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Abstract. Ernawati, Syahidah, Mujetahid A. 2026. SWOT-AHP analysis of youth participation in South Sulawesi, Indonesia, palm sugar
agroforestry. Asian J Agric 10: gl00103. https://doi.org/10.13057/asianjagric/g100103. Youth disengagement from agroforestry-based
livelihoods threatens the continuity of palm sugar production and the broader non-timber forest product economy in South Sulawesi,
Indonesia. This study examines factors influencing youth participation in palm sugar agroforestry and prioritizes actionable strategies to
strengthen youth engagement in the Universitas Hasanuddin Educational Forest (KHDTK) landscape. Data were collected through
household surveys, semi-structured expert interviews, and field observations in Rompegading and Limapoccoe Villages. An integrated
SWOT-AHP approach was applied to (i) identify internal and external factors shaping youth participation, (ii) formulate strategic
alternatives, and (iii) rank strategies based on expert judgments and derived priority weights. The results highlight that the most
influential strategic priorities focus on value-added product innovation and the expansion of digital/social-media marketing, supported
by capacity building and institutional strengthening to improve product quality, coordination, and market access. Taken together, the
results suggest that palm sugar agroforestry becomes more appealing to young people when it is framed as a market-oriented
agribusiness, with roles beyond traditional production such as product development, branding, and online customer engagement. The
prioritized strategy package provides practical guidance for local stakeholders. It highlights targeted, youth-focused interventions that
upgrade palm sugar enterprises and strengthen the attractiveness and viability of agroforestry-based livelihoods.

Keywords: Digital marketing, NTFPs, palm sugar agroforestry, SWOT-AHP, youth participation

Abbreviations: AHP: Analytic Hierarchy Process, EFAS: External Factor Analysis Summary, IFAS: Internal Factor Analysis
Summary, KHDTK: Special Purpose Forest Area, NTFP: Non-Timber Forest Products, SWOT: Strengths, Weaknesses, Opportunities,
Threats

INTRODUCTION

Palm sugar (4renga pinnata (Wurmb) Merr.) is a key
Non-Timber Forest Product (NTFP) within Indonesia’s
agroforestry systems, providing an important source of
income for forest-adjacent rural communities (Mogea et al.
1991; Derebe and Alemu 2023; Makarennu et al. 2023).
Beyond income generation, sugar palm agroforestry
contributes to multifunctional landscapes through perennial
tree cover, mixed-species cultivation, and traditional
management practices that enhance ecological stability and
sustainable  forest wuse. However, the long-term
sustainability of palm sugar agroforestry increasingly
depends on the continued participation of younger
generations in production and marketing activities. Given
its dependence on experiential knowledge transfer,
intergenerational skill transmission, and labor continuity,
declining youth participation directly threatens the
sustainability of palm sugar agroforestry systems.

Youth engagement in agriculture, community forestry,
and NTFP-based livelihoods is declining across Asia as
many young people shift toward non-agricultural
employment (Robson et al. 2020; Griffin et al. 2024).
Similar patterns are observed in palm sugar-producing
areas surrounding the Universitas Hasanuddin Educational

Forest (KHDTK) in South Sulawesi, Indonesia, where
many young people seek employment outside agroforestry,
weakening the regeneration of skilled palm sugar producers
(Hopid et al. 2023; Mujetahid et al. 2023). This
disengagement is reinforced by weak knowledge transfer,
low adoption of improved processing technologies,
dependence on fluctuating markets, and the persistence of
labor-intensive traditional practices. Together, these factors
reduce the perceived attractiveness of palm sugar
agroforestry as a viable and modern livelihood option for
rural youth. For many young people, palm sugar activities
are associated with physically demanding work, unstable
income, and limited opportunities for innovation,
entrepreneurship, or social mobility. Such perceptions
discourage youth from viewing agroforestry as a long-term
career pathway rather than a residual or transitional
occupation.

