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Abstract

This study aims to identify the primary factors and subfactors that affect the development of the patchouli oil industry in
Indonesia. FDM is used to compile and classify the primary factors and subfactors of patchouli oil development in Indonesia
based on seven expert evaluations, five experts from practitioners, and two experts from academicians. There are 13 main
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revenue, and markets as the main factor, as well as the distillation method, global patchouli standard price, and production
cost, as a subfactor. From all of these factors, the quality of patchouli oil, which is influenced by the refining method, is a
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Abstract: This study aims to identify the primary factors and subfactors that
affect the development of the patchouli oil industry in Indonesia. FDM is used
to compile and classify the primary factors and subfactors of patchouli oil
development in Indonesia based on seven expert evaluations, five experts from
practitioners, and two experts from academicians. There are 13 main factors
identified from a total of 16 primary factors and 37 subfactors identified from a
total of 41 subfactors. From the result of the study, there are some critical
factors in patchouli oil industry development in Indonesia. There are quality,
total revenue, and markets as the main factor, as well as the distillation method,
global patchouli standard price, and production cost, as a subfactor. From all of
these factors, the quality of patchouli oil, which is influenced by the refining
method, is a very significant factor in determining the development of
Indonesia’s patchouli oil industry.

Keywords: fuzzy Delphi; patchouli oil industry; agroindustry development;
Indonesia.

Reference to this paper should be made as follows: Rahmayanti, D.,
Hadiguna, R.A., Santosa, S. and Nazir, N. (2022) ‘A study on influence factors
of patchouli oil industry development in Indonesia’, Int. J. Business and
Globalisation, Vol. 30, Nos. 3/4, pp.444-461.
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This paper is a revised and expanded version of a paper entitled ‘Application of
fuzzy Delphi method for developing agroindustry in Indonesia: case study
patchouli oil industry’ presented at Scientia Academia Conference on
Management, Entreprenuership, and Social Sciences. Kula Lumpur, Malaysia,
6-7 April 2019.

1 Introduction

Essential oil, also known as volatile oil, or aromatic oil, is a type of vegetable oil that
distilled various kinds of plants. It produces thick liquid at room temperature but quickly
evaporates, so give a distinctive aroma. Patchouli oils have the following properties:
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a  volatile at room temperature without decomposition
b have a bitter taste (pungent taste)
¢ soluble in organic solvents and insoluble in water.

Essential oils are used to produce cosmetics, perfumes, antiseptics, medicines. It also
functions as a flavouring agent, food, beverages, cigarettes, and aromatherapy
(Elguea-Culebras, 2016; Barros et al.,, 2016; Ztotek et al., 2016). Among the many
essential oils on the market are fennel/foeniculi oil, sandalwood oil (sandalwood oil),
clove flower oil (eugenol oil), and clove leaf oil (leaf clove oil), eucalyptus oil (cajuput
oil), patchouli oil and many more. In general, essential oils extracted from roots stems
and leaves of plants (Kusuma and Mahfud, 2017; Bey et al., 2016).

One of Indonesia’s essential oils, namely patchouli oil, is the highest percentage of
export commodities compared to other types of essential oils. Indonesia supplies around
90% of the world’s needs or 1,600 tonnes per year (Directorate General of Plantations,
2016). In 2011 Indonesia exported 66,742.46 tonnes of essential oil with a value of
438.16 million US$ (Central Statistics Agency, 2011). Patchouli oil is produced in
various regions in Indonesia. But its predominance comes from the Special Region of
Aceh, North Sumatra, and West Sumatra, with a total supply of 80% of the total national
production. Statistical data shows that Indonesia in 2015-2017 produced an average of
1,977 tonnes of patchouli oil, of which approximately 197 tonnes came from West
Sumatra Province (Directorate General of Plantations, 2016).

Presidential Regulation of the Republic of Indonesia Number 28 of 2008 concerning
National Industrial Policy is further translated by the West Sumatra Provincial Regulation
Number 13 of 2012. It is concerning the Regional Spatial Plan of West Sumatra Province
in 20122032, making the volatile industry one of the leading sectors of West Sumatra
Province. West Sumatra Province Regional Regulation Number 5 of 2011 concerning the
West Sumatra Provincial Medium Term Development Plan 2010-2015. States that
West Sumatra has potential in the field of plantations, and the essential oil is one of the
commodities to be developed into a superior product in West Sumatra.

Patchouli oil processing industry has many advantages for the surrounding
community if it is well developed. Regarding raw materials, the presence of patchouli oil
processing industries can increase the added value of patchouli plants. It uses optimally
(Juniardi, 2015), increasing local employment (Nurhilal and Saruman, 2013; Junaedi and
Hidayat, 2010). The impact of patchouli development on socially, among others:

1 open new jobs both regarding cultivation

2 improvement quality of farmers

3 increased knowledge and skills farmers in patchouli cultivation and processing
4

the ability to organise with its formation patchouli cooperatives in several villages
(Winarti et al., 2005).

