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Indonesia. The purpose of the study was to (1) establish a foundational information for CF in Indonesia;
(2) understand residents’ perspective toward the importance of community forest; and (3) compare
residents’ perspective among different community types. This study was conducted from 12th July 2019 to
24th August 2019 through questionnaire survey administered to 186 family members of four communities
implemented CF program in North Sumatra Province, Indonesia. The importance of 14 forest values for
different community types were examined through analyses of variance (ANOVA) and least significant
difference (LSD) method, respectively. These results showed that 11 forest values were significantly
different while 3 forest values were not significantly different among the different communities. The
insignificant items included “Community forest provides handicraft materials” , “Community forest
provides materials for cultural services” , and “I go to forests to do recreation/relaxation activities” .
Persamot Community Group and Mandiri Community Enterprise Cooperative perceived highly the
importance of timber, food, meat, and fodder material from forest, while Jangga Dolok Community and
Mekar Community valued highly the importance of water resources, tourism value, flood and drought

prevention, landslide prevention, biodiversity protection, and climate change mitigation of forest value to

the local people on their villages.

[Key words] community types; community forest; forest values.

1. Introduction
Forest ecosystem provides multiple

ecological services for human including in
ecological, economic, and social aspects
(Chuang & Yen 2017; Yen et al. 2020; Liu &
Yen 2021). People could obtain raw materials
for food, fuel and shelter from forests (Krieger
2001). Meanwhile, forests could be utilized
for recreation, tourism and cultural activities
(Millennium Ecosystem Assessment, MEA 2005).
In recent years, numerous researches pointed out
forests sequestrated a large amount of carbon from
atmosphere that significantly helps reduce the
global warming (Yen & Lee 2011; Yen & Wang
2013; Yen et al. 2010; 2020; Liu & Yen 2021).
Since forest resource possesses multiple benefits
for human, how to sustainably manage forest is an
important issue worldwide.

Community Forestry (CF) plays an important

role management in current forest management
because CF-based forest management is regarded
as one of the sustainable forest managements
which involves local people to obtain benefits
from forest and community participation to
achieve the health of forest ecosystem and
community well-being (Gray et al. 2001; Gilmour
2016). In various countries, the community-based
forest management is known in different program
names. For example, in Taiwan community
forestry is known as Community Forestry Project
(Taiwan Forestry Bureau, TBF 2018). However,
Social Forestry (SF) program is employed in
Indonesia (Ministry of Environmental and
Forestry of Republic of Indonesia, MOEFRI
2016), Community Forestry Program in Nepal,
India and Cameroon (Acharya 2002; Minang et
al. 2019), and many other names that could be

employed in different countries. Even though these
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programs are labelled with different names and
with different situations, community-based forest
management has similar principles and purposes,
such as decentralized forest management to local
people or communities in order to achieve forest
protection and conservation, improving economic
income through utilizing forest resources,
and providing social benefits to communities
(Charnley & Poe 2007).

CF in Indonesia (SF program) has been
implemented since 1980° s which has purpose
to increase livelihood from forest and to improve
forest security. Forest resources are very important
for most of the people in Indonesia especially
for those who live around forest. Local people
depend on various forest resources, e.g. firewood,
fodders, materials for agriculture and equipment,
and traditional medicine materials which are
commonly taken from forest (Gunawan et al.
2004; Situmorang et al. 2015). They also extract
other forest resources such as fruits, tubers,
palm sap, resin, rattan and many others to fulfill
household needs and to increase income (Walujo
2008; Santika et al. 2019). The restriction access
to forest of local people and inequality of forest
resource management had created conflicts
between forest managers and local communities
which had ended with forest destruction and illegal
occupation which were difficult to be overcame
due to the limitation of government or other forest
managers (Purnomo & Anand 2014). Hence,
community forestry program has been a win-win
solution for both local people and government,
and Indonesia adopts ‘social forestry’ to
indicate livelihood creation from forest ecosystem
rather than community forestry which indicates
community participation in forest management.

This program aims at producing flow of forest
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protection and recreating benefits from forest
resources to communities (Westoby 1968; Husain
et al. 2018; Erbaugh 2019; Rakatama & Pandit
2020).

Indonesia CF program is a devolution of
state forest to local communities for a certain
period (commonly 35 years) to improve
forest quality and to improve people well-
being. It consists of five categories which
include Village Forest, Community Forest,
Community Plantation, Customary Forest,
and Forest Partnerships (MOEFRI 2016;
Erbaugh 2019). The CF categories are generally
differentiated by the community institutions
and the utilization status of the devolved forest.
Village forest is a forest managed by a village
institution which is implemented in protected
and production forests; communties forest is
managed by certain community or community
group organizations which can be implemented
in protected and production forest; community
forest plantation is production forests that can
be managed by individual, local community
organization, and enterprises; customary forest
is a forest area managed by an indigenous
community that the status of the state forest
is released after designation of the customary
forest; and community partnership is a joint
management between forest’” s managers and
local communities on production, conserved, or
protected forests. The management methods of CF
area include agroforestry, ecotourism, timber and
non-timber are production, as well as carbon and
water utilization are implemented on forest land,
where they are suited to the forest condition and
the availability of forest resources when they are
devolved.