Previous studies show that youth disengagement from
agriculture and NTFP-based livelihoods is shaped by
economic uncertainty, limited innovation opportunities,
and weak institutional support (Robson et al. 2020; Bannor
et al. 2021; Pratiwi et al. 2024). In palm sugar and other
NTFP contexts, research has documented value-chain
characteristics and production constraints, but many studies
remain descriptive and provide limited guidance on which
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combinations of interventions, such as product upgrading,
digital marketing, training, and institutional strengthening,
should be prioritized to re-engage youth and improve sector
performance (Pasaribu et al. 2021; Dou et al. 2023;
Makarennu et al. 2023). As a result, development programs
often propose multiple recommendations without clear
sequencing, making implementation difficult under limited
resources and coordination capacity. This lack of
prioritization is particularly problematic in smallholder
agroforestry systems, where households and local
institutions must carefully allocate labor, capital, and time.

Strategic planning tools such as SWOT (Strengths,
Weaknesses, Opportunities, Threats) are widely used to
translate complex internal and external conditions into
feasible development strategies in agriculture and forestry
(Rahman et al. 2020; Bayraktar and Yiiksel 2023; Manaf et
al. 2025). Conventional SWOT, however, is often criticized
for being overly qualitative and for its limited ability to
rank strategic alternatives, which can produce long lists of
actions without clear priorities (Shrestha et al. 2004).

Integrating SWOT with the Analytic Hierarchy Process
(AHP) addresses this limitation by wusing pairwise
comparisons to derive factor weights and prioritize
strategies transparently (Saaty 1977; Ishizaka and Labib
2011). This integration is especially suitable for youth
participation issues because decisions must balance
household, market, technology, and institutional constraints
while transparently prioritizing competing interventions
based on stakeholder judgments. The SWOT-AHP
approach has been applied in forestry and NTFP contexts,
including forest certification, joint forest management,
silvopasture adoption, and NTFP commercialization
(Kurttila et al. 2000; Etongo et al. 2018; de Alcantara et al.
2022; Kafle et al. 2023). Nevertheless, applications that
explicitly focus on youth participation in palm sugar
agroforestry remain scarce, particularly in Indonesia.

This study addresses that gap by applying an integrated
SWOT-AHP framework in Rompegading and Limapoccoe
Villages within the KHDTK area of South Sulawesi to
identify key internal and external factors, formulate
strategic alternatives, and prioritize those alternatives for
implementation. Accordingly, this study aims to: (i)

identify internal and external factors influencing youth
participation in palm sugar agroforestry; (ii) formulate
strategic alternatives to enhance youth involvement and
sector performance; and (iii) prioritize these strategies
using an integrated SWOT-AHP approach.

MATERIALS AND METHODS

Research location

The study was conducted in Rompegading and
Limapoccoe Villages, Cenrana Subdistrict, Maros
Regency, South Sulawesi, Indonesia. Both villages are
located within the Universitas Hasanuddin Educational
Forest Special Purpose Forest Area (KHDTK), which
covers approximately 1,460.50 ha. The area lies at around
04°59'55.3" S and 119°46'33.1" E, at approximately 500 m
above sea level, with hilly terrain and a humid tropical
climate (Schmidt-Ferguson type C) (Mujetahid et al. 2023).

The landscape is dominated by sugar palm-based
agroforestry systems intercropped with other tree species
and annual crops. The site was selected purposively due to
the high density of sugar palm stands, active palm sugar
processing, and long-standing community engagement in
traditional agroforestry management. A map of the study
location is provided in Figure 1.

