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Abstract

Production forest is a  forestry area used to produce forest products through Business Permit for 
Timber Forest Products Utilization (locally known as IUPHHK). Today, the main problems in the 
production forest industry management system are that the developed silvicultural system is still 
high in cost, and the mechanism of forest supervision and maintenance does not involve the forest 
communities. Therefore, it is necessary to make an effective and efficient design of a  low-cost 
silvicultural model for production forests to be implemented in Aceh Province. This research aims to 
generate a low- cost silvicultural model for production forest in Aceh Province with a system approach 
using soft systems methodology (SSM). This research resulted in a low-cost silvicultural conceptual 
model for production forest and intervention strategies to be implemented by stakeholders to achieve 
the goals. Generally, the implementable intervention form is to develop synergy and partnership 
between the forest community and the IUPHHK-holder company in production forest management 
to run some production activities such as plantation process, security, and supervision. Moreover, 
participatory enhancement is necessary from the main actors: the government, the IUPHHK holder 
company, and the community by carrying out their duties and responsibilities according to their 
respective proportions.
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INTRODUCTION
Indonesia is one of the countries with the largest 

tropical forest in the world (Barber et  al., 2002), 
this certainly will have a  lot of positive impact on 
Indonesia because the presence of tropical forest 
has an important role in the provision of timber 
resources, the survival of germplasm, source 
of natural medicine ingredients, also its role as 
a  provider of environmental services, such as 
regulation of water availability, prevention of 
erosion, control of climate patterns, and role as 
a  carbon sink (Fearnside and Guimaraes, 1996; 

Chazdon and Coe, 1999; Sujarwo and Darma, 2011; 
Suwardi et  al., 2013). However, on the other side, 
deforestation keeps happening throughout the year, 
it is seen that in 1997, the level of deforestation in 
Indonesia was around 800,000–900,000 ha per year, 
and in 2001, it increased to 1.8 million ha per year, 
and then in 2003/2004, the rate of deforestation had 
reached 3.8 million ha per year (Nugraha, 2004; 
Darmanto, 2014). The same thing is also presented 
by The World Bank data, wherein 2006, the forest 
area in Indonesia had shrunk by 10% (The World 
Bank, 2009).
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The management of forests becomes a  current 
central-global issue, especially when there is 
awareness regarding global warming and the 
increase in the amount of carbon monoxide in 
the air. Besides maintaining the earth's climate, 
the forest can also be utilized for its economic 
potential if it is properly managed. Legal utilization 
of forest in Indonesia needs Business Permit for 
Timber Forest Products Utilization (IUPHHK); this 
policy is written in the Regulation of Minister of 
Forestry of the Republic of Indonesia Number 
P.50/Menhut-II/2010 and had been changed into 
number P.26/Menhut-II/2012 regarding Procedures 
for Granting and Expansion of Working Area 
of Business Permit for Timber Forest Products 
Utilization (IUPHHK) and Natural Forest. The target 
for the development of plantation forest until 2030 
is 15.9 million hectares for Industrial Plantation 
Forest (locally known as HTI) and 2.6 million 
hectares for Community Plantation Forest (locally 
known as HTR) (KLHK, 2020).

Forest management is very important to do  to 
maintain the continuity of the forest ecosystem. 
Sustainable forest management is forest management 
that follows the principles of sustainable development 
with social, economic, and environmental goals (HB, 
2014). Sustainable forest management is a  forest 
management process that implements the principle 
of balance between forest economic and ecological 
functions. This principle of balance is performed 
to achieve continuity of production characterized 
by continuous forest production without causing 
depreciation and decreased productivity and 
other impacts that harm the physical and social 
environment. Also, without causing other impacts 
that will harm the forest environment in the future 
(ITTO, 1992; Panyugallo, 2010).

