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Abstract—The development of downstream palm industries
in Indonesia is still low compared to Malaysia. This paper aims
to develop a holistic feasibility framework for selecting of
potential palm derivative industry by considering the whole of
the chain of industrial tree. The research began by establishing
of the palm industrial tree from the leaves to the roots and
from upstream to downstream. Approach of previous
researches was adopted to obtain suitable criteria that can be
used to evaluate business competitiveness of each commodity in
industrial cluster. The result was obtained 7 core criteria
named as infrastructure, feasibility analysis, supply, demand,
human resource management, technology, and law and
environment. The decision tree and evaluation matrix method
can be utilized to prioritize some of the value chain of
commodities then they will be cut off by relative and absolute
criteria. The proposed framework not only focus on one
industry level, but also to examine all industry levels from
upstream to downstream and to cover a whole of tree palm oil
industry. Based on previous studies, the framework chooses
CPO, olein, and cooking oil as the first alternative.
Index Terms—Evaluation Matrix, Feasibility
Framework, Industrial Tree, Palm Oil Industry

Study

I. INTRODUCTION

B

ased on Gross Domestic Product (GDP), agro sector has
a vital role for the economy of Indonesia. The
contribution of agro was the largest if it was compared by
the other sectors in last 2011. At the time of economic crisis,
agro sector was strong enough to face economic shocks and
found to be reliable in the recovery of the national economy
[1]. The plantation sub sector is one of the agro sectors
which is quite large because of its important role in the
potential provider of raw materials for industry, labor
adsorption and foreign exchange producer.
Palm is one of commodities from plantation that is
important for the economy of Indonesia. The potential of
this commodity is profitable. Almost all parts of the tree can
be used, ranging from roots, leaves, flowers, flower stalks,
stems, up to the fresh fruit bunches (FFB). But there is no
doubt that the main part which is often treated is their FFB.
It is the main producer of crude palm oil (CPO) derived
from the mesocarp of fruits and palm kernel oil (PKO)

D. I. Maryanie1) is with the Undergraduate Program of Department of
Industrial Engineering, Sebelas Maret University,57126, INDONESIA
W. Sutopo2) and Yuniaristanto3) are with the Laboratory of Logistics
System and Business, Department of Industrial Engineering, Sebelas Maret
University, Surakarta, 57126, INDONESIA. (Corresponding authors:
1
phone/fax.+62-271-632110;
e-mail:
dwiindahmaryanie@yahoo.com;
2
wahyudisutopo@gmail.com; 3yuniaristanto@gmail.com).

ISBN: 978-988-19251-0-7
ISSN: 2078-0958 (Print); ISSN: 2078-0966 (Online)

derived from palm kernel seeds [3].
Market prospect of palm oil in the future is predicted still
very bright, because global demand is still growing by 5
percent per year [4]. This was confirmed from world
consumption data which is far above the ability of
production so that the prices will continue to rise [5].
Together with Malaysia, Indonesia is able to dominate most
of the world palm oil production, even surpass the
production of palm and CPO of Malaysia [6]. As the largest
producer and exporter of CPO in the world, this commodity
certainly plays a very important role in Indonesian economy.
This potential market that is so promising should be able to
be an opportunity for Indonesia to continue in adapting to
process its palm plantations optimally. However, most of the
palms that are produced are allocated to produce crude oil
only so no wonder if in 2007, Indonesia could overtake
Malaysia became the highest producer of CPO in the world
[7].
Not only focus on producing of CPO, Indonesia should
develop the other derivative products too. This derivative
processing is required to maintain Indonesia’s position as
the largest palm producer, which is not only limited to its
upstream but also to downstream. Moreover, based on its
selling price, the palm downstream industry promises better
value than just CPO exports. Therefore, continuing on the
development of palm processing industry certainly feasibles
to be studied more deeply considering the benefits that can
be obtained.
In recent years, Indonesian government actually has
attempted to promote several policies including issuance of
government regulations that govern the road map of
development of palm processing industry cluster [12], to
the central government program named as Masterplan for
the Acceleration and Expansion of Indonesia Economic
Development (MP3EI) that governs about the development
areas. However, the development of derivative industries is
certainly not easy. It takes much time and costs to make it
happen. Therefore, it needs to integrate the key business
processes from suppliers to consumers by providing value
added services to entities involved in the supply chain in
palm oil industry.
Feasibility studies in palm oil industry have gained
interest among researchers. The development of palm oil
derivative industrial cluster was studied by [20], which was
divided into 4 groups : raw materials, primary products,
finished products and markets. Numerous studies have
focused on the design and analysis of supply chain networks
in the palm oil industry [21] - [24]. Studies about feasibility
analysis of commodities in oil palm industry had been done
by [17] and [25]. Several researches had been proposed
model to improve supply chain to enhance the coordination
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of the key business processes from suppliers to consumers
by providing value added services in agri-food supply chain
[26-28].
This research differs from the above mentioned, where we
integrated an agri-food supply chain concepts and a
fundamental structure of feasibility for emphasizing the
importance of the whole and the interdependence of its parts
in palm oil industry. This study aims to introduce a
framework for determining the most potential commodities
developed in palm industry so it can be selected the most
potential palm derivative industry clusters. Determining of
derivative industries is done by considering the whole of the
chain of industrial tree so that in making its determination
not only focuses on the derivative of one part, but also
considers all parts of the palm tree. Moreover, not only
focuses on one industry level, but also to examine all
industry levels like upstream, intermediate and downstream
level. The application for filling the evaluation matrix in
Excel 2007 have been proposed to determine the valuable
chain. This paper will use Province of Riau in Indonesia as
selection area which is one of palm development areas that
appointed by government in MP3EI program, and also based
on its potential as a largest palm processing industry area in
Indonesia.