Research design and data collection

This study employed an explanatory, descriptive
quantitative design using a cross-sectional survey approach
to examine factors influencing youth participation in palm
sugar agroforestry. Because data were collected at a single
point in time, the findings describe associations and
perceptions and do not support causal inference or
assessment of changes over time. Data were collected
through: (i) household surveys, (ii) semi-structured expert
interviews, and (iii) field observations in Rompegading and
Limapoccoe Villages. The household survey captured
socioeconomic characteristics, participation roles (tapping,
processing, marketing), and perceptions of youth and adult
household members involved in palm sugar activities.
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Figure 1. Map of the research location within the Universitas Hasanuddin Educational Forest (KHDTK), South Sulawesi, Indonesia
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Field observations were conducted to verify survey and
interview information and to document processing
practices and local institutional arrangements. A total of 51
household respondents participated in the survey across the
two villages, including both youth (18-35 years) and adult
producers (Amelia et al. 2024). Household respondents
were selected purposively from households engaged in
palm sugar agroforestry, as the producer population in the
KHDTK area is relatively small and specialized. To
capture generational perspectives, the sample was stratified
to include youth (18-35 years) and adult producers, with
attention to variation in gender, experience, and spatial
distribution across the two villages. Because the sampling
was non-random, the findings should be interpreted as
context-specific and may not be generalizable beyond
similar palm sugar agroforestry settings. Expert interviews
involved five key informants (one palm sugar tapper, one
community leader, two KHDTK managers, and one
academic specialzing in community forestry). Experts were
selected based on their knowledge of palm sugar
production, local institutions, and youth livelihoods in the
KHDTK area. The same expert panel also participated in
the AHP pairwise comparison exercise to validate the
SWOT factors and support the prioritization of strategic
alternatives. Participation was voluntary. Respondents were
informed about the study objectives and procedures, and
verbal informed consent was obtained prior to data
collection. The study followed institutional research ethics
procedures; documentation of ethics review/approval or
exemption can be provided in accordance with the target
journal’s  requirements. Responses were recorded
anonymously and used only for research purposes.

Research variables and indicators

The study focused on internal and external factors that
influence youth participation in palm sugar agroforestry.
Internal factors describe household and livelihood-related
conditions, while external factors represent broader
technological, market, environmental, and institutional
aspects. The variables and indicators were derived from
recent studies on rural livelihoods, youth engagement in
agriculture, and non-timber forest product value chains,
and were adjusted to reflect the specific conditions of palm
sugar agroforestry and youth participation in the KHDTK
area. A summary of the internal and external variables and
indicators used in this study is presented in Table 1.

Survey items were developed from the variables and
indicators listed in Table 1 and adapted to the palm sugar
agroforestry context. Perceptions and self-reported
conditions were measured using a five-point Likert scale (1

Table 1. Research variables and indicators

= strongly disagree to 5 = strongly agree). Items covered
internal dimensions such as family support, perceived
occupational status, access to social networks and capital,
income and market dependence, workload, and intention to
continue the business, as well as external dimensions such
as availability of tools and technology, training access, ease
of tapping, resource availability, topographical constraints,
and environmental awareness. The questionnaire was
reviewed with local experts to ensure clarity and contextual
relevance prior to field implementation.

To support subsequent SWOT and AHP steps, these
indicators were operationalized into survey items and
expert interview prompts. Information from household
surveys, interviews, and field observations was used to
inform factor ratings in the Internal Factor Analysis
Summary (IFAS) and External Factor Analysis Summary
(EFAS) matrices, while the expert panel validated the
inclusion of internal and external factors and supported
prioritization through pairwise comparisons in the AHP
stage.

SWOT analysis

SWOT analysis was used to identify internal and
external conditions of palm sugar agroforestry as the basis
for strategy formulation (Rahman et al. 2020; Bayraktar
and Yiiksel 2023; Dey et al. 2024). Field data and expert
judgements were used to classify each indicator into one of
the SWOT components and to construct the IFAS and
EFAS matrices. In both matrices, each factor was assigned
a weight (0-1) representing its relative importance and a
rating derived from the household survey using a 1-5 Likert
scale (higher values indicating more favorable conditions).
Total IFAS and EFAS scores were then obtained by
summing the weighted scores for internal and external
factors, respectively, and were used to position palm sugar
agroforestry within the SWOT strategic quadrants and to
generate strategic alternatives for subsequent prioritization
using AHP.