On the other hand, the presence of agroindustry can open new business fields for the
surrounding community (Ichsan, 2017; Muchi, 2008). Different needs must be met to
carry out activities such as the purchase of machine components, plastics, transportation,
and so on. But in reality, the current essential oil processing industry has not developed
well (Fitri and Mohammad, 2015). Indonesia’s patchouli production in recent years has
tended to be unstable and declining (Central Statistics Agency, 2015).
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Since patchouli oil has the potential to be developed and has a transparent market, it
is necessary to work on solutions and plan for the development of the patchouli oil
industry. At present, the patchouli oil processing industry is still carried out on a small
scale and is home-based. Small and medium enterprises are one of the industry models
that are suitable to be developed in Indonesia because they can survive in various
economic conditions. The role of government is needed in the development strategy of
small and medium industries because small and medium sectors play a role in the
economy of a country (Amaradiwakara and Gunatilake, 2016). Small medium enterprises
(SMESs) contribute to the gross domestic product, by reducing the level of unemployment,
reduction in poverty levels and the promotion of entrepreneurship activity (Sitharam and
Hoque, 2016; Farrokh et al., 2016). Unfortunately, there is no reference for the
government to design a development strategy for small and medium industries in the field
of patchouli oil processing.

Tablel Summary factors related to strategy development in agriculture
Researchers Main topic Factors
Helena (2007) Factors were important for Several geographic locations
farm performance. (external-internal environment), internal

environment was considered, size of fields,
distance to fields, bunker silo and tower
silo, quality of forage machinery and a high
focus on dairy production.

Pender et al. Factors influence Agricultural potential, access to markets
(2006) agricultural developmentin  and population pressure.
the East African Hightlands.
Wood et al. Spatial aspects of the design ~ Agricultural potential, population density,
(1999) and targeting of agricultural  and access to infrastructure and markets are
development strategies. matched against a similarly characterised,

spatially-referenced (GIS) database.

Scherr and Hazell ~ Factors influencing the pace  Farmer knowledge of degradation of the
(1994) and scale of land degrading resource, incentives for
transformation. long-term investment; capacity to mobilise

resources for land investment; level of
economic returns to such investment; and
factors affecting the formation and function
of local groups to help mobilise resources
and coordinate landscape-level change.

The purpose of this study is to determine the critical factors that affect the development
of the patchouli oil industry. These factors will be used as a reference in strategy design.
On the other hand, it can be an input for the government and related parties to establish
policies related to the strategic development of the patchouli oil industry. Agroindustry
development strategy can be designed by adjusting the characteristics and problems of
industry concerned. This strategy can be done by determining the factors affecting the
growth of agroindustry. These factors need to be traced to identify the source of the
problem. So, appropriate solutions can be given. Strategy development should come from
the source of the issues that occur — currently, no studies related to factors affecting the
growth of patchouli oil agroindustry. But research related to factors influencing industrial
development strategy in agriculture has been done.
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2 Literaturereview

This research adopts prior researcher related to agro-industry development strategy and
adjust with patchouli oil agro-industry. Some of the previous research related factors that
influence development strategy in agriculture can be seen in Table 1.

Several other studies that have been conducted related to the development of
agro-industry can be seen in Table 2.

Table?2 Agroindustry development research

. Aspect

Researcher Objective Approachment development
Pisania and Comparing new business opportunities Scenario and Supplier
Scrocco (2016) such as the cultivation of asparagus, sensitivity

avocados, oranges with current analysis

agriculture cotton.
Machfoedz (2015)  Determine the effect of situation Literature Policy

instability on the import base industry review

and agro-based industry.
Gu et al. (2013) It is stimulating the development SWOT Technical

of the corn industry in Heilongjiang analysis

Province, increasing wheat production

capacity, as well as developing the

economy and increasing the income

of local farmers.
Satu et al. (2011) Determine strategies for dealing System Technical

with global climate change and dynamic

environmental challenges in the paper

processing industry. For this reason,

many traditional pulp and paper

industries are required to create new

business opportunities.
Augustine (2010) Increased production of corn seeds. Literature Supply

review

Ferreira et al. Integrated production planning to System Technical
(2016) improve competitiveness. dynamic

3 Method

This paper uses a qualitative and quantitative approach. The qualitative approach
emphasises aspects that are not easily measured by numbers to explain the phenomenon
under study. The qualitative approach is time-consuming and appears difficult to juggle
with quantitative methods. On the other hand, quantitative methods develop over time,
and demand increasingly elaborate competences (Dana and Dumez, 2015). Factors
influencing the development of patchouli oil agroindustry are explored through
observation and interviews with several experts after obtaining potential factors with
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qualitative techniques with giving numerical weights. Next will be processed using the
fuzzy Delphi method (FDM) as a quantitative step. This approach focuses on the
mathematical aspects as the data, both in the process and the results. This research was
conducted comprehensively so that the results are more optimal. This research is a case
study because the patchouli business system is specific and tends to be influenced by
local culture. If we accept that entrepreneurs are influenced by culture, then the most
straightforward research unit possible to understand entrepreneurship is a case study
(Dana and Dana, 2005).

