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Abstract. Fardhani I, Kisanuki H, Parikesit. 2018. SWOT analysis for orchid conservation in a forest at Mount Sanggara, West Java,
Indonesia. Asian J Ethnobiol 1: 69-74. Mount Sanggara, West Java, Indonesia, precisely in the Legok Jero area, has orchid diversity
consisting of 46 epiphytic and 4 terrestrial. The diversity indexes (H’) were categorized as a medium for epiphytic and terrestrial
species. The problems in Mount Sanggara are due to the conversion of forest into a coffee plantation and illegal logging, although the
forest status is protected forest. Besides, orchids are also threatened by illegal collecting. Strategic management is needed to solve these
problems. This study aimed to create the proper strategies to manage the forest in a sustainable way for orchid species, surrounding
villages, companies, and the sustainability of the orchid community itself. This paper explores internal and external factors by SWOT
analysis to formulate management strategies. Structured and unstructured interviews and questionnaires gathered data. The instruments
were distributed to the company and stakeholders, farmers, and residents. Several approaches were proposed from the SWOT analysis to
optimize the strengths and opportunities to overcome the weaknesses and avoid the threats. Consequently, the proposed methods can be

an alternative for stakeholders to manage this forest sustainably for residents and the orchid community itself.
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INTRODUCTION

Orchidaceae is one of the world's most prominent
families of class Angiospermae (Brian and Ritterhausen
1978). Indonesia has 5,000 species out of 25,000 orchid
species (Gunadi 1986; Banks 2004). There are two
significant orchid species based on epiphytic and terrestrial
habitats (Hew and Young 2008). Epiphytic orchids attach
to the host tree trunk for living, while terrestrial orchids
grow from inside the soil, humus, or litter (Hew and Young
2008).

Java Island has at least 731 species of orchids; 231 are
endemic (Comber 1990). In West Java, there are 642
species of orchids (Comber 1990). The habitat loss caused
by forest conversion into the plantation, farming, and
settlement areas has threatened the orchid population in
Java. Based on data from Forest Watch Indonesia (2014),
the natural forest cover of Java Island in 2013 declined to
675,000 ha from 1,002,000 ha in 2009. Apart from wild
forests, there are limited production forests (394,314 ha)
and special function forests (1,562,733 ha). The massive
forest conversion occurs in West Java Province because it
is the most populated province in Indonesia with more than
46 million inhabitants (Provincial Office of West Java
2011).

Located at the border between Subang Regency and
West Bandung Regency, which are included in North
Bandung Area (Kawasan Bandung Utara) mountain,
several forests are still in good condition. Therefore, the

diversity of orchids in this area was also high, as Agustina
et al. (2008) reported, identifying 41 species. Based on a
previous report (Fardhani et al. 2015), Mount Sanggara,
specifically in the Legok Jero area, had orchid diversity
consisting of 46 epiphytic and 4 terrestrial in a 0.17 ha
study area. Similar research shows the importance of
studying orchid diversity in a specific place attempting to
conserve (Puspitaningtyas 2007; Tsifis et al. 2007; Yahman
2009; Yulia and Budiharta 2010; Aisah and Istikomah
2014).

The problems to which Mount Sanggara has been
exposed are forest conversion into coffee plantations and
illegal logging, even though the forest status is protected
forest managed by a government-owned company. Besides,
orchids and several plants, such as ferns, wildflowers, and
pitcher plants, are threatened by illegal collecting. Strategic
management is needed to solve these problems. Where
local people are interested in the conservation and
traditional use of their lands, resources, and so forth, on
condition that their fundamental human rights are
respected, conflicts do not arise between the people’s rights
with interests and the objectives of protected areas (IUCN
2000).

SWOT (Strengths, Weaknesses, Opportunities, and
Threats) analysis is an instrument for doing strategic
planning which diagnoses the internal strengths and
weaknesses of organizations and formulates the
opportunities and threats of the environment (Rauch 2007).
SWOT is a tool designed to be used in the preliminary
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stages of decision-making on the one hand and as a
precursor to strategic management planning on the other
(Srivastava et al., 2005). All factors influencing the
operational environment are diagnosed with greater detail
(Kotler 1994; Shrestha et al. 2004). This analysis has been
widely used in forest environment studies (Pesonen et al.
2001; Rauch 2007; Masozera et al. 2006; Reihanian et al.
2012).

This study aimed to create the proper strategies to
manage the forest in a sustainable way for orchid species,
surrounding villages, companies, and the sustainability of
the orchid community itself. SWOT analysis could be
expected to serve as a proper tool to formulate strategic
management planning for orchid conservation in the Legok
Jero area.