Deriving IFAS/EFAS ratings and weights. Ratings were
obtained by summarizing household survey responses for
each indicator statement on a 1-5 Likert scale and
computing the mean score for each factor (reported as the
factor rating in the IFAS/EFAS tables). Factor weights
were elicited from the expert panel and normalized so that
weights within each matrix summed to 1.00. Weighted
scores were calculated as weight x rating. Total IFAS and
EFAS scores were derived by summing weighted scores
across internal and external factors, respectively, and were
subsequently used for SWOT positioning and strategy
formulation prior to AHP prioritization.

Variables Indicators

Source

Internal Factors

continue the business.
External Factors

Family support; perceptions of occupational social status; access to social
networks; income; access to capital; dependence on local markets;
participation in production and marketing; working hours; intention to

Availability of tools and technology; technology training; ease of tapping;
availability of palm trees; topographical conditions; environmental awareness.

(Bannor et al. 2021; Harianja et al.
2023; Pratiwi et al. 2024; Widiono
et al. 2024; Chin et al. 2025)

(Griffin et al. 2024; Widiono et al.
2024)
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Integration of SWOT and AHP

To prioritize strategic alternatives, the SWOT results
were integrated with the Analytic Hierarchy Process (AHP)
following established procedures (Saaty 1977; Kurttila et
al. 2000; Ishizaka and Labib 2011). A hierarchical structure
was developed consisting of the overall goal (enhancing
youth participation in palm sugar agroforestry), the four
SWOT groups, the factors within each group, and the
strategic alternatives derived from the SWOT matrix. The
expert panel conducted pairwise comparisons using Saaty’s
1-9 scale to assess relative importance at each level.
Individual judgements were aggregated using the geometric
mean to obtain a single comparison matrix for each level
(Saaty 2008). Priority weights were then derived to obtain
global weights for SWOT factors and to generate the final
ranking of strategic alternatives.

Consistency of pairwise comparison matrices was
evaluated using the Consistency Ratio (CR). Following
standard AHP guidance, matrices were considered
acceptable when CR<0.10 (Saaty 2008). All matrices met
the consistency threshold; when initial values exceeded the
criterion, comparisons were revisited with the experts until
acceptable consistency was achieved.

RESULTS AND DISCUSSION

Respondent characteristics and roles in participation

Results are based on survey responses from 51
households engaged in palm sugar agroforestry in
Rompegading and Limapoccoe Villages. Respondents
included youth (18-35 years) and adult producers, and
reported involvement across tapping, processing, and
marketing. This respondent profile underpins the
IFAS/EFAS assessment and the subsequent prioritization
of strategies using the integrated SWOT-AHP approach.

Identification of internal and external factors
Internal factors (strengths and weaknesses)

The IFAS indicates that palm sugar agroforestry in the
study area has a relatively strong internal base. Table 2
reports the weights, mean ratings, and weighted scores for
each internal factor.

Based on factor weights, the most influential strengths
were the high economic value of palm sugar (S3) and the
perceived naturalness of production (S4), followed by palm
sugar as a key source of household livelihood (S6) (Table 2
and Figure 2). The most influential weaknesses were low
youth interest in palm sugar enterprises (W3), limited
technical knowledge on cultivation and management (W4),
and continued reliance on traditional processing methods
(WS5) (Table 2 and Figure 3).

External factors (opportunities and threats)

The EFAS shows that opportunities slightly outweighed
threats overall (Table 3). Table 3 provides the weights,
mean ratings, and weighted scores for all external factors.
Among opportunities, access to information technology for
promotion and marketing (O7) and opportunities for
innovation and derivative products (O6) received the
highest weights, with family and social support for
preserving traditions (O5) also notable (Table 3; Figure 4).
Among threats, limited product innovation to attract
modern consumers (T7) and youth migration to other
employment sectors (T6) were most influential, alongside
policy and regulatory constraints (T5) (Table 3 and Figure
5).

SWOT-AHP integration and strategic position

Using the combined internal and external indices, the
overall scores were IFAS=3.71 and EFAS=3.67, placing
palm sugar agroforestry in Quadrant I (aggressive) of the
SWOT diagram (Figure 6).

