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ABSTRACT  

Medicinal plants’ production systems in Indonesia’s rural Java play a 
crucial role in sustaining local livelihoods and healthcare needs. 
Medicinal plants are managed by locals independently based on 
household preferences and endowments through wild gathering and 
cultivation-based production systems. However, these situations 
create a continual problem of weak bargaining positions. Thus, this 
study aimed to assess local needs and potential in supporting 
medicinal plants production systems management in Java, Indonesia, 
with the view to advance local actors' perspectives in a 
multistakeholder platform. The Participatory Rural Appraisal (PRA) 
approach proved useful in incorporating local knowledge in the 
planning and development of strategies. We implemented PRA 
techniques, such as problem identification based on a cause-and-
effect diagram, group discussion and brainstorming, preference 
ranking of priority species, and a Venn diagram based on stakeholders' 
classification. These were carried out with 150 local actors from four 
villages. Results reveal that Candlenut tree are the preferred species 
in the wild gathering system, while Javanese turmeric and Broadleaf 
plantain are preferred in the cultivation-based production systems. 
Urgent interests include more lucrative gathering and cultivation, a 
remunerative market, and a reliable local economic institution. The 
PRA results demonstrate that local actors' involvement is highly 
required in administering production systems to enhance medicinal 
plants’ sustainable production and management. 
 
KEYWORDS 
Medicinal plants; Multi-stakeholder platform; Participatory rural 
appraisal; Production system; Rural livelihood. 

1. INTRODUCTION 

In Indonesia, medicinal plants, as the source of Jamu1, have been traditionally 
practiced since 800 AD and deeply rooted in the local culture (Beers, 2001; Tilaar, 
2015). Due to the affordable and accessible characteristics of medicinal plants, about 
60 to 90% of the rural population in developing countries depend on traditional 
medicine to fulfill their healthcare needs (Jeelani et al., 2018; Karunamoorthi et al., 
2013). In the context of Indonesia, wild gathering and cultivation are the two major 
production systems that contribute to preserving medicinal cultural heritage and 
maintaining the population’s well-being. Wild gathering refers to forest gathering, 
while cultivation-based systems include both forest farming and farm-based 
outgrower production. The wild gathering system is more common than the 

 
1 Traditional herbal medicine of Indonesia which can comprise a single or mixture of various medicinal plants 

and can be divided into five classifications of health-care, medicine, cosmetics, beverages and tonic, and 

body’s endurance (Elfahmi et al., 2014; Riswan and Roemantyo, 2002). 
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cultivation system. Nonetheless, the cultivation system shows a rising trend in Asia, 
despite its challenges on ecological and socio-economic factors, such as lack of 
quality of planting material, technical hindrances, small land holdings, lack of post-
harvest technologies, biotechnological application, and high cost investment (Astutik 
et al., 2019; Canter et al., 2005; Negi et al., 2018; Schippmann et al., 2002). 
Meanwhile, both medicinal plant production systems are a critical part of rural 
livelihoods and cultural heritage. Against this background, studies that contrast the 
management practices of the two production systems2 are scant in literature.  

Medicinal plant production systems have contributed to rural development, 
especially in the forest and agricultural sectors, due to their unique characteristics, 
such as tradition-based knowledge, daily life use, and livelihood attachment (Rasul et 
al., 2012a; Riswan, 2002; Smith-Hall et al., 2012). Many studies, especially in Asia, 
point out that medicinal plants have the potential to alleviate rural poverty through 
increased income, job provision, and enhancement of skill and well-being (Belcher & 
Schreckenberg, 2007; Rasul et al., & Kollmair, 2012b; Ruiz-Pérez et al., 2004). Several 
studies on household income from forests revealed the importance of forest products 
as a livelihood strategy and thus, to an extent, the rural population is dependent on 
forest products including medicinal plants. It also helps to achieve poverty reduction 
and increased income generation to improve rural livelihoods (Adhikari et al., 2004; 
Angelsen et al., 2014; Heubach et al., 2011; Hickey et al., 2016; Kamanga et al., 2009; 
Kar & Jacobson, 2012; Oli et al., 2016; Olsen, 2005; Córdova et al., 2013; Rayamajhi et 
al., 2012; Rijal et al., 2011; Vedeld et al., 2007; Walelign et al., 2016). Studies on 
cultivation-based systems, such as forest farming and farm-based outgrower 
production, highlighted similar results in terms of income generation for the 
producers, besides supply assurance to herbal industries (Liu et al., 2018; Lubbe & 
Verpoorte, 2011; Pandit & Kumar, 2010). Cultivation of medicinal plants can be 
integrated into other farm crops or agroforestry models, propagation of endangered 
species at the village level, and community-based approaches. 