Numerous studies have addressed the
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CF importance in Indonesia, for an example:
the importance of the community forest to
conservation and people well-being (Pender et al.
2008; Maryudi & Krott 2012; Szulecka et al 2016;
Kuncoro & Cahyani 2018; Santika et al. 2019;
Njurumana et al. 2020). However, most of these
studies partially discussed the CF types applied
in Indonesia, and few studies combined all of the
CF types as a whole for analysis. Moreover, the
studies focused on comparison of residents’

perspective toward the importance of community
forest among different community forest types
are still rare in Indonesia. Hence, the purpose
of this study was to (1) establish a foundational
information for CF in Indonesia, (2) understand
residents’ perspective toward the importance of
community forest; and (3) compare residents’

perspective among different community types.
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2. Material and Method
(1) Study area

The research was conducted in North Sumatra
Province in Indonesia. As above mentioned, CF
program consists of five categories in Indonesia
(Table 1). We extracted some representative
communities as examples to be analyzed. They
included four locations implementing different CF
types, namely, (1) Jangga Dolok Village (Jangga
Dolok Community, JDC); (2) Lubuk Kertang
Village (Mekar Community, MC); (3) Perdamean
Sibisa Village (Persamot community group,
PCG); and (4) Perbangunan Village (Mandiri
Community Enterprise Cooperative, MCEC).
Hereafter, we used type I to IV to represent the
above four communities. The research locations
are presented in Figure 1 and the relationship
between five categories of CF program and these

four communities is shown in Table 1.

FOREST AND RESERACH LOCATION MAP
IN NORTH SUMATRA PROVINCE
u

Scale 1 : 380,000

------ Boarderline

- Research locations
I Protected Forest
Production Forest
Limited Production Forest
W Conserved Porduction Forest
B Nature Reserve Area
Water (Sea, lake, river]

Source of map:
1. North Sumatra Spatial plan
2. Indonesia topograpical map

Inserted map

Figure 1. Research locations in North Sumatra Province, Indonesia (Source: Asahan Barumun Watershed

Management Institution 2019).
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Table 1. The relationship between five categories of CF program and four communities of this study in
Indonesia (Source: MOEFRI 2016; Erbaugh 2019).

No. CF Categories Location and forest status ~ Community types (applicants) ~ Example
allowed for CF-license community of
this study
1 Village Forest* Protected forest Village cooperative Jangga Dolok
Production forest Village business enterprises Community
2 Forest Protected forest Local community organizations Mekar
Partnerships* Production forest Group of community Community
Conservation forest organizations
3 Community Protected forest Local community organizations Persamot
Forest* Production forest Group of community community
organizations Group
Community cooperative
4 Community Production forest Individual Mandiri
Plantation* Local community organization = community
Community cooperative enterprise
cooperative

5 Customary forest Customary forest (forest
owned by indigenous

community)

Indigenous people

Note: The CF categories with * marks were evaluated in this study.

This study did not examine all the five CF
categories as the research area for comparison.
The customary forest type was not included in
the research areas because the status of the forest
of customary forest is not a state forest after the
release of the area from state forest to indigenous
people. The management of the CF program for
this category is also rather different from the others
because the management of customary forest is
handled by indigenous community and village
institution, instead of government. Therefore, this
CF type was not contained in the present study.
While for the four CF categories, the program is
under management of the government included
in supporting the activities, financial, human
and community developments, monitoring, and

evaluation.

(2) Respondents, sampling method, and sample

size

Respondents in this research were the
members the of the four community organizations
joining CF Program. The members of the
community organization are families, which
mean that in this study, only one person was
the representative of the family based on the
legal document. To determine samples, random
sampling technique was employed to the members
of the community organizations. This study used
on-site survey by questionnaire.
(3) Questionnaires and data collection

Community forestry includes many elements
that influence each other such as forest resources,
community features, governance, policies,

institutional arrangements, financial and human
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resource supports, and many others (Pagdee et
al. 2006; Duguma et al. 2018). The questionnaire
used in this study contained seven aspects,
including importance of forest resources, social
capital, organization management, cognition to
CF, benefits of CF, and community support to CF.
This present study was to evaluate the importance
of the forest to communities, and the examined
questions only consist of community background
information and 14 questions relating forest
resource values.

The forest value items referred to previous
studies and literatures and suited to the forest
value managed in the CF program. The detailed
items are shown in Table 2.

