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ABSTRACT

Social Forestry is a flagship tenure-reform policy in Indonesia that seeks to reconcile rural livelihood improvement
with forest sustainability. Yet, in steep upland landscapes, it remains uncertain whether expanded access rights translate
into conservation-oriented land management. This study investigates how socio-economic pressures, institutional
arrangements, and ecological conditions shape soil and water conservation within a Social Forestry scheme in
Giriawas, West Java. Using a qualitative-dominant mixed-methods design, data were collected through household
interviews, field observations, stakeholder consultations, and institutional analysis. The analysis was guided by a
Drivers—Perception—Practices—Outcomes framework and an institutional fit perspective. Findings indicate that although
farmers generally recognise erosion risks, land-use decisions are still dominated by short-term economic imperatives,
and horticultural production remains largely production-oriented. Conservation practices are applied inconsistently,
reflecting weak integration of soil and water conservation into local governance, limited alignment of incentives, and

modest institutional capacity. Importantly, the assessment of conservation outcomes is based on stakeholder perceptions
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and qualitative field observations rather than direct biophysical measurements. The study suggests that tenure security

alone is insufficient to generate environmentally sustainable land management. Instead, the findings suggest that

perceived conservation outcomes are more favourable where governance arrangements, incentive structures, extension

support, and ecological conditions are more closely aligned. These findings contribute an exploratory, context-specific

explanation of why Social Forestry may succeed in expanding access while still falling short in delivering conservation

benefits in erosion-prone upland systems.

Keywords: Institutional Alignment; Institutional Fit; Social Forestry; Soil and Water Conservation; Upland Horticulture

1. Introduction

Social Forestry has been widely promoted in In-
donesia as a strategy to improve rural livelihoods while
enhancing forest sustainability through tenure reform !,
Yet, whether improved access rights automatically trans-
late into conservation-oriented land management remains
insufficiently understood, particularly in ecologically sen-
sitive upland landscapes. In principle, tenure security is
expected to strengthen stewardship by giving local com-
munities greater responsibility and incentives to manage
land sustainably . In practice, however, the environmen-
tal effects of tenure reform depend on how institutional ar-
rangements interact with local socio-economic conditions
and landscape characteristics ™.

Indonesia offers a particularly important case because
Social Forestry is implemented across diverse ecological
and institutional settings, including steep highland areas
where land-use pressure and erosion risk are high "), Re-
cent studies suggest that while Social Forestry may improve
access to forest resources and generate short-term livelihood
benefits, its conservation performance remains uneven ',
This is especially evident in upland horticultural systems,
where production-oriented land use, frequent tillage, and
limited soil and water conservation practices may under-
mine ecological sustainability """,

A growing body of literature on Social Forestry
in Indonesia has identified several persistent gaps. First,
many studies focus mainly on tenure reform and economic
outcomes. At the same time, relatively little attention has
been given to the integration of soil and water conservation
within community-managed forest systems "*”. Second,
empirical analyses linking farmers’ socio-economic char-
acteristics to conservation behaviour in sloping forest land-

scapes remain scarce, particularly in highland horticultural

"1 Third, few studies adopt a multi-stakeholder

contexts '
perspective to examine how internal institutional factors
and external pressures jointly shape land management

518 These gaps are im-

strategies in Social Forestry areas
portant because Social Forestry should be assessed not
only in terms of livelihood improvement, but also in terms
of long-term environmental sustainability '*.

This study examines land management practices in
the Social Forestry area of Giriawas Village, Garut Regency,
a highland landscape characterized by steep slopes and in-
tensive horticultural cultivation. Specifically, the study aims
to: (1) analyze the socio-economic characteristics of partic-
ipating farmers; (2) explore stakeholder perceptions regard-
ing soil and water conservation-oriented land management;
and (3) formulate strategic directions for enhancing environ-
mental sustainability using a structured SWOT (Strengths,
Weaknesses, Opportunities and Threats) analytical frame-
work "**! Importantly, the assessment of conservation out-
comes in this study is based on stakeholder perceptions and
qualitative field observations, rather than direct biophysical
measurements of erosion, runoff, or soil degradation.

The study is guided by the view that conservation
performance in Social Forestry is shaped by the alignment
between governance arrangements, economic incentives,

[4.21

ecological conditions, and farmer capacities “*". House-

hold-level factors such as age, education, income, and
farming experience influence conservation adoption '***,
while institutional performance is strongly affected by ex-
tension support, access to programs, and the functionality

8,18

of Forest Farmer Groups ™'". In this sense, the study does
not claim a general theory but offers a context-specific ex-
planation of how governance dynamics may facilitate or
constrain conservation in a fragile upland setting.

By integrating socio-economic analysis with insti-

tutional and ecological considerations, this research con-
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tributes to the literature by illuminating how governance
dynamics influence conservation performance within com-
munity-based forest management systems. The findings are
expected to inform more effective Social Forestry design,
particularly in landscapes where livelihood goals must be

balanced with environmental protection ™',

2. Materials and Methods

2.1. Study Area

The study was conducted in Giriawas Village, Ci-
kajang Sub-district, Garut Regency, West Java, Indonesia.
The area represents a highland landscape located on the

slopes of Mount Cikuray, characterized by steep terrain,

107°49'48" 107°510"

high rainfall intensity, and intensive horticultural cultiva-
tion within a Social Forestry scheme. The site provides
an appropriate empirical setting to examine interactions
between institutional arrangements and ecological vulnera-
bility within a forest-dependent social-ecological system ™
(Figure 1).

Highland agricultural systems on steep slopes are
widely recognized as being particularly susceptible to ero-
sion when soil conservation practices are limited **'. Given
the integration of short-cycle horticultural crops into forest
landscapes, the area represents a critical case for assessing
governance—ecology linkages under decentralised forest
management Y. Field research was conducted from No-

vember to December 2024.

STUDY AREA MAP

Community Forest (HKm)
Social Forestry of Girirawas Village,
Cikajang District
‘

Garut, West Java
Indonesia

Legend
[ Social Forestry Area
— Village Administration Boundary

River

Source:
1. Indonesia Topographical Map from BIG
2. Bing Acrial Map

IPB University

Bogor Indonesia

Figure 1. Research location in Giriawas Village, Garut Regency.

Source: 1. Indonesia topographical map from Badan Informasi Geospasial (BIG, Geospatial Information Agency). 2. Bing aerial map.

2.2.Research Design and Analytical Frame-
work

This study adopts a qualitative-dominant mixed-

methods design grounded in a social-ecological systems

(SES) perspective. The SES framework emphasizes the
interdependence between resource systems, governance
arrangements, and user behavior *. Such an approach is
particularly appropriate for community-based forest man-

agement contexts, where institutional performance and eco-
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logical outcomes are mutually constituted .

The study integrates household-level socio-economic
analysis, institutional assessment, and landscape ecological
observation to understand drivers of conservation behavior.
Mixed analytical designs are recommended when exam-
ining complex governance systems that involve both mea-
surable characteristics and perception-based dimensions **',

Rather than treating Social Forestry as a static poli-
cy intervention, this study conceptualizes it as a dynamic
governance system shaped by institutional capacity, local

incentives, and environmental constraints *7.

2.3. Operationalization of Key Variables

To ensure analytical coherence, key constructs de-

rived from the conceptual framework were operational-

ized into measurable dimensions. The framework assumes
that socio-economic, institutional, and biophysical factors
jointly influence farmers’ perceptions and conservation
capacity. These perceptions subsequently shape land man-
agement practices, which in turn determine ecological and

governance outcomes (Figure 2).
2.3.1. Socio-Economic Drivers

Household-level variables such as age, education,
income, and farming experience were examined because
socio-economic characteristics are known to influence
adoption of conservation practices """, Education level and
farming experience, in particular, have been found to shape
environmental awareness and willingness to implement

soil conservation measures.

Figure 2. Conceptual Framework of Operational Variable.

2.3.2. Institutional Factors

Institutional variables included extension intensity,
access to support programs, and the functionality of Forest
Farmer Groups (KTH). Institutional performance is widely
recognized as a determining factor in collective resource
management outcomes “***). The analysis therefore exam-
ined not only formal structures but also the perceived ef-

fectiveness of governance mechanisms.
2.3.3. Biophysical Conditions

Slope gradient, cropping patterns, and visible erosion

indicators were assessed to contextualize land management

decisions within ecological constraints. Soil erosion risk in
tropical highlands is strongly mediated by slope and rain-
fall interaction, particularly under intensive horticultural

cultivation .