Medicinal plants are used at the domestic to the industrial level, and the 
commercialization encompasses the local, national, and global trade. For these 
reasons, a sustainable supply of medicinal plants is urgently needed due to the 
growth of many herbal industries and other traditional medicine requirements. Many 
more examples showed that most of them rely on wild stock (70-90%), but growing 
numbers are sourced from cultivation-based systems (Cameron et al., 2005; He et al., 
2018; Schippmann et al., 2006). Indonesia is one of the leading producers of Asian 
medicinal plants, with Java an essential part of production. A total of 1,033 registered 
traditional medicine industries (129 large-scale and 904 small-scale industries) are 
found in Indonesia (BPOM Republik Indonesia, 2020). The growing demand for raw 
materials influences the performance of production systems, through the irregular 
supply from wild or cultivation sources. Most supplies still depend on wild harvest, 
especially from natural forests. On the other hand, cultivation sources need to 
increase their contribution to fulfill commercial market needs, which are mainly 
processed by small-medium and large-scale herbal industries. Although abundant 
species exist, only some species are commercialized locally and globally, such as 
cardamom, curcuma, ginger, and white pepper (BPS-Statistics Indonesia, 2019; 
Chapman & Chomchalow, 2005). Due to high domestic demand, Indonesia imports 
raw medicinal plants. For instance, in 2017, Nigeria, India, and Singapore supplied 

 
2 In this research, two primary production systems categories are wild gathering and cultivation-based 

systems. Wild gathering studied here refers to forest gathering, while cultivation-based systems comprise of 

forest farming and farm- based outgrower production approaches. 
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Indonesia with Ginger (22 tons), Turmeric (429 tons), and Cardamom (1.32 tons), 
respectively (BPS-Statistics Indonesia, 2017).  