Each item of Table 2 contains 5 level-Likert
scales for responders where 1 = unimportant; 2 =

slightly important; 3 = neutral; 4 = important; and
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5 = very important, and it was used to value the
importance of forest resource.

The data collection was from 12th July 2019
to 24th August 2019. At the end of the survey,
the number of filled questionnaires was 195,
and the number of valid questionnaires was 186
questionnaires (95.38%), that was later used as the
valid data for further analysis. A total of 186 valid
questionnaires were obtained, where the type I to
IV shared 47, 26, 64, and 49, respectively.

(4) Statistical data analysis

An analysis of variance (ANOVA) was
employed to examine each item. When showed
a significant difference at p = 0.05 by ANOVA,
the least significant difference (LSD) method
was adopt to compare the difference among the
community types (Yen et al. 2020; Liu & Yen
2021).

Table 2. Items of questions on the importance of forest value of community forest.

Item Importance of community forest resources

References

1.  Community forest provides timber materials (wood/

bamboo/fuelwood)

2. Community forest provides food materials (fruits, nuts,
tubers, kitchen ingredients, ect.)

3. Community forest provides natural medicines materials.

4.  Community forest provides meat products and livestock

5. Community forest provides fodders materials

6.  Community forest provides handicraft materials

7.  Forest is a source of water

8. Community forest as tourism area

9.  Community forest provides materials for cultural
services

10. I go to forests to do recreation/relaxation activities

11. Community forest secures living things and protects
biodiversity

12.  Community forest plays role to prevent flood and
draught disasters

13.  Community forest plays role to prevent landslide

14. Community forest existence is as climate change

mitigation (global warming)

Brockerhoff et al. (2017); Gentle
(2000); Thoms (2008)

Binngiiist et al. (2004); Brockerhoff et
al. (2017); TEEB (2009)

Thoms (2008); CICES (2011)

Gentle (2000)

Gentle (2000); Thoms (2008)
Binngqiiist et al. (2004)

Brockerhoff et al. (2017); TEEB (2009)
Jones (2005); Situmorang (2018)
Brockerhoff et al. (2017)

CICES (2011)
TEEB (2009); CICES (2011)

TEEB (2009); CICES (2011)

TEEB (2009); CICES (2011)
TEEB (2009); CICES (2011)
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3. Result The information of the four different
(1) Fundamental information of CF categories of communities in this study is presented in Table 3.
the study

Table 3. Detail information of community features of this study.

No. CFTypesin Community CFarea Numberof Ageofthe Residential CF area Management

the license name status members community  distance (ha) model /
(families) organization (km) average land
(in 2019) holding (ha/
family)
I Village Forest Jangga Protected 115 3 years +2 350 Collective
Dolok forest (group)/
Community Ecotourism
(JDC)
I Forest Mekar Protected 33 13 years + 1.5 60 Collective
partnerships ~ Community forest (group)/
MC) Ecotourism
IIT Community  Persamot Protected 167 6 years + 5-10 610 Family
Forest Community forest (individual)/
Group Agroforestry/
(PCG) (£ 2-3)
IV Community = Mandiri Production 126 7 years + 10 1,264 Family
Plantation Community forest (individual)/
Enterprise Agroforestry/
Cooperative (£ 10)
(MCEC)

Source: Social Forestry and Partnership Institution for Sumatra Region (2018); research data.

A total of 350 ha Village forest managed
by the JDC is a protected forest located in
mountainous area managed all together by
communities for ecotourism purpose and water
utilization. The potency of the forest which has
water resource (a small pound) in the forest has
made the management type of this CF type is
more focused on ecotourism. Moreover, Jangga
Dolok Village also has been known as a cultural
tourism village which is close to the most visited
tourism area in North Sumatra Province, even one
of the best in Indonesia. Except the ecotourism
activities, the village forest in Jangga Dolok also

provides fresh water to communities, and the

communities can do alimited extraction of non-
timber forest products (NTFPs) from forest such
food materials, fodders, firewood, and many
others (Social Forestry and Partnership Institution
for Sumatra Region, 2018).

The forest managed by the MC trough
partnership scheme is a mangrove forest in a
coastal area. MC has implemented a joining
management with a district unit of forest
management in that area. A total of 60 ha
mangrove forest which is known as Lubuk
Kertang mangrove forest is managed by the
community for ecotourism activities and other

derived activities in ecotourism area such as
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food vendor and souvenir shop developments,
transportation renting, and parking lot services
(Social Forestry and Partnership Institution for
Sumatra Region, 2018).

PCG members have managed the
fragmented-protected forest that happened before
their management. At this time, the community
implements an agroforestry system practice in
the land through combining forest trees with
perennial and agricultural crops, e.g. coffee,
mango, avocado, banana, and many other crops.
For the forestry trees, the family has responsibility
to grow them for at least 100 trees per ha (Social
Forestry and Partnership Institution for Sumatra
Region, 2018).