2.3.4. Perception and Conservation Capacity

Farmers’” awareness of erosion risk and willingness
to adopt conservation measures were explored through
semi-structured interviews. Perception plays a mediating
role between structural drivers and environmental behav-
ior, especially in smallholder systems . Understanding
risk perception is therefore critical for explaining adoption

patterns.
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2.3.5. Land Management Practices

Observed practices were categorized into monocul-
ture horticulture, agroforestry, contour planting, vegetative
cover, and structural conservation measures. Such classifi-
cation aligns with land-use typologies commonly used in

agroforestry and conservation research *”),
2.3.6. Ecological and Governance Outcomes

Ecological outcomes were inferred from reported
erosion events, soil fertility perceptions, and land stability
concerns. Governance sustainability was evaluated in rela-
tion to institutional resilience and long-term management

viability .

2.4. Sampling Strategy

We used purposive sampling, and more specifically
a homogeneous-sampling approach ', The aim was not
to cover a wide range of people, but to look closely at one
well-defined group of actors directly involved in managing
land and applying land-management rules within the Gi-
riawas Social Forestry scheme. Studying a narrow, similar
group in depth suits this kind of case-based governance re-
search better than spreading the sample thin across a broad
population.

KTH Giri Purnama Alam is the Forest Farmer Group
authorised to manage the area under Ministerial Decree
SK.9442/MENLHK-PSKL/PKPS/PSL.0/9/2023. From its
membership, we set three conditions for taking part: the
person had to be an active member on the KTH register,
hold a working plot inside the Social Forestry boundary,
and grow horticultural crops as their main produce. Mem-
bers who had not planted for two consecutive seasons were
left out, since their situation no longer reflected active land
management. Thirty members met these conditions and
were interviewed.

We did not fix the number of interviews beforehand.
Instead, we kept interviewing until we stopped hearing
anything new. The point at which fresh interviews no lon-
ger added themes to the Drivers—Perception—Practices—
Outcomes framework. This is what the literature calls
thematic saturation. Studies that have tested saturation in
similar, homogeneous samples usually find that the main
themes are covered within roughly 9-24 interviews "

at 30, we were well past that range. A few of the later in-

terviews served mainly as a check, confirming that the
themes held steady across differences in age, schooling,
and how long each farmer had worked the land.

We then spoke with eight more people to bring in

331 one official

views from other levels of governance
from the Provincial Forestry Service Branch Office, Re-
gion V, West Java (CDK); the head of Giriawas Village;
five residents who live next to the Social Forestry area
but do not farm inside it; and one trader in the middle of
the horticultural value chain who buys produce from the
group. Altogether, the study draws on 38 interviews, each

lasting between 45 and 90 min.

2.5.Data Collection

Three complementary techniques were employed to

enhance triangulation ¥/

2.5.1. Semi-Structured Interviews

Semi-structured interviews provided an avenue to
investigate participants’ perceptions, motivations, and in-
stitutional limitations while allowing consistency for ana-
lytical comparison ®*. The interview guide was organized
around specific elements of the conceptual framework,
namely drivers, perceptions, behaviours or use practices,

and outcomes.

2.5.2. Field Observation

In-person field observations were conducted to sub-
stantiate reported behaviours and/or to observe observable
indicators of environmental degradation. Observational
techniques are critical when conducting research on envi-
ronmental governance to mitigate the potential for bias due

to self-reporting by participants ™.

2.5.3. Secondary Data Review

Policy documents, Social Forestry permits, and ag-
ricultural statistics were reviewed to provide context re-
garding local governance. The use of document review
strengthens institutional research by placing local findings

in relation to larger regulatory frameworks **.

2.6. Data Analysis Procedures

2.6.1. Thematic Analysis

The interview transcripts were analyzed using es-

tablished qualitative procedures and coded using thematic
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analysis . The coding categories were derived from the
conceptual framework as well as from emergent patterns
found in the transcripts. In order to ensure reliability, two
researchers independently coded a random subset of eight
transcripts (20% of the total) and then compared their
coding results using both percentage agreement and Co-
hen’s kappa. The percentage agreement was 87%, and the
Cohen’s kappa statistic was 0.82 (95% CI: 0.74-0.90), in-
dicating that the coding was in very close agreement and
that there was a very strong chance that the agreement
was not due to chance. Disagreements were resolved
through discussion, and the remaining transcripts were
coded by the primary researcher using the established

codebook.
2.6.2. Cross-Dimensional Analysis

Cross-analysis was conducted to examine interac-
tions between socio-economic variables, institutional sup-
port, and conservation practices. Multi-dimensional gover-
nance analysis is recommended for SES-based research to

avoid reductionist interpretation /.

2.6.3. SWOT-Based Strategic Evaluation

In developing the multi-stakeholder findings, a struc-
tured SWOT framework was used to help organize the
findings and provide strategic, relevant implications relat-
ed to land management as it relates to the Social Forestry
scheme. This SWOT analysis was performed through four
sequential analytical steps to provide empirical grounding
and theoretical coherence for the analysis after critiques of
descriptive SWOT approaches were given ',

First step, candidate SWOT factors were extracted
inductively from the thematic coding of the interview tran-
script through the identification of internal factors (i.e.,
strengths and weaknesses) as conditions under the control
or ability of farmer respondents and local institutional ac-
tors and external factors (i.e., opportunities and threats) as
conditions that originate as a result of policy, market, or
biophysical contexts beyond direct local control.

As a second step, each candidate SWOT factor was
cross-validated against the six stakeholder categories (1)
farmers respondents, (2) village government, (3) Provin-
cial Forestry Service Branch Office, (4) local institutions
including KTH leadership, (5) surrounding community

members and (6) actors in the value chain, such that a can-

didate factor was retained in the SWOT matrix only if it
was substantively corroborated by at least two stakeholder
categories, thereby reducing the possibility of bias by a
single actor %\

The third step involved mapping each of the retained
SWOT factors onto the institutional alignment frame-
work’s four dimensions adopted by this study: Tenure
Security (TS), Institutional Capacity (IC), Economic In-
centives (EI), and Ecological Sensitivity (ES). This action
allowed the existing empirical SWOT factor inventory to
be connected with the theoretical dimensions that would
mediate conservation outcomes, thereby operationalizing
the institutional alignment concept ****.

Fourth, strategic options were created from the usu-
al SO/WO/ST/WT logic with regard to the specific SWOT
factors upon which the strategies were based (i.c., the strate-
gic options themselves). The priority order of the strategies
was based not on the number of times the factors were men-
tioned but on the depth of the dimensional deficit identified
within the alignment mapping; thus, the strategic options
that addressed the dimensions experiencing the greatest
disadvantage between positive factors (i.e., Strengths and
Opportunities) and negative factors (i.e., Weaknesses and

Threats) were prioritised as the most analytically significant.

2.7. Validity and Reliability

To enhance internal validity, methodological triangu-
lation was applied across interviews, observation, and doc-

B4 Cross-verification between stakeholder

ument analysis

categories was conducted to reduce single-actor bias.
Although qualitative in orientation, systematic cod-

ing procedures and explicit conceptual alignment improve

analytical transparency and theoretical robustness .

3. Results

3.1.Socio-Economic, Institutional, and Bio-
physical Drivers

3.1.1. Socio-Economic Characteristics of

Farmers

Most Social Forestry participants in Giriawas Village
were between 30 and 55 years old, had primarily complet-

ed primary or junior secondary education, and had been
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engaged in farming for more than 10 years, mainly in hor-
ticultural production systems "'\

The data in Table 1 are descriptive, and since we
did not have a sufficiently large number of respondents
(30) and a sufficient number of qualitative interviews with
farmers, we were unable to conduct inferential statistical

tests. Although the text below implies that the characteris-

tics of farmers may have an impact on their conservation
behaviours (e.g., the level of education is related to being
aware of soil conservation practices), this is based on the
qualitative data collected during the interviews and not on
this table. In order to statistically validate these patterns, a
larger and more representative sample would be needed;

this would be an exploration for further research.

Table 1. Characteristics of land-use farmers.

No Farmer Characteristics Frequency Percentage
Age

Young: <14 Years 0 0%

1 Middle: 15-64 Years 27 90%
Old: >65 Years 3 10%
Total 30 100%

Education Level

Low: Elementary School 26 92%

2 Medium: Junior High School 4 8%

High: Senior High School and above 0 0%
Total 30 100%

Income Level

Low: <IDR 1,500,000 22 74%

3 Medium: IDR 1,500,000-3,000,000 7 23%

High: >IDR 3,000,000 1 3%
Total 30 100%

Expenditure Level

Low: <IDR 1,500,000 13 43%

4 Medium: IDR 1,500,000-3,000,000 11 37%
High: >IDR 3,000,000 6 20%
Total 30 100%

Length of Land Management

New: <10 Years 11 37%

5 Medium: 10-20 Years 11 37%
Long: >20 Years 8 26%
Total 30 100%

Source: Primary Data (2025).