Indonesia recognizes medicinal plants as high-value resources for conservation 
and development priorities and needs. The relevant national policies in this sector 
comprise Biodiversity, Environmental Management, Health, Forestry, and Agriculture. 
Some of them are the Convention on Biological Diversity (CBD) (Law No. 5/1994), 
Environment Management (Law No. 23/1997), Roadmap of Medicine Raw Material 
Independency (Ministry of Health stipulation No. 87/2013), Conservation Partnership 
within the Nature Sanctuary and Nature Conservation Area (Ministry of Forestry 
stipulation No. P.6/KSDAE/SET/Kum.1/6/2018), and Good Horticultural Practices 
(Ministry of Agriculture stipulation No. 22/2021). Irrespective of the existence of the 
regulations, farmers face challenges such as (1) wild gatherers possess poorer 
bargaining positions than industrial and traditional health care clusters, (2) farmers 
face a lack of cultivation motivation due to production cost fluctuations, low prices, 
the duration of the planting period, limited technology and weak market access, (3) 
competition usage in health care sectors between herbal versus chemical-based 
medicines, and (4) only small amount of cultivated species in production areas (Adi et 
al., 2022; Nugroho et al., 2016; Pribadi, 2015; Siahaan & Aryastami, 2018). Therefore, 
improving production systems management requires local people's involvement 
through participatory approaches alongside its multiplier effects, such as livelihood 
improvement, feasible utilization, local and formal knowledge integration, the status 
of resource use, and biodiversity conservation (Diniyati & Achmad, 2015; Dovie, 2003; 
Phondani et al., 2016; Shukla & Gardner, 2006). 
This study assessed local needs and potential for supporting medicinal plants 
production systems management in Java, Indonesia, with the view to advance local 
actors' perspectives in a multistakeholder platform. A participatory-based approach is 
frequently fundamental for non-timber forest products (NTFP) management3, 
including medicinal plants (Marshall et al., 2003; Ticktin, 2015). Local people and 
researchers can take advantage of the learning process. These include priority setting, 
power and community resources mobilization, stakeholders linkage, inclusiveness, 
and local-based development and are relevant to most of all social activities and 
directions (Asmin et al., 2019; Chambers, 1994; FAO, 2022). A participatory approach, 
such as the Participatory Rural Appraisal (PRA), can be employed as a diagnostic 
analysis in the earlier phase of the development model (Castelli & Bresci, 2017; 
Chambers, 2013; Sanogo et al., 2017). The results help diagnose community needs for 
stakeholder consultation by applying standard techniques, such as discussion, 
resource-use ranking, problem analysis, and proposed solutions. In this case study, 
the PRA process provided an approach to engage with local actors (gatherers and 
farmers) framed around the following research questions: (1) how can local situations 
be acknowledged through participatory perspectives and (2) under what 
multistakeholder conditions can a plan be developed for sustainable management of 
medicinal plants production systems? These questions contribute to a better 
understanding of how medicinal plant production systems management can support 
better performance toward improved local livelihoods. 
 
 

 
3 The active strategy to improve NTFP’s performance and their benefit to the local and significant actors by 

controlling pertinent aspects from upstream to downstream levels. These consist of production and 

utilization, commercialization, and institutional and socio-cultural framework. 
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2. MATERIALS AND METHODS 

2.1 Study area and three medicinal plants production systems 

We carried out the PRA in four villages representing three medicinal plants' 
production systems management on the island of Java (Figure 1). This area is one of 
Indonesia's central production areas for medicinal plants from wild gathering and 
cultivation-based systems. Some top commercial and rare species can be found here, 
such as Betel palm (Areca catechu), Football fruit (Pangium edule), Javanese long 
pepper (Piper retrofractum), Kedawung (Parkia timoriana), Kemukus (Piper cubeba), 
and Pulai (Alstonia scholaris) (Hidayat, 2012; The National Development Planning 
Agency/BAPPENAS RI, 2003). This study changes the source's name and location due 
to confidentiality concerns. We renamed our study sites "Village A" and "Village B," 
where forest gathering and forest farming exist. "Village C" and "Village D", by 
contrast, practice farm-based out-grower production. The PRA occurred at the end of 
a four-month fieldwork in 2018 and included six sessions with 50 gatherers and 100 
farmers, herein called participants. 

 

 
Figure 1. Three medicinal plants’ production systems in study area; (a) A forest gatherer and 
Piper cubeba’s collection; (b) Piper retrofractum in forest farming area; (c) Outgrower production 
in Village C; (d) Outgrower production in Village D. 

2.2 Reliability, validity and applicability  

As a trait, PRA is a type of qualitative research and inductive approach (Campbell, 
2001; Robert Chambers, 1994a). Some principles are applied to meet the requirement 
approximation of reliability, validity, and applicability. Following Robert Chambers 
(1994c), PRA principles consist of local-based learning, rapid and forward-thinking, 
compensating unfairness, triangulation, optimizing synergies, and exploring diversity. 
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The principles assist in determining the foundation for consensus-building regarding 
consultation on future stakeholders’ priorities (Brown, 2002). The PRA research is 
typically aimed at in-depth understanding and focused on people who usually 
communicate and behave within particular contexts during their daily life experiences 
in a natural environment (Frey et al., 2000; Orb et al., 2001). The participatory 
approach leads to a manageable and advanced relationship between researchers and 
participants (gatherers and farmers). So researchers can understand the attitude, 
circumstances, and pertinent issues and attain participation (Caister et al., 2012; 
Preece, 2006; Rocheleau, 1994). Hence, local people and researchers can benefit 
from the learning process.  

