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Abstract

The constraints of a sustainable green economy, which produces NTFPs, posed a risk to this study, notably the absence
of appropriate procedures, legislation, and regulations to promote the sustainable use of NTFPs. Given these limitations,
this research aims to develop a business plan for NTFPs that will enhance the economic value of local communities while
expanding their marketing reach. The SWOT analysis and AHP techniques will be used during the strategy formulation
process. The research findings show that the results of the SWOT Analysis matrix for the shift to green economic
development using NTFPs are based on internal (S-W) values of +1.48 and external (O-T) values of +0.67. The developed
techniques are classified as aggressive, which promotes the use of SO approaches. The key components of the SO
approach are identified using the AHP analysis method. The AHP results indicate two factors from Strengths and three
factors from Opportunities, resulting in a combination of six strategies, improving economic and social outcomes by
raising public awareness of the importance of the green economy, market opportunities, and information related to
NTFPs and the green economy, to enhance capacity and support for national and international markets. Strategic efforts
are essential for FMU and FESB, grassroots institutions that manage.
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1. Introduction

Down streaming of non-timber forest products (NTFPs) is a significant priority in Papua Province’s attempts to address
environmental issues, particularly the substantial greenhouse gas emissions from the forestry and peatland sectors,
which account for 95% [1]. Furthermore, the problem with Papua Province’s poor Human Development Index, which
ranks first at the national level, is related to inadequate welfare, education, and healthcare [2,3]. It is hoped that the
downstream aspects of Non-Timber Forest Products (NTFPs) can address problems and that no one is left behind in the
environmental, social, and economic fields, in the context of implementing the Sustainable Development Goals (SDGs)
to build the resilience of Papua Province in the future [4,5,6].

Utilizing baseline data from seven (7) Forestry Management Units (FMU) and four (4) Forestry and Environmental
Service Branches (FESB), the outstanding potential of Non-Timber Forest Products (NTFPs) is identified, specifically
flour and snacks derived from sago, cocoa, coffee, honey, eucalyptus oil, ant nest tea, agarwood tea, betel nut coffee,
charcoal briquettes, jeruju tea (mangrove leaves), tortilla chips, and ecoprint [7].
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Premium NTFP products are sold in sago-based beverages, which exhibit high sales performance, in addition to
contributing to food security. The availability of raw materials in nature is also sufficient, especially in the southern
region of Papua [8,9,10]. Nevertheless, there is an effort to cultivate sago on a larger scale for production. The most
substantial potential for expansion is present in these products. The subsequent product category is coffee items, which
are highly priced in Papua due to their unique aroma, characteristics, content, and flavor, particularly in the
mountainous regions of Wamena and the Arfak Mountains [11,12,13]. Ecoprint products are the most exceptional
premium NTFPs, with high pricing and sales, due to the attention of consumers who are interested in natural products.
Ecoprint is also a popular product in numerous major cities in Indonesia, as it serves as a means of promoting the green
economy [14, 15,16, 17].

Numerous regional policies promoting the conservation of forest management and Non-Timber Tree Products (NTTPs)
are incorporated into the documentation for the Long-Term and Short-Term Forest Management Plans at the FMU and
FSEB in Papua Province [18]. At the local level, there exists Jayapura Regency Regent Regulation No. 5 of 2021 on the
Advancement of a Communal-Based Green Economy in Jayapura Regency [19]. At the national level, there exists the
Regulation of the Minister of Environment and Forestry Number 77 of 2019 regarding the Utilization of Non-Timber
Forest Products in Production Forests and the Collection of Non-Timber Forest Products in State Forests, as well as the
Regulation of the Minister of Forestry Number P35/Menhut-11/2007 of Non-Timber Forest Products.