As a result of this research, it is apparent that
households are heavily dependent upon horticultural
products that have short production cycles (e.g., cabbage,
chili, and carrots). Market fluctuations cause households
to experience fluctuations in household income, and as a
result, they seek out and implement maximising produc-
tion strategies. In smallholder production systems, short-
term pressures are often placed upon farmers to maximise
production, particularly in locations where risk manage-
ment is weak .

These results confirm that the economic reliance
of households on horticultural commodities produced by
intensive agriculture is also a major structural influence

on the land-use decisions made by farmers, with land-use

decisions made on the basis of improving production, con-
sistent with broader research about tropical agriculture in

smallholder agriculture "

3.1.2. Institutional Context

The Forest Farmer Group (KTH) supports the issu-
ance of a formally approved Social Forestry license to the
farmers. Although tenure has been granted, limited insti-
tutional support exists to promote sustainable agricultural
and forestry practices. This is similar to a wider pattern of
forest tenure reform in that, as tenure rights are devolved,
they do not necessarily have the appropriate level of finan-
cial or technical support building "**.

Extension services are irregular, focusing mostly on
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crop productivity rather than creating sustainable agricul-
tural and forestry practices through soil and water conser-
vation. It appears that even though the KTH operates as
an administrative authority, it does not appear to provide
adequate ecological stewardship through governance. Gov-
ernance theory states that, in order to assess a governance
system’s overall effectiveness, we need to consider not
only the formal institutions of governance but also the en-
forcement capacity, incentives and collective norms ¥/,
From this viewpoint, it appears that the continuing
existence of a part of the institutional gap as a result of
tenure reform has provided an increase in access to land;
however, it has not created a governance system that ade-
quately integrates conservation norms as part of its gover-

nance.
3.1.3. Biophysical Conditions

The region has steep terrain with heavy amounts of
precipitation, making it naturally vulnerable to erosion
due to rainwater flowing downbhill. Studies of tropical up-
land areas have repeatedly proven that the combination of
steep slopes with high levels of rainfall will increase the
amount of surface runoff and soil erosion during periods of
high-intensity agricultural production >

When examining plots in this region, it was clear at
the beginning of the planting season that few of the plots
had vegetative cover; that is, there were very few plants
growing on the soil surface. Additionally, multiple plots
exhibited evidence of rill erosive features. It has been
established that the lack of structural erosion control in
steeper gradients can lead to more rapid rates of land deg-
radation than similar sites that contain some form of struc-
tural erosion control **.

Biophysical factors contribute to increased vulnera-
bility of soils to erosional processes when these same soils
have experienced high levels of disturbance as a result of

agricultural activities.

3.2. Farmers’ Perception and Conservation
Capacity

Farmers living and working in areas that are at risk
of erosion have differing points of view on the severity of
soil degradation. Many of the farmers surveyed acknowl-

edge that erosion happens when there are large amounts

of rain; however, they tend to think of it as a season-
al issue, rather than something that will build up over
many seasons. Research that has focused on farmers’
perceptions of erosion indicates that just because a per-
son knows about the existence of an erosion risk does not
necessarily mean the person will change their behavior
due to that risk unless there are economic consequences
to the individual .

Farmers are generally not familiar with the formal
methods of soil and water conservation, such as planting
crops on the bank and using vegetation as a barrier. Farm-
ers are generally not interested in soil and water conserva-
tion methods because of the potential loss of planting space
and the added labor. Other smallholder farmers engaged
in the study of soil and water conservation found that per-
ceived opportunity costs also had an impact on whether or
not farmers adopted conservation measures !'®'.

Risk perception appears to be modified based on
how farmers perceive their income needs in the near fu-
ture. Farmers who have completed more education and
farmers who have farmed longer tend to have more un-
derstanding of the decline of soil fertility. Recent studies
have similarly shown that farmers’ knowledge, risk per-
ceptions, farming experience, and farm characteristics
play important roles in shaping their adaptive responses
to environmental change *.

Overall, the capacity of farmers to participate in con-
servation is diminished due to limited technical capabilities
and low levels of institutional support, in addition to the
perception of trade-offs between participating in conserva-

tion and generating short-term profits.

3.3.Land Management Practices

3.3.1. Dominance of Monoculture Horticulture

In most of the region, the predominant system of
land management relies heavily on the use of monoculture
horticultural crops with intensive tillage and a short rota-
tion history. This leads to high soil exposure during land
preparation and increases the risk of surface runoff. Com-
pared to diversified agroforestry systems, monoculture
systems established on sloping terrain have been shown to
have lower stability of soil structural integrity and to have

. . . 29
an increased risk of erosion .
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There are instances of crop rotations taking place, but
they are limited to short-cycle vegetable categories that do
not allow for extended periods of recovery for the soil. Ad-
ditionally, limited plant diversity and landscape heterogene-
ity may reduce the resilience of agricultural landscapes and

their capacity to maintain ecosystem functions *'/.

3.3.2. Limited Adoption of Conservation Prac-
tices

The implementation of conservation measures is
inconsistent and very informal. A small percentage of
farmers align planting rows with slope contours but do not
follow an organized design. There is little integration of
agroforestry and a very limited number of structural con-
servation measures.

Research on the factors influencing conservation
adoption suggests that institutional facilitation and cooper-
ative action are the primary drivers to maintain these mea-

4% Without the development of structured

sures over time !
support mechanisms, conservation will remain primarily
an individual practice rather than a group activity. The ev-
idence indicates that there are currently no conservation
practices that have been institutionalized within the gover-
nance framework associated with the management of the

Social Forestry scheme.

3.4.Ecological and Governance Qutcomes

3.4.1. Ecological Implications

The observation of eroded soil and its subsequent
report reflect that the soil continues to degrade progressive-
ly over time. Many farmers in this area are experiencing
diminished soil productivity in specific areas due to the
increased use of fertilizer. Soil degradation has been estab-
lished to be possibly the primary cause of nutrient depletion
and decreased crop yield on upland sites in the Tropics "\

The amount of soil lost as a result of surficial runoff
during periods of heavy rain adds to the amount of sediment
being moved downstream. While no significant landslides
occurred within the duration of the reporting period, the
combination of steep terrain and high agricultural produc-
tion provides a clear indication that if these conditions con-
tinue, there will be an increase in ecological vulnerability >,
This ecological condition can be classified, at this

point in time, as moderately degraded; however, there is

capacity for reversing the ecological degradation through
improved governance support for the conservation of eco-

logical resources.

3.4.2. Governance Performance and Sustain-
ability Implications

From a governance standpoint, access rights and
short-term income opportunities for the Social Forest-
ry scheme have been improved. However, there is still a
weakly institutionalized ecological sustainability compo-
nent. Decentralized forest governance contexts show sim-
ilar results where security of tenure improves welfare but
does not guarantee environmental restoration ****),

Limited inclusion of conservation planning within
KTH indicates potential misalignment between institution-
al objectives and ecological safeguards. Sustainability is
based on adaptive governance systems that align incentives
with knowledge and ecological feedback ",

Long-term sustainability of the Social Forestry sys-
tem will therefore be dependent on enhancing institutional
capacity to incorporate soil and water conservation into

collective management practices.

3.5.SWOT Synthesis and Strategic Mapping

After synthesizing all of the socio-economic, institu-
tional, perceptual, and biophysical findings, twenty-three
SWOT factors were validated across multiple stakehold-
ers (Table 2). The strengths associated with formal tenure
security and institutional infrastructure were relatively
high, while limited extension intensity, weak conservation
internalization in KTH, and an income-expenditure imbal-
ance all constrained conservation investment, which are
weaknesses. The supportive policy environment and latent
value-chain capacity of BUMDes and KUPS are both indi-
cators of a favourable opportunity for conservation invest-
ment, while ecological vulnerabilities (i.e., water scarcity
and climate variability) and market pressures (i.e., price
volatility) pose a threat.

Cross-stakeholder validation (Table 3) demonstrates
that the two weakest conditions associated with limited
conservation adoption (W3) and limited extension cov-
erage (WS5) achieved the highest degree of agreement be-
tween all stakeholder groups (i.e., four out of six). Like-

wise, both of the strongest conditions associated with
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formal tenure security (S1) and pre-existing institutional
infrastructure (S5) also experienced similarly high degrees
of corroboration across all six stakeholder groups. Ulti-
mately, these areas of stakeholder convergence demon-

Table 2. SWOT Matrix of Social

strate that the gap in institutional support is not simply a
belief held exclusively by one stakeholder group but rather
a common diagnosis among all three groups (farmers, gov-

ernment, and local institutions).

