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Abstract. Anshor M, Basuni S, Arief H, Sunarminto T. 2023. Stakeholders and network analyses in Tambora National Park, Sumbawa Island,
Indonesia. Biodiversitas 24: 5446-5463. The complexity of managing Tambora National Park (Tambora NP), West Nusa Tenggara Province,
Indonesia poses a challenge to be overcome effectively by Tambora NP Office alone, thus the involvement of broader stakeholders is needed.
These stakeholders have their respective levels of influence and interests which affect the relationship between them and Tambora NP Office.
Therefore, this study aimed to identify the stakeholders related to the management of Tambora NP, and investigate their interests and influence
using social network analysis. A stakeholder analysis was conducted by the following steps: (i) identifying the stakeholders, (ii) mapping the
stakeholders, and (iii) assessing the relationship among stakeholders. The analysis identified 38 stakeholders related to Tambora NP
management. Tambora NP Office is the primary stakeholder with the highest level of influence and interest. The relationship established in
the management network of Tambora NP is still weak and centralized among several stakeholders in which Tambora NP Office is the most
central stakeholder. The relationship among stakeholders is dominated by five stakeholders, namely Tambora NP Office, Natural Resources
Conservation Agency of West Nusa Tenggara (BKSDA NTB), Executive Board (DP) of Geopark Tambora, Forest Management Unit (KPH)
Tambora and the Environment and Forestry Provincial Service of West Nusa Tenggara Province (Dinas LHK NTB). These five institutions
also dominate the proximity between stakeholders, so the information flow is not evenly distributed to all stakeholders. The weak relationships
among stakeholders could be overcome by enhancing the flow of information and communication which could be facilitated by Tambora NP

Office, BKSDA NTB, and DP Geopark Tambora.
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INTRODUCTION

Across the world, the majority of protected areas are
managed by governments, either at national or sub-national
levels, but in many cases, the management such protected
areas do not involve local communities who have been
living prior the establishment of the protected areas (Wells
and McShane 2004; West et al. 2006; Adams and Hutton
2007; Stacey et al. 2013). In Indonesia, almost all protected
areas are funded and managed by central government
through the Ministry of Environment and Forestry (Hartono
2008; Pattiro 2020). However, protected area management
is not only the matter of forestry and environment sectors
since there are various parties which have influences and
interests on the protected area including local communities,
tourism sector, research and education institution, etc.
Therefore, collaborative management by integrating various
stakeholders with various interests is important and essential
in protected area management (Miller and Hamilton 1999;
Saout et al. 2013; Oldekop et al. 2016; Sagie and Orenstein
2022; Nugroho and Sari 2023).

The current state of protected area management has
many limitations, mainly due to the lack of resources (e.g.,
staff and funding), implying a need of support and
involvement from a broader stakeholders, especially local
governments and communities (Wiratno et al. 2022).

Adequate resources in protected area management are
critical to achieving management objectives (Geldmann et
al. 2018; Graham et al. 2021) and to overcome problems
effectively. Management effectiveness is one of the
elements in sustainability standards in area-based
conservation management practices to result in successful
conservation outcomes (Oldekop et al. 2016; Gong et al.
2017; Hockings et al. 2019; Rodrigues and Cazalis 2020;
Chung et al. 2023).

The success of protected area management is frequently
influenced by the participation and support of local
stakeholders. Nonetheless, the level of participation and
support is determined by stakeholder perceptions of the
impacts of protected area experienced by them which could
be positive or negative (Bennett and Dearden 2014). The
participation of stakeholders also require clarity of roles and
responsibilities among them to be effective (Sobhani et al.
2022). This effective participation can lead to high
stakeholder satisfaction in protected area management.
Stakeholders’ participation can also be involved in decision-
making (lzurieta et al. 2011; Stacey et al. 2013) which
influence stakeholders’ perceptions and actions, including
activities which could threaten biodiversity in protected
areas (Chaffin et al. 2014; Coelho et al. 2020; Albert 2022;
Ihsannudin and Antriyandarti 2022). Since the stakeholder
support is vital, the relationship among stakeholders in
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protected area management needs to be improved (Bennett
and Dearden 2014; Kusumawati and Huang 2015).

Stakeholders are individuals or groups who can influence
or be influenced to achieve the objectives of the
management process (Freeman 1979). The roles and
activities of the stakeholder represent their interest level
including in protected area management (Muntasib et al.
2021). Understanding the roles and interests of stakeholders
as well as the relationships among them is important to
empower stakeholders in which such relationships can be
assessed using stakeholder analysis. The analysis is carried
out by identifying, categorizing and assessing the
relationship among stakeholders (Reed et al. 2009).
Stakeholder identification is carry out to differentiate and
categorize the profile, characteristics, roles and interests of
each stakeholder. The relationship among stakeholders is
mapped to see the flow of information, communication,
power structure and influence which can be assessed using
social network analysis. In protected area management,
stakeholder analysis can be used for decision-making by
identifying and mapping the relevant stakeholders (Chaffin
et al. 2014; Nastran 2014; Mbaru and Barnes 2017; Heslinga
et al. 2019; Lucrezi et al. 2019; Coelho et al. 2020; Rasheed
and Abdullah 2020). Stakeholder analysis is also a simple
and effective method for uncovering the strength and
weakness of social networks/relationships among
stakeholders in protected area management (Rastogi et al.
2010).

The Tambora National Park (Tambora NP) is a protected
area located in Sumbawa Island, West Nusa Tenggara
(NTB) Province, Indonesia. Before being designated as a
national park, since 1937 the area was a conservation area
consisting of a nature reserve covering an area of 23,840.81
ha, wildlife reserves covering an area of 21,674.68 ha, and a
hunting park covering an area of 26,130.25 ha. In 11 April
2015, Tambora NP was inaugurated as the 51% national park
by the President of the Republic of Indonesia, Joko Widodo
at the "2 Centuries of Tambora Greeting the World 2015"
event. In accordance with the Decree of the Minister of
Environment and Forestry Number SK. 111/Menlhk-11/2015
dated April 7, 2015, the Tambora NP area has an area of
71,645.64 Ha, which is under the authority of Tambora NP
Office. The Tambora NP area is included in the Mount
Tambora area which is unique with its history of eruptions
and extensive caldera. Mount Tambora is recognized as the
volcano with the largest eruption ever recorded in the
historic era which was happening on 10 April 1815, forming
a wide caldera with a diameter of 9 km and a depth of 1551
m. The eruption killed approximately 85,000 local residents
and wiped out four major kingdoms in Sumbawa Island. The
volcanic ash spread globally to the northern hemisphere,
including Europe and America, causing climate anomaly
and experiencing year without summer (Sutawidjaja et al.
2006; Behringer 2017).