In this case, the PRA study is part of the research platform on medicinal plants 
production systems in rural Java. First, the first author immersed herself in all study 
areas (see 2.1) for four months (September-December 2018). She lived with the family 
of the local leader at their home during the research. She also took part in developing 
networks on social activities in the study area. As Armstrong (2010) pointed out, 
immersion and accuracy are essential to meet the required standard of qualitative 
research. It can be time-consuming but brings acquaintance to the field site and the 
local community. Triangulation applied in this study aimed to validate the collected 
data by using multiple sources of information, such as household surveys, Rapid Rural 
Appraisal, theoretical engagement, and interviews with relevant stakeholders. It 
aligned with Narayanasamy's (2009) work who underlined that "information under 
PRA flows from people, places, and events and processes". This technique can 
improve data quality and truthfulness due to the use of multiple perspectives 
(Bryman, 2016; Neuman, 2014). During the PRA process, the researcher gave all 
participants an equal opportunity to deliver and share their aspirations and desires by 
indulging and seeking guidance from other participants using a round table approach. 
This mechanism supports participants' rights and pinpoints and clarifies each 
participant's perception (Horsburgh, 2003; Orb et al., 2001). The abovementioned 
circumstances are pivotal to developing the trustworthiness of findings linked to a 
qualitative research (Denzin & Lincoln, 2018; Noble & Smith, 2015).  

Concerning the applicability of the study results, the critical consideration lies in 
its generalization in other contexts or settings. The findings contribute to theoretical 
construction and future studies of pertinent subjects (Burns, 1989; Moen & 
Middelthon, 2015). Generalization faces two main challenges: inadequacy of 
inductive arguments and particularity context of findings (Mayring, 2007). Instead of 
being based on a specific case, a case study is essential by modifying or rejecting the 
referenced theories or new conceptions (Yin, 2018). For instance, many studies and 
community-based development schemes employ PRA to diagnose sustainable 
management of natural-based resources linked to rural development, including 
medicinal plants as a part of non-timber forest products (NTFP) (Chambers, 1994; 
Cundill et al., 2011; Friday et al., 2006; Malley et al., 2010; Misbahuzzaman & Smith-
Hall, 2015; Nemarundwe & Richards, 2002). In this study, the PRA findings support 
discussions on policy formulation, improvement of market channels, and management 
of various production systems. It requires connecting their relevance to current 
knowledge, policy, practice, and research agendas as part of its evaluation 
assessment (Kitto, et al., 2019). As a qualitative work, PRA has enabled data 
collection, analysis, and interpretation in unique ways (Agius, 2013; Armstrong, 2010; 
Chambers, 1994c); and for the purposes of this study, it leads to better understanding 
the local settings of medicinal plants management. Thus, this research assists in 
social transformations in the context of local actors and multi-level stakeholders 
involved in managing medicinal plant production systems in Java. 



 

Forest and Society Vol. 9(1): 20-47 25 

 

Astutik et al. (2025) 