Forestry Governance in Giriawas.

Strengths (Internal-Positive)

‘Weaknesses (Internal-Negative)

S1. Formal tenure security through Social Forestry permit (SK.9442/
MENLHK-PSKL/PKPS/PSL.0/9/2023), valid for 35 years with 5-year
evaluation cycles.

S2. Productive age structure among farmer-respondents (90% in the
15-64 age range), supporting physical capacity for adaptive land man-
agement.

S3. Diverse commodity base across the village (horticultural crops, tea,
coffee, perennial fruits) enables economic diversification beyond mono-
culture.

S4. Cross-stakeholder recognition of land degradation, with farmers, the
village government, the forestry agency, and the wider community all
identifying soil-quality decline as a problem.

S5. Pre-existing local institutional infrastructure: Forest Farmer Group
(KTH Giri Purnama Alam), Combined Farmer Groups (Gapoktan), and
Village-Owned Enterprises (BUMDes).

S6. Expressed willingness among farmer-respondents to adopt agrofor-
estry-based land management under appropriate institutional support.

W1. Low formal education attainment among farmer-respondents (92%
primary school or below) constrains adoption of technical conservation
knowledge.

W2. Income-expenditure imbalance: 74% of farmer-respondents in the
low-income bracket (<IDR 1,500,000/month), while expenditure spans
medium-to-high categories.

W3. Limited adoption of contour planting, vegetative barriers, and struc-
tural conservation measures despite recognized erosion risk.

W4. Continued reliance on chemical fertilizers and short-rotation mono-
culture practices on sloping terrain.

WS5. Low intensity and narrow scope of agricultural extension services,
with productivity emphasis rather than conservation focus.

W6. Weak internalization of soil and water conservation within KTH
governance functions.

W7. Budget and infrastructure constraints limit rehabilitation and conser-
vation investment at the institutional level.

Opportunities (External-Positive)

Threats (External-Negative)

O1. Supportive national policy framework: Permen LHK No. 9/2021 on
Social Forestry Management and Permen LHK No. 23/2021 on Forest
and Land Rehabilitation.

02. Potential for agroforestry development integrating perennial com-
modities (coffee, avocado, durian) with existing horticultural systems.
03. Existing value-chain institutions (BUMDes, Forest Social Business
Group/KUPS) capable of capturing post-harvest value addition.

0O4. Possible engagement with external partners (NGOs, private sector,
academic institutions) for technical and financial support.

O5. Biophysical suitability for high-value horticultural and perennial sys-
tems given the highland altitude and rainfall regime.

T1. Localized water scarcity affecting downstream community liveli-
hoods, attributable in part to upstream land-cover degradation.

T2. Persistent deforestation and unauthorized land conversion pressures
within and adjacent to the Social Forestry area.

T3. Climate variability and pest outbreaks reduce horticultural yields and
increase production risk.

T4. Volatile horticultural commodity prices that weaken capacity for
long-term conservation investment.

T5. Implementation gaps in government conservation programs, includ-
ing irregular extension coverage and limited program continuity.

Source: Authors’ synthesis based on cross-stakeholder interviews (n = 38) and field observation, November—December 2024.

Table 3. Cross-Stakeholder Validation Matrix.

Factor PD CDK

KL MU PU Total

S1
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Table 3. Cont.

Factor P PD CDK KL MU PU Total
T2 v v v 3
T3 v v v v 4
T4 v v N 3
T5 N N N 3

Notes: P = Farmer-respondents; PD = Village Government; CDK = Provincial Forestry Service Branch Office; KL = Local Institutions (KTH leadership); MU = Surround-
ing Community Members; PU = Value-Chain Actors. v indicates that the factor was substantively corroborated by the stakeholder category. “Total” reports the number of
stakeholder categories corroborating each factor. Only factors with corroboration >2 are retained in the SWOT matrix.

In reviewing the fourteen SWOT factors, as they
are distributed across the four dimensions of institution-
al alignment (Table 4), it can be seen that there is an
asymmetrical distribution of the fourteen SWOT factors
across the four dimensions. The Institutional Capacity
dimension (IC) has a higher percentage of weak/threat
factors—eight out of the thirteen IC-related factors are

classified as either weak or a threat, as compared to the

other three institutional dimensions (ES, TS, EI). The
Ecological Sensitivity dimension (ES) has a similar dis-
tribution, with six out of the seven ES-related factors
classified as either weak or a threat. In contrast, Tenure
Security (TS) has almost all of its factors classified as ei-
ther strengths or opportunities, and Economic Incentives
(EI) has a mixed but primarily negative distribution of

its factors.

Table 4. Mapping of SWOT Factors onto Institutional Alignment Dimension.

Factor Tenure Security (TS)

Institutional Capacity (IC)

Economic Incentives (EI)  Ecological Sensitivity (ES)

S1 °

S2 °
S3

S4

S5

S6

Wi

w2

W3

W4

W5

Wé6

w7

(0] °
02

03

04 °
05

T1

T2 °
T3

T4

T5 °

Notes: e indicates that the SWOT factor primarily relates to the corresponding institutional alignment dimension. A factor may relate to more than one dimension. The
mapping is interpretive and derived from the theoretical framework adopted in this study. Aggregated, the mapping reveals dimensional deficits in Institutional Capacity (IC)
and Ecological Sensitivity (ES), with Tenure Security (TS) and Economic Incentives (EI) showing less acute imbalance.

This mapping of SWOT factors across the four di-
mensions of institutional alignment reveals an uneven dis-
tribution of strengths and constraints. Tenure security is
largely associated with strengths and opportunities, where-

as institutional capacity and ecological sensitivity are dom-

inated by weaknesses and threats. This pattern supports the
study’s main finding that the principal barriers to conserva-
tion outcomes in the Giriawas Social Forestry scheme are
not related to tenure security itself but rather to limitations

in institutional capacity and the integration of ecological
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considerations into governance practices. Based on this as-
sessment, the strategic options presented in Table 5 were
prioritized according to their potential to address these
identified constraints. Strategies classified as SO and WO
focus on strengthening institutional capacity, improving
conservation support mechanisms, and integrating ecolog-

ical considerations into local governance arrangements. In

contrast, ST and WT strategies are intended to reduce the
risks associated with ecological vulnerability and external
pressures that may undermine long-term sustainability.
This interpretation is consistent with recent studies show-
ing that variations in Social Forestry performance across
Indonesia are strongly influenced by differences in local

institutional capacity and governance effectiveness '**.

Table 5. Strategic Options Derived from SWOT—Alignment Synthesis.

Internal
External Strengths (S) Weaknesses (W)
Opportunities SO1. Leverage existing tenure (S1) and the national policy WOI. Use the policy framework (O1) and external partnerships (O4)

((0) framework (O1): at the next five-year permit evaluation

under SK.9442/2023, CDK Region V and the KPH attach
slope-based conservation conditionality to permit renewal,

requiring contour planting or vegetative cover on plots
above a defined gradient.

SO2. Combine farmer willingness (S6) with biophysical
suitability (O5) and agroforestry potential (02): KTH

Giri Purnama Alam designates selected degraded plots for
agroforestry pilots integrating coffee, avocado, and durian,

supplied through the existing government free-seedling
scheme and enforced through the KTH chair’s standing
internal agroforestry rule.

SO3. Channel local institutional capacity (S5) into val-

to close the extension gap (W5): embed soil and water conserva-
tion modules into CDK Region V’s per-village extension schedule,
delivered through KTH Giri Purnama Alam and the Gapoktan at a
frequency matched to available extension capacity. Structure the
partnership as a tripartite arrangement: CDK as extension authority
under Permen LHK No. 9/2021, KTH and Gapoktan as the uptake
channel, and one external technical partner (an academic institution
through community service or MBKM schemes, or an agroforestry
program operating in the district) supplying training not available
internally. Couple training with a concrete incentive, namely priority
access to subsidized inputs (W4) for plots adopting contour planting
or vegetative cover.

WO?2. Mobilize value-chain channels (O3) to ease the income-expen-

Threats (T)

ue-chain institutions (O3): route agroforestry and horticul-
tural output through KUPS and BUMDes for aggregation
and grading, ring-fencing a share of the margin as a group
conservation fund.

SO4. Use cross-stakeholder recognition of degradation
(S4) as the basis for external partnership engagement (O4):
build on documented farmer willingness to engage one ex-
ternal technical partner (academic or agroforestry-program
type) for co-delivered extension and monitoring.

ST1. Activate local institutions (S5) and cross-stakeholder
recognition (S4) against deforestation (T2) and water-re-
source change (T1): establish KTH-based early-warning
monitoring using three low-cost indicators (percentage
vegetative cover, presence of contour terraces, visible
erosion rills), reported each cropping cycle and link them
to community water-scarcity reports.