TABLE I
PALM INDUSTRIAL TREE

II. PALM INDUSTRY TREE
Tree industry is a map of product diversifications of a
commodity and their derivatives schematically [13]. In
making derivative products to be industry tree, we used
three types of research types which are researches based on
research results [8], [9], researches based on market survey
[5], [10], [11] and researches based on palm derivative
products that have been produced in Indonesia [12]. It was
done to make all palm derivative products can be identified
well. The result shows that 10 of 105 palm derivative
products have not been produced in Indonesia, namely
amino acid, vitamin A, E, carotene, single cell protein,
lipase, fat powder, metallic salt, polythoxyatated derivatives,
fatty acid amines and food emulsifiers.
Then, grouping of derivative products into two types :
vertical and horizontal. Grouping in horizontal is based on
allign relationship between products that are produced by
each constituent component of palm (leaves to roots). While
grouping vertical is based on relationship in the form of use
of final product of a group as a raw material in the group of
other companies (upstream, intermediate and downstream
industry). The result of industrial tree is tabulated in Table
1.
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III. SELECTION EVALUATION CRITERIA
The determination of criteria for getting the most of palm
derivative products in industrial tree that has been made
before is an important task. It is a task that requires strategic
thinking about overall objectives and how to maximize
impact [14]. Therefore, it is needed approach to the previous
researches to identify the suitable criteria with the objective
of study which the main one is achieving optimal
competitiveness [14], [17]-[20]. After all criteria have been
identified, then analyzed each criteria that have the same
meaning or in the same group. If they are found, then make
them into a group, formed a core criteria, so that all criteria
are different from each other. These core criteria are chosen
to be selection evaluation criteria of palm derivative
industry. Table 2 describes the analysis of the research to get
evaluation criteria.
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TABLE II
SELECTION EVALUATION CRITERIA

IV. RESULTS
A. Selection of Upstream Industry
At this stage, the decision tree method is used as a
supporting tool in selecting derivative products of the
upstream industry. The evaluation criteria that have been
established in previous steps are used as a benchmark for
commodity performance assessment in Riau. Commodities
which are classified in the upstream product based on
industry tree are CPO and PKO only. Fig. 1 shows a
decision tree which is contained by evaluation criteria and
Table 3 shows the assessment between CPO and PKO. The
result shows that CPO is chosen as the most potential
upstream commodity to be developed, then the selection of
intermediate industry will be focused on products derived
from CPO.

B. Selection of Intermediate Industry
The selection of intermediate industry is conducted by
using an evaluation matrix method. The main purpose of
this matrix is to evaluate an idea according to several factors
or criteria [15]. The weights will be given to each evaluation
criteria based on their interests to the objectives of this
study, then addressed scores of each intermediate product to
that criteria. In this study, the range of value is 1 to 5, where
1 is low (information N/A- not available) and 5 is high (very
valuable). Then, multiply assessments with each weights of
criteria and total them based on their commodities [16]. The
result shows the order of commodity value from the highest
to the lowest.