SWOT matrix and strategic alternatives

Based on the SWOT matrix, strategic alternatives were
formulated and grouped into four types: SO, WO, ST, and
WT (Table 4).

Table 2. Average scores for internal factors (strengths and weaknesses)

Code Indicator Statement Weight Rating Score
S S1 Potential of NTFPs (palm sugar) that has not been optimally utilized. 0.12 2.90 0.36
S2 The advantages of NTFPs in terms of small to medium capital and simple technology ~ 0.12 2.78 0.33
S3 Palm sugar products are known to have high economic value. 0.17 4.08 0.71
S4 Natural palm sugar production. 0.17 4.08 0.71
S5 Utilization of forest resources without altering the ecological conditions. 0.12 2.92 0.36
S6 The condition of palm sugar, which has become a source of livelihood for the 0.15 3.55 0.54
community
S7 Support for the availability of abundant raw materials (palm sap). 0.13 3.16 0.42
Total 1.00 23.47 3.43
w Wi Lack of coordination between relevant parties (government, community, 0.09 2.51 0.24
researchers).
w2 Lack of promotion and marketing networks. 0.10 2.73 0.28
W3 Lack of interest among the younger generation in palm sugar. 0.17 4.47 0.75
W4 Lack of information about proper and correct palm sugar cultivation. 0.17 4.49 0.75
W5 Palm sugar processing is still traditional. 0.17 4.51 0.76
w6 Unstable fluctuations in palm sugar prices. 0.16 4.29 0.69
W7 Limited capital to develop the palm sugar business. 0.14 3.78 0.53
Total 1.00 26.78 3.99
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Code Indicator Statement Weight Rating Score
o (0)1 Environmental sustainability awareness is beginning to grow among producers 0.12 3.22 0.39
02 The existence of financial support from the government or the private sector 0.14 3.75 0.53
03 Market demand for palm sugar products is increasing. 0.14 3.78 0.54
04 Wide market potential (local, national, global). 0.13 3.33 0.42
05 Strengthening the role of family and social environment in preserving traditions. 0.15 3.86 0.56
06 Opportunities for innovation and development of palm sugar 0.16 4.12 0.64
derivative products (e.g., syrup, sweets, beverages)
07 The availability of information technology for promotion and marketing 0.17 4.49 0.76
Total 1.00 26.55 3.84
T Tl Competition with other sweetener products. 0.12 2.82 0.33
T2 Climate change is affecting the availability of palm sap 0.12 2.84 0.34
T3 Raw material availability is dwindling due to insufficient tree regeneration 0.13 3.22 0.43
T4 Difficulties in maintaining stable palm sugar quality 0.14 3.43 0.49
TS Regulations or policies that do not support palm sugar management efforts 0.15 3.49 0.51
T6 Migration of young people to other, more promising employment sectors 0.16 3.82 0.61
T7 Lack of product innovation that can attract modern consumers 0.18 4.33 0.78
Total 1.00 2396  3.50
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Figure 2. Relative importance (weights) of strength factors (S1-
S7) from the IFAS matrix
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Figure 4. Relative importance (weights) of opportunity factors
(01-07) from the EFAS matrix

Strategic ranking from SWOT-AHP

The SWOT-AHP results produced a ranked set of
strategic  priorities  (Figure 7). Derivative-product
innovation (SO2) and expanded digital/social-media
marketing (SO3) received the highest global priority
weights, indicating they should be treated as the primary
entry points for strengthening youth participation.