The area of Tambora NP is a unified landscape of Mount
Tambora which has various statuses and functions including
as geopark, biosphere reserve and tourist destination.
Tambora NP has various potential natural resources, thus
attracting many stakeholders. Nonetheless, as Tambora NP
is newly established national park, it has many limitations,
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including the lack of human resources, funds and
infrastructure to support the management, promotion and
involvement of stakeholders, especially the local
government and communities. Also, it is not clear the roles,
interests and relationships among stakeholders to achieve
the management objectives of the park. Therefore, this study
aimed to identify the stakeholders related to the management
of Tambora NP, and investigate their interests and influence
using social network analysis. The research results are
expected to provide information regarding the relationships
among stakeholders which can be used to formulate
strategies for better collaborative management by
integrating various interests.

MATERIALS AND METHODS

Study area and period

The study location was Tambora NP in Bima District
and Dompu District, West Nusa Tenggara (NTB) Province
(Figure 1). The study was carried out from January 2022 to
July 2022. Tambora NP is geographically located at -
8.272448739172734, 117.98194106939735. The area of
Tambora NP has an altitude range of 50-2,851 meters above
sea level. Tambora NP has a tropical climate, with 3 climate
types, namely: climate type D (moderate), climate type E
(rather dry), and climate type F (dry). The average regional
rainfall is only 92 mm per month with a total of 14 rainy
days/month. Vegetation cover in the Tambora NP area
consists of several forms of cover, namely: primary forest
(8,904.29 ha), secondary dry land forest (5,500.97 ha), and
savanna/shrubs (5,7240.38 ha). Tambora NP has high level
of biodiversity including 277 plant species classified into
103 families consisting of 103 tree species, 18 epiphyte
species, 68 herbaceous species, 39 liana species and 49
shrub species. Several unique plant species in Tambora NP
include dau (Indigofera sp.) and buaq odag (Prunus
arborea). There are also several protected fauna species in
Tambora NP including timor deer (Cervus timorensis),
yellow-crested small cockatoo (Cacatua sulphurea), red-
footed gosong (Megapodius reinwardt), australian/brown

honeyeater ~ (Lichmera indistincta),  scaly-crowned
honeyeater ~ (Lichmera  lombokia), and  helmeted
friarbird/cikukua (Philemon buceroides) (Balai TN
Tambora 2017).

Data collection procedures

The analysis of stakeholders related to the Tambora NP
was carried out in the following steps: identifying the
stakeholders, categorizing and mapping the stakeholders,
and assessing the relationship between stakeholders (Reed et
al. 2009).

Identification of stakeholders

Stakeholder identification was carried out by collecting
stakeholder data available in the Tambora NP Office using
in-depth interviews to purposively selected informants
(Table 1). Furthermore, in-depth interviews were conducted
with other informants using non-probability sampling with
the snowball sampling method to obtain representative
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samples of stakeholders. In doing so, the initially selected
stakeholder provided recommendation of other informants
until it stopped when the stakeholders provided similar
recommendation. To obtain a list of valid and credible
stakeholders, crosscheck was performed through a
triangulation method to achieve agreement of information
resulted from the informants, field observations and
documents.

Categorization and mapping of stakeholder

The categorization and mapping of stakeholders related
to the Tambora NP were completed by interpreting the
stakeholder data into a score of 1-5 according to the criteria
that had been prepared. The level of influence was assessed
based on the criteria for the stakeholders' ability to fight for
their aspirations (P1), the contribution of facilities provided
by stakeholders related to the Tambora NP management
(P2), institutional/HR capacity assigned by stakeholders
related to the Tambora NP management (P3), the budget
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support of stakeholders used for the Tambora NP
management (P4), and the stakeholders' ability to implement
the Tambora NP management program (P5). The interest
level was assessed based on the criteria of stakeholder
involvement in the Tambora NP management (K1), the
authority of stakeholders related to the Tambora NP
management (K2), stakeholder programs related to the
Tambora NP management (K3), the benefits of Tambora NP
for stakeholders (P4), and the level of stakeholders’
dependence related to the Tambora NP management (P5).
The score measurement adopted the model developed by
Abbas (2005) into the five-tiered data measurement as
presented in Table 2. Furthermore, each stakeholder's
influence and interest scores were mapped into matrix
quadrants using the interest-influence matrix analysis to
classify key players, context setters, subjects and crowds, as
presented in Figure 2 (Eden and Ackermann 1998).

Table 1. Initial identification of stakeholders related to Tambora NP, Sumbawa Island, Indonesia

Category

Initial Stakeholders

Central government

Tambora NP Office, West Nusa Tenggara Natural Resources Conservation Agency (BKSDA NTB),

Watershed Management Agency (BPDAS), Environmental and Forestry Security and Law
Enforcement Agency (Balai GAKKUM), Climate Change Control Agency (Balai PPI)

Local government

Environment and Forestry Service of West Nusa Tenggara Province (Dinas LHK NTB), Tambora

Forest Management Unit (KPH Tambora), Provincial and District Tourism Offices, Tambora Geopark
Executive Board (DP Geopark Tambora), Surrounding Sub-districts and Villages of Mount Tambora

Civil society/local
community

Academics, researchers
Private, Non-Governmental
Organization (NGO), Media

Forest Ranger Partner Community (MMP), Fire Care Community (MPA), Nature Lovers Group (KPA)

Study and Development Agency of Mataram, University of Mataram (UNRAM)
PT Sanggar Agro, PT UTL, PT SMS, PT AWB, Gerilya, Suara NTB

118°0,000’'E  118°12,000'E

8°0,000’S
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Figure 1. Map of the study location of Tambora NP, Sumbawa Island, West Nusa Tenggara Province, Indonesia
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The category of each quadrant describes each
stakeholder's position and role according to Eden and
Ackermann's category (1998), namely: (i) key player is a
group that has high interest and influence. This group is
usually the owner and other authorized officeholders to
make decisions. (ii) subject is a group with a strong interest
but a weak influence. This group has little influence on a
decision. However, it does not have a significant impact but
is interested and willing to be actively involved. (iii) context
setters are a group that has a strong influence but weak
interest. This group has the authority to make decisions but
has no interest and willingness to be actively involved. (iv)
crowd is a group that has weak influence and little interest.
This group does not (and is not expected) to be actively
involved, even if it does not know or want to know.

The relationship among stakeholders

The relationship among stakeholders was analysed out
using the Social Network Analysis (SNA) method. SNA was
carried out by using the relationship matrix between
stakeholders. The code “1” indicates a unique relationship
between stakeholders, for example, communication,
closeness, conflict, trust, etc.; the code “0” indicates no
relationship (Wasserman and Faust 1994).