Community Plantation managed by the
MCEC is a production forest that had experienced
a degradation in the past. At this time, the
community manages the area by combining
forestry trees and plantation crops, e.g. oil palm
and rubber tree through agroforestry system. Most
of the forestry trees growing in the area are the
low land species aged at around 1-6 years. Some
of the community members also utilize grasses as
fodder of livestock production such as cows. The
same with community forest type managed by
PCG, this community has responsibility to grow
forestry trees at least 100 trees per ha (Social
Forestry and Partnership Institution for Sumatra
Region, 2018).

The fundamental differences of the
communities shown in Table 3 include
management of the CF area, number of the
devolved area, distance of the residence to
community forests, and the age of the community
organization. JDC and MC manage the devolved
forest area in group or collective activities, while
PCG and MEC manage the area by individual
or family based. For the PCG, each family has
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responsibility to sustainably manage the forest
land round 2-3 ha, and MCEC is around 10 ha per
family. The forest resources managed collectively
are managed through ecotourism management,
while the forests managed individually are
managed through agroforestry system. From
this difference, management of the community
organization is also different. For example,
the JDC and MC should determine all the
activities through consensus method to achieve
common goal. Conversely, for the family-based
management, each family determines the goal and
achieves the goal by themselves.

For the total area, the MCEC has the
largest area (1,264 ha) while the smallest is
MC. The determination of forest area is usually
calculated by the number of family members
of the community organization by 2 ha up to 3
ha. However, the expectation can be made, for
example the forest of MCEC is 1,264 ha which
is around 10 ha per family. This forest area is
calculated based on the total degraded forest area
that need to be reforested.

According to the residence distance to forest,
the MC is the nearest to forest area (around 1.5
km), while the farthest is MCEC (around 10 km).
The distance to forests can influence the intensity
of visits or activities in the forests. It also can
determine the level of dependency of communities
to the forest resource. The MC which is close to
the forest and which implements ecotourism has
made this forest as the most intensively utilized
forest compared to others. Compared to JDC
which also implement ecotourism, the mangrove
forest ecotourism has been conducted earlier
than village forest by JCD which the number of
visitors to MC’ s mangrove forest is higher than
to JDC’ s village forest.

Based on the age of the community
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organization establishment, MC is the oldest
community organization that managed the
forest area, while the JDC is the youngest. MC
is a community that collaborates with a forest
management unit in the area since 2006 to
recover mangrove forest before the CF program
was intensively promoted in Indonesia (known
CF acceleration policy) in 2016. While JDC is
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a community that newly formed in 2017 when
the CF program acceleration was intensively
promoted.

(2) ANOVA to examine residents’

forest values among community types

community

To examine the importance of forest
ecosystem value, each item was examined by
ANOVA and the results are shown in Table 4.

Table 4. ANOVA on importance of forest value among different community types.

ANOVA Community Types
Forest values
No. F p-value IDC MC PCG MCEC
1. Timber materials 3165  .000% 287 + 074 250+ 0.76 3.73 +0.82 4.02 + 0.83
2. Food materials 2419 .000% 3.66 +0.60 335+ 0.63 453+ 069 420+ 0.84
3, [Iraditional 399  .009* 372+ 077 3.62 =064 330+ 095 3.78 + 0.74
medicine
4. Meat 792 000% 253+ 091 265+ 085 3.05+ 086 3.29+0.71
Fodder 986  .000%* 298+ 092 258+ 090 3.02+ 083 3.61 =+ 076
6, Handicraft 2.47 063 3344081 296+ 072 3.06+ 077 3.29 + 0.54
materials
7. Water supply 2859  .000% 4.09 + 058 373+ 0.72 3.06 + 073 296 + 0.73
8. Tourism area 2774 .000% 402+ 074 446+ 051 3.00 +0.87 327+ 0.93
9. Cultural materials 0.60 616 328+ 074 3.00+ 080 320+ 089 322+ 0.96
1o, Recreation/ 2.3 086 3514078 388+ 065 3.56=+079 341+ 0.79
relaxation
1), Biodiversity 2466  .000% 423 +052 415+ 054 330+ 081 335+ 0.72
protection
1o, Flood and draught 1372 .000% 4324056 4.04+ 060 3.50+ 082 3.8+ 0.63
protection
Landslide
13. ) 920 .000* 4.00 + 055 411+ 052 3.53+062 3.82+ 057
protection
14, Climate change 322 024% 419+ 049 435+ 056 398 + 055 4.00 =+ 0.71

mitigation

Note: * the statistic is significantly different at p = 0.05.

JDC = Jangga Dolok Community; MC= Mekar Community; PCG= Persamot Community Group; MCEC= Mekar
Community Enterprise Cooperative.