ST2. Diversify the commodity base (S3) to reduce expo-
sure to price volatility (T4) and climate variability (T3):
shift part of the system toward perennial commodities
(coffee, tea, konyal) to buffer horticultural swings.

ST3. Use farmer willingness (S6) and tenure clarity (S1) to
buffer program implementation gaps (T5): annex self-en-
forced conservation commitments to the Social Forestry
permit so they persist when government programs lapse.

diture imbalance (W2): use BUMDes and KUPS marketing to raise
farm-gate prices through aggregation and grading, directing part of
the price premium toward conservation inputs.

WO3. Use policy mandates (O1) to address the weak conservation
function of KTH (W6): amend KTH Giri Purnama Alam’s internal
rules, building on the chair’s existing agroforestry mandate, to make
conservation compliance a condition of membership, formalized by
CDK within the Social Forestry Management Plan (Rencana Kelola
PS).

WOA4. Pilot agroforestry transitions (O2) to reconcile limited conser-
vation adoption (W3) with income concerns (W2): run result-demon-
stration transitions on selected degraded plots to show that conserva-
tion and income are complementary, tracked with simple indicators.

WT1. Strengthen extension intensity (WS5) against climate and pest
pressure (T3) on vulnerable smallholders (W2): broaden extension
content to include climate-adaptation and integrated pest management
modules, not conservation alone.

WT?2. Establish institutional monitoring (addressing W6 and T5) to
detect early ecological degradation signals (T1, T2): institutionalize
the three-indicator monitoring within KTH rules.

WTS3. Develop price-buffering mechanisms to address the income-ex-
penditure gap (W2) and price volatility (T4) together: cooperative
aggregation through KUPS plus conditional input subsidies tied to
conservation compliance.

Among these options, three are prioritized because
they address the constraints most consistently evidenced in
the data and rely on structures already in place rather than
new institutions. WO1 and WT3 target the two problems
most frequently cited among respondents—the extension

gap and the fertilizer-cost burden—and operate through

existing actors (CDK extension staff, KTH, Gapoktan, and
KUPS). WO3 offers the lowest-cost institutional lever,
since embedding conservation in KTH rules builds on the
chair’s existing agroforestry mandate. The remaining SO
and ST options function as supporting measures that rein-

force these three priorities
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4. Discussion

4.1. Tenure Reform without Institutional Align-
ment

Results show that Social Forestry has improved se-
curity of tenure and has provided new job opportunities;
however, there has not been much success with integrating
conservation strategies. This finding parallels earlier re-
search showing that formal rights do not automatically im-
prove environmental outcomes "**.

From an institutional perspective, governance ef-
fectiveness depends on the alignment of rules, incentives,

P In Giriawas,

local capacities, and ecological conditions
tenure devolution occurred in an ecologically vulnerable
horticultural landscape, yet conservation-oriented support
mechanisms remained relatively weak. Extension services
were reported to focus primarily on agricultural produc-
tion, while support for soil and water conservation was
comparatively limited. These findings suggest that tenure
reform can successfully deliver socio-economic benefits,
but environmental improvements are more likely when
conservation objectives are embedded within local gover-

nance and support systems ',

4.2. Economic Drivers and the Conservation
Adoption Dilemma

The prevalence of monoculture horticulture in Gi-
riawas indicates how economically driven short-term think-
ing impacts land use decisions. Because horticulture is the
main source of income for these farmers, farm management
is based on maximizing productivity and market returns.
Perceptions gained from interviews showed that conserva-
tion measures were often thought of as being an additional
labour requirement, taking away from the available land to
grow products, and having no guaranteed economic out-
come. Hence, under the circumstances, conservation prac-
tices appeared to be less favourable than other activities
that provided quicker financial returns. The results support
the conservation adoption literature and indicate that envi-
ronmental practices are likely to be adopted when there is a
visible economic benefit, there is reduced risk, and there is

[16,22

institutional support for implementation 1. Accordingly,

the findings indicate that local livelihood priorities need to

be considered when developing and promoting conservation
objectives. Conservation interventions must be tailored to
account for these socioeconomic disparities rather than ap-

plying a one-size-fits-all policy.

4.3. Institutional Fit and Ecological Vulnera-
bility

The term “institutional fit” refers to how well dif-
ferent types of governance work together with the ecolog-
ical context of the area being managed ", In Giriawas,
the steepness of the hills, large amounts of rain, and lots
of horticultural production create environmental situa-
tions where conservation measures need to be specially
designed. Recent research has also shown that governance
effectiveness can be affected by the way local institutions
work and the difficulty of implementing programs .

Given these findings, there was no systematic ap-
proach to differentiating the measures used for erosion
control based on the slope of the land or level of environ-
mental risk. In addition, there appears to be little or no
conservation data available for any given type of physical
feature, despite the fact that most interviewees reported be-
ing aware of the potential for soil erosion at different lev-
els. Therefore, current management practices may not be
an accurate reflection of the ecological characteristics of
the landscape.

The data provided by the SWOT analysis supports
this conclusion. The areas of Institutional Capacity and Eco-
logical Sensitivity have the highest level of weaknesses and
threats, according to estimated scores. Conversely, tenure
security has the highest number of positive and opportuni-
ty-rated factors. Together, these findings suggest the primary
challenges to conservation in Giriawas are related not just
to access rights but more so to limitations in terms of insti-
tutional capacity and ecological conditions. Viewed through
the lens of sustainability transitions, the transfer of land
rights in Giriawas represents an incomplete transition; it se-
cures economic access but lacks the institutional feedback
loops required to foster long-term ecological resilience.

These findings not only affirm the absence of insti-
tutions but also highlight opportunities to enhance con-
servation functions through existing governance systems.
Developing measures, such as implementing slope-based

planning, developing operational guidelines that foster
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conservation, and providing improved institutional sup-
port, could help better align governance objectives with

local ecological conditions ***.

4.4. Social-Ecological Resilience and Feedback
Loops

Environmental change affects the resilience of so-
cial-ecological systems through the capacity of governance
to both acknowledge and react to it “*”. Though many
of the interviewees in Giriawa raised concerns about the
erosion of land and soil fertility, these worries were not
represented consistently through conservation actions or
changes in governance systems. A number of participants
experienced low levels of environmental monitoring, in-
adequate technical assistance, and a lack of coordination
among stakeholders. However, it was not clear how much
influence ecological feedback had on management prior-
ities. Although the evidence does not prove that environ-
mental information will create long-lasting conservation
challenges when not integrated into local governance sys-

tems, it does suggest that such challenges may occur.

4.5. Reframing Social Forestry Sustainability

The findings indicate that Social Forestry sustainabil-
ity should be evaluated through a broader framework than
tenure security and livelihood improvement alone. While
these dimensions remain important, long-term sustainabili-
ty also depends on the extent to which governance systems
support conservation-oriented land management Y. The
Giriawas case demonstrates the importance of considering
interactions among ecological conditions, institutional ar-
rangements, economic incentives, and farmer decision-mak-
ing processes. Rather than relying on a single indicator of
success, future evaluations of Social Forestry programs
could benefit from integrating ecological indicators such as
soil conservation performance, vegetation cover, or water-
shed protection with conventional measures of access, par-

ticipation, and income generation.

4.6. Governance and Policy Implications

Based on these findings, improving environmental

outcomes in Social Forestry landscapes requires a priori-

tized implementation strategy that strengthens conserva-
tion integration within existing governance arrangements.
The first and most immediate priority is to incorporate ex-
plicit conservation objectives into KTH operational guide-
lines and management plans, ensuring that soil and water
conservation become a core management objective rather
than a complementary activity. The second priority is to
strengthen farmers’ capacity through extension programs
that provide balanced support for both agricultural produc-
tivity and conservation practices. Given that awareness of
erosion risks alone did not consistently translate into con-
servation action, targeted technical assistance and field-
based demonstrations are needed to facilitate adoption.
The third priority is the development of incentive
mechanisms that reduce perceived trade-offs between pro-
duction and conservation. These may include conserva-
tion-linked assistance programs, performance-based incen-
tives, or ecosystem service payment schemes that reward
sustainable land management practices. Evidence from
Indonesia indicates that appropriately designed payment
for ecosystem services schemes can encourage landhold-
ers to engage in biodiversity-friendly land management
and improve conservation outcomes . Recent research
in Indonesia similarly emphasizes that mainstreaming eco-
system services requires stronger integration of ecological
objectives into policy, planning, and incentive mechanisms
rather than treating environmental benefits as separate

[46

from existing development priorities **. Finally, long-
term sustainability requires the establishment of integrat-
ed monitoring systems that combine livelihood indicators
with ecological indicators such as soil erosion control,
vegetation cover, and watershed protection outcomes. Im-
plementing these measures through existing Social Forest-
ry institutions and support mechanisms is likely to be more
feasible and cost-effective than creating new governance
structures, while also strengthening the long-term sustain-

ability of upland Social Forestry landscapes.