2.3 The PRA approach  

PRA is a self-conscious learning method that encourages local people's participation 
to actively investigate their knowledge, experiences, and values for possible 
transitions (Ashby & Pretty, 2006; Bar-on & Prinsen, 1999; Chambers, 1994a). Local 
people and researchers/facilitators can benefit from the learning process by 
developing mutual understandings of the local context in resource use decisions. The 
circumstances mentioned above are crucially needed as a response mechanism to 
support an improved governance system and further interlinked between institutions, 
knowledge, power, and science (Fisher et al., 2019; Sheppard et al., 2020; Stringer et 
al., 2006). With regard to participant recruitment, the criteria are as follows. The 
approach identified household heads that represented those that participate in forest 
gathering, forest farming, and outgrower production. These comprised of three 
categories: (1) forest gatherers who spend at least three months per year to collect 
wild medicinal plants, (2) forest farmers who practice an agroforestry model 
combining at least two layers of medicinal plants in the field, and (3) farmers who 
have developed two years of cooperation with herbal industries. The four techniques 
applied in this study are problem identification, stakeholder classification, group 
discussion and brainstorming, and preference ranking of priority species. The length 
of the discussion was between 50-70 minutes. PRA was technically focused only for 
one group category classified in each study area, which included forest gatherers (50 
males), forest farmers (50; 9 females and 41 males), outgrowers in Village C (25; 9 
females and 16 males) and outgrowers in Village D (25 males). Thus, the PRA results 
serve as an initial phase of a multistakeholder platform. 

With respect to technical applications, PRA was caried out twice in Village A and 
Village B and once in Village C and Village D with 25 participants each. In the case of 
Village A, PRA took place in a village center to accommodate participants in terms of 
accessibility and workshop activities. For Village B, Village C, and Village D, all 
participants were invited to attend the PRA workshop by their local leaders to whom 
they could trust and feel comfortable sharing their opinions. Most of the workshop’s 
materials were prepared by the facilitator (researcher) with the support of local 
leaders. All participants received an invitation letter of a planned PRA workshop 
beforehand. In general, participants showed willingness to participate in the whole 
workshop and all of them knew each other quite well because they live in the same 
village and have similar activities as gatherers or farmers or outgrowers. In the 
opening session, the researcher explained the details of the workshop, such as the 
goals, discussion stages and all proposed activities. Participants were encouraged by 
the facilitator to speak up freely and to share their opinions among participants 
openly. In the closing of each PRA workshop, participants and researchers celebrated 
a feast of traditional food for gratefulness and togetherness. Thus, a PRA approach 
could bring social interactions, knowledge sharing, and local needs assessment on 
one table.  

2.3.1 PRA section 1-problem identification based on a cause and effect diagram 
In this technique, we asked the participants about their relevant interests in medicinal 
plant production systems management. We asked them to identify the primary 
challenge in medicinal plants production systems management. Once the participants 
agreed on the main problem, each of them wrote several opinions on a piece of paper. 
All the results were classified based on cause and effect categories. Following 
Anyaegbunam et al. (2004), we provided a tree-like diagram to assist the participant in 
determining the main problem (trunk), effects (canopy), and causes (roots). Causes 
are circumstances inducing the major problem, while effects are its consequences. 
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The group defined each leading cause’s description in the context of the local 
situation. 

2.3.2 PRA section 2-group discussion and brainstorming  
Participants were household heads selected for household interviews as well in each 
study area. The discussion was held over two days with 25 participants each for forest 
gatherers and forest farmers. Meanwhile, outgrowers in Village C and Village D 
participated in one-day discussion each. So, in total, there were six group discussions 
in which each of them comprised four smaller subgroups involving six to seven 
participants each. The goal was to discuss the three main topics affecting future 
management. Those are safe and harmful practices, desire and hope for the future, 
and cooperative establishment. We randomly changed the subgroups' composition to 
shape the discussion dynamics. This is in line with Morgan (2019) and Hennink (2014) 
who pointed out that interchange among group members within group discussions 
can help in managing the dynamics of the group, listening effectively, and advancing 
discussions. In the discussion process, each member demonstrated their own 
enthusiasm to make a significant contribution to the overall topic. At the end, each 
group represented by one or two members delivered their findings with further 
explanation to obtain a mutual understanding within the whole group.  

2.3.3 PRA section 3-preference ranking of priority species 
We used the ranking preference technique to sort out the top ten species utilized in 
the three production systems. The goal is to identify priority species based on market 
demand and price. The participants were requested to mark the species name 
(products) collectively. Finally, the list was ranked and agreed upon in descending 
order. 