Aceh Province has a forestry area up to 3,557,928 ha, 
which from that number, the area of fixed production 
forest is by 554,339 ha or 15.6% from the total area, 
whereas the area of limited production forest is by 
141,771 ha or 3.9% from the total forest area, and the 
convertible production forest is by 15.409 ha. Bireuen 
Regency is one of Aceh Province's regencies, which 
has an area of production forest by 31,151.98 ha. 
These forest areas are scattered on the south side 
of the Bireuen Regency, which are in Samalanga, 
Simpang Mamplam, Pandrah, Jeunieb, Peulimbang, 
Peudada, Juli, Peusangan Selatan, Peusangan Siblah 
Krueng, and Makmur Districts. Besides, there are 
also production forest areas by 32,180.45 ha and 
limited production forest 3,999.11 that are scattered 
in the south side of Bireuen Regency, which are in 
Peulimbang and Peudada Districts (BPS Bireuen, 
2016). From those total areas, it is estimated that 
4% of them have been deforested, unproductive, 
and have not been granted management rights 
(Widiyanto et al., 2012).

Thus far, the main problems in the management 
system of production forests are that the developed 

silvicultural system is still high in cost. The 
mechanism of forest supervision and maintenance 
does not involve the forest communities themselves. 
Moreover, Darusman and Bahruni (2004) stated 
that the sustainable forest's production cost is 
higher than unsustainable forest. The increased 
production cost of the sustainable forest is ranged 
between $18–30 USD/m3. Another problem is 
that the participation of local communities in the 
management system of production forest is still 
low, whereas community participation is one of 
the factors that greatly influence the success of 
sustainable forest management (Novayanti et  al., 
2017). Forest management that does not involve 
the community can potentially lead to a conflict of 
forest management. This conflict has commonly 
happened between the local community with the 
forest management (either from government or 
private institutions) or among the community 
itself. The conflict can directly affect the 
corporate financial stability and the continuity of 
environmental sustainability, either physical or 
non-physical (Margiawaty, 2004).

According to those problems, in order to 
manifest integrated and sustainable management 
of production forest in Aceh Province-Indonesia, 
it needs an effective and efficient development 
formulation of a  low-cost silvicultural model 
for production forest. This model is expected to 
generate a  silvicultural system for production 
forest that has low production cost by developing 
technical and institutional aspects by involving 
local communities around the production forest. 
To design that model, a  soft system methodology 
(SSM) approach is used. Soft systems methodology 
is a holistic approach to seeing real and conceptual 
aspects in the community. This method has been 
used as one of the strategies in solving various 
managerial problems that grow from the human 
activity system (Bergvall-Kareborn, 2002; Martin, 
2008; Fadhil et al., 2017). Soft system methodology 
has been widely used to solve several problems 
that grow in the community in many fields of the 
problem (Fadhil et al., 2018).

The purpose of this study is to formulate the 
development of a  low-cost silvicultural model 
for production forests with a  systems approach 
using soft systems methodology (SSM). The result 
of this study is expected to be able to contribute 
in generating formulation of the development of 
a low-cost silvicultural model for production forest 
by taking the case of modeling in Aceh Province 
in the form of intervention strategy which is able 
to be applied in order to manifest integrated and 
sustainable management of production forest. This 
study is also expected to increase positive impacts 
towards forest ecology, increase company profits, 
and increase the community's welfare around 
production forest.



 Formulation for Development of Low-Cost Silvicultural Model for Production Forest in Aceh Province, Indonesia 521

MATERIALS AND METHODS
The data used in this research are primary 

and secondary data. Primary data were obtained 
through direct observation of the area of Peusangan 
production forest, Bireuen Regency, Aceh Province, 
Indonesia (Fig.  1). Besides, to gain accurate 
information, data collection was carried out through 
interviews, questionnaires, and discussions with the 
experts. The experts involved in the research are 
a group of farmers using products of Alue Simantoek 
forest, Forest Management Unit Section (Bagian 
Kesatuan Pengelolaan Hutan/BKPH) of Meureudu, 
Forest Management Unit (locally known as Kesatuan 
Pengelolaan Hutan/KPH) Zone  II of Aceh Province, 
Forest Management Resort (locally known as Resort 
Pengelolaan Hutan/RPH) of Ulee Gle, Production 
Forest Management Office (locally known as Balai 
Pengelolaan Hutan Produksi/BPHP) Zone I of Banda 
Aceh, Lecturer of Universitas Syiah Kuala (USK), 
forestry practitioners, Department of Environment 
and Forestry of Bireuen Regency, Headman of Hagu 
Village, and Headman of Lawang Village. Secondary 
data are data collected from current data and data 
from the previous year, obtained from a  related 
institution or a  literature study. These data are 
usually obtained from the Central Bureau of Statistics 
(locally known as BPS) of Aceh, BPS of Bener Meriah, 
BPS of Bireuen, and BPHP Zone I Banda Aceh.