The transition to a green economy, which has been incorporated into national development documents such as the
National Medium-Term Development Plan (RPJMN) 2025-2029 and the National Long-Term Development Plan (RPJPN)
2025-2045, is being realized through the development of NTFPs products in Papua Province. Until 2045, the long-term
projection is that the implementation of a green economy will stabilize average economic growth at 6.22%, reduce
emissions by 86 million tons of CO2-equivalent, and generate up to 4.4 million jobs [20]. The implementation of this
green economy is also appropriate for the conditions of Papua, where protected forests are still maintained at a level
exceeding 80%. To achieve the Sustainable Development Goals in Papua, economic growth must be prioritized in
conjunction with the empowerment of indigenous Papuans, as outlined in the 2018 Manokwari Declaration, while
simultaneously enhancing social status and strengthening institutions [21].

The constraints of sustainable forest resource management that generate NTFPs pose a risk to this investigation.
Environmental degradation, decreased resource quality, and hazards to specific species may result from the failure to
implement sustainable management [22,23,24]. The market for NTFPs is frequently unstable and erratic due to market
uncertainty. The livelihoods of local communities that rely on NFTPs can be impacted by price and demand variability.
The economic value of NTFPs can be diminished by the absence of suitable processing and packaging facilities during
processing and value addition. The financial advantages can be enhanced through the development of suitable
downstream processing industries [25,26]. Empowering indigenous communities is a critical concern, as it improves
the capacity and skills of these communities to manage NTFPs and increase their participation in the green economy
[27,28]. Additionally, the strategies, policies, and regulations required to facilitate the sustainable use of NTFPs are
equally critical [29, 30]. In light of these obstacles, the objective of this investigation is to create a business strategy for
NTFPs that will enhance the economic value of local communities and broaden the scope of marketing coverage. SWOT
analysis and AHP methodologies will be implemented during the strategy formulation process.

2. Material and methods

2.1. Study area

This research was carried out in seven (7) Forest Management Units (FMU): Jayapura City, Sarmi, Keerom, Memberamo
Raya, Biak Numfor, Yapen, and Waropen, in conjunction with four (4) Forestry and Environmental Service Branches
(FESB): Jayapura Regency, Sarmi, Keerom, and Memberamo Raya. The specified places are located in coordinates
0°38'04.91" S and 135°20'08.91" E, as well as 2°50'37.85" S and 140°40'42.45" E, with high places varying from 0 to
488 meters above sea level (Figure 1).

Papua’s Gross Domestic Product (GDP) grew by 0.76 percent between Semester 1-2023 and Semester [-2022. In terms
of production, the Financial Services and Insurance business sector (Category K) saw the most significant increase of
12.16% [31]. As a result, non-green economy industries continue to dominate economic growth. Papua Province has a
high number of impoverished and underprivileged individuals, as well as the lowest Human Development Index (HDI)
value among all provinces at the national level [32]. Additionally, there is a lack of a growing downstream NTFPs
industry to support income and community welfare. Some communities in Papua may face limited access to regional
and global markets. This could be due to inadequate infrastructure, complex trade bureaucracy, or other barriers to
NTFPs trade. Community education and the capacity for sustainable management and development of NTFPs companies

640



World Journal of Advanced Engineering Technology and Sciences, 2025, 16(01), 639-650

have gotten little attention. Better training and education can boost community capacity in this area. Non-supportive
laws and regulations may hinder the sustainable use and downstream of NTFPs or impose limitations that conflict with
local traditions.

Papua Province’s FMU and FESB produce high-quality flour, sago snacks, cocoa powder, coffee powder, honey,
eucalyptus oil, ant nest tea, agarwood tea, and ecoprint, among other things. The strengths, weaknesses, opportunities,
and threats that lead the development efforts of NTFPs to still be inadequate are the focus of the strategic and policy
activities that were produced as a result of this study.

Kola Jayapura

Panial

Note: (yellow represents FESB and red represents FMU)
Figure 1 Research site in FMU and FESB of Papua Province

2.2. Method of data analysis

2.2.1. Respondent

This study used a mixed-method approach, utilizing questionnaires and focus group discussions (FGDs) with 30 persons
randomly selected local community respondents, plus 10 persons comprising village authorities (4 persons),
community leaders (3 persons), and representatives from FMUs/FESBs (3 persons) across each of the 7 FMUs and 4
FESBs [33,34]. The total number of responses amounted to 440 persons engaged in the management of NTFPs in Papua
Province.