Current factors that affect the development of the patchouli oil industry will obtain by
using the FDM. The Delphi method (DM) in association and has widely practiced in
many areas, e.g., forecasting, public policy analysis, organisational management, and
project planning. However, the traditional DM also has some disadvantages, such as low
convergence expert opinions, high execution cost, the possibility of filtering out
particular expert opinions, and so on (Ma et al., 2011). Noorderhaben (1995) indicated
that applying the FDM to group decisions can solve the fuzziness of the shared
understanding of expert opinions. The FDM is the modified and enhanced version of the
classical Delphi technique. An improvement was made to rectify the imperfection of the
traditional DM that leads to low convergence in retrieving outcomes, loss of valuable
information, and continued progress of the investigation. Nevertheless, this approach was
employed in various application domains, including humanities, management, business,
physical science, and engineering.

Research related to identifying factors in various uses of FDM has widely practiced,
such as applying FDM. It uses to identify critical factors associated with the wafer
construct sets of road safety performance indicators (Ma et al., 2011), define the essential
personalised attributes in a customised mobile advertising message for different products
(Chen and Hsieh, 2012). As for the selection of fuzzy membership functions, previous
researches were usually based on the triangular fuzzy number (TFN), trapezoidal fuzzy
number, and Gaussian fuzzy number (Farnad, 2016). This study applied the angular
membership functions and the fuzzy theory to solving the decision. This research
expends two rounds to identify factors related to the development of the patchouli oil
industry. First-round aims to identify the principal elements, and the second round aims
to identify the subfactors that influence the primary factor.

3.1 Questionnaires design

The appearance of ideas from experts done through direct interviews, they have
explained the purpose of research and fundamental knowledge on the development of the
current condition. Those ideas collected designed in the form of questionnaires. Primary
factors that influence patchouli industry development divide into five grades; strongly
agree, agree, moderate, disagree, and strongly disagree. While for subfactor given the
assessment of maximum and minimum with values between 0 and 100. There are seven
experts in this research, consist of five practitioners and two academics. Table 3 shows
the expertise of each expert in each field.
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Table3 Expert specification
Code Field Position Experience
P1 Practitioner Head of agro, Department of Industry and 5 years
Trade, West Sumatera
P2 Academic Pharmacy lecturer, herbalist and member 25 years
of the National Essentials Association
P3 Academic Coordinator of the national essentials 15 years
association for West Sumatra, pharmacy
lecturer
P4 Practitioner Exporter 10 years
P5 Practitioner Patchouli oil collector, head of PT. 25 years
Raja Bor-bor
P6 Practitioner Patchouli oil intermediate trader 30 years
P7 Practitioner Head of aromatic medicines and plants 25 years
Table4 Definition of every fuzzy number
Fuzzy number Definition
1=(0,0,0.2) Strongly disagree
2=(0,0.2,0.4) Disagree
3=(0.2,04,0.6) Moderate
4=(0.4,0.6,0.8) Agree
5=(0.6,0.8,1) Strongly agree

3.2 Collect opinions

Factors collected from observation, deep interview with experts and then give it back to
experts. Experts will provide an assessment of existing elements that collecting before.
Furthermore, experts will add views about factors that do not yet exist. This factor will be
confirmed again by other experts so that the agreement reached and the expert gives an
assessment. It was done by spreading and filling the questionnaire for each expert.
Experts are required to fill the checkmark in the available field for the main factors that

Source: Liu (2013)

give the value between 0 and 100 for subfactors.
The FDM steps for the main factors are as follows:

Step 1

Set up fuzzy triangular numbers. The result of the questionnaire is the linguistic
variable that shows the level of expert approval for the main factors affecting the

development of the patchouli oil industry. This study referred to a model

proposed by Liu (2013) and Etebarani (2012). The results convert into the TFN.

TFEN has three values, the lower limit (/), the middle value (m), and the upper
limit value (). Table 4 shows the definition of every fuzzy number.
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Hence, the fuzzy weight number of expert i on managerial competence indicator
J can present as follows:

Wy = (ly, my, uy) 1)

lj=Min(l,-j),i=l,2,...,n;j=l,2,....,m 2)
1

m =(H'1"jlmj)7 =12, =12, m 3)

wi =Max(uy),i=12,.,mj=12,...,m 4

where

n  number of experts
m number of indicators.