4.7. Theoretical Implications

The findings of this study indicate a need to explore
different theories to better understand how Social Forestry
governance, land management, and ecological stewardship
interact in the context of community-based landscapes, as

well as to develop new theoretical frameworks for future
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research. Additionally, previous work in the social, eco-
nomic, and environmental arenas suggests the possibility
of using disparate theoretical models to help explain and
understand the interrelationships between both parts of So-

cial Forestry.

4.7.1. Rethinking the Tenure—Sustainability
Assumption

The Giriawas case continues the discussion on how
tenure reform relates to environmental sustainability. Secure
tenure is an established basis for community-based forest
management; however, it appears that tenure reform’s effects
are subject to larger governance and structural factors. The
results indicate that there is a more integrated perspective
in which environmental outcomes occur from interactions
between tenure arrangements, institutional support, conser-
vation incentives, and local management practices, rather
than viewing tenure reform as an individual path to conser-
vation success. This indicates that continued Social Forestry
research needs to evaluate not only access rights but also the
governance conditions that provide long-term sustainability
outcomes. Recent evidence from Indonesia demonstrates that
Social Forestry outcomes are highly contingent upon local
institutions, power relations, and governance arrangements,
and that tenure reform alone rarely guarantees livelihood im-

1,610
L ]. MOI‘COVCI’, asSess-

provements or conservation success
ments of Social Forestry performance increasingly recognize
the existence of trade-offs among social, economic, and en-

vironmental objectives .

4.7.2. Extending Conservation Adoption The-
ory to Governance Contexts

Conserving natural ecosystems has been extensive-
ly researched with regard to the individual-level deci-
sion-making components (including but not limited to per-
ceived risk, profitability, and compatibility with the current
farming system) surrounding the decision-making process
of adopting various conservation treatments '***/. Our
study results indicate that the previously described individ-
ual-level decision factors may be influenced by the broad-
er institutional framework, including factors such as land
use decision-making authority. In addition, the provision
of technical assistance, knowledge sources, and financial
incentives for conservation practices for farmers can vary

widely between different governance systems of Social

Forestry. While this information does not negate previous
frameworks for conservation practice adoption, it extends
them by illustrating that the conditions imposed by the
governance framework can influence the support system
used by farmers when determining their decisions related
to adopting conservation practices. Thus, our findings em-
phasize that when assessing conservation practice adop-
tion, consideration must take into account two aspects:
the individual behaviour of producers in determining their
adoption of conservation practices and the interactions
between producers and the institutional framework of re-
sources available to them for implementing conservation

practices.

4.7.3. Institutional Fit in Ecologically Sensi-
tive Landscapes

The concept of institutional fit has been employed
to assess conservation-related challenges in Social For-
estry landscapes >*. Rather than focusing solely on the
presence or absence of governance arrangements, this
perspective emphasizes the extent to which institutional
mechanisms align with local ecological conditions and
management requirements. The Giriawas case illustrates
a situation in which tenure reform and local governance
structures were successfully established, yet conservation
outcomes remained limited because conservation-oriented
support mechanisms were not fully aligned with the needs
of a sloping horticultural landscape. This finding suggests
that effective Social Forestry governance requires not only
secure tenure and local participation but also institution-
al arrangements that are responsive to specific ecological
vulnerabilities. The concept of institutional fit therefore
provides a useful framework for understanding variations
in conservation outcomes across different Social Forestry
contexts, particularly in environmentally sensitive upland

areas.

4.7.4. Social-Ecological Resilience and De-
layed Feedback

The Giriawas court case highlights the need to con-
sider both “social-ecological resilience” and the lagged
effects of environmental feedbacks when evaluating Social
Forestry. The benefits that derive from secured tenure, ac-
tive participation, and improved livelihoods from imple-

menting Social Forestry step up fairly quickly to visible
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impacts for these three elements. However, the ecological
impacts of Social Forestry take much longer to become
visible. Therefore, if there are no visible ecological conser-
vation outcomes from a Social Forestry policy, it does not
necessarily mean that the policy has been unsuccessful; it
could mean that the ecological conservation outcomes de-
pend on the gradual accumulation of conservation practic-
es, the ongoing institutional support for the implementation
of Social Forestry, and the long-term adaptation by land
users to the implementation of Social Forestry. This means
that Social Forestry evaluations need to have an extended
time frame for monitoring and incorporate ecological in-
dicators that will capture the slow, gradual changes to soil
conservation, vegetation health, and resilience in upland
agricultural landscapes where environmental responses are
often significantly lagged behind the social and economic

improvements to governance and livelihoods.

4.7.5. Toward an Institutional Alignment
Framework for Sloping Social Forestry
Landscapes

The results indicate that conservation outcomes in
Social Forestry are not produced by any single factor but

emerge from the interaction among tenure security, institu-

tional capacity, economic incentives, and ecological con-
ditions. The Giriawas case shows that these factors should
not be assessed in isolation when judging the sustainability
of a community-managed setting.

Figure 3 presents this logic as a conceptual frame-
work. It situates the farmer-level Drivers, Perception, Prac-
tices, and Outcomes sequence used in the analysis within
a higher-order alignment among institutional, behavioural,

and ecological domains, and it depicts how:

1. Institutional arrangements (tenure security, institu-
tional capacity, and governance mechanisms, identi-
fied through the SWOT analysis) set the enabling or
constraining environment.

2. Farmer participation and behavior (shaped by
socio-economic drivers, perceptions, and economic
incentives) mediate the response to those arrange-
ments.

3. Ecological context (slope, rainfall, and vulnerability
to erosion) determines the urgency and the specific
form that conservation must take.

4. Conservation outcomes emerge from the degree of

alignment or misalignment among these elements.

==~ 0089~
=

Figure 3. Conceptual framework for institutional alignment in sloping Social Forestry landscapes.

The framework is intended to be conceptual rather
than a true statistical model. It is designed for a specific
sloping upland setting, with its associations being interpre-
tive in nature and based on data gathered from stakehold-
ers’ perceptions and field observations, rather than through
direct biophysical data collection methods. Results indicate
that secure tenure provides households with the ability to
develop improved livelihood conditions. However, the de-
gree to which these improved livelihood conditions lead to

increased conservation will depend on the degree to which

ecological conditions, institutional support, and gover-
nance are incorporated into local management systems.
For practitioners, this suggests that sustainable resource
management is more likely to occur when these multiple
interrelated variables are addressed together rather than
individually. To determine if the framework has more gen-
eralized applicability and to better understand the relation-
ship between governance, conservation, and environment,
comparative studies should be pursued across a range of

Social Forestry applications.
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4.7.6. Limitations and Future Research Direc-
tions

Three limitations deserve mention. First, our evi-
dence is largely qualitative and perception-based. We can-
not quantify the scale of soil loss or land degradation as a
biophysical study would, and our ecological claims should
be read with that in mind. Second, the work covers a single
Social Forestry site, with farmer-respondents drawn pur-
posively from one Forest Farmer Group; thematic satura-
tion supports the analytical adequacy of the sample for the
questions we asked here, but it does not license general-
ization to other Social Forestry settings, where ecological
and institutional configurations may differ. Third, although
institutional alignment functions as our central explanatory
lens, we have not modelled the causal relationships for-
mally. As explicitly stated in the limitations of this study,
our evidence regarding conservation outcomes is largely
qualitative and perception-based. We cannot mathematical-
ly quantify the precise scale of soil loss, water discharge
alteration, or nutrient depletion as a rigorous biophysical
study would, and our environmental assertions must be
interpreted with these methodological boundaries in mind.
Future work could measure biophysical factors, including
erosion, soil quality, and vegetation cover, in combination
with comparable designs across multiple sites to obtain a
more rigorous test for causal inference and external validi-

ty than can be established using one qualitative case alone.