Data analysis

SNA analysis was conducted using UCINET 6.755
software and stakeholder relationships was visualized using
NetDraw 2.179 software (Borgatti et al. 2002).
Measurement of the relationship between stakeholders used
Freeman's Centrality Metrics based on the calculation of
eigenvector centralities, degree centralities, closeness
centralities, and betweenness centralities (Freeman 1979).
Degree centrality was the level of stakeholder centrality in
the network, both indegree (getting more relationships than
other stakeholders) and outdegree (providing more
relationships to other stakeholders). Closeness centrality
was the stakeholders' proximity to other stakeholders, and
betweenness centrality was the ability of stakeholders to
bridge to other stakeholders.
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RESULTS AND DISCUSSION

Stakeholders related to Tambora NP

There were 38 stakeholders related to the Tambora NP
with various influence and interest levels (Table 3). The
stakeholders were classified into five groups: (i) central
government; (ii) local government; (iii) local communities;
(iv) academics and researchers; (v) private sector, media,
and NGOs (World Bank 1999). Tambora NP Office is the
Technical Implementation Unit under the Ministry of
Environment and Forestry (MoEF), which is currently
responsible for managing Tambora NP. Consequently, all
Tambora NP management activities could not be separated
from Tambora NP Office as the primary stakeholder. In
Indonesia, the management of protected areas in is under the
authority of the central government and almost all initiatives
and management activities are carried out and financed by
the central government (Pattiro 2019; Sabar et al. 2023).

Subject

Player

Context
setters

Interest

>
Influence

Figure 2. The influence and interest matrix quadrant (Modification
from Eden and Ackermann 1998)

Table 2. Quantitative measures of stakeholders' interest and influence in the Tambora NP, Sumbawa Island, Indonesia management

Score Value Criteria Description

Stakeholder’s interest

5 21-25 Very high Very dependent on Tambora's natural resources

4 16-20 High Highly dependent on Tambora's natural resources

3 11-15 Quite high Fairly dependent on Tambora's natural resources

2 6-10 Low Slightly dependent on Tambora's natural resources

1 1-5 Very low Not dependent on Tambora's natural resources
Stakeholder’s influence

5 21-25 Very high Having a tangible influence on Tambora

4 16-20 High Having a significant influence on Tambora

3 11-15 Quite high Having enough influence on Tambora

2 6-10 Low Having a slight influence on Tambora

1 1-5 Very low Having no influence on Tambora

Note: Modified from Abbas (2005)
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Table 3. Stakeholders related to the Tambora NP, Sumbawa Island, Indonesia

Stakeholder

Influence Level Interest Level

Central Government
Tambora NP Office
NTB Natural Resources Conservation Agency (BKSDA NTB)
Ecoregional Development Control Center (P3E) of Balinusra
Watershed Management Agency (BPDAS)

Environmental and Forestry Security and Law Enforcement Agency (Balai GAKKUM) of

Jabalnusra

Climate Change Control Agency (Balai PPI) of Jabalnusra

Forest Area Consolidation Agency (BPKH) of Denpasar
Local Government

Provincial Environment and Forestry Service (DLHK NTB)

Tambora Forest Management Unit (KPH Tambora)

Development Planning Agency at Sub-National Level (Bappeda) of Bima District
Development Planning Agency at Sub-National Level (Bappeda) of Dompu District
Provincial Tourism Office (Dinas Pariwisata) of West Nusa Tenggara

Tourism Office (Dinas Pariwisata) of Bima District
Tourism Office (Dinas Pariwisata) of Dompu District
Environmental Services (DLH) of Bima District
Environmental Services (DLH) of Dompu District
Tambora Geopark Executive Board (DP Geopark Tambora)

Center for Volcanology and Geological Hazard Mitigation (PVMBG)

District Police Office (Polres) of Bima

District Police Office (Polres) of Dompu

Military District Command (Kodim) of Bima
Military District Command (Kodim) of Dompu
Regional Agency for Disaster Management (BPBD)

Surrounding sub-districts of Mount Tambora (Sanggar, Pekat, Tambora, Kempo Sub-districts)
Surrounding villages of Mount Tambora (Doropeti, Tambora, Kawinda Toi, Oi Katupa, Piong

Villages)
Civil society/local community
Forest Ranger Partner Community (MMP)
Fire Care Community (MPA)
Citra Madu Lestari Group
Nature Lovers Group (K-PATA, Algura, HUMPA)
Indonesian Mountain Guide Association (APGI) of Tambora
Indonesian Mountain Tour Guide (PWGI) Tambora
Academics, researchers

Agency of Application of Environmental and Forestry Instrument Standards (BSIP KLHK)

Mataram
University of Mataram (UNRAM)
Sumbawa Techno Park

Research Innovation and Agency (BRIDA) of West Nusa Tenggara

Private, NGO, Media

Forest Concession Rights/Industrial Plantation Forest (HPH/HTI) Companies (PT Sanggar

Agro, PT UTL, PT SMS, PT AWB)
Gerilya NGO
Media Suara NTB, Dompu bicara

Very high Very high
High Low
Quite high Low
Quite high Low
Quite high Low
High Low
Low Low
Quite high Low
Quite high High
Quite high Low
Quite high Low
Quite high Low
Quite high Quite high
Quite high Quite high
Low Low
Low Low
High High
Low Low
Low Low
Low Low
Low Low
Low Low
Low Low
Low High
Low Very high
Low High
Low High
Low Very high
Low High
Low High
Low Low
Quite high Low
Quite high Low
Low Low
Low Low
Low Low
Low Low
Low Low

Note: Source: Primary/processed data (2022)

There are several stakeholders with influence and
interest levels of high or very high as follow. Tambora NP
was established relatively recently (in 2015). Prior as
national park, Tambora NP was a mix of protected areas
(hunting parks, nature reserves, wildlife reserves) managed
by the NTB Natural Resources Conservation Agency
(BKSDA NTB). After the establishment, the Tambora NP is
managed by a new institutional unit, namely the Tambora
NP Office. Even though it has been managed by a new
institution, its management cannot be separated from the
BKSDA NTB.

Climate Change Control Agency (Balai PPI) of
Jabalnusra is a technical implementation unit under the
Ministry of Environment and Forestry. One of its functions
is overseeing and controlling forest and land fires. The
presence of this institution is important since the condition
of land cover in the Tambora NP area is almost 80% in the
form of savanna/bush/shrubs that are prone to fires (Balai
TN Tambora 2017). Thus, Balai PPI of Jabalnusra has a high
level of influence on the Tambora NP especially in terms of
overseeing and controlling forest and land fires.
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Tambora Geopark Executive Board (DP Geopark
Tambora) is the manager of the Tambora Geopark whose
task is to preserve geological heritage, biodiversity and
cultural diversity for the welfare of the community through
three pillars, namely conservation, education and
sustainable community development (Pemprov NTB 2016).
Tambora Geopark area is dominated by Mount Tambora and
mostly overlaps with the Tambora NP area. Among the ten
geological sites managed by the DP Geopark Tambora, Six
sites are located in the Tambora NP area, so the DP Geopark
Tambora has a high interest in the Mount Tambora area.