Next, development formulation was done for 
a  low- cost silvicultural model for production 
forest with a  system approach using soft systems 
methodology (SSM) that was developed by Checkland 
and Poulter (2010) and Checkland (2013). There are 
seven steps done in the modeling using SSM (Fig. 2) 
(Checkland and Poulter, 2010; Darmanto, 2014; 
Batubara, 2016; Fadhil et al., 2017; Fadhil et al., 2018; 
Fakhrurrazi, 2018), which are:
1. Studying factual and actual problems of IUPHHK 

Peusangan potential area, either the area 
around the forest or forest potential on the area 
of Peusangan production forest, by collecting 
a  number of actual information regarding 
the implementation of production forest 
management. In addition to actual information 
on the field, views and assumptions from 
involved parties have also become important 
information to consider. These data were 
obtained through field observation, interviews, 
discussion with experts, and the search of 
various information collected to obtain some 
developing information and thoughts.

2. All information, data, and problem situations 
obtained from the previous step were then 
expressed in the form of a  rich picture, which 
represented the developing circumstances. 

3. Make a  formulation for root definition from 
the system related to the problem situation. 
This formulation was performed using a  brief 
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sentence that stated that “a system does P by Q to 
achieve R”. This formula will answer the question 
of what, how, and why about the studied 
system. The root definition was then examined 
and enhanced with analysis aids CATWOE 
(C  =  customer, A  =  actors, T  =  transformation, 
W = world-view, O = owners, E = environmental 
constraint) as seen in Tab. I.

4. Develop a conceptual model. The result from the 
root definition was then made as a basis in the 
making of the conceptual model that is needed to 
achieve the ideal goal. The conceptual model can 
be defined as a set of logically structured activities 
in a notion system bounded by root definition.

5. Compare the conceptual model with the real 
world. The conceptual model that has been 
formed was then compared with the real-world 
to highlight the probability of changes in the real 
world. The purpose of this step is to mark the 
difference between the actual situation with the 
perceived reality. The involved participants were 

given the freedom to rethink their assumptions, 
either to be defended or to be revised.

6. Define the expected changes. In this step, 
identification was carried out towards the result 
obtained from the previous step to systematically 
and feasibly find the expected changes.

7. Formulate the changes to fix the condition. 
This is a  step to carry out all of the resulted 
recommendations of changes to manifest 
integrated and sustainable management of 
production forest in Aceh Province, so that 
it can increase positive impact for the forest 
ecology and the welfare of the community 
around the production forest.

RESULTS AND DISCUSSION

Situational Analysis
The forest management model is one of the 

main factors that determine the continuity of 

 

 
  2: Steps of soft system methodology

I: CATWOE elements and description

Element of CATWOE Description

Customer Who will benefit from the goal activity?

Actors Who will carry out the activity?

Transformation What must change for the input to become output?

World-view What perspective makes the system meaningful?

Owners Who can stop the activities?

Environmental What constraints exist in the system environment?
Adopted from Checkland and Poulter (2010)
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forests in the future. According to Nurrochmat 
(2005), Indonesia's forest administrative governance 
significantly continues to change along with the shift 
of centralized forest management into decentralized 
forest management. Decentralized management itself 
is expected to be able to optimize the distribution of 
resources to help impoverished society, to improve 
more effective and responsive services, to increase 
local community accountability and participation 
in the process of decision making and also to give 
the opportunity to the regional government to 
manage the forest resources following the regional 
characteristics (Ekawati et al., 2014).

To date, there is no applicative model for good 
forest governance in Indonesia that can be used 
as a  reference. Even though good governance 
elements can be identified and are the same for 
several contexts, good governance is actually 
specific to the value, structure of government, and 
society (Ekawati et  al., 2014). Forest governance is 
guidance used by a  group of people, stakeholders, 
and formal or informal institutions to obtain and 
use an authority in the management of forest 
resources to become sustainable and able to 
enhance the quality of life and livelihood of the 
community that is dependent on this sector (World 
Bank, 2009). Moreover, FAO (2009) defined forest 
governance as a way of act where the staff and the 
institution obtain and apply the authority in the 
management of forest resources.

