified as being in this
category; c) Strong Driver-Strong Dependent Variables (Linkage): Sub-elementsin this sector require careful
examination because many of their interactions with other sub-elementsare unstable. d) Strong Driver-Weak
Dependent Variables (Independent): Sub-elements classified in this sector are independent variables that
significantly impact other sub-elements. A sub-elementis placed in this category if both the DP and D values
are more than 0.5. If the D value is less than 0.5 and the DP value is greater than 0.5, the sub-element is
considered to be a component of this sector.

e ISM analysis relies on data processing and expert input to develop a consistent matrix following established
procedures in the (Mathiyazhagan, Govindan, NoorulHaq, & Geng, 2013) Expert respondents are selected
based on the following criteria: (1) They have experience in the field being studied; (2) they hold a recognized
position, reputation, or authority within the relevant domain; and (3) They are prepared to contribute to the
analysis and take part in in-depth interviews.
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Figure 2. Directional graph: Driver power and dependence (DP-D).

3. RESULTS AND DISCUSSION
38.1. Cast Institution

One of the results of the ISM approach was a graph that showed six institutional sub-elements. These sub-elements
are expected to play a big part in increasing palm oil production in Waru Sub-district and are categorised by four
different quadrants and their coordinates. These sub-elements are categorized into three quadrants: independent,
dependent, and linked, as shown in Figure 3. Because this part of the system doesn't usually connect to the bigger
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picture or interact much with the other quadrants, the autonomous quadrant doesn't have any sub-elements. Two sub-
elements fall into the independent quadrant: the Department of Agriculture and the Agricultural Extension Centre.
These are placed in this quadrant owing to their high driver power and low dependence. This indicates that they have
a greater influence than the sub-elementsin the linkage and dependent quadrants. Both institutions wield the authority
to adjust agricultural practices to maintain productivity, from procuring agricultural infrastructure and facilities to
providing seeds, fertilizers, and services tofarmers (Fachruddin & Rahayu, 2017). These services must also be adaptable
to farmers’ specific challenges and offer solutions (Suci & Jamil, 2019) as each agricultural domain—in this case, oil
palmplantations—faces unique social and economic issues (Andrianto, Komarudin, & Pacheco, 2019;Jelsmaetal., 2017;
Susanti & Maryudi, 2016). Furthermore, the two sub-elements—the agriculture office and the agricultural extension
center— show that the influence levelsof institutions can increase oil palm production in the Waru Sub-district. The
agricultural extension center is highly influential in this quadrant with its driver power of six points; therefore, it wield s
greater authority than other institutions. The linkage quadrant contains two sub-elements: banking institutions and
farmer groups. These sub-elements require careful examination owing to their unstable relationships; actions taken
within this quadrant can influence sub-elements within this quadrant and in other quadrants as well. Sub-elementsin
this quadrant exhibit both high driver power and high dependence. The dependent quadrant contains two sub -elements:
the Regional Planning, Research and Development A gency and private companies. These institutions have low driver
power and high dependence, indicating they are strongly influenced by the sub-elementsin the linkage and independent
quadrants. Private companies contribute towards increasing oil palmproduction by purchasing palm oil, thus allowing
farmers to directly sell the oil palm harvest (Choiruzzad, 2019; Nesadurai, 2019)

The level structure model is one of the ISM outputs that can be used as reference material in determining the
institutions that are expected to play a role along with their roles and responsibilities in increasing oil palm production
(Figure 4). Institutions atlevel 1, namely the Agricultural Extension Office, are at the top of thelevel structure because
they are the key actors in increasing oil palm production in the Waru Sub-district. Meanwhile, the institution at level
4, Bappelitbangda, is at the bottom of the level structuration. This shows that the success of increasing oil palm
production is largely determined by the role of institutions at the top level, along with support from institutions at the
level below. Furthermore, at level 2, there are three institutions: the Agriculture Office, Banking Institutions, and
Farmer Groups. The Department of Agriculture is the government agency responsible for issues related to palm oil
production. In addition, the Department of Agriculture also has the responsibility to strive to increase oil palm
production through implementation and supervision in carrying out policies. Banking institutions offer people's
enterprise credit to oil palm farmers in the Waru Sub-district as part of their mandate. Meanwhile, at level 3, there are
private company institutions that take priority to increase oil palm production in the Waru Sub-district due to the
increasing demand for oil palms. The company Waru Kaltim Plantation cooperates with farmer groups in purchasing
fresh fruit bunches so that farmers do not need to look for buyers of oil palm production. The government institution
atlevel 4is Bappelitbangda. Although Bappelitbangda is one of the government agencies butis at the lowest level, they
are still expected to take a role in efforts to increase palm oil production in the regulations and policies set.