Tambora NP area is surrounded by forests under the
status of watershed protection (Hutan Lindung), production
(Hutan Produksi) and limited production forest (Hutan
Produksi Terbatas). The surrounding forest is the working
area of the Forest Management Unit Office of Tambora
(KPH Tambora), that has an interest in the management of
Tambora NP, especially in terms of securing forest areas.
Citra Madu Lestari is a community group that collects
natural honey, and the settlement is close to the Tambora NP
area.

Categorization and mapping of stakeholders to
Tambora NP

The assessment of the level of influence and interest of
stakeholders related to the Tambora NP was based on the
criteria as explained in the Methods. The level of influence
was assessed based on the stakeholder’s ability to fight for
their aspirations, the stakeholder’s contribution to facilities,
institutional/HR capacity assigned by stakeholder related to
the Tambora NP, stakeholder’s budget support used for the
Tambora NP management, and the stakeholder’s ability to
implement the Tambora NP program. The outcome of
calculating the level of stakeholder influence is presented in
Table 4. Tambora NP Office is the primary stakeholder with
the most substantial level of influence, followed by the
BKSDA NTB, DP Geopark Tambora, and the Balai PPl of
Jabalnusra.

Tambora NP Office has a high level of influence, from
the ability to fight for aspirations to running Tambora NP
management activities. This influence is because Tambora
NP Office is the primary stakeholder who has full authority
over the Tambora NP management. The BKSDA NTB has a
high level of influence regarding the ability to fight for
aspirations and carry out Tambora NP management
activities. Because the BKSDA NTB is a stakeholder that
was involved in the establishment of the Tambora NP, thus
it still has high enough access to influence and adequate
capacity to support the implementation of Tambora NP
management activities.

The DP Geopark Tambora has a high level of influence
regarding the ability to fight for aspirations. It is because the
DP Geopark Tambora is a responsible stakeholder for
managing national geoparks. In addition, the DP Geoprak
Tambora is also in charge of managing the Satonda-Moyo-
Tambora World Biosphere Reserve (SAMOTA), where the
Tambora NP area was included. The SAMOTA Biosphere
Reserve was inaugurated and declared on June 19, 2019, at
the 31% Session of the Man and the Biosphere (MAB)
Program International Coordinating Council in Paris. The
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position and authority of the DP Geopark Tambora allows
high access to fight for aspirations related to the Tambora
NP management.

The Balai PPI of Jabalnusra has a high level of influence
in terms of the contribution of facilities and budget support
provided to Tambora NP management activities. This
agency is a technical implementation unit under the Ministry
of Environment and Forestry responsible for controlling
forest and land fires. The role of the Balai PPI of Jabalnusra
is crucial since it provides intensive budget facilitation and
support in the Tambora NP area fire control activities.

The level of interest was assessed based on the
stakeholder’s involvement in the Tambora NP management,
the stakeholder’s authority related to the Tambora NP
management, stakeholder’s programs related to the Tambora
NP management, the benefits generated from Tambora NP
for stakeholders, and the level of stakeholder’s dependence
on Tambora NP. The outcome of the calculation of the
stakeholder interest level is presented in Table 5.

Tambora NP Office, the surrounding Villages of Mount

Tambora, and the Citra Madu Lestari group were the
stakeholders with the highest interest level. Tambora NP
Office has a high-interest level because it has the
responsibility for its management. So, it must be directly
involved in Tambora NP management activities. The high
level of interests of the surrounding villages of Mount
Tambora and the group of natural honey collectors Citra
Madu Lestari is related to their dependence on natural
resources in the Tambora NP area. Furthermore, the scores
of the level of influence and interest of each stakeholder
were mapped into the matrix quadrant as presented in Figure
3. Figure 3 shows that based on the level of influence and
interest of 38 stakeholders related to the Tambora NP
management, they are mapped into four categories, namely:
(i) key players are stakeholders who have high levels of
influence and interest. Stakeholders in this category include:
the Tambora NP Office, KPH Tambora, DP Geopark
Tambora, Tourism Office (Dispar) of Bima District, and
Tourism Office (Dispar) of Dompu District.
(ii) subjects are stakeholders with a high level of interest but
a weak level of influence. Stakeholders in this category
include: surrounding villages of Mount Tambora, Citra
Madu Lestari group, Fire Care Community (MPA), Forest
Ranger Partner Community (MMP), Nature Lovers Group
(KPA), Indonesian Mountain Guide Association (APGI) of
Tambora, and surrounding sub-districts of Mount Tambora.
(iii) context setters are stakeholders with a high level of
influence but a low level of interest. Stakeholders in this
category include: the BKSDA NTB, Balai PPI of Jabalnusra,
Provincial Environment and Forestry Service (Dinas LHK)
of NTB, Provincial Tourism Office (Dispar Propinsi) of
NTB, Development Planning Agency at Sub-National Level
(Bappeda) of Bima District, Development Planning Agency
at Sub-National Level (Bappeda) of Dompu District,
Ecoregional Development Control Center (P3E) of
Balinusra, Center for Implementation of Standards for
Environmental and Forestry Instruments (BSIP), University
of Mataram (UNRAM), and Watershed Management
Agency (BPDAS).
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(iv) crowds were stakeholders who have a weak level of
influence and interest. Stakeholders in this category include:
Environmental and Forestry Security and Law Enforcement
Agency (Balai GAKKUM) of Jabalnusra, Forest Area
Consolidation Center (BPKH) of Denpasar, Regional
Agency for Disaster Management (BPBD), Center for
Volcanology and Geological Hazard Mitigation (PVMBG),
Indonesian Mountain Tour Guide (PWGI) Tambora, Gerilya
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NGO, Media, District Police Station (Polres) of Bima,
District Police Station (Polres) of Dompu, Military District
Command (Kodim) of Bima, Military District Command
(Kodim) of Dompu, Companies, Environmental Services
(Dinas LH) of Bima District, Environmental Services (Dinas
LH) of Dompu District, Research Innovation and Agency
(BRIDA) of NTB, and Sumbawa Techno Park.