One of the main problems of forest management 
in Indonesia is the weak forest management 
instruments, such as the absence of comprehensive 
laws and regulations in regulating the institution of 
forest and forest area management, which become 
one of the main causes of a  number of forestry 
problems in Indonesia to generate (Ruhimat, 2010; 
YSWJ, 2017). This will also affect the management 
system of production forest; the weak instruments 
of forest management will directly affect the high 
amount of forest production cost that has to be 
expended by the company utilizing the timber 
forest product. According to Hakim (2009) forest 
management requires various operational costs, 
such as plantation, maintenance, controlling and 
securing forest from encroachment, fulfilling the 
state's obligation, fulfilling the obligation to a social 
environment, and other costs. From all expenses 
required, the cost for plantation is the expense with 
the highest percentage (35–45%), followed by the 
cost of maintenance, construction of facilities and 
infrastructures, and forest security and monitoring. 
The same was also expressed by Hajrah et al. (2015); 
one of the most burdensome expenditures for the 
company utilizing forest products is the amount of 
monitoring cost that must be regularly expended. 
The high monitoring cost can cause ineffectiveness 
in the company's performance.

Findings on the field showed that a  company 
utilizing forest products in Peusangan requires 
very high cost in plantation, which includes 

seedling/ nursery cost, plantation, and land 
preparation. The high cost of seedling/nursery is 
because the company purchases the tree seedlings 
that are imported from other regions, although 
the seedlings are not necessarily suitable to the 
land specification. Besides, the company also has 
to expend monitoring and security costs in a  large 
amount. In production forest management, the 
company does not employ the local community 
around the forest as business partners, which 
affects the high production cost they have to 
expend. Another negative impact of the lack of 
participation of community living around the 
forest in the process of forest management is the 
declined economy of the community in and around 
the forest, so that it will have an impact on the low 
level of prosperity of the community around the 
forest. This indicates that the production forest has 
not been optimally functioning in the community's 
economic development who lives around the forest 
(Ruhimat, 2010; Andrasmoro and Nurekawati, 2017).

Problem Mapping
The problems of the silvicultural model for 

production forest in Aceh Province are problems that 
are complex and related to each other. To simplify 
the understanding, the problems are presented in 
a rich picture. A rich picture is formed from the study 
result in the previous step to show the thorough 
view from various activities in the silvicultural 
system for production forest. This rich picture 
can also show the structure, process, relationship, 
conflict and uncertainty, and the problem. According 
to Checkland and Poulter (2010), the researcher 
can freely visualize the problematic situation with 
pictures, lines, or symbols. A  rich picture of the 
problematic situation can be seen in Fig. 3.

The rich picture above visualizes the problem in 
the silvicultural model for production forest in Aceh 
Province. To date, the model for production forest 
management applied by the company requires very 
high cost in its production process. One of the causes 
is the lack of participation of the community around 
the forest in forest management. Necessarily, the 
community around the forest that are members 
of the forest farmer group has a significant role in 
reducing the forest production cost. But oftentimes, 
the corporate does not empower the resources 
available in the community around the forest that 
become members in the forest farmer group in the 
production activity, either in the forest monitoring 
and security or in the plantation process, such 
as procurement of seedlings and other activities. 
Those activities are activities that require high costs 
in the production process. If the company continues 
to let this happens, it is possible for the company to 
suffer bankruptcy. The same was also expressed by 
Suparna (2017) which stated that one of the main 
factors that cause the IUPHHK business activity to 
stop operating is the production cost that is high 
and continues to increase. The other factors are the 



524 Mahyuddin, Abubakar Karim, Sugianto, Ashabul Anhar

relatively stagnant selling price of Roundwood, the 
problematic working area, and the forest potential 
that declines.

Root Definition
Management of production forest with IUPHHK 

system that has been running has generated various 
problems, either a social problem with the community 
around the forest, environmental degradation or 
problem of the continuity of production business 
the company itself (Yasman et al., 2013). Without an 
improvement in the existing management system, 
it is feared that worse deforestation will occur in 
the future, also the cessation of IUPHHK business 
operation. Root definition is a  way to describe 
the system in the process of system modeling 
that being developed. The arrangement of root 
definition itself uses equation PQR, which is: do  P, 
by Q, in order to help achieve R (Check land and 
Poulter, 2010). In this studied problem, the system 
does activities of achieving development of a  low-
cost silvicultural model for production forest  (P) 
by using the implementation of various strategies 
that are effective and efficient by involving various 
parties (Q) in order to create a  low-cost silvicultural 
model for production forest that is synergic, 
integrated, and sustainable (R). To describe how 
the development process of a  low-cost silvicultural 
model for production forest was, this part will 

elaborate the relationship of the problems according 
to the importance of each element or institution that 
are involved in the system. CATWOE table is used to 
describe the process performed (Tab. II).