Determining selected factors (defuzzification). The results in the previous stage
were used to calculate a single name (crisp number). Defuzzification was done
using the pure centre of gravity method. The formulation used to get a crisp
value:

_ i,-+m,-+nl-

Si
3

(5)
Selection of indicators was done by taking into account the value of the
threshold used. The criteria in the selection of indicators are as follows.

If the value is S; > 7, then the factor is accepted.

If the value of S; < r, then the factor is rejected/deleted.

The FDM steps for subfactors are as follows:

Step 1

Step 2

Step 3

Step 4

Each expert separately assesses each evaluation item, giving a possible range

of values. The minimum value of this interval indicates this expert’s ‘most
conservative cognitive value’ whereas the maximum value of indicates the
expert’s ‘most optimistic cognitive value’. This study used the geometric mean
model of mean general model proposed by Klir (1995) for FDM to find out the
common understanding of group decision. This method is also used by Chen and
Hsieh (2012) to identify the key personalised attributes.

For each evaluated item 7, analyse the ‘most conservative cognitive value’ and
‘most optimistic cognitive value’. Among the remaining ‘most conservative
cognitive values’, find the lowest value C!, the geometric mean Ci,, and the

maximum C};. Among the ‘most optimistic cognitive values’, find the

minimum O}, geometric mean O},, and maximum O}.
Through the above steps, we can establish the TFNs C* = (Ci, Ci,, C},) for the
‘most conservative cognitive value’.

Finally, the level of expert consensus can be tested as follows:
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1

There is no grey area.
If C}, > O, thatis, the two TFNs, do not overlap, then the experts’ interval

values have a concord section. This indicates that for the assessed item i,
the most conservative cognitive values of all the experts have reached a
consensus. Similarly, for the assessed item i, the most optimistic cognitive
values of all the experts have also reached a consensus. Therefore, let the
assessed item i’s ‘consensus importance value’ G be equal to the arithmetic
mean of Ci, and O,:

G =(Cj, +0y,)/2

If C, <0O!, thatis the two TFNs overlap, and the fuzzy relationship’s grey
area Z' = C}, —O! is less than the interval range M’ =0}, —Ci, of the
geometric mean of the positive cognitive value and conservative cognitive
value, then although the interval value of the experts’ opinions generates a
fuzzy zone. The experts who gave extreme opinions do not have a huge
different opinion from the views of the other experts; thus, there is no
opinion divergence. Therefore, let the ‘consensus importance value’ G/
equal the fuzzy set F (x;) calculated from the intersection of the gray area of

the two TFNs. Calculate the quantitative score ur4 (x;) with the maximum
degree of membership in the fuzzy set. The expression is as follows:

(x;) ={L{min[Ci (x).0 (x,-)]}dx} (6)

G = {xj |max g (i )} @)

There is a grey area, and there is a big difference between the views of
experts.

If Ci, = NO:, the two overlapping TFNs overlap, and the fuzzy grey area
Z' =C}, —O; is higher than the interval range M’ = O}, —C}, of the
geometric mean of the positive and conservative cognitive values, then the
range of values of the views of the experts create a fuzzy zone without
consensus. It means that the extreme values given by some experts have a
significant difference from the perspectives of other experts, resulting in
opinion divergence. Therefore, we must allow the experts to assess the
geometric mean of the optimistic cognitive and conservative cognitive for
the items that did not achieve convergence. Repeat steps 1-4 to conduct
another survey until all evaluated items produce convergence and the
consensus importance value G’ calculation. Schematic diagram of the FDM
shown in Figure 1.
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Figurel Schematic diagram of fuzzy Delphi
A

Degree of
Membership

. ‘
I m .L U. M u Score

Gray interval

Source: Liu (2013)

4 Result and discussion

4.1 Result

Based on interviews and discussion conducted with experts, 16 factors influence the
development of the patchouli oil industry. Expert opinions converted into fuzzy numbers
then used to calculate geometric averages. The geometric mean calculations are used to
obtain the lower limit value (/), the mean value (), and the upper limit value («) in each
factor. In this paper, the threshold value set as 0.6. Then the selection criteria are as
follows:

1 If S;> 0.6, this performance indicator is accepted.
2 If S;<0.6, this performance indicator is rejected.

It can be seen from Table 5 that 13 factors were accepted and three elements deleted. The
accepted indicators are an investigation, labour, price, total production, total revenue,
marketing, government support, supportive services, cultivation skills, market demand,
technology, management, and quality. The deleted indicators are employment
opportunity, area availability, and capital.