Table 3 does not only show the results of
ANOVA (F value and p-value) but also presents
the forest values of each community type. A total

of 14 items and only 3 items are not significantly

different by ANOVA. These three insignificant
forest value items are related to cultural benefits
of forest, indicating that cultural value have

the same importance to all the communities.
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Extraction of raw materials for handicraft and
cultural events from forest are usually done by
local people for cultural activities, which these
activities are occasional needs and the forest has
same function to provide these materials. For
recreation or relaxation purpose, the communities

perceived that those forests have same functions
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(3) Comparison of residents’ community forest
values among community types by the LSD
test
A total of 11 items showing the significant
different by ANOVA test (Table 4), the LSD
test is employed to compare the means among

communities which are shown in Figure 2.

to help people to release or decrease stress.
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Figure 2. Comparison of mean of forest values among communities (the length of the trend lines above the

bars indicates the standard deviation; bars with the same letters were not significantly different
at p = 0.05 by the least significant difference test), where JDC is Jangga Dolok Community; MC
is Mekar Community; PCG is Persamot Community Group; and MCEC is Mekar Community
Enterprise Cooperative.
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Figure 2 shows that JDC and MC perceived
the lower perception on timber materials and
food products, meat product, and fodder materials
(Items 1, 2, 4, and 5 in Table 4, and Figure 2a,
b, d, and e) compared to PCG and MCEC. For
food materials, PCG had the highest value among
the others, while for timber, meat and fodder
materials, MCEC was the highest among the
others.

The importance of forest values was
related to ecological service and aesthetic value
represented by the items 7, 8, 11, 12, 13, and
14 (Figure 2f, g, h, i, j and k) that were higher
for JDC and MC compared to PCG and MCEC.
For water supply, biodiversity conservation, and
flood and draught prevention, JDC possessed the
higher perception on those values; and MC had
the highest perception on tourism area, landslide
prevention, and climate change mitigation
compared to other communities.

The other forest values that did not show
the obvious difference to the two similar group
(JDC-MC or PCG-MCEC) was the importance
of traditional medicine material from forest to
communities. For this category, MCEC and
JCC were higher compared to MC and PCG.
The highest importance of traditional medicine

material from forest was given by MCEC.

4. Discussion
PCG and MCEC perceived the higher

importance of values that are related to direct
values of forests on provisioning services (Figure
2). Because agroforestry management model
implemented by PCG and MCEC is a combination
of agricultural or perennial crops, or livestock
with forestry trees, it possibly causes a higher
importance of food, meat, and fodder material

from forest lands. Previous researches on CF in
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Indonesia have mentioned that agroforestry system
allowing combination of non-forestry plants
affects the high community perception to this CF
model management (Arifin et al. 2009; Maryudi
& Krott 2012; Mulyadin et al. 2016). Novayanty
et al. (2017) and Njurumana et al. (2020) also
pointed out that combination of non-forestry
plants, such as perennial crops (fruits plants),
horticulture products, and plantation plants up to
40% provides multiple benefits to communities
including in food material production. Related
to timber materials, PCG and MCEC also
perceived the higher perception because PCG
that implements agroforestry can extract bamboo,
poles, and fuelwoods material in cultivation
areas (Pender et al. 2008; Thoms 2008; Arifin et
al. 2009; Njurumana et al. 2020), while MCEC
that implements plantation community forest can
harvest wood products. The CF plantation type
implemented in production forest encourages
communities to develop plantation forest through
practicing silviculture, harvesting, and institutional
and marketing management of timber products
(Hakim 2009; Szulecka et al. 2016).

In contrast with PCG’ s and MCEC’ s
forest value importance, JDC and MC perceived
the higher values on indirect values of forest
ecological services, such as water cycle
regulation, soil protection, recreation, climate
change mitigation, and biodiversity protection.
The differences on topographic and geographic
conditions, aesthetic value, and forest covering
condition possibly influence the higher perception
of JIDC and MC members on these values
compared to PCG and MCEC. Concerning
topographic and geographic factors, JDC members
gave the highest perception on water value because
JCD’ s village forest located in mountainous area

and a small pound in the forest has function as a
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water catchment area to Jangga Dolok and other
villages in the lower areas. This finding is similar
to the studies conducted by Burton et al. (2007)
and Situmorang & Simanjuntak (2015) which
mentioned that the perception on water resource
is high because the local people are dependent
on water resource to support people’ s life such
as for fresh water, household activities, and
agriculture. Whereas, MC that managed mangrove
forest perceived the importance of mangrove
forest to protect water resources in the beach area.
Malik et al. (2017) mentioned that mangrove
forest has physical function to protect under-
ground water resource from a sea water intrusion
that important to villagers living in coastal areas.