5. Conclusions

Based on the results of this study, no evidence was
found that security of ownership (the right of farmers to
access and use their land) was related to the implementa-
tion of soil and water conservation practices. Farmers are
aware of the risk of erosion; however, they do not invest in
soil and water conservation measures because they are un-
aware of their potential benefits. Importantly, the soil and
water conservation outcomes evaluated in this study, both
‘perceived’ and ‘reported,” are essentially based on stake-
holder perceptions and qualitative observations rather than
direct empirical biophysical measurements at the site level.
The unevenness of conservation efforts is caused by differ-
ences in their ability and willingness to adopt sustainable

farming techniques, stemming from size variability, the

nature of their relationships with landowners, and varying

levels of socioeconomic status.
Recommendations:

1. The Provincial Forestry Service Branch Office
(CDK) should revise the Social Forestry Manage-
ment Plan (Rencana Kelola PS) to include slope-
based land use guidelines, with mandatory contour
planting on plots above 25% gradient, to be reviewed
at each five-year permit evaluation.

2. CDK should embed conservation modules into
extension schedules delivered through KTH Giri
Purnama Alam and Gapoktan, with a minimum fre-
quency of two sessions per cropping cycle, and link
training participation to priority access to subsidised
inputs.

3. KTH should amend its internal rules to make con-
servation compliance a condition of membership,
formalising the chair’s existing agroforestry mandate
and requiring at least 30% vegetative cover on all
cultivated plots.

4. CDK and KPH should establish a low-cost monitor-
ing system using three indicators (percent vegetative
cover, presence of contour terraces, visible erosion
rills), reported each cropping cycle through KTH,
with results shared at village-level meetings to main-

tain accountability.

Author Contributions

Conceptualization, O.R., D.S., M.Y.G.F., B.W. and
N.V.; data curation, D.S.; writing—original draft prepa-
ration, O.R. and D.S.; writing—review and editing, O.R.;
supervision, O.R., M.Y.G.F., B.W. and N.V.; project ad-
ministration, O.R. All authors have read and agreed to the

published version of the manuscript.

Funding

This research received no external funding.

Institutional Review Board Statement

Not applicable.

246



Research in Ecology | Volume 08 | Issue 04 | August 2026

Informed Consent Statement

Oral informed consent was obtained from all respon-
dents prior to their participation; the interview instrument
also carried a confidentiality notice and an informant ac-

knowledgment.

Data Availability Statement

The data used in this study are available from the

corresponding author upon reasonable request.

Acknowledgments

We thank the Head of Giriawas Village and Perum

Perhutani for granting this research permit.

Conflict of Interest

The authors declare no conflicts of interest.

Al Use Statement

The authors declare that no artificial intelligence (AI)
tools were used in the preparation of this manuscript.

References

[1] Fisher, M.R., Moeliono, M., Mulyana, A., et al.,
2018. Assessing the new social forestry project in
Indonesia: Recognition, livelihood and conservation?
International Forestry Review. 20(3), 346-361. DOI:
https://doi.org/10.1505/146554818824063014
Moeliono, M., Thuy, P.T., Waty Bong, L., et al., 2017.
Social Forestry—Why and for whom? A compari-
son of policies in Vietnam and Indonesia. Forest and
Society. 1(2), 78-97. DOI: https://doi.org/10.24259/
fs.v1i2.2484

Agrawal, A., Otrom, E., 2001. Collective Action,
Property Rights, and Decentralization in Resource
Use in India and Nepal. Politics & Society. 29(4),
485-514. DOI: https://doi.org/10.1177/003232920102
9004002

Ostrom, E., 2009. A General Framework for Ana-
lyzing Sustainability of Social-Ecological Systems.
Science. 325(5939), 419-422. DOI: https://doi.
org/10.1126/science.1172133

[5] Oldekop, J.A., Sims, K.R.E., Karna, B.K., et al., 2019.

(2]

(3]

(4]

Reductions in deforestation and poverty from decen-
tralized forest management in Nepal. Nature Sustain-
ability. 2(5), 421-428. DOI: https://doi.org/10.1038/
s41893-019-0277-3
Sahide, M.A K., Fisher, M.R., Erbaugh, J.T., et al.,
2020. The boom of social forestry policy and the bust
of social forests in Indonesia: Developing and apply-
ing an access-exclusion framework to assess policy
outcomes. Forest Policy and Economics. 120, 102290.
DOI: https://doi.org/10.1016/j.forpol.2020.102290
MoEF (Ministry of Environment and Forestry), 2025.
Ministry of Forestry Statistics 2024, Vol. 1 2025. Pusat
Data dan Informasi Kementerian Kehutanan: Jakarta,
Indonesia. Available from: https://statistik.kehutanan.
go.id/publication/show/buku-statistik-2024-kemente-
rian-kehutanan
Rakatama, A., Pandit, R., 2020. Reviewing social for-
estry schemes in Indonesia: Opportunities and chal-
lenges. Forest Policy and Economics. 111, 102052.
DOI: https://doi.org/10.1016/j.forpol.2019.102052
Bong, I.W., Moeliono, M., Wong, G.Y., et al., 2019.
What is success? Gaps and trade-offs in assessing
the performance of traditional social forestry systems
in Indonesia. Forest and Society. 3(1), 1-21. DOI:
https://doi.org/10.24259/fs.v3i11.5184
[10] Sirimorok, N., Sahide, M.A.K., Herrawan, H., et al.,
2024. Linking commoning with social forestry: An In-
donesian case. Trees, Forests and People. 18, 100737.
DOI: https://doi.org/10.1016/].tfp.2024.100737
[11] Borrelli, P., Robinson, D.A., Fleischer, L.R., et al.,
2017. An assessment of the global impact of 21st cen-
tury land use change on soil erosion. Nature Commu-
nications. 8(1), 2013. DOI: https://doi.org/10.1038/
s41467-017-02142-7
[12] Li, H., Tang, J., Wang, J., et al., 2024. Long-Term
Conservation Agriculture Improves Soil Quality in
Sloped Farmland Planting Systems. Plants. 13(23),
3420. DOLI: https://doi.org/10.3390/plants 13233420
[13] Gunawan, H., Yeny, 1., Karlina, E., et al., 2022. Inte-
grating social forestry and biodiversity conservation
in Indonesia. Forests. 13(12), 2152. DOI: https://doi.
org/10.3390/f13122152
[14] Liswanti, N., Kirby, D., Tamara, A., et al., 2021. Ten-
ure reform and perceived food security in Indonesia:
An exploratory study. Center for International Forest-
ry Research (CIFOR): Bogor, Indonesia. DOI: https://
doi.org/10.17528/cifor/008380
[15] Rahayu, S., Sakuntaladewi, N., Sumirat, B.K., et al.,
2024. The Role of Local Governments in Supporting
Social Forestry Implementation in Indonesia: A Social
Network Analysis and Evidence from Eastern Indone-

247


https://doi.org/10.1038/s41893-019-0277-3
https://doi.org/10.1038/s41893-019-0277-3
https://doi.org/10.1016/j.forpol.2020.102290
https://statistik.kehutanan.go.id/publication/show/buku-statistik-2024-kementerian-kehutanan
https://statistik.kehutanan.go.id/publication/show/buku-statistik-2024-kementerian-kehutanan
https://statistik.kehutanan.go.id/publication/show/buku-statistik-2024-kementerian-kehutanan
https://doi.org/10.1016/j.forpol.2019.102052
https://doi.org/10.24259/fs.v3i1.5184
https://doi.org/10.1016/j.tfp.2024.100737
https://doi.org/10.1038/s41467-017-02142-7
https://doi.org/10.1038/s41467-017-02142-7
https://doi.org/10.3390/plants13233420
https://doi.org/10.3390/f13122152
https://doi.org/10.3390/f13122152
https://doi.org/10.17528/cifor/008380
https://doi.org/10.17528/cifor/008380
https://doi.org/10.1505/146554818824063014
https://doi.org/10.24259/fs.v1i2.2484
https://doi.org/10.24259/fs.v1i2.2484
https://doi.org/10.1177/0032329201029004002
https://doi.org/10.1177/0032329201029004002
https://doi.org/10.1126/science.1172133
https://doi.org/10.1126/science.1172133

Research in Ecology | Volume 08 | Issue 04 | August 2026

sia. Forest and Society. 8(1), 154-178. DOI: https://
doi.org/10.24259/fs.v8i1.28524

[16] Knowler, D., Bradshaw, B., 2007. Farmers’ adoption
of conservation agriculture: A review and synthesis
of recent research. Food Policy. 32(1), 25-48. DOI:
https://doi.org/10.1016/j.foodpol.2006.01.003

[17] Ngaiwi, M.E., Molua, E.L., Sonwa, D.J., et al., 2023.
Do farmers’ socioeconomic status determine the
adoption of conservation agriculture? An empirical
evidence from Eastern and Southern Regions of Cam-
eroon. Scientific African. 19, e01498. DOI: https://
doi.org/10.1016/j.sciaf.2022.e01498

[18] Ismariana, E., Kusuma, A.F., Permadi, D.B., et al.,
2024. Corruption in Social Forestry in Indonesia.
Forest and Society. 8(2), 443—463. DOI: https://doi.
org/10.24259/fs.v812.34782

[19] Helms, M.M., Nixon, J., 2010. Exploring SWOT
analysis—Where are we now? Journal of Strategy
and Management. 3(3), 215-251. DOI: https://doi.
org/10.1108/17554251011064837

[20] Giirel, E., Tat, M., 2017. SWOT analysis: A theoreti-
cal review. Journal of International Social Research.
10(51), 994-1006.