Table 4. The level of influence of stakeholder related to the Tambora NP, Sumbawa Island, Indonesia

Stakeholder

P1 P2 P3 P4 P5 Total
Tambora NP Office 4 5 4 5 5 23
NTB Natural Resources Conservation Agency (BKSDA NTB) 4 3 3 2 4 16
Ecoregional Development Control Center (P3E) of Balinusra 3 3 2 2 2 12
Watershed Management Agency (BPDAS) 2 3 2 2 2 11
Environmental and Forestry Security and Law Enforcement Agency (Balai 2 2 3 2 2 11
GAKKUM) of Jabalnusra
Climate Change Control Agency (Balai PPI) of Jabalnusra 3 4 3 4 2 16
Forest Area Consolidation Center (BPKH) of Denpasar 2 1 1 1 2 7
Provincial Environment and Forestry Service (DLHK NTB) 4 3 3 2 2 14
Tambora Forest Management Unit (KPH Tambora) 3 3 4 2 3 15
Development Planning Agency at Sub-National Level (Bappeda) of Bima District 2 3 2 3 3 13
Development Planning Agency at Sub-National Level (Bappeda) of Dompu District 2 3 2 3 3 13
Provincial Tourism Office (Dinas Pariwisata) of West Nusa Tenggara 2 3 2 3 2 12
Tourism Office (Dinas Pariwisata) of Bima District 2 3 3 3 2 13
Tourism Office (Dinas Pariwisata) of Dompu District 2 3 3 2 2 12
Environmental Services (DLH) of Bima District 1 2 1 1 1 6
Environmental Services (DLH) of Dompu District 1 2 1 1 1 6
Tambora Geopark Executive Board (DP Geopark Tambora) 4 3 3 3 3 16
Center for Volcanology and Geological Hazard Mitigation (PVMBG) 2 3 2 1 2 10
District Police Station (Polres) of Bima 1 2 3 1 2 9
District Police Station (Polres) of Dompu 1 1 2 1 2 7
Military District Command (Kodim) of Bima 1 1 2 1 2 7
Military District Command (Kodim) of Dompu 1 2 2 1 2 8
Regional Agency for Disaster Management (BPBD) 2 3 2 1 2 10
Surrounding sub-districts of Mount Tambora (Sanggar, Pekat, Tambora, Kempo 2 2 3 1 2 10
Sub-Districts)
Surrounding villages of Mount Tambora (Doropeti, Tambora, Kawinda Toi, Oi 2 2 2 1 2 9
Katupa, Piong Villages)
Forest Ranger Partner Community (MMP) 2 2 2 1 3 10
Fire Care Community (MPA) 2 2 2 1 3 10
Citra Madu Lestari Group 1 2 3 1 3 10
Nature Lovers Groups (K-PATA, Algura, HUMPA) 1 2 3 1 3 10
Indonesian Mountain Guide Association (APGI) of Tambora 1 1 2 1 3 8
Indonesian Mountain Tour Guide (PWGI) Tambora 1 1 2 1 2 7
Agency of Application of Environmental and Forestry Instrument Standards (BSIP 1 2 3 2 3 11
KLHK) Mataram
University of Mataram (UNRAM) 2 2 3 2 3 12
Sumbawa Techno Park 1 1 1 1 2 6
Research Innovation and Agency (BRIDA) of West Nusa Tenggara 1 1 1 1 2 6
HPH/HTI Companies (PT Sanggar Agro, PT UTL, PT SMS, PT AWB) 1 2 1 2 1 7
Gerilya NGO 1 1 3 1 3 9
Media Suara NTB, Dompu bicara 2 2 2 1 2 9

Note: P1 = Stakeholder’s ability to fight for their aspirations regarding the Tambora NP management; P2: Stakeholder’s contribution to
facilities related to the Tambora NP management; P3 = Institutional/HR capacity assigned by stakeholders related to the Tambora NP
management; P4 = Stakeholder’s budget support used for the Tambora NP management; P5 = Stakeholder's ability to carry out the

Tambora NP management programs. (Source: Primary data 2022)
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Table 5. The level of stakeholder’s interest related to the Tambora NP, Sumbawa Island, Indonesia management
Stakeholder Score
K1 K2 K3 K4 K5 Total
Tambora NP Office 5 5 4 4 4 22
NTB Natural Resources Conservation Agency (BKSDA NTB) 2 2 2 2 2 10
Ecoregional Development Control Center (P3E) of Balinusra 3 2 3 1 1 10
Watershed Management Agency (BPDAS) 2 1 2 2 1 8
Environmental and Forestry Security and Law Enforcement Agency (Balai 3 2 3 1 1 10
GAKKUM) of Jabalnusra
Climate Change Control Agency (Balai PPI) of Jabalnusra 3 2 3 1 1 10
Forest Area Consolidation Center (BPKH) of Denpasar 2 2 2 1 1 8
Provincial Environment and Forestry Service (DLHK NTB) 2 2 2 2 2 10
Tambora Forest Management Unit (KPH Tambora) 4 3 4 4 4 19
Development Planning Agency at Sub-National Level (Bappeda) of Bima District 2 2 2 2 2 10
Development Planning Agency at Sub-National Level (Bappeda) of Dompu District 2 2 2 2 2 10
Provincial Tourism Office (Dinas Pariwisata) of West Nusa Tenggara 2 3 2 2 1 10
Tourism Office (Dinas Pariwisata) of Bima District 3 2 4 4 2 15
Tourism Office (Dinas Pariwisata) of Dompu District 2 3 4 4 2 15
Environmental Services (DLH) of Bima District 1 1 2 2 2 8
Environmental Services (DLH) of Dompu District 2 1 2 2 2 9
Tambora Geopark Executive Board (DP Geopark Tambora) 3 3 4 4 2 16
Center for Volcanology and Geological Hazard Mitigation (PVMBG) 2 1 2 3 2 10
District Police Station (Polres) of Bima 2 1 2 2 1 8
District Police Station (Polres) of Dompu 1 1 1 2 1 6
Military District Command (Kodim) of Bima 2 1 1 1 1 6
Military District Command (Kodim) of Dompu 2 1 1 1 1 6
Regional Agency for Disaster Management (BPBD) 2 1 1 2 1 7
Surrounding sub-districts of Mount Tambora (Sanggar, Pekat, Tambora, Kempo 3 2 4 4 4 17
Sub-Districts)
Surrounding villages of Mount Tambora (Doropeti, Tambora, Kawinda Toi, Oi 5 2 4 5 5 21
Katupa, Piong Villages)
Forest Ranger Partner Community (MMP) 5 2 4 4 4 19
Fire Care Community (MPA) 5 2 4 4 4 19
Citra Madu Lestari Group 5 2 4 5 5 21
Nature Lovers Groups (K-PATA, Algura, HUMPA) 5 2 4 4 4 19
Indonesian Mountain Guide Association (APGI) of Tambora 4 2 4 4 4 18
Indonesian Mountain Tour Guide (PWGI) Tambora 1 1 2 3 2 9
Agency of Application of Environmental and Forestry Instrument Standards 2 1 3 2 1 9
(BSIP KLHK) Mataram
University of Mataram (UNRAM) 3 1 2 2 1 9
Sumbawa Techno Park 1 1 1 3 1 7
Research Innovation and Agency (BRIDA) of West Nusa Tenggara 1 1 1 2 1 6
HPH/HTI Companies (PT Sanggar Agro, PT UTL, PT SMS, PT AWB) 1 1 2 3 3 10
Gerilya NGO 3 1 3 2 1 10
Media Suara NTB, Dompu bicara 3 1 3 2 1 10