The results of the ISM analysis align with the findings of Arsyad et al. (2021) which identify the Department of
Agriculture, the Agricultural Extension Agency, and Farmer Groups/Gapoktan as key actors in agricultural
development in border areas. Furthermore, the Indonesian Oil Palm Producers Association emphasized Raharja, Papilo,
Massijaya, Asrol, and Darmawan (2020) as important factors in the model of institutional strengthening for
independent oil palm producers in the provinces of Riau and Jambi. These findings demonstrate that key actors are not
always limited to government agencies or farmer groups, as each region has different systemic key actors based on
their respective conditions.
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Figure 3. Institutions that are expected to play a role.
Note:  Al: Agriculture office.
A2: Regional development planning, research and development agency.
A8: Agricultural extension centre.
A4: Private companies.
Aj5: Banking institutions.
A6: Farmer groups.
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Figure 4. Structuring levels of institutions expected to play a role.

3.2. Factors Weakening the Roles of Institutions

In order to separate the sub-elements into four quadrants—autonomous, dependent, linkage, and independent—
and their corresponding coordinates, a directional graph was constructed using the canonical matrix. No sub-elements
were positioned in the linkage or autonomous quadrants; instead, the ten sub-elements that were analyzed were split
into theindependent and dependent quadrants. Five sub-elements were categorized in the independent quadrant: lack
of skilled human resources,” ‘weak institutional commitment,” ‘limited budget for coordination,” ‘limited institutional
human resources,” and ‘limited facilities to support coordination.” These five factors are significant because they can
influence factors in other quadrants. Among them, the factor ‘lack of skilled human resources’ is particularly crucial, as
it has the highest driver power (as shown in Figure 5), making it a key factor for strengthening institutional roles.
Addressing this issue is urgent and important.

10 | B3 | |
9 B2 Linkage
g ] B6
s_‘§ 7 Independent
§ 6 B4 B7
< 5 B1
4 B9 Dependent
3 Autonomous B8
2 BS
1 B10
1 2 3 4 5 6 7 8 9 |10
Dependence

Figure 5. Factors weakening the roles of institutions.

Note:  Description:

B1: Non-involvement of the institution from the start.

B2: Weak institutional commitment.

B3: Lack of skilled human resources.

B4: Limited institutional human resources.

B5: The absence of a performing institution that serves as a coordinator.

B6: Limited budget to organise coordination.

B7: Limited facilities that support coordination.

B8: Lack of understanding of each institution’s role.

B9: Lack of program integration and synchronisation.

B10: Difficulty in nurturing farmers’ attitudes.

This study found nine levels of factors that make institutions less effective at increasing oil palmproduction. Level
1 of these factors is the most important (Figure 6). The factor at level 11is a lack of quality human resources. The ability
to coordinate, implement, and apply field results demonstrates the quality of human resources. In addition, in terms of
quantity, it is also seen in the limited human resources of the Agriculture Office and the Agricultural Extension Center,
which cannot possibly reach all institutions that are focused on farmer groups. M. Arsyad et al. (2021) emphasized in
their research on inter-institutional linkages in agricultural development that the Agricultural Extension Agency is at
the forefront of transferring knowledge and skills to help farmers manage farms.

At level 2, there is a factor of weak institutional commitment; this factor is critical because if the commitment 1is
weak, it will have an impact on the weak commitment to coordinate in carrying out the program to increase oil palm
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production. Then, at levels 8 and 4, there are factors such as a limited budget to organize coordination, limited
institutional human resources, and limited facilities that support coordination. The factors of a limited budget and
limited facilities are factors that affect human resources, so they can think of ways to carry out eftective coordination if
they are not constrained by a budget and facilities for coordination.