MATERIALS AND METHODS

This study was conducted at Legok Jero Area, Mount
Sanggara (6°48°41.47” S; 107°44°43.80” E) and Sunten
Jaya village, West Bandung Resident, West Java Province,
Indonesia (Figure 1a). Legok Jero was chosen because the
abundance of orchids here is the most. The altitude in this
area is around 1,700 m a.s.l. The study site is a secondary
forest with Schima wallichii trees as the dominant species.
Other components are the coffee plantation, in which
coffee trees were planted under the shade of canopy trees
and the crop fields (Figure 1b). The forest is protected from
timber extraction under the management of a government-
owned company in forestry. Sunten Jaya village is chosen
for this study because the coffee plantation belonged to a
farmer group of this village. The coffee plantation is part of
a program from the company called Forest Management
with Local Community (Pengelolaan Hutan Bersama
Masyarakat, PHBM). The company allows the nearest
local community to utilize forest under shade coffee
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plantations to avoid forest destruction and illegal logging.

Structured and  unstructured  interviews  and
questionnaires gathered data. The data collections were
performed from 10 to 12 August 2015. The sources
included the staff of a state-owned company and the head
of the farm group. The questionnaire was given to 340
households of Sunten Jaya village, including farm group
members, during September-October 2015. The interview
was held face to face with the company forest manager and
head of the farm group. The farm group members and
village residents were given a questionnaire too. In the
questionnaires, simple Yes/No, multiple choices, and fill-
in-the-blank types of questions were used. The questions
were kept simple to avoid misunderstanding.

Some of the questioned respondents took the
questionnaire home and returned it to the data collector
later. This is mainly because they were at work during the
day, and it was not convenient to fill out the form directly
and because they preferred to fill out the questionnaires.
However, some other respondents filled the questionnaire
directly in front of the collector at the farm.

Management strategies for orchids and their habitat
formulated using SWOT (Strength-Weakness-Opportunity-
Threat) analysis. This analysis represents a systematic and
comprehensive diagnosis of factors relating to a new
product, technology, management, or planning (Baycheva
and Wolfslehner 2015). SWOT matrix has often been used
in business and extended to natural resource management
to systematically assess a given decision, project, or policy
directive (Schmoldt et al. 2001 in Reihanian et al. 2012).
SWOT analysis doesn’t determine whether a strategy is
correct or incorrect. Still, this analysis helps us arrange
several alternatives to overcome problems based on
internal factors (strengths and weaknesses) and external
factors (opportunities and threats). Applying SWOT
analysis provides a good overview and makes it easy to
pinpoint important problem areas (Rauch 2007).

Figure 1. A. Study site map of Mount Sanggara, West Java, Indonesia, B. Crop fields made between coffee tree lines on the cleared

forest floor
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Both primary and secondary data were the sources for
SWOT analysis, as shown in Figure 2. The method is based
on two tiers of analysis conducted separately (Reihanian et
al. 2012): (i) The first step is to analyze internal factors that
contain strengths and weaknesses. (ii) Second step is to
analyze external factors which contain relevant
opportunities and threats.

The most crucial part of SWOT is scanning the internal
and external factors. The internal factors were classified as
strengths (S) and Weaknesses (W). The external factors
were classified as Opportunities (O) and Threats (T). Then
matrix of Internal Factors Evaluation (IFE) and the matrix
of External Factors Evaluation (EFE) were made. The
factors were then weighted and calculated to get the final
score.

The following section describes the process of SWOT
analysis:

i. Each factor was given a coefficient between 0 and 1,
standing for “not important” and “most important.”
The total score of the coefficient in each matrix factor
should be equal to 1 in both IFE Matrix and EFE
Matrix.

ii. Each factor then scored between 1 and 4. 1 standing
for poor, 2 standing for average, 3 standing for above
average, 4 standing for superior (Lodato 2014).

iii. The final factor score was determined by a multiplier
coefficient.

iv. After the total score of each factor was calculated,
they were summed to calculate the final score for each
matrix (IFE and EFE).

v. For IFE Matrix, if the value was less than 2.5 (below
the average), the strengths were less than the
weaknesses; if it was more than 2.5 (above the
average), it meant the strength was more than the
weaknesses.

Primary data:
o Village resident survey

vi. For EFE Matrix, if the value was less than 2.5, the
opportunities were less than the threats; if it was more
than 2.5, the opportunities were more than the threats
(Reihanian et al., 2012; Lodato 2014).

vii. The internal and external factors then were put into
the SWOT matrix to plan the management strategies
(Strength-Opportunity  (SO) strategies; Strength-
Threat (ST) strategies; Weakness-Opportunity (WO)
strategies; Weakness-Threat (WT) strategies).

viii. SWOT matrix was made by pairwise matching of
each strength with each opportunity; each strength
with each threat; each weakness with each
opportunity; and each weakness with each threat.

ix. After matching each factor, the four groups of
management strategies were then planned.