Note: K1 = Stakeholder’s involvement in the Tambora NP management; K2 = Stakeholder’s authority related to the Tambora NP
management; K3 = Stakeholder’s programs related to the Tambora NP management ; K4 = Benefits of Tambora NP for stakeholders; K5
= The level of stakeholder's dependence related to the Tambora NP management. (Source: Primary data 2022)
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Figure 3. Quadrant of stakeholder’s influence and interest related to the Tambora

NP, Sumbawa Island, Indonesia management
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Mapping the stakeholder categories can be an input in
developing management strategies by paying attention to the
role and position of each stakeholder. The quadrant I group
is commonly the owners and other officeholders authorized
to make decisions (Eden and Ackermann 1998). In this case,
the Tambora NP Office is the officeholder who has the
authority and responsibility for the Tambora NP
management. Another stakeholder who also has the
officeholder’s role in the Mount Tambora area is the DP
Geopark Tambora which has the authority and responsibility
for managing the Tambora Geopark and the SAMOTA
Biosphere Reserve, which included the Tambora NP area.
From the local government side, the district tourism offices
directly have the authority and responsibility related to
tourism management in their administrative area, and
Tambora NP is included in the administrative area of the
Bima and Dompu Districts. In this regard, making Mount
Tambora the leading destination for mountain tourism (Balai
TN Tambora 2017) is the vision for the Tambora NP
management, which is listed in the Tambora NP Long Term
Management Plan document. While it will, in authority,
influence the decision-making process, it is in line with the
interest of the Bima and Dompu District Tourism Offices to
develop tourism in their administrative areas.

Then, the quadrant Il group commonly has little
influence on a decision. However, it has interest and
willingness to be actively involved (Eden and Ackermann
1998). In this case, stakeholders such as the surrounding
villages of Mount Tambora, the Citra Madu Lestari group,
Fire Care Community (MPA), Forest Ranger Partner
Community (MMP), Nature Lovers Group (KPA),
Indonesian Mountain Guide Association (APGI) of
Tambora, and surrounding Sub-districts of Mount Tambora
are actively involved in managing Tambora NP because of
their interest in the potential of natural resources in the
Tambora NP area. However, they do not have a tangible
influence on a decision.

The quadrant 111 group commonly has the authority to
make decisions but do not have the interest and willingness
to be actively involved (Eden and Ackermann 1998). In this
case, stakeholders such as BKSDA NTB, Balai PPl of
Jabalnusra, Provincial Environment and Forestry Service
(Dinas LHK) of NTB, Provincial Tourism Office (Dispar
Propinsi) of NTB, Development Planning Agency at Sub-
National Level (Bappeda) of Bima District, Development
Planning Agency at Sub-National Level (Bappeda) of
Dompu District, Ecoregional Development Control Center
(P3E) of Balinusra, Center for Implementation of Standards
for Environmental and Forestry Instruments (BSIP),
University of Mataram (UNRAM), and Watershed
Management Agency (BPDAS) tend to be passive and wait
for the primary stakeholders in the Tambora NP
management. It is because although these stakeholders have
influence in the decision-making in the Tambora NP
management they are not specifically responsible on the
management of Tambora NP.

The quadrant IV group is commonly not (and is not
expected) to be actively involved, even do not know, and do
not want to know (Eden and Ackermann 1998). In this case,
such stakeholders wait for the primary stakeholders in the
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Tambora NP management because they have a broader
interests and not only specific to Tambora NP. These
stakeholders include Environmental and Forestry Security
and Law Enforcement Agency (Balai GAKKUM) of
Jabalnusra, Forest Area Consolidation Center (BPKH) of
Denpasar, Regional Agency for Disaster Management
(BPBD), Center for Volcanology and Geological Hazard
Mitigation (PVMBG), Indonesian Mountain Tour Guide
(PWGI) Tambora, Gerilya NGO, Media, District Police
Station (Polres) of Bima, District Police Station (Polres) of
Dompu, Military District Command (Kodim) of Bima,
Military District Command (Kodim) of Dompu, Companies,
Environmental Services (Dinas LH) of Bima District,
Environmental Services (Dinas LH) of Dompu District,
NTB Research Innovation and Agency (BRIDA NTB), and
Sumbawa Techno Park. They tend to be passive and do not
have a tangible influence on a decision.

Relationship between stakeholders

The relationship between stakeholders and the Tambora
NP management was assessed based on the communication,
closeness, conflict, and trust among stakeholders
(Wasserman and Faust 1994). The relationship between
stakeholders in the social network was represented in the
form of relationship matrix between stakeholders as
depicted in Table 6.

Social relations were analyzed using the SNA approach
based on the relationship matrix between stakeholders. SNA
calculations were carried out using UCINET 6.755 software
and for visualization of relationships using NetDraw 2.179
software (Borgatti et al. 2002). The outcome of visualization
of the relationship between stakeholders is presented in
Figure 4. The nodes in Figure 4 showed stakeholders related
to Tambora NP with the size of the nodes resembling the
strength of the stakeholders while the lines between nodes
showed the stakeholders’ relationships, outgoing
relationships (out arrows), and incoming relationships (in
arrows).

The levels of stakeholder’s centrality and strength in the
network were determined by measuring the levels of density,
eigenvector centralities, degree centralities, closeness
centralities and betweenness centralities. The density level
was used to obtain an overview of the number of
relationships given and received by each stakeholder to form
the strength of the relationship density in the network. Ilham
et al. (2016) stated that a complete network has a density
level of 1 or 100%. The average density of the relationship
(matrix average) calculations using UCINET 6.755 software
is 0.153 or 15.3%. It showed that the relationship established
in the entire network is not very high and tends to be
concentrated in a few stakeholders or not evenly distributed
to all stakeholders involved in the network.