Subfactors only determined for selected factors, from 13 main elements will be
defined subfactors that affect it. The procedure is almost identical to the selection of the
main factors but using different calculations. Seven experts are asked to give an idea of
the subfactors that affect the main factors. At this stage used the FDM to determine the
subcriteria of factors that influence the development of the patchouli oil industry. The
higher value indicates a more important variable. In detail, respondents’ assessment using
FDM can be seen in Table 6.

First, respondents provide the highest and lowest values that represent the importance
of each criterion. Next, calculate the most conservative cognition and the most optimistic
cognition. The minimum amount for the most conservative perception is the minimum
value of the lowest assessment of the seven respondents to a subfactor. The maximum
value for the most conservative cognition is the maximum value of the lowest valuation
of seven respondents to the subfactor. The medium value for the most conservative
perception is the geometric average of the minimum and maximum value of the most
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conservative cognition. That is the root of the minimum value multiplication of the most
conservative cognition with the maximum amount of the most conservative perception.

Next, calculating the minimum value, maximum value, and medium value of the most
optimistic cognition. The difference is the minimum and maximum value obtained from
the lowest assessment of the seven respondents to the subfactor. Then grey interval is
taken from the maximum amount of the most conservative cognition and the minimum
value of the most favourable perception. The median or middle value of the grey interval
is the sum of the maximum value of the most conservative cognition and the minimum
amount of the most positive perception, then divided by two. If the median of grey
interval >70, then the subfactor is used on factors affecting the development of the
patchouli oil industry. Of the 41 subfactors proposed, only 37 subfactors were agreed
upon by the respondents and considered important as factors influencing the growth of
the patchouli oil industry.

Tableb FDM for main factors

No. Factors Codes L M U Si

1 Investation F1 0.400 0.707 1.000 0.702
2 Labour F2 0.400 0.651 1.000 0.684
3 Price F3 0.400 0.737 1.000 0.712
4 Total production F4 0.400 0.737 1.000 0.712
5 Total revenue F5 0.600 0.800 1.000 0.800
6 Marketing F6 0.600 0.800 1.000 0.800
7 Government support F7 0.400 0.679 1.000 0.693
8 Cooperative services F8 0.400 0.707 1.000 0.702
9 Cultivation skills F9 0.400 0.768 1.000 0.723
10  Employment opportunity F10 0.000 0.334 0.800 0.378
11 Market demand Fl1 0.200 0.695 1.000 0.632
12 Area availability F12 0.000 0.297 0.600 0.299
13 Technology F13 0.200 0.667 1.000 0.622
14 Capital Fl14 0.200 0.517 1.000 0.572
15  Management F15 0.200 0.667 1.000 0.622
16  Quality F16 0.600 0.800 1.000 0.800

4.2 Discussion

Primary factors are selected based on the threshold value of 0.6. Elements with S; value
above 0.6 will categorise as the chosen factor. The highest S; value is 0.800, while the
lowest S; value is 0.299. The selected coefficients are investment, labour, price, total
production, revenue, marketing, government support, supportive services, cultivation
skills, market demand, technology, management, and quality. Factors with S; value 0.800
are total revenue, marketing, and quality. Revenues are related to profits earned by
industry actors from farmers to exporters. Marketing is about sales and quality targets
relating to the quality of patchouli compared to the standard class that has set. These
three factors are inseparable and mutually integrated; the condition will determine the
price of products applicable in the market and directly affect the benefits gained. The
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amount of profit is also influenced by the area of marketing (Gusrizaldi and Komalasari,
2016). Factors that have a value less or equal than 6.00 are area availability,
employment opportunity, the capital. These factors do not include influencing
agroindustry employment opportunities related to the availability of processing time for
harvesting, drying, and refining activities. Regarding land and capital do not become an
obstacle for farmers, because the area is available and the required money is also not too
large.

Subfactors are the factors that influence the main factors; 13 main elements selected
will be developed into 41 subfactors, from 41 chosen subfactors 37 subfactors. Subfactors
are determined based on the median of grey interval values. Chosen subfactors are
distillery, refining equipment, number of labour, labour ability, labour salary, selling
price at farmer level, selling price at intermediate trader, selling price at collector, selling
price at exporter, type of patchouli, type of refining equipment, weather, patchouli oil
price global standard, production costs, patchouli oil price in every actor, domestic sales,
overseas sales, tools and seeds from the government, training program, number
of cooperatives available, type of cooperative business, the role of organisations,
Fertilisation time, harvest time, inflation, planting system, drying system, distillation
system, salary payment system, groups of farmer, selection of varieties, raw material
condition, equipment, distillation method and storage procedure.