Coastal people might perceive highly the
importance of mangrove forest ecosystem to
protect coastline abrasion from tidal waves
and floods that harmful to the coastal village.
It is because wetland vegetations decrease the
destructive force of waterflow when passing and
approaching land (Ewel et al. 1998; Malik et al.
2017; Setiawan et al. 2017; Sulaiman et al. 2019).
The same with the forest managed by PCG, the
village forest located the higher and mountainous
area protects the villages from flood, draught, and
landslide. Related distance of community forest,
JDC and MC villages are nearer to forest (1.5 -
2 km) compared to PCG and MCEC (5-10 km).
Mikusinski & Niedziatkowski (2020) found that
local people in the closest zone perceived the
higher importance of ecological services of forest.
Hence, the local people had high perception on
ecological service because forest has a direct
influence to the village security (Nurmalia &
Handono 2019).

In aesthetic aspect, MC perceived the
highest perception on ecotourism value of the

forest. Lubuk Kertang Mangrove managed by
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MC in the coastline has acompact mangrove
tidal ecosystem, and beach panorama which are
good for edutainment and recreation. Likewise,
JDC’ s village forest has dense forest, small
pound, and beautiful panorama from the mountain
to the most popular lake in Indonesia (Lake
Toba). The higher perception on tourism value of
forest by MC and JDC because of the benefits of
ecotourism on environmental protection, income,
and job opportunities that can increase trough
ecotourism activities. This finding is supported by
previous studies which found the high community
perception on ecotourism value to support
livelihood (Lonn et al. 2018; Situmorang 2018).
Relating the forest covering condition,
different density level of trees and vegetation
might cause the different perception on
biodiversity conservation and disaster protection
to the adjacent settlement areas which were
perceived highly by JDC and MC compared to
PCG and MCEC. The condition of forest covering
managed by JDC and MC is denser compared to
PCG’ sand MCEC’ s community forest because
JDC and MC managed a compact forest while
PCG and MCEC managed the degraded forests
which is now manage through agroforestry. The
denser the forest covering, the more biodiversity
protection and water cycle regulation service can
be provided by forest (Brockerhoff et al. 2017).
Nurmalia & Handono (2019) also mentioned
that local people had high importance of the high
forest vegetation density because it indicates the
high biodiversity conservation, ecological service,
and livelihood support that are important to local

people.

5. Conclusion
The differences of community types

significantly influenced community perception
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on the importance of forest values on 11 items
forest values (timber, food material, traditional
medicines, meat, fodders, water supply, tourism
area, biodiversity protection, flood and drought
protection, landslide protection and climate change
mitigation) and insignificantly different for 3 items
(handicraft material, cultural/religion material, and
recreation /relaxation) of 14 tested forest values.
The difference of CF management (agroforestry
and ecotourism), topographic and geographical
aspects, and forest condition might influence the
different perception of the forest values among
the different community types. PCG and MCEC
that implement agroforestry in the CF area were
more inclined to the direct values of forests on
provisioning services which include timber, food,
meat and fodder materials from forest land due
to the CF model that allowed combination of
forestry plants and agriculture plants in the CF
management applied by PCG and MCEC. In
contrast, JDC and MC highly valued the indirect
values on ecological services such as water
supply, water cycle regulation, soil conservation,
biodiversity conservation, and climate change
mitigation because the forests located upper and
near the villages provide protection services to
the villages. Therefore, these communities mostly
utilize the aesthetic value of forest through an
ecotourism management and water resource
utilization to support the people life. The results
of this study will provide useful information for

Community Forestry program.

6. References
Acharya KP (2002) Twenty-four years of

community forestry in Nepal. International
Forestry Review 4(2): 149-156.
Arifin B, Swallow BM, Suyanto S, Coe RD (2009)

A conjoint analysis of farmer preferences for

93

community forestry contracts in the Sumber
Jaya Watershed, Indonesia. Ecological
Economics 68(7): 2040-2050.

Asahan Barumun Watershed Management
Institution (2019) General planning
of Asahan Toba-Barumun watershed
management in 2019. BPDAS Asahan-
Barumun, Pematangsiantar, Indonesia.

Binnqiiist CL, Shanley P, Fantini AC (2004)
Riches of the Forest: Fruits, Remedies, and
Handicrafts in Latin America. Center for
International Forestry Research, Bogor,
Indonesia.

Brockerhoff EG, Barbaro L, Castagneyrol B,
Forrester DI, Gardiner B, Gonzalez-Olabarria
JR, Thompson ID (2017) Forest biodiversity,
ecosystem functioning and the provision
of ecosystem services. Biodiversity and
Conservation 26(13): 3005-3035.

Burton M, Marsh S, Patterson J (2007)
Community attitudes towards water
management in the Moore Catchment,
Western Australia. Agricultural Systems
92(1-3): 157-178.

Charnley S, Poe MR (2007) Community forestry
in theory and practice: Where are we now?
Annual Review and Anthropology 36: 301-
336.

Chuang TJ, Yen TM (2017) Public views on the
value of forests in relation to forestation
projects—a case study in central Taiwan.
Forest Policy and Economics 78: 173-179.