Discussion
This study provides an evidence-based prioritization of
strategies to enhance youth participation in palm sugar
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Figure 3. Relative importance (weights) of weakness factors (W1-

W7) from the IFAS matrix
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Figure 5. Relative importance (weights) of threat factors (T1-T7)
from the EFAS matrix

agroforestry in the KHDTK landscape of South Sulawesi.
The SWOT-AHP results indicate that the highest priorities
are derivative product innovation (SO2) and digital/social-
media marketing (SO3). These findings suggest that youth
engagement is more likely to increase when palm sugar
agroforestry is positioned not only as a traditional
production activity, but as a market-oriented agribusiness
with  opportunities for innovation, branding, and
entrepreneurship.
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Table 4. Summarizes the SO, WO, ST, and WT strategy options generated from the SWOT matrix

Strategy type Strategic focus
SO (Strengths- e Involve families and community leaders in palm sugar business training activities to preserve local traditions
Opportunities) and knowledge while increasing the economic value of palm sugar.
e Develop new, natural, and healthy derivative products from palm sugar that are more appealing and easier to
market.
e Use social media platforms (such as Facebook, Instagram, and WhatsApp) to expand the reach and
effectiveness of palm sugar product marketing.
WO (Weaknesses- ¢ Encourage younger generations to engage in palm sugar enterprises through family-oriented approaches that
Opportunities) emphasize cultural values and parental heritage
o Provide simple training on palm cultivation and management alongside training on the production of higher-
value derivative products.
e Use social media and online applications to promote palm sugar products, pairing simple processing methods
with more attractive packaging to increase buyer interest.
e Process palm sugar into value-added products with longer shelf life to stabilize prices relative to conventional
granulated sugar.
ST (Strengths- e Develop and implement local quality standards and training programs to ensure more consistent and higher-
Threats) quality palm sugar production, thereby maintaining favorable selling prices.
e Innovate new palm sugar product forms such as granulated sugar, liquid sugar and improved packaging that
remain natural and healthy while responding to market competition.
o Engage youth in the palm sugar business by introducing appropriate technologies and online sales methods so
that the sector is perceived as a promising source of income.
e Establish farmer groups or cooperatives to channel producers’ aspirations to government agencies and
facilitate access to technical assistance and training.
WT (Weaknesses- e Promote palm sugar as an attractive income-generating opportunity for youth through modern packaging,
Threats) social media campaigns and online stores.

Strengthen palm sugar farmer groups or communities to support peer learning and collective submission of
proposals to the government for training and tangible support.

Improve processing methods to be more hygienic and attractive while maintaining product authenticity and
introducing innovations in form and flavor.

Develop and implement common quality standards and cooperative-based mechanisms to stabilize prices
through producer groups or cooperatives.

EFAS

4

----------------- N
5 |
‘ 371
Quadrant IT 1 Quadrant 1
Supporting Turnaround Strategy Supporting Aggressive Strategy

4 -3 -2 -1 0 1 2 3 4

Quadrant ITT CQuadrant IV
Supporting Defensive Strategy = Supporting Diversification Strategy

Figure 6. Strategic position of palm sugar management based on IFAS (3.71) and EFAS (3.67) scores (Quadrant I, aggressive)
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Figure 7. Global priority weights and rank order of strategies from the SWOT-AHP analysis for enhancing youth participation

SWOT mapping can help identify strategic directions,
but implementation depends on market support and
institutional readiness. Consistent with value-chain
research, upgrading through product diversification and
improved marketing channels can strengthen producer
benefits and sustain smallholder agribusiness opportunities.

Innovation, digitalization, and enabling conditions for
sustained youth engagement

The prominence of SO2 and SO3 points to a clear
mechanism: youth participation increases when the value
chain offers roles that align with youth aspirations (e.g.,
creativity, learning, recognition, and scalable income)
(Acharya et al. 2023; Du et al. 2025). Product innovation
expands participation pathways beyond tapping and basic
processing into activities such as product design,
packaging, branding, quality assurance, digital content
creation, and customer engagement. This aligns with the
opportunity structure in the EFAS results, where innovation
opportunities (0O6) and information technology for
promotion/marketing (O7) are among the most influential
opportunities.

Digital and social-media marketing complements
innovation by lowering market-entry barriers and reducing
dependence on local intermediaries. It allows producers to
reach new consumers, test products, and build brand
identity at relatively low cost. For youth, digital tools can
also increase visibility and perceived occupational status,
helping  reposition agroforestry  work toward
entrepreneurship and market engagement.