2.2.2. Internal and External Factor Analysis

SWOT analysis refers to the systematic identification, evaluation, and appraisal of potentially beneficial internal and

external factors, represented by the acronym for "strengths" (S), "weaknesses" (W), "opportunities” (0), and "threats"

(T). The following actions are required to create the matrix of strengths, weaknesses, opportunities, and threats [35,36]:

e Identification of internal factors, encompassing notable strengths and weaknesses, together with the development
of the internal factor assessment matrix (IFE). Internal factors, encompassing substantial opportunities and threats,
are recognized, and an external factor evaluation matrix (EFE) is developed.

e Develop an internal-external matrix. The respondents’ answers determine the weighting and are subsequently
multiplied by the rating (1-4, significant weakness to significant strength) to provide a score for each internal and
external factor.

e Development of strategic suggestions utilizing the SWOT (strengths, weaknesses, threats, opportunities) matrix.

e To identify the five optimal strategies and policies through weighted, ranking, and scoring methodologies through
the AHP analysis
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2.2.3. Analytical Hierarchy Process (AHP)

AHP employs pairwise comparisons to account for assessment factors and weight factors in multi-factor scenarios [37].
The AHP approach divides the consistency value into two sections: the consistency index (CI) and the consistency ratio
(CR). The CI value is calculated by dividing the result by the reduced number of criteria and subtracting the number of
criteria from the highest lambda. The formula for calculating the confidence interval (CI) is as follows:

CI — Amax_l
n-1

The inconsistency limit defined is the Consistency Ratio (CR), determined by comparing the values of the Random Index
(RI) and the Consistency Index (CI), as shown in Table 1 [38]. The order of the matrix n influences this number.
Consequently, CR can be articulated as follows:

CR=E o, 2

Table 1 RI values

RI|0|0]|058|090 112|124 | 132|141 | 145 | 149

3. Results and discussion

3.1. Internal Factor Analysis of NTFPs

The initial stage in creating the internal factor evaluation matrix involves prioritizing the strengths and weaknesses of
the Transition Green Economy, utilizing NTFPs in Papua Province. A survey was administered to respondents and
forestry planners to get their input. Internal elements were identified through a study and consultation with specialists
to establish the influence or relevance. To ensure that each strength and weakness coefficient adds up to one, each
attribute was assigned a numerical value between 0 and 1 [39,40]. This allows us to assess the magnitude of the
influence of the internal components. Each identified internal factor is assigned a numerical value between 1 and 4,
where 1 indicates a significant weakness, 2 indicates a moderate weakness, 3 indicates a mild strength, and 4 indicates
a considerable strength [41]. The final result was multiplied by the allotted weights by their matching ratings. The
outcome was determined by multiplying the designated weights by the corresponding ratings. The weights, ratings, and
scores of the specified internal components are displayed in Table 2.

The 15 variables that comprise the internal elements of strengths are listed, and then 7 of those variables are selected
based on the responses of both general and essential respondents. Similarly, the remaining seven factors are used for

further study, while the remaining fifteen variables are used to identify weaknesses.