Subfactors distillery and refining equipment categorise as the factor influencing
investment. Number, ability, and salary are subfactors that affect labour performance.
The selling price on each actor affects the rate. Type of patchouli, kind of refining
equipment, and weather are subfactor subfactors that determine the primary factor of
production quantity. Total revenue is determined by global standard patchouli oil price,
production costs, and patchouli oil price in every actor. Marketing consists of domestic
and foreign sales. Government support includes tools and seeds from the government and
training programs. Supportive services relate to the number of cooperatives available,
type of cooperative business, and the role of organisations. Cultivation skills consist of
fertilisation time, harvest time, and treatment method. The number of exports and
inflation influences market demand. The technology consists of a planting system, drying
system, and a distillation system. Management includes salary payment systems and
groups of farmers. Quality depends on the selection of varieties, raw material conditions,
equipment, distillation methods, and storage procedures.

Winarti et al. (2005) stated that various internal and external factors influence
development patchouli agroindustry in an area. Among these factors are the percentage of
income derived from patchouli cultivation, the land area owned by farmers on average,
the productivity of leaves (leaves and twigs) patchouli produced, and level of farmers’
satisfaction, production, and price of patchouli oil. This research conducted a direct
survey of farmers. A little different from the research done, where the factors of
development of patchouli agroindustry taken from expert opinions consisting of
practitioners and academics. The distillation method is a subfactor that has the highest
median of grey interval value. It means that the distillation method is a significant
subfactor that determines the growth of the patchouli oil industry.
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FDM for subfactors

Table6
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FDM for subfactors (continued)
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The distillation method is a subfactor affecting the leading factor quality. The quality of
patchouli oil produced greatly influences the distillation method (Donelian et al., 2009).
The distillation method associated with is typically related to the type of distilled
instrument used and the distillation time. Type of distillation equipment used should be
made of stainless to avoid the rusting process, while the current condition of patchouli
distillers tend to use traditional tools. Traditional tools are utilising used goods such as
drums. The distillation process can not do in a hurry, using big fire, because effecting the
quality of oil resulted is not good. Patchouli oil generally extracted with 6-7 hours, with
the small fire.

Government support can be done in various ways to maintain and improve the quality
of patchouli oil. The actions that can be taken by the government in the future to realise
the results of this research. The government must facilitate research support regarding the
quality of patchouli oil, guaranteeing the procurement of standardised processing
technology. Besides that, the government must be able to provide knowledge transfer
about the quality standards of the patchouli world through training.

5 Conclusions

This study has succeeded in finding the factors that influence the development of SMEs
in the agro sector. The type of agroindustry product in this study is high foreign market
demand, contributes significantly to gross domestic income and capable of creating many
business opportunities. Also, the industry comes from processing raw materials that are
easy to obtain, simple processing technology, and relying on processing skills acquired
from generation to generation. The main factors that need to be considered in the
development of agroindustry are investment, labour, price, total production, total
revenue, marketing, government support, market demand, cultivation technology,
management, capital, technology, and quality. The main factor can be developed into
various subfactors depending on the type of agroindustry. From the result of the study,
there are some critical factors in patchouli oil industry development in Indonesia. There
are quality, total revenue, and markets as the main factor, as well as the distillation
method, global patchouli standard price, and production cost, as a subfactor. From all of
these factors, the quality of patchouli oil, which is influenced by the refining method, is a
very significant factor in determining the development of Indonesia’s patchouli oil
industry.

Acknowledgements
The author is grateful to Lembaga Penelitian dan Pengabdian kepada Masyarakat

(LPPM) Universitas Andalas for supporting this research under scope Basic Research
2021 with contract number T/58/UN.16.17/PT.01.03/IS-RD/2021.



A study on influence factors of patchouli oil industry development 459

References

Amaradiwakara, A.U. and Gunatilake, M.M. (2016) ‘Factors affecting growth of small and medium
enterprises in Sri Lanka’, Journal of Business & Economic Policy, Vol. 3, No. 4 [online]
http://dx.doi.org/10.21474/1JAR01/3345.

Augustine, S.L. (2010) ‘Challenges of the maize seed industry in eastern and southern Africa:
a compelling case for private—public intervention to promote growth’, Food Policy, Vol. 35,
No. 4, pp.323-331.

Barros, C.V., Botrel, D.A., Silva, E.K., Borges, S.V., Oliveirac, C.R., Yoshida, M.,
Andrade, J.P.F. and Monteiro, R.C. (2016) ‘Cashew gum and inulin: new alternative for
ginger essential oil microencapsulation’, Carbohydrate Polymers, Vol. 153, pp.133-142
[online] https://doi.org/10.1016/j.carbpol.2016.07.096.

Bey, Z., Haddadi, H., Boulekbache-Makhlouf, L., Rigou, P., Remini, H., Adjaoud, A.,
Khoudja, N.K. and Madani, K. (2016) °‘Essential oils composition, antibacterial and
antioxidant activities of hydrodistillated extract of eucalyptus globulus fruits’, Industrial
Crops and Products, Vol. 89, pp.167-175 [online] https://doi.org/10.1016/j.indcrop.2016.
05.018.