However, innovation and digital marketing are unlikely
to be sustained without enabling support. Traditional
processing constraints, inconsistent product quality, and
weak coordination can limit the benefits of upgrading by
undermining reliable supply and quality-two conditions

required to expand beyond local markets. Strengthening
coordination  through  youth-inclusive  groups or
cooperatives can support basic standardization in
processing and packaging, facilitate shared procurement
and branding, and improve bargaining power as markets
expand.

Addressing threats: and

policy gaps

The results also highlight risks that can weaken long-
term youth engagement, especially when returns are
uncertain or products remain poorly differentiated. Limited
upgrading reduces competitiveness and can accelerate
youth exit, while declining youth participation reduces the
sector’s capacity for renewal. These dynamics reinforce the
need to implement strategies as a coherent package: (i)
product innovation and upgrading (SO2), (ii) market
expansion through digital channels (SO3), and (iii)
coordination and capability support so that innovation
translates into stable returns.

migration, innovation deficit,

Policy and management implications (prioritized and
actionable)

To translate the priorities into practice, three actions are
proposed: (i) Youth-focused product innovation and micro-
enterprise  support: Implement short-cycle product
development and testing programs targeted to youth,
combining practical training (food safety, shelf life,
packaging, pricing) with market validation (local fairs,
online pre-orders, pilot retail partnerships). (ii) Digital
market enablement with mobile-first delivery: Provide
hands-on training in product photography, storytelling,
customer service, and simple order management on
commonly used platforms. To reduce individual burden
and sustain performance, support a shared youth-managed
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brand/account for collective marketing. (iii) Institutional
strengthening for quality assurance and price resilience:
Facilitate = youth-inclusive = groups/cooperatives  to
coordinate quality standards, hygienic processing practices,
packaging procurement, and buyer negotiation to stabilize
returns and reduce perceived risk.

This recommendation also reflects policy-oriented
findings that stakeholder coordination and agricultural
program effectiveness often remain strong on the
production side but weaker in marketing support, implying
the need to explicitly strengthen market governance,
feedback mechanisms, and farmer group relationships
(Rozaki et al. 2025). In practice, combining
extension/mentoring with collective marketing
arrangements can improve market access outcomes and
reduce implementation gaps for smallholder-based
innovations (Orejudos et al. 2022). Implementation should
be adapted to local institutional capacity, existing market
linkages, and available resources, rather than applied as a
one-size-fits-all prescription.

Contribution and transferability

Methodologically, this study shows how a structured
prioritization approach can convert internal-external
conditions into a ranked and actionable strategy set.
Substantively, the findings indicate that youth participation
can be strengthened when palm sugar agroforestry is
framed as an enterprise pathway with innovation and
market-facing roles, supported by basic institutional and
capability foundations. While this case is specific to the
KHDTK landscape, the underlying mechanism, value-
chain upgrading coupled with technology-enabled market
access, may be transferable to other NTFP systems seeking
to improve youth engagement and enterprise viability.

Limitations

This study has several limitations. First, the cross-
sectional design captures perceptions and associations at a
single point in time; it does not allow causal inference or
assessment of changes in youth participation over time.
Second, the sample is modest and drawn from two villages
in the KHDTK area of South Sulawesi, which may limit
generalizability to other settings. Third, the AHP
prioritization is based on respondent and expert judgments;
although consistency checks were applied, the resulting
weights may still reflect local preferences and contextual
assumptions. Future research could wuse longitudinal
designs, larger multi-site samples, and mixed-method
validation to test the robustness and broader applicability of
the strategy rankings.

In conclusion, this study used an integrated SWOT-
AHP approach to prioritize strategies for strengthening
youth participation in palm sugar agroforestry in the
KHDTK landscape of South Sulawesi. The highest
priorities were value-added derivative product innovation
and digital/social media marketing, indicating that youth
participation is more likely to increase when palm sugar
agroforestry is positioned as a market-oriented enterprise
pathway rather than solely a traditional production activity.
These findings provide a focused basis for local

stakeholders to design and sequence youth-oriented
interventions that align with local conditions and
implementation capacity.
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