Tabel 2 Internal factors for the development stage of NTFPs

No | Strengths Weight | Ranking | Score
1 Potential of NTFPs as a green economy 0.09 4 0.36
2 NTFPs products from several FMUs and FESBs in the Gallery Shop 0.13 4 0.52
3 Sustainable forests and prosperous local communities 0.06 3 0.18
4 Green economic growth 0.08 4 0.32
5 Conservation of forests and ecosystems 0.10 3 0.30
6 Improving economic and social performance 0.07 3 0.21
7 FMUs and FESBs as grassroots-level institutions that manage the green economy | 0.07 4 0.28
Sub Total 0.60 2.17
No | Weaknesses Weight | Ranking | Score
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1 Regional and geographical variations (regional disparities) 0.07 2 0.14
2 Not included in Low Carbon Development Planning 0.05 1 0.05
3 National and international markets are still limited 0.06 2 0.12
4 Supporting materials are still obtained from Java 0.05 2 0.10
5 There is no advertising & promotion yet 0.06 1 0.06
6 | Weak coordination between parties 0.05 2 0.10
7 Lack NTFPs industry in Papua Province 0.06 2 0.12

Sub Total 0.40 0.69

Total 1.00 2.86

Source: Primary data (2023

3.2. External Factor Analysis of NTFPs

The second phase of the SWOT analysis involves identifying opportunities and threats. Table 3 indicates that Papua
Province is advancing green economy infrastructure through the aggregation of expert opinions. Upon discovery, both
external and internal components undergo an identical evaluation process to determine their relevance and establish
their relative ranking. Within the Sustainable Green Economy Framework domain, scores of 1, 2, 3, and 4 signify
fundamental and conventional levels of comprehension [42]. Table 3 presents the weights, rankings, and final ratings
for the most critical opportunities and hazards.

Of 15 variables, 8 were identified as external determinants for opportunities that are significant to respondents. While
10 variables have been selected to address the impact of forest and environmental devastation on climate change and

disasters, out of 15 variables, they represent a threat.

Table 3 External factors for the development stage of NTFPs

No | Opportunities Weight | Ranking | Score
1 Climate resilience and a hospitable environment for communities 0.06 4 0.24
2 NTFP preliminary costs 0.06 3 0.18
3 Increasing community awareness of the significance of the green economy | 0.05 4 0.20
4 Opportunities in the market 0.06 3 0.18
5 Information concerning the green economy and NTFPs 0.05 3 0.15
6 | Paradigm of the green economy 0.06 4 0.24
7 Optimization of NTFP products 0.05 4 0.20
8 Increasing community involvement 0.06 3 0.18
Sub Total 0.45 1.57
No | Threats Weight | Ranking | Score
1 Catastrophic hydrometeorological events 0.06 2 0.12
2 The Disaster Risk Index experiences a substantial increase. 0.06 2 0.12
3 Sectoral ego 0.06 2 0.12
4 Challenges associated with climate change 0.05 1 0.05
5 We are still concentrating on timber forest products. 0.06 1 0.06
6 Provinces and districts are experiencing an increase in economic growth. 0.04 1 0.04
7 Enhancing the accessibility of community infrastructure and facilities 0.05 1 0.05
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8 Community involvement is exclusively restricted to the planning phase. 0.05 2 0.10
9 The financing for the green economy is not well-organized. 0.06 2 0.12
10 | Institutions associated with the green economy are presently unavailable. | 0.06 2 0.12
Sub Total 0.55 0.90
Total 1.00 2.47

Source: Primary data (2023)

The outcomes of the SWOT Analysis matrix concerning the transition to green economic development utilizing NTFPs,
based on internal (S-W) and external (O-T) factors, are illustrated in Figure 2. The derived strategies are categorized in
Quadrant 1, which endorses the integration of SO (Strengths and Opportunities) methods. Influential variables are
identified for the SO strategy through the AHP analysis method.

Opportunities (External)
+1.57
Conservative (IV) 3 Aggressive (I)
2
1
(Weaknessess (Internal) +0.67 | Strengths (Internal)
-0.69 +1.48 +2.17
-1
-2
Defensive (1) 3 Diversification (Il)
-0.90
Threats (External)

Figure 2 Matrix of SWOT analysis

3.3. AHP Analysis of NTFPs

The SWOT matrix utilizes the Analytical Hierarchy Process (AHP). Initially, pairwise evaluations of the SWOT categories
were conducted using a 1-9 comparison scale [43]. The comparison findings are presented in Table 4. The elements of
the SWOT matrices are contrasted within each respective SWOT category. A team of forestry specialists conducts all
pairwise comparisons within the application. An expert team was formed from the 7 FMUs and 4 FESBs of the Forestry
and Environmental Agency in Papua Province. The comparison of the SWOT analysis matrix indicates that Strengths
and Opportunities are prioritized for further examination using AHP, as shown in Tables 5 and 6.