Central Statistics Agency (2011) Statistics Indonesia 2011, Central Statistics Agency, Jakarta.
Central Statistics Agency (2015) Statistics Indonesia 2015, Central Statistics Agency, Jakarta.

Chen, P. and Hsieh, H. (2012) ‘Personalized mobile advertising: its key attributes, trends, and
social impact’, Technological Forecasting & Social Change, Vol. 79, pp.543—-557 [online]
https://doi.org/10.1016/j.techfore.2011.08.011.

Dana, L.P. and Dana, T.E. (2005) ‘Expanding the scope of methodologies used in entrepreneurship
research’, International Journal of Entrepreneurship & Small Business, Vol. 2, No. 1,
pp-79-88.

Dana, L.P. and Dumez, H. (2015) ‘Qualitative research revisited: epistemology of a comprehensive
approach’, International Journal of Entrepreneurship & Small Business, October, Vol. 26,
No. 2, pp.154-170.

Directorate General of Plantations (2016) Indonesian Plantation Statistics Indonesia Patchouli
Commodities 2015-2017, Ministry of Agriculture, Jakarta.

Donelian, A.L., Carlson, H.C., Lopes, T.J. and Machado, R.A.F. (2009) ‘Comparison of extraction
of patchouli (Pogostemon cablin) essential oil with supercritical CO2 and by steam
distillation’, The Journal of Supercritical Fluids, Vol. 48, No. 1, pp.15-20 [online]
https://doi.org/10.1016/j.supflu.2008.09.020.

Elguea-Culebras, G. (2016) ‘In vitro antifungal activity of residues from essential oil industry
against Penicillium verrucosum, a common contaminant of ripening cheeses’, Food Science
and Technology, Vol. 73, pp.226-232 [online] https://doi.org/10.1016/j.1wt.2016.06.008.

Etebarani, A. (2012) The Application of Fuzzy Delphi Method and Fuzzy Analytical
Hierarchy Process for Evaluating Marine Casualties, Science and Research Azad
University, ISBN: 960-978 [online] http://www.inase.org/library/2014/venice/bypaper/
NEUFUZ/NEUFUZ-19.pdf.

Farnad, A.D.P. (2016) ‘The application of fuzzy Delphi method (FDM) for evaluating the factors
affecting sustainable tourism in order to develop a model for sustainable tourism’, Journal of
Business and Management (IOSR-JBM), Vol. 18, No. 9, pp.23-29, e-ISSN: 2278-487X,
p-ISSN: 2319-7668 [online] http://iosrjournals.org/iosr-jbm/papers/Voll8-issue9/Version-
4/D1809042329.pdf (accessed 12 February 2019).

Farrokh, S., Zali, M.R. and Kordnaeij, A. (2016) ‘Factors affecting the growth of small and
medium-sized enterprises’, IJABER, Vol. 14, No. 10, pp.6199-6216 [online] https:/pdfs.
semanticscholar.org/da8b/f964328c9a3551dc2c37afe765bbe773d391.pdf
(accessed 13 February 2019).



460 D. Rahmayanti et al.

Ferreira, J.O., Batalha, M.O. and Domingos, J.C. (2016) ‘Integrated planning model for citrus
agribusiness system using systems’, Computers and Electronics in Agriculture, Vol. 126,
No. 1, pp.1-11.

Fitri, N. and Mohammad, D. (2015) ‘Techno-industrial cluster model development essential oil’,
Journal of Innovation and Entrepreneurship, Vol. 4, No. 3 [online] https://doi.org/10.20885/
ajie.vol4.iss3.artS.

Gu, W-r. et al. (2013) ‘SWOT analysis and development strategies of maize industry in
Heilongjiang province’, Journal of Northeast Agricultural University, Vol. 20, No. 1,
pp.76-84.

Gusrizaldi, R. and Komalasari, E. (2016) ‘Analysis of influencing factors sales levels in Indrako
Swalayan Teluk Kuantan’, E. Jurnal Valuta, Vol. 12, No. 2, pp.286-303 [online] http://journal.
uir.ac.id/index.php/valuta/article/view/1156 (accessed 5 January 2019).

Juniardi, M.T.H (2015) ‘Analysis of patchouli production and added value of essencial oil
distillation in South Banawa district, Donggala district, Tadulako’, Journal of Science and
Technology, Vol. 4, No. 2, pp.68—78 [online] http://jurnal.untad.ac.id/jurnal/index.php/JSTT/
article/view/6943.

Helena, H. (2007) ‘Strategy factors as drivers and restraints on dairy farm performance: evidence
from Sweden’, Agricultural Systems, Vol. 94, No. 3, pp.726-737.