Conceptual Model
The conceptual model based on the result of root 

definition was then identified to obtain a  series 
of activity processes in the low-cost silvicultural 
system for production forest. The conceptual 
model can be defined as something to describe the 
relationship of various activities and the role of the 
actors in the system to achieve their common goals 
(Papilo and Maarif, 2015). Basically, the problem 
of high production cost in the silvicultural model 
for production forest that has been applied by the 
IUPHHK-holder company is caused by the lack of 
participation and role of the community around the 
forest in forest management. Besides, the production 
forest in Peusangan District has considerable 
potential resources either on its natural resources 
or human resource, in which there is still forest 
area that has not been utilized so that it has big 
potential to be developed in IUPHHK-HA (Natural 
Forest). Other than that, it also has human resources 
potential in the form of forest farmers group which 
is very active in the monitoring and utilizing forest 
product, for instance, Alue Simantoek farmers 
group that has been existed in that forest area. 

 

 
3: Rich Picture of Problems 
  

3: Rich Picture of Problems
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Therefore, a conceptual model is necessary to bring 
together the interests of various parties in order to 
achieve the target of each involved party. According 
to Fadhil et al. (2017), the model formed in this step 

is the adaptive process, where each actor's activity 
happened and there is feedback between the 
process and the actors in the system. The developed 
conceptual model can be seen on Fig. 4.

II: CATWOE Analysis

Components System definition of each component

Customer: the person 
that affects/is affected 
by the system

Community around the production forest, forest farmer group, the IUPHHK-holder 
company, community or customary stakeholders (pawang glee, peutua seuneubok, LSM), 
regional government.

Actor: person and system 
role in an activity

• Community around production forest: a community who lives around the forest and 
has the main livelihood from forest product.

• Forest farmer group: a group of people who live around the forest and has the main 
livelihood from forest product.

• The IUPHHK-holder company: a company/party that holds Business Permit for Timber 
Forest Products Utilization.

• The community of customary stakeholders: an institution that leads and organizes 
the mores regarding the management and preservation of forest environment (forest 
clearing/agriculture in the mountain area).

• Government: the actor who contributes to connecting the community with the IUPHHK 
holder company.

Transformation: process 
and changes

• The developed strategy of development of low-cost silvicultural model for production 
forest that is synergic, integrated, and sustainable.

World -view: impact from 
the system implementation

The creation of a policy and intervention strategy that can make a low-cost silvicultural 
model for production forest.

Owner: all parties
Community around the production forest, forest farmer group, the IUPHHK-holder 
company, community or customary stakeholders (pawang glee, peutua seuneubok, LSM), 
university/research institution, regional government.

Environment: an 
environmental constraint 
that surrounds the system 
and the implication

The diverse skill quality and the lack of knowledge of some people around the forest 
regarding good forest management that meets the applicable regulations become 
a difficulty for the IUPHHK-holder company in selecting and doing quality enhancement 
of the community resources.

 
  4: Low-cost Silvicultural Conceptual Model for Production Forest
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Comparison Between Model and Real World
After the conceptual model is obtained based 

on the established system design, it is necessary 
to compare the conceptual model with the real 
world. Comparing the model can be done through 
informal discussion, formal question and answer, 
making scenarios based on the model operation, 
or trying to imitate the real world's structure with 
the conceptual model (Checkland and Scholes 
1990). The result of this comparison will generate 
a  recommendation either in the form of model 
change, or keep going with the existing model, or 
model improvement. According to the analysis of 
experts' opinion, there were five recommendations 
given in this step, which are: 1) cost efficiency 
in the plantation process; 2) increase in the role 
of community around the forest and the forest 
farmer group in forest security and monitoring; 
3)  Empowerment of human resources of 
community around the forest and the forest farmer 
group through education, skill enhancement, and 
technology application (Tab. III).