Table 4 Comparisons matrix of SWOT groups

SWOT Groups | S w 0 T | Importance Degrees of SWOT groups
S 1 3 1 31035

w 033 |1 0.50 | 2 | 0.16

0 1 4 1 21035

T 0.33 | 0.70 | 0.80 | 1 | 0.14

CR=0.23
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Table 5 Comparison matrix of strengths groups

Strengths s1|s2 |s3 |s4 |s5 |se |s7 | mportance

Degrees
Potential of NTFPs as a green economy (S1) 1 |0.33|0.20]050]0.50|0.20 | 0.14 | 0.03
NTFPs products from several FMUs and FESBsin | 3 | 1 0.17 | 0.20 | 0.25 | 0.60 | 0.43 0.06
the Gallery Shop (S2) '
Sustainable forests and prosperous local |5 | 6 1 3 1.50 | 0.80 | 0.71 0.17
communities (S3) '
Green economic growth (54) 2 |5 040 | 1 1.25 | 0.40 | 0.29 | 0.09
Conservation of forests and ecosystems (S5) 2 |4 0.67 | 4 1 0.40 | 0.29 | 0.11
Improving economic and social performance (S6) | 5 | 6 0.80 | 5 4 1 0.71 | 0.21
FMUs and FESBs as grassroots-level institutions | 7 | 6 0.80 | 7 5 4 1

0.32
that manage the green economy (S7)
CR=0.30

Table 6 Comparison matrix of opportunities groups
Opportunities 01 {0203 |04 |05 |06 |07 |08 |09 |o010 Importance
Degrees

Climate resilience and a
hospitable environment for | 1 3 02 |014|05 |025|011]|02 |02 |0.25]|0.02
communities (01)
NTFP preliminary costs (02) 033 |1 0.04 | 0.05 | 0.17 | 0.08 | 0.04 | 0.07 | 0.67 | 0.08 | 0.01
Increasing community
awareness of the significance | 5 6 1 5 4 4 7 6 4 5 0.18
of the green economy (03)
Opportunities in the market 7 g 5 1 7 5 4 4 5 3 018
(04)
Information concerning the
green economy and NTFPs | 2 4 4 3 1 7 5 6 6 5 0.17
(05)
Paradigm of the green 4 4 4 3 2 1 3 5 6 6 015
economy (06)
Optimization of NTFP
products (07) 9 8 1.8 | 12945 225 |1 3 3 4 0.12
Increasing community | g\ ¢ |92 |071 |25 |125[056(1 |12 |1.25]0.06
involvement (08)
Climate resilience and a
hospitable environment for | 5 6 1.2 | 07125 |125]056(08 |1 1.25 | 0.06
communities (09)
NTFP preliminary costs (010) | 4 4 0.8 | 0572 08 044|108 |08 |1 0.05

CR=0.15
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3.4. Priority Strategy NTFPs Business Development

The SO technique provides a proactive approach to advancing the Sustainable Green Economy Framework system in
Papua Province by utilizing the NTFPs. Consequently, the primary goal of this aggressive strategy is to capitalize on
existing strengths and opportunities to fortify the capacity of the green economy, markets, and infrastructure. An
aggressive approach is established in Figure 2. It is further developed in Table 7 through the AHP analysis, which is
derived from the convergence of the strengths and threats of the green economy system in Papua Province.

Six SO tactics are generated by combining two strength variables with three opportunity variables, as identified by
economic, environmental, and social administrators and planners. Numerous studies conducted in Indonesia and
internationally, including those in India and Brazil, have demonstrated that this SO tactic is widely employed in
industry-based local community development, particularly in agroforestry and social forestry contexts [44,45,46,47].