Fig 1. Decision Tree for Criteria Assessment in Upstream Industry
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TABLE III
SELECTION OF UPSTREAM INDUSTRY

There are two cut off options to choose the most potential
intermediate product, that are : (1) absolute criteria which is
done by paying attention to dependency of raw materials of
upstream products against intermediate products, and (2)
relative criteria which is based on the demand of
intermediate product against to the raw materials of
upstream products. The first option will evaluate the ability
of CPO capacity in Riau to produce commodities from the
first rank, second rank and so on. The chosen product is
commodity that ability of CPO capacity can be met by the
capacity of intermediate production. While the second
option will evaluate the demand for commodities from the
first, second and so on, and also evaluate the ability of CPO
capacity in Riau to fulfill them. The chosen product is
commodity that its market demand can be met by the
capacity of upstream production. In this study, we use
option 1 then we selected commodity that CPO capacity can
be fulfill the capacity of intermediate production, named
olein. Fig. 2 shows the steps in selecting of the upstream
industry by evaluation matrix.
C. Selection of Downstream Industry
As the intermediate product selection, selecting of this
downstream industry also uses evaluation matrix. The result
shows that the chosen downstream industry is cooking oil
that is the most potential commodities. Illustration how to
find this commodity as the most potential downstream
industry is described in Fig. 2.
D. Application for Replenishing Evaluation Matrix
In this paper, we also give sample application features in
Excel 2007 to replenish the evaluation matrix. It is because
the weight changes may occur at any time depends on the
purpose of the study, so by the presence of this application,
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it will help in assessing process automatically and flexibly.
The final result shows a graph that describes ranking each
product. The steps to find a holistic valuable chain of palm
oil industry, from upstream, intermediate, to downstream are
illustrated in Fig. 2 formed simple flowchart so that it can be
tutorial how to use our framework.
Fig. 2 shows the steps for selecting intermediate products.
But these steps are able to be used for selecting downstream
products too. In Fig. 2 on the upper side, it shows a template
for assessing process manually. The steps for using our
framework in manual template is (1) determining
intermediate products to be selected, (2) determining
evaluation criteria for selecting potential intermediate
products, (3) generating weights for each criteria evaluation,
(4) addressing scores of each products to that criteria (value:
1-5), (5) calculating total scores from each products (Total =
Ʃ Weight x Score), (6) The highest score will be shown in
template and (7) Products that have the highest score will be
shown in manual template. From these steps, the result
shows prioritize product from the highest to the lowest score
manually. To select the most potential of intermediate
products, then use cut off criteria which are absolute and
relative criteria, so that the most potential of intermediate
products can be selected. Then, doing these steps again to be
used for the selection of downstream products.
At the bottom of Fig. 2, there are sample application
features in Excel 2007 to replenish the evaluation matrix. If
weights or scores of commodities change, the calculating of
score will change too automatically. The changes will be
done flexibly by choosing one of the weights or scores from
listing options. The result comes out in graph form, then
ranking of each intermediate products can be seen clearly as
the result of priority intermediate products. To select the
most potential of intermediate products, then use cut off
criteria which are absolute and relative criteria, so that the
most potential of intermediate products can be selected.
Then, doing these steps again to be used for the selection of
downstream products.
V. CONCLUSION AND FUTURE WORKS
This paper constructs a holistic feasibility framework for
the selection of potential palm derivative industry clusters
by considering the whole of the chain of industrial tree. This
framework is not only focused on one part of the tree but
also to consider all parts of the palm tree. Seven criteria
were obtained named as infrastructure, feasibility analysis,
supply, demand, human resource management, technology,
and law and environment. The decision tree is used to select
the derivative product of upstream industry, whereas in the
selection of intermediate and downstream products used
evaluation matrix method. The result obtained the most
potential chain of palm derivative product, which is CPO –
Olein – Cooking Oil. Moreover, this paper also provides an
application for replenishing evaluation matrix so that the
assessment process can be done automatically and flexibly.
The framework should be extended by determining the
entities or organizations that required to produce the chosen
valuable chain before. Supply Chain Operations Reference
(SCOR®) model with plan, source, make, deliver, and
return analysis might be suitable to overcome this paper’s
deficiency.
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Fig. 2. Flowchart How to Use Framework
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