2.3.4 PRA section 4-venn diagram based on stakeholders’ classification 
Due to the various stakeholders involved in production systems management, the 
Venn diagram was chosen to map their importance and influence. First, the group was 
required to identify all stakeholders involved in production system management. 
Second, we used some sizes of circles reflecting power and the distance as the 
importance. During the discussion, the group arranged the circle size and position 
from the center (gatherers/farmers). The Venn diagram was then transformed into a 
stakeholder analysis matrix (see Result). 

3. RESULTS 

In this section, results follow the four techniques we employed in the PRA method. It 
specifically clarifies how participants expressed their aspirations and preferences on 
medicinal plant production systems management. 

3.1 Problem identification based on a cause-and-effect diagram 

The main topic similarly faced by the three production systems is marketing, whilst 
only out-grower production in Village D deals with the price (see Appendix 2). We 
present ten specific sub-problems and their descriptions and causes in Table 1.  

All participants involved in the production systems underlined that local economic 
group initiatives need to be actively revitalized or developed. Based on local actors' 
self-assessment, their previous experiences showed that the critical points are 
mismanagement and inadequate communication. For instance, they saw that lack of 
coordination and transparency between leaders and members during decision making 
processes have lead to mismanagement and declining performance. These affect the 
spirit of the members' unity and results from issues like lack of support initiatives, 
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lack of funds, and unclear goals. Hence, farmers identified that the market serves as 
the most challenging condition due to market distance and limited market channels. 
As Ros-Tonen et al. (2005) and (Shackleton et al., 2007) mentioned, an unfulfilled 
return is one of the classical problems in many NTFPs in the context of community-
based development. In addition, natural factors are considered an inevitable 
constraint to yield quantity, such as unpredictable weather, tough rainy season, 
arable soil, and flooding. Pretzsch et al. (2014) and Noordwijk et al. (2002) pointed 
out that tropical rural areas usually need more technology and infrastructure to 
manage natural resources.  

Since production inputs are a high necessity, forest farming and outgrower 
production require significant expenses on labor, fertilizer, pesticides, and customs 
fees. The case parallels technical hindrances such as the lack of knowledge on 
ecosystem management, lack of experience in pest management, and inefficient 
drying infrastructure. So far, product quality still needs to be improved in forest 
gathering and forest farming. Both mainly sell green materials to village traders or 
local markets. Meanwhile, in outgrower production, this case is moderately applied 
due to the standard requirement of herbal industries. 

Forest gathering and forest farming see that financial issues are urgent due to 
debt constraints that result from deficit income and high production and collection 
costs, while product prices often fluctuate. Concerning limited market information 
and market distance, forest gathering and out-grower production living in Village C 
have a similar problem with an overabundance of stock. Gatherers sometimes could 
not sell the products due to the overload capacity of village traders' storehouses. Due 
to the limited capacity of the processing infrastructure (e.g. reliance on sunlight for 
drying process, storage capacity), out-growers’ products are occasionally 
unacceptable. The sub-problem found only in forest gathering is the lack of financial 
capital, a common problem in rural gatherers/farmers. As a consequence, gatherers 
depend on Juragan4 due to their financial power. Some well-off people in the 
community substantially influence lending financial capital. The gatherers typically 
return it after the harvesting period, either from the forest or forest farming field. The 
condition affects the revenue from the wild collection due to low prices.  

3.2 Group discussion and brainstorming 

3.2.1 Safe and harmful practices  
Due to wild collection and long-term activities, forest gathering relies on manual 
equipment and tends to follow sustainable measures in collecting the targeted 
species. The safe practices comprise mainly (1) collection of fallen fruit, (2) cutting 
the branch selectively, (3) climbing to harvest the targeted and ripe fruits, and (4) no 
cutting of trees. Meanwhile, local gatherers perceive some operations below as 
harmful practices; they include the (1) unsustainable collection of all forest products, 
(2) illegal logging, (3) too much cutting of the branch, (4) slash and burn activities, (5) 
cutting the tree entirely for collecting the targeted plant part.  