Enhancing economic and social performance by increasing public awareness of the significance of the green economy,
market opportunities, and information related to NTFPs and the green economy, particularly funding for the
development of small and medium-scale industries in local communities and international funding, to increase the
capacity and support for national and international markets [48,49,50,51]. Strategic initiatives are also required for
FMU and FESB, grassroots institutions that oversee the NTFPs-based green economy, to advance and develop. This is
achieved through the support of parties for their products [52, 53, 54].

Tabel 7 Priority scores of SO strategies

SWOT Group SWOT Factors Factor Overall
Groups Priority Priority Priority
Strength 0.35 Potential of NTFPs as a green economy (S1) 0.03 0.01
NTFPs products from several FMUs and FESBs in the 0.06 0.02
Gallery Shop (52) ' '
Sustainable forests and prosperous local communities 0.17 0.06
(S3)
Green economic growth (S4) 0.09 0.03
Conservation of forests and ecosystems (S5) 0.11 0.04
Improving economic and social performance (S6) | 0.21 0.07
FMUs and FESBs as grassroots-level institutions
0.32 0.11
that manage the green economy (S7)
Opprtunities | 0.35 Climate resilience and a hospitable environment for
o 0.02 0.007
communities (01)
NTFP preliminary costs (02) 0.01 0.004
Increasing community awareness of the
.. 0.18 0.06
significance of the green economy (03)
Opportunities in the market (04) 0.18 0.06
Information concerning the green economy and
NTFPs (05) 0.17 0.06
Paradigm of the green economy (06) 0.15 0.05
Optimization of NTFP products (07) 0.12 0.04
Increasing community involvement (08) 0.06 0.02
Climate resilience and a hospitable environment for
o 0.06 0.02
communities (09)
NTFP preliminary costs (010) 0.05 0.02
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Strategy:

Enhancing economic and social outcomes by elevating community understanding regarding the importance of the
green economy (SO1)

Economic and social performance enhancement through market opportunities (SO2)

Improving economic and social performance with knowledge on the green economy and NTFPs (SO3)

FMUs and FESBs are grassroots institutions that administer the green economy and raise community understanding
of its relevance (S04)

Community-based green economy and market opportunity providers include FMUs and FESBs (SO5)

Green economy information concerning NTFPs is gathered by FMUs and FESBs, which are grassroots-level
institutions that oversee the green economy (S06)

4., Conclusion

The internal elements of strengths consist of 15 variables, and 7 of these variables are selected based on the responses
of both general and essential respondents. Similarly, the remaining 7 factors are used for further investigation, while
the remaining 15 variables are used to identify weaknesses. 8 variables were identified as external determinants for
opportunities that were significant to respondents, out of a total of 15 variables. Although 10 variables have been chosen
to investigate the influence of forests and environmental degradation on climate change and disasters, they pose a threat
out of 15 variables.

The SWOT analysis matrix comparison indicates that Strengths and Opportunities are highlighted for further research
with AHP. The comparative analysis using AHAP provided important degree values for each SWOT component as
follows: 0.35, 0.16, 0.35, and 0.14. Additionally, in collaboration with a team of forestry professionals from 7 FMUs and
4 FESBs of the Forestry and Environment Service in Papua Province, comprehensive pairwise comparisons were
conducted about parameters associated with SO.

The SWOT and AHP analyses generated six prioritized strategies derived from an aggressive (SO) strategic development
approach. Improving economic and social outcomes by raising public awareness of the importance of the green
economy, market opportunities, and information related to NTFPs and the green economy, especially funding for the
development of small and medium-sized enterprises in local communities and international financing, to enhance
capacity and support for national and global markets. Strategic efforts are essential for FMUs and FESBs, grassroots
institutions managing the NTFPs-based green economy, to progress and improve. This is accomplished by the
endorsement of parties for their products.
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