Common International classification of
Ecosystem services, CICES (2011)
European Environment Agency. University
of Nottingham-Centre for Environmental
Management, UK.

Duguma LA, Minang PA, Foundjem-Tita D,
Makui P, Piabuo SM (2018) Prioritizing



94

enablers for effective community forestry in
Cameroon. Ecology and Society 23(3): 1.

Erbaugh JT (2019) Responsibilization and social
forestry in Indonesia. Forest Policy and
Economics 109: 102019.

Ewel K, Twilley R, Ong JIN (1998) Different
kinds of mangrove forests provide different
goods and services. Global Ecology &
Biogeography Letters 7(1): 83-94.

Gentle P (2000) The Flow and Distribution of
Community Forestry Benefits: A Case Study
from Pyuthan District, Nepal.

Gilmour D (2016) Forty years of community-
based forestry: a review of its extent
and effectiveness. Food and Agriculture
Organization (FAO), Rome, Italy. FAO
Forestry Paper 176: 18.

Gunawan B, Takeuchi K, Tsunekawa A, Abdoellah
OS (2004) Community dependency on
forest resources in West Java, Indonesia:
The need to re-involve local people in forest
management. Journal of Sustainable Forestry
18(4): 29-46.

Gray GJ, Enzer MJ, Kusel J (2001) Understanding
community-based forest ecosystem
management: an editorial synthesis. Journal
of Sustainable Forestry 12(3-4): 1-23.

Hakim I (2009) Review on institution and
policy of community plantation forest:
A breaktrough towards restructuring the
concept of sustainable forest management.
Jurnal Analisis Kebijakan Kehutanan 6(1):
27-41. (in Indonesian)

Husain M, Khan A, Husain K, Akhtar S (2018)
Social Forestry in Uttar Pradesh, India-
history, concept, scheme, objectives and
role. International Journal of Forest, Soil and
Erosion 8(1): 12-16.

Jones S (2005) Community-based ecotourism:

FITEE JE 74w A [ R RY 4 ot B e ot AR PR B B 2 L

The significance of social capital. Annals of
tourism research 32(2): 303-324.

Krieger DJ (2001) Economic Value of Forest
Ecosystem Services: A Review. The
Wilderness Society, Washington DC, USA.

Kuncoro M, Cahyani DF (2018) Performance of
social forestry on farmers' revenues: lessons
from Yogyakarta and Lampung, Indonesia.
The Business & Management Review 9(4):
275-289.

Liu YH, Yen TM (2021) Assessing aboveground
carbon storage capacity in bamboo
plantations with various species related to
its affecting factors across Taiwan. Forest
Ecology and Management 48(1): 118745.

Lonn P, Mizoue N, Ota T, Kajisa T, Yoshida
S (2018) Evaluating the contribution of
community-based ecotourism (CBET) to
household income and livelihood changes: a
case study of the Chambok CBET program
in Cambodia. Ecological Economics 151: 62-
69.

Malik A, Mertz O, Fensholt R (2017) Mangrove
forest decline: Consequences for livelihoods
and environment in South Sulawesi. Regional
Environmental Change 17(1): 157-169.

Maryudi A, Krott M (2012) Poverty alleviation
efforts through a community forestry program
in Java, Indonesia. Journal of Sustainable
Development 5(2): 43-53.

Millennium Ecosystem Assessment, MEA
(2005) Ecosystems and human well-being.
Synthesis.

Minang PA, Duguma LA, Bernard F, Foundjem-
Tita D, Tchoundjeu Z (2019) Evolution of
community forestry in Cameroon. Ecology
and Society 24(1): 1.

Mikusinski G, Niedziatkowski K. (2020)

Perceived importance of ecosystem



WREEWFS2ZT) 43(2) : 81-96, 2021

services in the Bialowieza Forest for local
communities—Does proximity matter? Land
Use Policy 97: 104667.

Ministry of Environmental and Forestry of
Republic of Indonesia, MoEFRI (2016)
Perhutanan Sosial (Social Forestry).
Environmental and Forestry Ministerial
Regulation No. P.83/MenLHK/Setjen/
KUM.1/10/2016. (In Indonesian)

Mulyadin RM, Surati S, Ariawan K (2016) Study
of community forest as source of income: a
case in Gunungkidul Regency, Yogyakarta.
Jurnal Penelitian Sosial dan Ekonomi
Kehutanan 13(1): 13-23. (in Indonesian)

Njurumana GN, Ginoga K, Octavia D (2020)
Sustaining farmers livelihoods through
community forestry in Sikka, East Nusa
Tenggara, Indonesia. Biodiversitas Journal of
Biological Diversity 21(8): 3786-3796.