The safe and harmful practices for forest farming and out-grower are similar in the 
frame of cultivation-based systems. Both production systems combine local 
knowledge practices and technology adoption to increase yield. The safe practices 
consist of some principles as follows: (1) minimum soil tillage, especially for 
slope/terrain areas; (2) in forest farming, trees are mainly aimed for reforestation 
purposes, avoiding burn activities, and obeying the national/local regulations (3) 

 
4 An individual who usually lends some money to locals for farming or gathering activities, which is repaid 

during harvesting. 
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high-yield seed, (4) organic fertilizer and biopesticide, (5) medium dose of both 
chemical fertilizer and pesticide, (6) regular maintenance, (7) appropriate period of 
harvesting, and (8) proper postharvest handling (cleaning, drying, sortation, grading, 
and storage). The harmful practices for both systems encompass some high-risk 
activities such as (1) inappropriate handling of slope areas toward landslides, (2) In 
forest farming, some plants, such as tobacco, coconut tree, and coffee plant, are 
forbidden by the conservation institution (CI) as the area manager, and only use 
chemical fertilizer, (3) high dose of chemical pesticide, (4) single manure application, 
(5) no intercropping practices, (6) unmanageable pests (e.g., worms and caterpillars), 
(7) inadequate drainage, and (8) improper handling of sloped areas.  

3.2.2 Desire and hope for the future 
For forest gathering, the most prioritized needs are; that the (1) CI grants access to 
collect medicinal plants and non-timber forest products, (2) Enterprise5 allows the 
gathering of non-timber forest products, (3) Reforestation group6 (RG) focus on the 
reforestation program, (4) the government village supports RG groups, (5) village 
traders need to offer the best price (6) universities assist in finding market information 
and market channel and nursery development for native species propagation. 

Table 1. Problem identified in three production systems  
Problem Description Cause/Aspect Production system 
Local 
economic 
group 
initiatives 

Ineffective performance 
due to mismanagement, 
coordination and 
participation, no 
cooperative institution, 
no self-help group  

Mismanagement of self-
help group, uncleared 
goal, lack of unity among 
members, 
miscommunication, lack 
of empowerment, lack of 
experiences, no 
cooperative institution, 
no self-help group 

G, F, O 

Market Lack of information or 
limited market 
channels to sell the 
products 

Market distance, traders 
sometimes unavailable, 
hardship in sale, limited 
market place and 
information, unstable 
demand 

G, F, O 

Natural 
factors 

Natural conditions 
affecting yield and 
production systems 
management 

Hard rainy season, arable 
soil, unpredictable 
weather, flooding 

G, F, O 

Unsatisfied 
return 

Inadequate earnings 
frequently generated a 
tiny portion of the 
margin or just for 
returning the 
production costs 

Deficit in income, low 
price, price fluctuation 

G, F, O 

High expense High production costs, 
sometimes sourced 
from borrowed money, 
relatives, or neighbors 

Labor, fertilizer, 
pesticides, custom fees 

F, O 

Product Lack of required Low quality of seedling, F, O 

 
5 A stated owned enterprise 
6 The farmers’ groups who have the right to manage reforestation in an area located at the buffer zone of 

the conservation site. 
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Problem Description Cause/Aspect Production system 
quality products standard for 

the market  
cleanliness degree of the 
rhizome, unsure product 
quality, less processing, 
perishable products, 
products rejection, 
harvesting failure, 
ignorance due to much 
lower price 

Technical 
hindrances 

Lack of experience and 
knowledge in 
production systems and 
postharvest handling 

Lack of experiences of 
pest management, lack of 
knowledge on ecosystem 
management, hardship in 
drying 