Plan of Changes
Integrated and sustainable development is the 

development concept that keeps being encouraged 
to be evolved in all world development elements. 
One plan of world development that keeps being 
encouraged by the United Nations (UN) is the 
sustainable development plan or Sustainable 
Development Goals (SDGs) as a  concept that 
underlies environmental management. The 
sustainable development concept is expected to 
be able to solve all problems such as poverty and 
famine, advancing health and education, and 
environmental conservation (United Nations, 
2015). One of the main problems highlighted in the 
Sustainable Development Goals is the issue of forest 
management and its functions (Tanjung et al., 2017).

In the concept of sustainable development of 
production forest, community participation and 
involvement in the utilization of forest resources, 
also their participation in the monitoring and 
security are very important things to do to manifest 
forest sustainability, increase the prosperity of 

III: Comparison of model with the real world

Activity Real World Condition Recommendation

Cost efficiency 
in the plantation 
process

The plantation process is an activity that requires 
very high cost, started from the harvesting, 
nursery, plantation, and maintenance. This is 
worsened by the low quality or incompatibility of 
the seedlings with the land which causes the tree 
mortality.

Empowerment of local community around the 
production forest in the seedlings provision, 
plantation, and maintenance. The local community 
is believed to have more knowledge regarding the 
forest's specific condition, so the compatibility of 
tree seedlings with the land will be higher.

Forest Security 
and Monitoring 

The company uses special officers for forest 
security and monitoring. This requires high cost.
Security and monitoring by the officers have not 
been effective due to the limited number officers.
The officers have not mastered the circumstance 
of production forest.

Increasing active role of the community around the 
production forest in the monitoring and security. 
The local community around the production forest 
relies on the forest to live through Non-Timber 
Forest Products (locally known as HHBK). The 
forest monitoring and security can be performed 
by the community along with the activity of 
harvesting HHBK.

Community 
empowerment 
for forest 
existence

Lack of local community around production forest 
involvement in the forest management. This can 
cause social conflict between the company and 
the community around the forest and affects the 
prosperity level of the local community and the 
increase of company operational cost.

It is necessary to do  empowerment of the 
community around the forest to generate 
mutualistic symbiosis between the IUPHHK 
holder company and the local community. This 
local community empowerment can minimize 
forest damage such as illegal logging, forest fires, 
and forest encroachment, which can increase 
company operational costs.

Optimization 
of Natural 
Resources

To date, the company expends high costs to carry 
out a series of its production activities. The whole 
production activities rely on the obtained output 
of the timber sales.

Efforts to increase forest resources utilization 
are necessary, such as the establishment of 
agrotourism, agroforestry, and utilization of other 
non-timber forest products (HHBK).

Development 
of human 
resources 
of community 
around 
the forest

Most of the communities around the forest 
do  not have adequate knowledge about forest 
management's applicable regulations, and they 
also have limited skill and technology capability. 
Also, there are still people who have low 
responsibility towards the sustainability of forests 
in the future.

The IUPHHK holder company needs to intensively 
do  human resources development of the local 
community around the forest by increasing 
training of self and skill development
Support from local government, BPHP Zone 
I  of Banda Aceh and Ministry of Environment 
and Forestry of the Republic of Indonesia to 
ensure that the community's programs of human 
resources development around the forest are very 
important.



 Formulation for Development of Low-Cost Silvicultural Model for Production Forest in Aceh Province, Indonesia 527

community around the forest, and the continuity 
of the production forest business itself (Gunawan 
et al., 2014) the involvement of community around 
the forest is a key feature of success in production 
forest management that can continuously give 
positive impact to the environment, company, and 
community. This positive impact can be in the 
form of efficiency in operational cost for several 
production activities, such as reducing the cost 
of forest fire and damage management, reducing 
the cost of maintenance, security, monitoring, and 
some other operational cost. These activities can be 
carried out by the people around the forest along 
with the activity of utilization or harvesting their 
own Non-Timber Forest Product (HHBK). Other 
than company operational cost efficiency, positive 
impacts can be in the form of an increase in the local 
community income, increase in forest environment 
sustainability, decrease in cases of illegal logging, 
forest fire, forest encroachment, and less empty 
land due to the active role of the community in 
cultivating the land and doing reforestation (Nasikh, 
2009; Damayatanti, 2011; Ngabdani et al., 2015).