The measurement of the relationship between
stakeholders using Freeman’s Centrality Metrics was based
on the calculation of eigenvector centralities, degree
centralities, closeness centralities, and betweenness
centralities (Freeman 1979). The outcome of calculating the
relationship between stakeholders using UCINET 6.755
software is presented in Table 7.
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Eigenvector centralities show the weight of stakeholder
centrality in a network. Based on Table 7, the eigenvector
column showed that the Tambora NP Office is the
stakeholder with the strongest eigenvector centralities value,
namely 0.433. It shows that the Tambora NP Office is the
central stakeholder in the network. It is reasonable because
the Tambora NP Office is the primary stakeholder in the
Tambora NP, so it has access to all stakeholders involved in
the Tambora NP management. Other stakeholders with
strong eigenvector centralities are the BKSDA NTB and
KPH Tambora. The visualization of the power of
stakeholder centrality is presented in Figure 5.

Degree centralities are the degree of stakeholder roles in
the network. Stakeholders with a high degree of centrality
indicate that these stakeholders have many relationships
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with other stakeholders, both providing outgoing
relationships  (outdegree) and receiving incoming

relationships (indegree). Based on Table 7, the outdegree
column shows that four stakeholders have the most outgoing
relationships, namely Tambora NP Office (34 relationships),
BKSDA NTB (23), DP Geopark Tambora (14), and KPH
Tambora (14). The visualization of the stakeholder’s
outdegree strength is presented in Figure 6. Based on Table
7, the indegree column showed that five stakeholders have
the most incoming relationships (indegree), namely
Tambora NP Office (34 relationships), BKSDA NTB (22),
DP Geopark Tambora (14), KPH Tambora (13), and
Provincial Environment and Forestry Office (Dinas LHK
Propinsi) (12). The visualization of the stakeholder’s
indegree strength is presented in Figure 7.

Table 6. Matrix of relationships between stakeholders related to the Tambora NP, Sumbawa Island, Indonesia
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Table 7. The calculation of relationship between stakeholders using UCINET 6.755 software

Eigenv  Outde Indeg inClose outClos Betwee

Stakeholder ector gree ree ness eness nness
Tambora NP Office 0.433 34 34 93 93 796.615
NTB Natural Resources Conservation Agency (BKSDA NTB) 0.358 23 22 71 73 190.483
Ecoregional Development Control Center (P3E) of Balinusra 0.076 2 2 49 49 0.000
Watershed Management Agency (BPDAS) 0.177 7 4 51 53 0.617
Environmental and Forestry Security and Law Enforcement 0.129 4 4 51 51 0.083
Agency (Balai GAKKUM) of Jabalnusra
Climate Change Control Agency (Balai PPI) of Jabalnusra 0.129 4 4 51 51 0.083
Forest Area Consolidation Center (BPKH) of Denpasar 0.129 4 4 51 51 0.083
Provincial Environment and Forestry Service (DLHK NTB) 0.249 11 12 60 59 26.097
Tambora Forest Management Unit (KPH Tambora) 0.312 14 13 61 62 44,550
Development Planning Agency at Sub-National Level (Bappeda) of 0.171 7 7 55 55 16.560
Bima District
Development Planning Agency at Sub-National Level (Bappeda) of 0.156 6 7 55 54 14.127
Dompu District
Provincial Tourism Office (Dinas Pariwisata) of West Nusa 0.191 7 7 55 55 1.283
Tenggara
Tourism Office (Dinas Pariwisata) of Bima District 0.202 10 6 54 58 17.560
Tourism Office (Dinas Pariwisata) of Dompu District 0.201 10 6 54 58 17.560
Environmental Services (DLH) of Bima District 0.162 4 6 53 51 0.950
Environmental Services (DLH) of Dompu District 0.177 4 7 54 51 1.350
Tambora Geopark Executive Board (DP Geopark Tambora) 0.250 14 14 62 62 186.079
Center for Volcanology and Geological Hazard Mitigation (PVMBG)  0.046 2 2 49 49 0.000
District Police Station (Polres) of Bima 0.105 3 2 49 50 0.000
District Police Station (Polres) of Dompu 0.076 2 2 49 49 0.000
Military District Command (Kodim) of Bima 0.076 2 2 49 49 0.000
Military District Command (Kodim) of Dompu 0.076 2 2 49 49 0.000
Regional Agency for Disaster Management (BPBD) 0.046 2 2 49 49 0.000
Surrounding sub-districts of Mount Tambora (Sanggar, Pekat, 0.157 5 6 53 51 4.417
Tambora, Kempo Sub-Districts)
Surrounding villages of Mount Tambora (Doropeti, Tambora, 0.146 4 8 54 51 7.000
Kawinda Toi, Oi Katupa, Piong Villages)
Forest Ranger Partner Community (MMP) 0.061 3 3 50 50 0.000
Fire Care Community (MPA) 0.061 3 3 50 50 0.000
Citra Madu Lestari Group 0.041 1 1 49 49 0.000
Nature Lovers Group (KPA) 0.102 3 4 51 50 0.500
Indonesian Mountain Guide Association (APGI) of Tambora 0.090 2 4 51 49 0.000
Indonesian Mountain Tour Guide (PWGI) Tambora 0.062 1 3 39 39 0.000
Agency of Application of Environmental and Forestry Instrument 0.076 2 2 49 49 0.000
Standards (BSIP KLHK) Mataram
University of Mataram (UNRAM) 0.099 3 3 52 52 0.000
Sumbawa Techno Park 0.024 1 1 39 39 0.000
Research Innovation and Agency (BRIDA) of West Nusa Tenggara 0.055 3 1 39 41 0.000
HPH/HTI Companies (PT Sanggar Agro, PT UTL, PT SMS, PT 0.071 2 1 49 49 0.000
AWB)
Gerilya NGO 0.041 1 1 49 49 0.000
Media 0.099 3 3 52 52 0.000

Note: (Source Primary data processed 2022)
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Figure 4. Visualization of the relationship between stakeholders related to the Tambora NP, Sumbawa Island, Indonesia
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Closeness centralities are an affordable distance between
stakeholders. With this proximity and where information
and knowledge received by these stakeholders would
influence how these stakeholders would be involved, it
could be a measure of how far information could be spread
from one stakeholder to another, whether it was the ease of
receiving information (incloseness) or the ease of
disseminating information (outcloseness) (Freeman 1979;
Borgatti et al. 2002). Based on Table 7, the incloseness
column showed that five stakeholders have the closest
relationship in terms of ease of receiving information,
namely Tambora NP Office (93 relationships), BKSDA
NTB (71), DP Geopark Tambora (62), KPH Tambora (61),
and Dinas Propinsi LHK (60). Visualization of the proximity
of stakeholders in receiving information is presented in
Figure 8. Based on Table 7, the outcloseness column shows
that there are five stakeholders with the closest relationships
in providing information, namely Tambora NP Office (93
relationships), BKSDA NTB (73), DP Geopark Tambora
(62), and KPH Tambora (62), and Dinas Propinsi LHK (59).
Visualization of the proximity of stakeholders in providing
the information is presented in Figure 9.