[21] Cleaver, F., 2012. Development through Bricolage:
Rethinking Institutions for Natural Resource Manage-
ment. Routledge: London, UK. pp. 1-61.

[22] Pannell, D.J., Marshall, G.R., Barr, N., et al., 2006.
Understanding and Promoting Adoption of Conserva-
tion Practices by Rural Landholders. Australian Jour-
nal of Experimental Agriculture. 46(11), 1407-1424.
DOI: https://doi.org/10.1071/EA05037

[23] Morgan, R.P.C., 2005. Soil Erosion and Conservation.
Blackwell Publishing: Oxford, UK.

[24] Agrawal, A., 2001. Common Property Institutions
and Sustainable Governance of Resources. World
Development. 29(10), 1649-1672. DOI: https://doi.
org/10.1016/S0305-750X(01)00063-8

[25] Chhatre, A., Agrawal, A., 2009. Trade-offs and syner-
gies between carbon storage and livelihood benefits
from forest commons. Proceedings of the National
Academy of Sciences. 106(42), 17667—-17670.

[26] Creswell, J.W., Plano Clark, V.L., 2018. Designing
and Conducting Mixed Methods Research. Sage Pub-
lications: Thousand Oaks, CA, USA.

[27] Cleaver, F., 2017. Development through Brico-
lage. Routledge: London, UK. DOI: https://doi.
org/10.4324/9781315094915

[28] Ostrom, E., 2005. Understanding Institutional Diver-
sity. Princeton University Press: Princeton, NJ, USA.

[29] Nair, P.K.R., 1993. An Introduction to Agroforestry.
Kluwer Academic Publishers: Dordrecht, The Nether-

lands.

[30] Folke, C., Hahn, T., Olsson, P, et al., 2005. Adaptive
Governance of Social-Ecological Systems. Annu-
al Review of Environment and Resources. 30(1),
441-473. DOI: https://doi.org/10.1146/annurev.ener-
2y.30.050504.144511

[31] Patton, M.Q., 2015. Qualitative Research and Evalu-
ation Methods: Integrating Theory and Practice. Sage
Publications: Thousand Oaks, CA, USA.

[32] Hennink, M.M., Kaiser, B.N., Marconi, V.C., 2017.
Code Saturation Versus Meaning Saturation. Quali-
tative Health Research. 27(4), 591-608. DOI: https://
doi.org/10.1177/1049732316665344

[33] Bernard, B., Lux, A., 2017. How to Feed the World
Sustainably: An Overview of the Discourse on Agro-
ecology and Sustainable Intensification. Regional En-
vironmental Change. 17(5), 1279-1290. DOI: https://
doi.org/10.1007/s10113-016-1027-y

[34] Denzin, N.K., 2017. The Research Act: A Theoretical
Introduction to Sociological Methods. Routledge:
London, UK.

[35] Bowen, G.A., 2009. Document Analysis as a Qual-
itative Research Method. Qualitative Research
Journal. 9(2), 27-40. DOI: https://doi.org/10.3316/
QRJ0902027

[36] Braun, V., Clarke, V., 2006. Using themat-
ic analysis in psychology. Qualitative Research
in Psychology. 3(2), 77-101. DOI: https://doi.
org/10.1191/1478088706qp0630a

[37] Angelsen, A., Kaimowitz, D., 1999. Rethinking the
Causes of Deforestation: Lessons from Economic
Models. The World Bank Research Observer. 14(1),
73-98. DOI: https://doi.org/10.1093/wbro/14.1.73

[38] Larson, A.M., Barry, D., Dahal, D.R., et al. (Eds.),
2010. Forests for People: Community Rights and For-
est Tenure Reform. Earthscan: London, UK.

[39] Pimentel, D., Harvey, C., Resosudarmo, P., et
al., 1995. Environmental and Economic Costs of
Soil Erosion and Conservation Benefits. Science.
267(5201), 1117-1123. DOIL: https://doi.org/10.1126/
science.267.5201.1117

[40] Ricart, S., Gandolfi, C., Castelletti, A., 2025. What
drives farmers’ behavior under climate change?
Decoding risk awareness, perceived impacts, and
adaptive capacity in northern Italy. Heliyon. 11(1),
e41328. DOI: https://doi.org/10.1016/j.heliyon.2024.
e41328

[41] Brooker, R.W., Hawes, C., Lannetta, P.P.M., et al.,
2023. Plant diversity and ecological intensification
in crop production systems. Journal of Plant Ecolo-
gy. 16(6), rtad015. DOI: https://doi.org/10.1093/jpe/

248


https://doi.org/10.1146/annurev.energy.30.050504.144511
https://doi.org/10.1146/annurev.energy.30.050504.144511
https://doi.org/10.1177/1049732316665344
https://doi.org/10.1177/1049732316665344
https://doi.org/10.1007/s10113-016-1027-y
https://doi.org/10.1007/s10113-016-1027-y
https://doi.org/10.3316/QRJ0902027
https://doi.org/10.3316/QRJ0902027
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1093/wbro/14.1.73
https://doi.org/10.1126/science.267.5201.1117
https://doi.org/10.1126/science.267.5201.1117
https://doi.org/10.1016/j.heliyon.2024.e41328
https://doi.org/10.1016/j.heliyon.2024.e41328
https://doi.org/10.1093/jpe/rtad015
https://doi.org/10.24259/fs.v8i1.28524
https://doi.org/10.24259/fs.v8i1.28524
https://doi.org/10.1016/j.foodpol.2006.01.003
https://doi.org/10.1016/j.sciaf.2022.e01498
https://doi.org/10.1016/j.sciaf.2022.e01498
https://doi.org/10.24259/fs.v8i2.34782
https://doi.org/10.24259/fs.v8i2.34782
https://doi.org/10.1108/17554251011064837
https://doi.org/10.1108/17554251011064837
https://doi.org/10.1071/EA05037
https://doi.org/10.1016/S0305-750X(01)00063-8
https://doi.org/10.1016/S0305-750X(01)00063-8
https://doi.org/10.4324/9781315094915
https://doi.org/10.4324/9781315094915

Research in Ecology | Volume 08 | Issue 04 | August 2026

rtad015 ished policy agenda. Forest Policy and Economics.
[42] Ardyanto, N., Wulandari, C., Bakri, S., et al., 2026. 123, 102376. DOI: https://doi.org/10.1016/j.for-
Evaluating the Effectiveness of Social Forestry: A p01.2020.102376

Meta-Analysis of Policy Documents and Implemen- [45] Rudolf, K., Edison, E., Wollni, M., 2022. Achiev-
tation. Jurnal Pemerintahan dan Kebijakan (JPK).

7(2), 129-141. DOI: https://doi.org/10.18196/jpk.
v7i2.27416
[43] Saputra, 1., Faturachmat, F., Muin, A.V.F., et al., 2025.

ing landscape patterns for biodiversity conservation
through payments for ecosystem services—Evidence
from a field experiment in Indonesia. Ecological Eco-

Sequencing the political forest: Power, exclusion, and nomics. 193, 107319. DOL: https://doi.org/10.1016/

the corporate hijacking of social forestry in Indone- j.ecolecon.2021.107319 o '
sia. Forest Policy and Economics. 181, 103668. DOI: [46] Nugroho, H.Y.S.H., Nurfatriani, F., Indrajawa Y., et

https://doi.org/10.1016/j.forpol.2025.103668 al., 2022. Mainstreaming ecosystem services from In-
[44] Aggarwal, S., Larson, A., McDermott, C., et al., donesia’s remaining forests. Sustainability. 14(19),
2021. Tenure reform for better forestry: An unfin- 12124. DOI: https://doi.org/10.3390/sul141912124

249


https://doi.org/10.1093/jpe/rtad015
https://doi.org/10.18196/jpk.v7i2.27416
https://doi.org/10.18196/jpk.v7i2.27416
https://doi.org/10.1016/j.forpol.2025.103668
https://doi.org/10.1016/j.forpol.2020.102376
https://doi.org/10.1016/j.forpol.2020.102376
https://doi.org/10.1016/j.ecolecon.2021.107319
https://doi.org/10.1016/j.ecolecon.2021.107319
https://doi.org/10.3390/su141912124