Furthermore, at level 5, there is a factor of non-involvement of institutions from the start. The non-engagement
of institutions is because institutions do not understand the important role of coordination between institutions, so
understanding the role of institutions is a very important factor to address or resolve. Then, at level 6, there is the
factor of lack of integration and synchronization of programs. Based on the results of interviews with the Head of the
Farmer Group, explaining about seeds related to the program to increase oil palm production. The example given in
relation to certified seeds explained by the informant of the Head of the Farmer Group is the late provision of oil palm
seed assistance to farmers so that farmers buy seeds in online shops due to the late seed assistance. Therefore, many
farmers are deceived by certified seeds. Understanding about certified seeds should be done by the Agricultural
Extension Centre because the agency is the supervisor and conveys information to farmers. Finally, atlevels7-9, there
is alack of institutional understanding of each other's roles, the absence of an institution that functions as a coordinator,
and the attitude of farmers who are difficult to coach. This factor is related to the level 2 factor, namely weak
institutional commitment, because if there is a lack of understanding of the institution's main tasks and functions, it
will have an impact on the weak commitment of the institution to coordinate and carry out a program to increase oil
palm production. The absence of a coordinating institution is an influential factor because an institution that can be
responsible for coordination between institutions is also needed to ensure that each institution coordinates and does
not work independently. Likewise, the attitude factor of farmers should be able to understand their expected role in
increasing oil palm production, and farmer institutions should support government programs to increase oil palm
production.

Lack of skilled human

Level 1 resources
v

Weak institutional

Level 2 commitment
[ 2

Limited budget to organise
Level 3 coordination

Level 4 Limited institutional human Limited facilities that
resources support coordination

¥

Non-involvement of the
Level 5 institution from the start

v

Lack of programme integration
Level 6 and synchronisation

!

Lack of understanding of
each institution’s role

Level 7

|

The absence of a
performing institution that
Level 8 serves as a coordinator

¥

Level 9 Difficulty in nurturing
farmers’ attitudes

Figure 6. Structuration level factors causing the weak role of institutions.
Five sub-elements were also found: institutions not being involved from the start, programs not being able to work

together or with each other, institutions not knowing what their roles are, not having a coordinating institution, and
problems with changing farmers' attitudes. These factors have low driver power and high dependence because they are
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influenced by other factors in the independent quadrant. To effectively implement the action plan for developing the
palmoil industry, the relevant policy must prioritize infrastructure and investment process improvement. This includes
ensuring the availability of public facilities such as roads, healthcare, electricity, and clean water management, as well
as providing support for pro-investment policies. The central government plays a critical role as a facilitator for
industrial development, particularly in terms of policy and support systems (Robbani, Fahmi, & Suprayitno, 2015).

3.8. Strategic Programs

Strategic programs aim to increase the production of oil palms (Ruysschaert & Salles, 2018). The ISM framework
helps identify key programs from various government and non-government agencies. Expert judgment playsa crucial
role in evaluating and selecting such strategic programs. In the current research, one ISM outputis a directional graph,
which categorizes eleven sub-elements from the strategic program to increase palm oil production in the Waru Sub-
district in four quadrants (Figure 7). These sub-elements are further classified into two categories: independent and
dependent. In the strategic program assessment, none of the sub-elements fall in the autonomous quadrant. This is
similar to how institutions and limiting factors were evaluated. This means that all programs are seen as necessary to
improve oil palm production.

Four sub-elements are in the independent quadrant: the upstream-downstream extension program, production
facility assistance program, human resource improvement for extension workers, and farmer institution development
program. These four programs have a greaterinfluence on boosting oil palm production. Because our knowledge about
oil palm production is always changing, it is important to come up with effective and efficient ways to do things. This
is especially important because climate change affectsfruit yield and oil palm quality in oil palm plantations (Manzo &
Padfield, 2016; Zainal, Shamsudin, Mohamed, & Adam, 2012; Zamri et al., 2022). Additionally, access to capital
significantly affects oil palm farmers’” motivation to apply new knowledge. Financial support can also be directed
towards improving road access, education, and healthcare for farmers around the palm oil companies (Achmad
Amiruddin, Rukmana, & Anugra, 2022). Programs in the other quadrants support independent initiatives. The four
sub-elements indicate the priority programs implemented by agricultural institutions for increasing oil palm
production. There are seven sub-elements in the dependent quadrant. They are "giving access to institutions,"
"comparing institutions," "providing organic farming technology packages," "streamlining coordination between
institutions," "forming farmer partnerships with companies," and "creating a special team for oil palm research and
development." While these programs are not prioritized over others, they remain important and can become additional
initiatives once the higher-priority programs are completed. The formation of a special team for oil palm research and
development ranks lowest in terms of driver power, indicating it is less impactful than the programs listed above.