Betweenness centralities are the ability of stakeholders
to bridge other stakeholders. Stakeholders with betweenness
centralities show the ability to control and facilitate
communication of information flows among other
stakeholders (Freeman 1979; Borgatti et al. 2002). Table 7
shows that the Tambora NP Office is the stakeholder with

LH Dompu,
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®«Symbawa Techno Park

PWGI Tambora
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the strongest betweenness centralities value, namely
796,615. It indicates that the Tambora NP Office is the most
capable stakeholder for bridging other stakeholders. Other
stakeholders with strong betweenness centralities include
the BKSDA NTB and the DP Geopark Tambora. The
visualization of stakeholders’ ability to bridge with other
stakeholders is presented in Figure 10.

Discussion

There are 38 stakeholders related to Tambora NP. These
stakeholders were mapped based on their level of influence
and interest; thus, each role and position could be identified.
Identification and mapping of the stakeholders involved is
crucial because it has the potential to affect the effectiveness
of the protected area management (Nastran 2014; Mbaru and
Barnes 2017; Giglio et al. 2019; Heslinga et al. 2019;
Rasheed and Abdullah 2020). Management effectiveness is
one of important elements in area-based conservation
management practices to achieve optimal conservation
outcomes (Hockings et al. 2019). The conservation
outcomes can be measured from the protection of
biodiversity contained in the conservation area and the
socioeconomic impacts on the local community’s lives
around it (Wells and McShane 2004; Hockings et al. 2019).
Furthermore, the impacts on local communities as resource
users should be a major component in assessing the
effectiveness of protected areas (Webb et al. 2004).
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Tambora NP Office is the main stakeholder responsible
for managing the Tambora NP; hence, it has the highest
influence and interest. It is reasonable because the Tambora
NP Office is a central government agency that manages the
Tambora NP, where almost all initiatives and activities are
carried out and funded by central government (Pattiro 2020).
Since it is newly established, the Tambora NP Office has
many limitations, especially human resources, funds and
infrastructure, requiring support and involvement of
stakeholders, especially the local government and the
community. The number of human resources of Tambora
NP Office in 2020 consisted of 33 people which 16 people
worked in six resorts or fields. Appleton et al. (2022) stated
that the ratio of the number of rangers should be one person
per 1,300 hectares. This means that 55 rangers are minimally
required to cover an area of 71,645.64 ha in Tambora NP.
Therefore, it can be implied that the number of Tambora NP
management personnel is still insufficient for the effective
management since adequate human resources is an essential
element in achieving management goals (Geldmann et al.
2018; Graham et al. 2021; Powlen et al. 2021). When
established in 2016, funding for the management of
Tambora NP was still lacking, namely USD 0.73/ha. Then,
it increased to USD 14.18/ha in 2017 and became USD
21.24/ha in 2018. It fell again in 2019 to USD 9.27/ha
(KSDAE 2020). Jefferson (2014) estimated that protected
areas in Indonesia require an average conservation funding
of USD 18.6/ha per year in 2010-2020. According this
number, the protected areas in Indonesia is insufficiently
funded; thus, it must be increased by approximately four
times from the 2019 budget. New policies involving other
stakeholders, such as public-private partnerships and more
innovative funding mechanisms, could be implemented to
close the funding gap (Bitariho et al. 2022). In addition,
funding fluctuations occur due to budget policies; hence,
there is no certainty of adequate funding. Despite inadequate
funding, protected areas play a major role in biodiversity
protection (Leverington 2010). However, increased funding
would directly improve the national parks’ capacity in
protecting biodiversity (Bruner et al. 2001; Geldmann et al.
2015; Feng et al. 2021; Graham et al. 2021). These
limitations have caused the Tambora NP Office to
collaborate with other stakeholders (Berardo et al. 2014).

The 38 stakeholders related to Tambora NP form a social
network with one another. However, the relationships in the
entire network are weak, and the network is still
concentrated in a few stakeholders, namely the Tambora NP
Office, the BKSD NTB, the DP Geopark Tambora, and the
KPH Tambora. Meanwhile, the four stakeholders and the
Dinas Propinsi LHK dominate the incoming relationships.
These stakeholders also dominate the closeness between
stakeholders, both in receiving and providing information;
thus, the information flow is not spread evenly (Prayudi
2020). The relationship between stakeholders is unclear or
disconnected, and the involvement of stakeholders is
unbalanced or unequal; hence, the achievement of objectives
and management of the protected areas is also unclear
(Carcamo et al. 2014; Havard et al. 2015; Mbaru and Barnes
2017; Katikiro et al. 2021).
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Improving the relationship and communication between
Tambora NP Office and stakeholders is important to gain
local community support in decision-making (Bennett and
Dearden 2014). Making management decisions would be
more effective through participatory approach that could
influence community actions, including activities that could
threaten biodiversity in the protected areas (Nita et al. 2017;
Albert 2022). The network gaps among stakeholders and
uneven levels of knowledge and information could be
overcome if stakeholders could bridge other stakeholders to
facilitate the flow of information and communication
(Rastogi et al. 2010; Prayudi 2020). The analysis shows that
the Tambora NP Office is the most potential to bridge other
stakeholders along with the BKSDA NTB and the DP
Geopark Tambora. Mapping stakeholder strengths and
relationships among stakeholders with a measurable social
network analysis are important for the government to
understand the stakeholders with their roles and positions
(Petursson and Kristofersson 2021). More large-scale
natural resource conservation initiatives adopt this
networked governance framework; thus, it has the potential
to enhance management effectiveness by encouraging
collaborative management (Bixler et al. 2016). When the

management process with a top-down traditional
government approach encountering difficulties in
effectively managing and preserving ecosystems,

governance arrangements are needed that encourage multi-
stakeholder collaboration (Bodin et al. 2016). In the future,
appropriate management strategies need to be developed
based on input from identifying and mapping stakeholders
and their relationship. It is a new thing to apply in managing
the protected areas in Indonesia; hence, the effectiveness of
management to achieve management goals and governance
becomes clearer.

In conclusion, 38 stakeholders related to the Tambora NP
are identified in this study. Among them, the Tambora NP
Office is the primary stakeholder responsible for managing
Tambora NP. Relationship formed in the whole network is
not very strong. Network is still concentrated among several
stakeholders and not evenly distributed to all stakeholders
related to Tambora NP. Therefore, we recommend that the
research results in the form of information about
stakeholders and relationships between stakeholders can be
used to formulate better collaborative management
strategies by integrating various interests.
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