RESULTS AND DISCUSSION

Internal Factor Evaluation Matrix (IFE)

The IFE Matrix is shown in Table 1. Six factors were
identified as strengths of this study site. The weight
allocated to these factors ranged from 0.07 to 0.12. The
rating scores ranged from 2 to 4. The highest strength
factor of this location was ‘the study site status as protected
forest’ (weighted score = 0.48). Four factors were detected
as weaknesses of this study site. The weight allocated to
these factors ranged from 0.09 to 0.13. The rating scores
ranged from 1 to 2. The weakest factor considered from the
study site is ‘the low number of terrestrial orchid species’
(weighted score = 0.26). The total score of the IFE Matrix
was 2.37, less than 2.5, implying that the strengths were
less than weaknesses.

e Company staff survey |:>
e Farm group member survey

e Field survey

Secondary data:
Data collection <:| e Articles
e Previous reports
SWOT analysis
SWOT matrix

<

Management strategies

Figure 2. Research methodology outline
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Table 1. Internal Factor Evaluation Matrix

Internal factor Code Weight Rating Weighted
score
Strengths The location is protected forest S1 0.12 4 0.48
The location is the proper habitat for orchid growth S2 0.10 3 0.30
High number of epiphytic orchid species (46 species) S3 0.08 2 0.16
High abundance of epiphytic orchids. S4 0.07 4 0.28
There are 7 epiphytic orchid species endemics to Java Island. S5 0.10 4 0.40
Orchid species are distributed evenly. S6 0.09 2 0.18
Weaknesses  Low number of terrestrial orchid species (4 species) w1 0.13 2 0.26
Low abundance of terrestrial orchid W2 0.12 1 0.12
There is no economically valuable orchid on the study site W3 0.09 1 0.09
There is no law protecting orchid species on the study site W4 0.10 1 0.10
Total score 1.00 - 2.37
Table 2 External Factor Evaluation Matrix
External factor Code Weight Rating W:ég?;ed
Opportunity  PHBM program reduced illegal logging in the location. o1 0.15 4 0.60
Residents would be benefited from the PHBM program. 02 0.13 4 0.52
Orchids were not considered as the main economic commodity for residents 03 0.10 3 0.30
The residents’ income was mainly low (under 100 USD/month). 04 0.15 3 0.45
Residents already knew if the Mount Sanggara forest was orchid habitat 05 0.07 2 0.14
Residents understood if orchid presences needed to be conserved. 06 0.06 2 0.12
Threat PHBM program threatens the sustainability of terrestrial orchids. Tl 0.15 4 0.60
Most of the residents depended on the company forests for daily needs. T2 0.10 3 0.30
Residents were not familiar with legally protected orchid species. T3 0.09 2 0.18
Total score 1.00 - 3.21

External Factor Evaluation Matrix (EFE)

The result of the EFE matrix is shown in Table 2. There
were six factors identified as opportunities. The weights
ranged from 0.06 to 0.15. The rating scores ranged from 2
to 4. The highest opportunity factor of this study site was
PHBM program was able to reduce illegal logging in the
location’ (weighted score 0.6). Three factors were
identified as threats. The weights were ranged from 0.09 to
0.15. The rating scores ranged from 2 to 4. This study site's
most significant threat factor was the ‘PHBM program
threat the sustainability of terrestrial orchid’ (weighted
score = 0.6). The total score of the EFE matrix was 3.21,
which would imply that opportunities were more than a
threat. 14 strategies were proposed for the study site to
overcome the weaknesses and harness the opportunities by
pairwise matching in the SWOT matrix. The proposed
strategies were divided into four groups: SO strategies, WO
strategies, ST strategies, and WT strategies (Table 3).

Discussion

Applying SWOT analyses provides a good overview
and makes it easy to pinpoint important problem areas
(Rauch 2007). SWOT analysis helped us to understand the
factors (both internal and external) which would affect the
forest management, resident life, orchids, and forest
sustainability at the study site where the PHBM program is

implemented in West Java Province. We now understood
that the PHBM program had an important role in reducing
illegal and destructive forest utilization. On the other hand,
we also understood that the PHBM program might
negatively affect the terrestrial orchid species. Forest floor
clearance is the major threat for terrestrial orchid
conservation besides collecting the wild orchid species
(Swarts and Dixon 2009). To plant coffee trees and crops
under the PHBM program at the study site, farmers cleared
the forest floor, including some understory trees (Figure
1b). Not only affecting the terrestrial orchids, research by
Hundera et al. (2013) in Ethiopia suggested the
intensification of under-shaded coffee plantations can
reduce the epiphytic orchid species richness by decreasing
the density of trees and canopy cover.