Ichsan (2017) Development of Agroindustry in Aceh, Sefa Bumi Persada Press, JI. B. Aceh —
Medan, Alue Awe — Lhokseumawe.

Junaedi, A. and Hidayat, A. (2010) ‘Test of origin of patchouli seed source (Pogostemon cablin
benth.) in West Pasaman, West Sumatera’, Journal of Forest Product Research, Vol. 28,
No. 3, pp.241-254 [online] https://doi.org/10.20886/jphh.2010.28.3.241-254.

Klir, G.J. (1995) Fuzzy Sets and Fuzzy Logic-Theory and Applications, Prentice Hall, Inc., Upper
Saddle River, New Jersey, 07458.

Kusuma, H.S. and Mahfud, M. (2017) ‘Comparison of conventional and microwave-assisted
distillation of essential oil from Pogostemon cablin leaves: analysis and modelling of heat and
mass transfer’, Journal of Applied Research on Medicinal and Aromatic Plants, Vol. 4,
pp-55-65 [online] https://doi.org/10.1016/j.jarmap.2016.08.002.

Liu, W-K. (2013) ‘Application of the fuzzy Delphi method and the fuzzy analytical hierarchy
process for the managerial competence of multinational corporation executive’, International
Journal of e-Education, e-Business e-Management and e-Learning, Vol. 3, No. 4, p.248
[online] http://www.ijeece.org/Papers/248-N00026.pdf (accessed 28 December 2018).

Ma, Z., Shao, C., Ma, S. and Ye, Z. (2011) ‘Constructing road safety performance indicators using
fuzzy delphi method and grey Delphi method’, Expert Systems with Applications, Vol. 38,
pp-1509-1514 [online] https://doi.org/10.1016/j.eswa.2010.07.062.

Machfoedz, M.M. (2015) ‘Stabilizing and decentralizing the growth through agro-industrial
development’, Agriculture and Agricultural Science Procedia, Vol. 3, pp.20-25.

Muchi, H. (2008) ‘Effect of existence of oil palm oil factory Talikumain against region
development in Rokan Hulu district’, Regional Planning & Development Journal, Vol. 4,
No. 2, pp.59-65.

Noorderhaben, N. (1995) Strategic Decision Making, Addison-Wesley, UK.

Nurhilal, N. and Saruman, S.H. (2013) ‘Assessment of labor absorption in small industries of
patchouli oils’, Perbal Journal Faculty of Agriculture Universitas Cokroaminoto Palopo,
Vol. 2, No. 2, pp.13-23 [online] http://journal.uncp.ac.id/index.php/perbal/article/view/49.

Pender, J., Place, F. and Ehui, S. (2006) Strategies for Sustainable Agricultural Development in the
East African Highlands, Environment and Production Technology Division International Food
Policy Research Institute, 2033 K Street, NW, Washington, DC, USA.

Pisania, E. and Scrocco, S. (2016) ‘Building new income opportunities for small-farmers in Peru:

the case of native and naturally colored cotton’, Agriculture and Agricultural Science
Procedia, Vol. 8, pp.426—432.



A study on influence factors of patchouli oil industry development 461

Satu, P. et al. (2011) ‘Openingup new strategic options in the pulp and paper industry: case
biorefineries’, Forest Policy and Economics, Vol. 13, No. 6, pp.456—469.

Scherr, S.J. and Hazell, P.B.R. (1994) Sustainable Agricultural Development Strategies in Fragile
Lands, EPTD Discussion Papers 1, International Food Policy Research Institute (IFPRI).

Sitharam, S. and Hoque, M. (2016) ‘Factors affecting the performance of small and medium
enterprises in Kwazulu-Natal, South Africa’, Problems and Perspectives in Management,
Vol. 14, No. 2 [online] http://dx.doi.org/10.21511/ppm.14(2-2).2016.03.

Winarti, C., Laksmanahardja, M.P. and Sumangat, D. (2005) ‘Study on the status of patchouli oil
agroindustry development farmer satisfaction level in Majalengka’, J. Pascapanen, Vol. 2,
No. 2, pp.36-44.

Wood, S., Sebastian, K., Nachtergaele, F., Nielsen, D. and Dai, A. (1999) Spatial Aspects of the

Design and Targeting of Agricultural Development Strategies, EPTD Discussion Papers 44,
International Food Policy Research Institute (IFPRI).

Ztotek, U., Michalak-Majewska, M. and Szymanowska, U. (2016) ‘Effect of jasmonic acid
elicitation on the yield, chemical composition, and antioxidant and anti-inflammatory
properties of essential oil of 487 lettuce leaf basil (Ocimum basilicum)’, Food Chemistry,
Vol. 213, pp.1-7 [online] https://doi.org/10.1016/j.foodchem.2016.06.052.