There are nine levels of strategic programs to increase palm oil production, with level one being the key program.
Figure 8 illustrates the interpretation of the level structuring model. At level 1, there is a program that increases the
human resources of extension workers. This program is key toincreasing oil palm production. The program to increase
the human resources of extension workers is an indispensable part of efforts to increase production. Bambang Sumatri
Rosnita (2015) asserted that extension workers have a lesser role in providing education, disseminating information,
and monitoring evaluations, which could potentially impact the empowerment level of oil palm farmers through the
overall extension program. Therefore, the lack of field extension workers, especially in plantations, must be a concern.
‘We must prioritize and implement these two programs simultaneously. At level 2, the production facilities assistance
program plays a crucial role in boosting oil palm production. The strategic plan program includes activities such as
providing assistance with seeds, pesticides, land expansion, and plantation tools. The production facilities assistance
program is needed because the main problem faced by oil palm plantations is old and damaged plants, so production is
reduced. At level 3, there is an extension program that focuses on improving knowledge and skills in using technology
through the active participation of farmer groups. In level 4, there is a program called "farmer institutional
development" that aims to improve farmers' ability to manage the institutions outlined in the strategic plan. This is
done by building and improving the institutions of people who are oil palm farmers. The goal is to make farmers more
aware of their role as the main people who can increase oil palm production. Atlevel 5, two programs are implemented,
namely the provision of capital access and the extension of plantation land. These programs aid farmers in meeting
their production facility needs and positively impact oil palm production. Then, the land extensification program
involves opening up land for oil palm cultivation, with the farmer clearing the land himself and asking the government
for help with seeds. Increasing the area of oil palm plantations will be useless if farmers rejuvenate all old and damaged
plants so that they can maximize the potential of the land.

Level 6, there is one program, namely comparative studies of institutions, that can be carried out to add insight to
farmers regarding the success of agricultural institutions. Then, at level 7, the program for providing organic
agricultural technology packages and streamlining coordination between institutions will have an effect on palm oil
production and create sustainable agriculture. The program for streamlining coordination between institutions will
manage and share data between institutions to make sure that there are no mistakes in reporting and evaluating. At
level 8, there is a program to establish farming partnerships with companies that have been realized but play a very
limited role because companies sometimes do not guarantee the price of oil palm, and there is no fixed purchase in oil
palm farms. Meanwhile, at level 9, the program to establish a special team for palm oil research and development
occupies the lowest structure because it does not have a greater influence on other programs to increase palm oil
production. The program of the special research and development team yields high-quality seedlings, suitable
fertilizers, and efficient pesticides. ISM interpretation and structure model results on each element were reviewed by
the expert to comment on the formulation. The structure of levels and quadrants and the resulting analyses have
described the real conditions for increasing oil palm production.
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Figure 7. A strategic program to increase oil palm production.
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C7: Provision of organic farming technology packages.

C8: Effective coordination between institutions.

C9: Expansion of agricultural land.

C10: Establishment of farming partnerships with companies.
C11: Establishment of a special team for oil palm research and development.
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Figure 8. Strategic program level structuring to increase oil palm production.

4. CONCLUSION

What this study found is a model that shows the role of institutions, things that make institutions less effective,
and strategic programs that can be used to boost oil palm production in the Waru Sub-district. The results indicate
that the Agricultural Extension Centre is the key institution that drives increased oil palm production in the area. The
main factor hindering the effectiveness of this institution is the lack of skilled human resources. A key initiative that
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should focus on enhancing programs to increase oil palmproduction is to increase extension resources. The challenges
faced by extension workers at the Agricultural Extension Centers align with this program. It was decided that one of
the most important things that needed to be done was to train more extension workers at the Department of
Agriculture and the Agricultural Extension Office so that they could help oil palm farmers in Waru Sub-district.

The field findings and analyses conducted reveal the crucial role of government institutions in boosting oil palm
production. Therefore, the researcher anticipates that institutions will play a significant role by providing training and
additional manpower, enabling them to provide counseling to oil palm farmers.
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