None of the terrestrial and epiphytic orchids were
considered as important or charismatic species at the study
site by SWOT analysis (Table 1). However, we cannot let
those species extinct only because they are common
species. Conservation of common species is needed to
ensure that they do not become uncommon or rare and thus
can maintain their key ecological and functional roles in an
ecosystem (Gaston 2010; Lindenmayer et al. 2011). The
implementation of the PHBM program should be carefully
conducted to reduce the negative effect.
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Table 3 Management strategies for orchid and habitat
conservation at Mount Sanggara, West Java, Indonesia

Strength-Opportunity (SO) strategies

e expand the area of the PHBM program (S1, O1, 02)

e  Develop eco-tourism area with coffee plantation and orchid
habitat for the attractions (S1, S2, S3, S4, S5, S6, 01, O2,
05, 06)

e Promote cultivation of native orchid as a new economic
commodity for residents (S2, S3, S4, S5, S6, 03, 04)

e Training program for residents about native orchid
cultivation to increase their income (S2, S3, S4, S5, S6, O3,
04, 06)

Weakness-Opportunity (WO) strategies

e modify the expansion of coffee plantation to avoid the
degradation of terrestrial orchid and other forest floor plants
diversity (W1, W2, W4, 01, 02, O6)

e Increase the resident role in the PHBM program (W3, W4,
01, 02, 04)

Strength-Threat (ST) strategies

e company has to provide strict supervision related to the
PHBM program (S1, S5, T1)
Secure the forest to avoid illegal utilization (S1, T2)

e  Education program for residents about sustainable forest
utilization for their daily needs (S1, S2, T2)

e Company and stakeholders have to provide information to
residents about legally protected orchids to avoid illegal
collecting (S5, T3)

Weakness-Threat (WT) strategies

e termination of extension of coffee plantation area (W1, W2,
T1)

e Change the method for coffee planting to be safer for
understory, shrub, and ground plants. (W1, W2, T1, T2)

e Re-introduction program to increase terrestrial orchid
population (W1, W2, W3, T1)

e  Strict law enforcement to avoid destructive and illegal forest
utilization (W1, W2, W4, T1, T2)

Note: Codes of each matrix relating to each strategy have been
shown in parentheses

Based on the SWOT analysis, we proposed strategic
management. All the strategies that were offered have not
been implemented yet. However, these strategies can
become an alternative for forest management in this area.
We suggest expanding the area of the PHBM program to
increase the number of residents involved so that the
program would benefit them. The income of residents is
primarily low and depends on the forest for fulfilling daily
needs. Increasing the number of local people involved in
the PHBM program will lead to income for more
households. Local people may be interested in conserving
biodiversity only if certain rights to use lands and forests
are allocated (Harada 2003). Where local people are
interested in the conservation and traditional use of their
lands, resources, and so forth, on condition that their
fundamental human rights are respected, conflicts do not
arise between the people’s rights and interests and the
objectives of protected areas (IUCN 2000). Agroforestry

provides a potentially valuable conservation tool to reduce
land-use pressure and enhance rural livelihoods (Bhagwat
et al., 2008). However, we also suggest avoiding
destructive forest floor clearing that will negatively affect
the population of terrestrial orchids and other native plant
species.

The area of the PHBM program can also be used for
ecotourism and coffee plantations. The natural orchid
habitat with many epiphytic species can attract tourists to
this area. Such eco-tourism can bring lots of benefits to
rural zones. Ecotourism in this area may also help preserve
Sundanese people's local and traditional values as tourist
attractions. Rural tourism will cause the development of a
village’s social and economic aspects in the long term
(Mahmoudi et al., 2011). With ecotourism, the resident
dependency on exploitative forest resources utilization may
be controlled.

This study examines the strengths, weaknesses,
opportunities, and threats of the orchid community in a
protected forest area in Mount Sanggara, West Bandung
Regency, West Java, Indonesia. The result in some
strategies has been shown. Applying SWOT analysis
provided a good overview and made it easy to pinpoint
critical problem areas. From the final score of SWOT
analysis, the Internal Factors Evaluation score was 2.37
(<2.5), indicating that the strengths were less than
weaknesses. The score of External Factors Evaluation was
3.21, indicating the opportunities were more than threats.
Several strategies were proposed to optimize the strengths
and the opportunities to overcome the weaknesses and
avoid the threats. These results may help the forest
managers analyze the PHBM program implementation
problems for orchids and forest sustainability. The
proposed strategies can become an alternative solution for
further research on the PHBM program implementation in
the study site.
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