Novayanty D, Banuwa IS, Safe'it R, Wulandari
C, Febryano IG (2017) The analysis of
influencing factors of public perception on
the development of plantation community
forest at KPH Gedong Wani. Jurnal Hutan
dan Masyarakat 9(2): 61-74 (in Indonesian)

Nurmalia A, Handono W (2019) Analysis of
participation and perception of farmers
towards forest reforestation and preservation.
Agrisep 18 (2): 305-312. (In Indonesian)

Pagdee A, Kim YS, Daugherty PJ (2006) What
makes community forest management
successful: A meta-study from community
forests throughout the world. Society and
Natural Resources 19(1): 33-52.

Pender J, Suyanto JK, Kato E (2008) Impacts of
the Hutan Kamasyarakatan Social Forestry
Program in the Sumberjaya watershed, West
Lampung district of Sumatra, Indonesia.

International Food Policy Research Institute,

95

Indonesia.

Purnomo EP, Anand PB (2014) The conflict
of forest tenure and the emergence of
community-based forest management in
Indonesia. Journal of Government and Politic
5(1): 20-31.

Rakatama A, Pandit R (2020) Reviewing social
forestry schemes in Indonesia: opportunities
and challenges. Forest Policy and Economics
111: 102052.

Santika T, Wilson KA, Budiharta S, Kusworo A,
Meijaard E, Law EA, Friedman R, Hutabarat
JA, Indrawan TP, St. John FAV, Struebig MJ
(2019) Heterogeneous impacts of community
forestry on forest conservation and poverty
alleviation: evidence from Indonesia. People
and Nature 1(2): 204-219.

Setiawan W, Harianto SP, Qurniati R (2017)
Ecotourism development to preserve
mangrove conservation effort: case study in
Margasari Village, District of East Lampung,
Indonesia. Ocean Life 1(1): 14-19.

Situmorang ROP (2018) Social capital in
managing mangrove area as ecotourism by
Muara Baimbai Community. Indonesian
Journal of Forestry Research 5(1): 21-34.

Situmorang ROP, Simanjuntak ER (2015) Forest
management through local wisdom of the
community around the Sicike-Cike Nature
Park, North Sumatra. Widyariset 18(1): 145-
154. (In Indonesian)

Situmorang RO, Harianja AH, Silalahi J (2015).
Karo’ s local wisdom: The use of woody
plants for traditional diabetic medicines.
Indonesian Journal of Forestry Research
2(2): 121-130.

Social Forestry and Partnership Institution for
Sumatra Region (2018) Annual Report 2018.

Ministry of Environmental and Forestry of



96

Republic of Indonesia. (An unpublished
report). (In Indonesian)

Sulaiman B, Bambang AN, Purnaweni H, Lutfi M,
Mohammed EMA (2019) Coastal community
perception of mangroves in Suli subdistrict,
Luwu. Jurnal Pendidikan IPA Indonesia 8(4):
561-569.

Szulecka J, Obidzinski K, Dermawan A (2016)
Corporate—society engagement in plantation
forestry in Indonesia: Evolving approaches
and their implications. Forest Policy and
Economics 62: 19-29.

Taiwan Forestry Bureau, TBF (2018) Community
forestry. Taiwan Forestry Monthly Bulletin,
Community Forestry Album 44 (3): 3-11. (in
Chinese)

The Economic of Ecosystem and Biodiversity,
TEEB (2009) The Economic of Ecosystem
and Biodiversity (TEEB) for National and
International Policy Maker. Earthscan,
London and Washington.

Thoms CA (2008) Community control of
resources and the challenge of improving
local livelihoods: a critical examination of
community forestry in Nepal. Geoforum
39(3): 1452-1465.

Walujo EB (2008) Research ethnobotany in
Indonesia and the future perspectives.
Biodiversitas Journal of Biological Diversity
9(1): 59-63

FITEE JE 74w A [ R RY 4 ot B e ot AR PR B B 2 L

Westoby JL (1968) Changing Objects of Forest
Management. The 1Xth Commonwealth
Forestry Conference, New Delhi, India.

Yen TM, Huang KL, Li LE, Wang CH (2020)
Assessing carbon sequestration in plantation
forests of important conifers based on the
system of permanent sample plots across
Taiwan. Journal of Sustainable Forestry
39(4): 392-406.

Yen TM, Ji YJ, Lee JS (2010) Estimating biomass
production and carbon storage for a fast-
growing makino bamboo (Phyllostachys
makinoi) plant based on the diameter
distribution model. Forest Ecology and
Management 260: 339-344.

Yen TM, Lee JS (2011) Comparing aboveground
carbon sequestration between moso bamboo
(Phyllostachys heterocycla) and China fir
(Cunninghamia lanceolata) forests based on
the allometric model. Forest Ecology and
Management 261: 995-1002.

Yen TM, Wang CT (2013) Assessing carbon
storage and carbon sequestration for natural
forests, man-made forests, and bamboo
forests in Taiwan. International Journal of
Sustainable Development & World Ecology
20(5): 455-460.