Improvement Action
The development of a  silvicultural model for 

production forest is an activity that must be carried 
out in a  sustainable and integrative manner 
by paying attention to various behaviors and 
environmental changes to create an effective and 
efficient silvicultural model. After going through 
several previous steps, this step did corrective 
formulation or improvement as the final step in 
the formulation of a  model by generating several 
intervention strategies that can be applied by the 

stakeholders to achieve the system goals (Fig.  5). 
This strategy formulation will give a  map of steps 
that are possible to be chosen with all the dynamics 
that may happen, so that it can solve the problem 
to achieve the goal (Harun and Dwiprabowo, 2014; 
Fadhil et al. 2017).

Based on Fig.  5, it can be seen that in the 
development of a silvicultural model for production 
forest, it is necessary to adopt a forest management 
system based on management collaboration in 
an effort to encourage the creation of a  low-cost 
silvicultural model in the management of production 
forest in Aceh Province. In the implementation of this 
management collaboration system, two important 
elements become the focus of development: first, 
synergy and partnership between the community 
around the forest and the IUPHHK holder company 
in the management of production forest. Moreover, 
Harun and Dwiprabowo (2014) stated that 
synergy and partnership bring mutually beneficial 
positive impacts to both parties by sharing forest 
management roles and functions. The community 
around the forest can utilize the forest product 
potential, such as Non-Timber Forest Products 
(HHBK), to increase their economy; meanwhile, 
the company can make operation cost- efficient 
with the local community's involvement for 
several production activities, such as maintenance, 
monitoring, and security.

Second, it is necessary to do  participatory 
enhancement from all involved parties in the 
production forest management system by involving 
all actors in forest product utilization. There are 
three main actor elements: government, IUPHHK 
holder company and the local community, and the 
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community of customary stakeholders as supporting 
actors. Each party has a different duty, responsibility, 
and interest but must be able to be elaborated to 
achieve their common goals. Government has an 
important role in creating policies and regulations 
that concern all-parties, either the IUPHHK holder 
company or the community around the production 
forest. Besides, the local government is expected 
to encourage the community of customary 
stakeholders, such as pawang glee, peutua 
seuneubok, LSM, and other institutions, to actively 
participate in forest management and preservation. 
Furthermore, according to Azwir et al. (2017), they 
stated that this local community actively provides 
direct learning to the people around the forest to 
have the responsibility in managing the forest.

Program of community empowerment for the 
forest existence is very important to implement. This 
empowerment program is a  concept of economic 
development by summarizing social values (Harun 
and Dwiprabowo, 2014). This empowerment 
can increase the economy and raise the dignity, 

socio-cultural values, and the responsibility of 
the local community towards the sustainability 
of the forest. This empowerment program must 
be accompanied by the improvement of skill, 
knowledge, and understanding regarding the forest 
governance that is good for the community around 
the forest (Widiyanto, et  al., 2012). The presence 
of a  community around the forest cannot be 
separated from the process of forest management. 
Forest management that involves the local 
community is believed to become an answer for 
every problem of forest management that has been 
happened. However, it is necessary to take efforts 
of self- development and skill for the community 
around the forest to synergize with the company 
to achieve their common goals (Andrasmoro and 
Nurekawati, 2017). In the process of development, 
changing habits or unifying various parties with 
different interests into one order is a difficult thing 
to do, but this process still has to be taken as an 
effort carried out in order to correct the flaws to 
become something better.

CONCLUSION
Community involvement is one factor that very much affects the success of sustainable forest 
management. The lack of community involvement in the management of production forest can 
result in the high operational cost of the IUPHHK holder company, the community's low prosperity 
level around the forest, and the high potential for deforestation to happen in the future. So far, there 
are two main strategies that can be played by the stakeholders in the development of a  low- cost 
silvicultural model for production forest in Aceh Province, which are; synergy and partnership 
between the local community around the forest and the company that holds IUPHHK Peusangan, 
Bireuen Regency, Aceh Province, Indonesia in the management of production forest to carry out 
several activities, such as plantation, security, and monitoring. Then, participatory enhancement 
is also necessary from the main actors, which are government, IUPHHK-holder company, and the 
community, by carrying out their duty and responsibility according to their respective capability.
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