F, O 

Financial 
issues 

Deficiency of financial 
sources used for 
production purposes 

Lack of funds, debts 
G, F 

Abundance 
of stock 

Abundance of stock at 
the R&D Center for 
Medicinal Plants and 
Traditional Medicine, 
the high yield of 
targeted species, 
collecting more 
quantity to meet cash 
income needs quickly 

Limited traders, market 
distance 

G, O 

Juragan’s 
role 
dominance 

Money lenders provide 
capital of farming 
activities for the 
community. 
Consequently, local 
gatherers who also 
cultivate some crops 
and trees on state land 
rely on them  

Conditio sine qua non* of 
financial capital required 
in running farm activities 

G 

Note*: The meaning of a Latin term is about a condition without which not; a necessary condition 
(Press, 2023); G: Forest gathering, F: Forest farming, O: farm-based outgrower production. 
[Source: Fieldwork 2018] 

In the case of forest farming, participants highlighted some following crucial 
points, namely (1) clarification of the border between the buffer zone of CI and 
adjacent villages, (2) regular control of reforestation area by CI, (3) avoiding harmful 
activities that can cause forest fires and flooding, (4) reducing unpredictable yield loss 
in the field, such as stealing and dryness, (5) better management of plant pests and 
diseases, (6) exchange information between farmers’ groups and their members 
actively, (7) regular meeting at once in three months, (8) equitable distribution of 
seedlings for the reforestation program, and (9) strengthened solidarity in either intra 
and inter farmers groups.  

During observation in the fieldwork, participants in Village C and Village D prefer 
to improve stakeholders’ roles to increase yield and remunerative marketing. These 
are some urgent requirements: 
1. The Regional Department of Agriculture supports high-yield and quality seeds. 
2. Farmer associations perform better in a bargaining position with herbal industries. 
3. Herbal industries upgrade the partnership model by serving investment to farmers 

and offering a competitive price. 
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4. Regional Extension Service to provide more extension and training continuously. 
5. Universities and research centers conduct more applied studies promoting yield 

quality and productivity. 
6. Village government (VG) stays pro-community-based development and facilitates 

mutual partnerships with herbal industries.  

3.2.3 Establishment of cooperatives 
All production systems agree to establish or revitalize a farmer/gatherer cooperative. 
They underline some points required to achieve good criteria for the cooperative 
based on previous experiences and group opinion. First, a self-help group can be 
considered as the preliminary step. Second, capacity building is vital to strengthen 
either organizational systems or members. Third, credible administrators are 
trustworthy people who can conduct all assignments properly, especially financial 
management. The fourth is the strong character of the group leaders who can 
integrate all members’ aspirations, interests, and needs. In particular, good 
administration and group solidarity are the top priorities in developing a cooperative. 
Fifth, permanent buyers can be beneficial for gatherers/farmers. Sixth, post-harvest 
handling needs more extension support and infrastructure. Seventh, market 
information alongside continuous supply of products is key. 

Specifically, outgrower production in Village D, which already has a farmer 
association, must enhance its contractual agreements with herbal industries to supply 
semi-processed Javanese turmeric (Curcuma xanthorrhiza).  

3.2.4 Preference ranking of priority species 
The result reveals the top ten nominated species in each of the three production 
systems (Table 2) from the perspectives of gatherers/farmers and traders. For 
instance, Candlenut tree for forest gathering, Empon-empon (ginger family) for forest 
farming, and Javanese turmeric and Broadleaf plantain are important for outgrower 
production. Although it is based on popularity in local market demand for those 
products, gatherers and farmers are concerned about the price. They have recognized 
that it has mostly remained constant over the years. Due to cash income needs, all 
collected/harvested materials are sold to suitable markets of the three production 
systems: village traders, local markets, the research center 1, and cooperating herbal 
industry.  

Among the top of nominated species, five are listed as rare species for Jamu. In 
forest gathering, those are Javanese long pepper (Piper retrofractum), Kembang angin 
(Usnea barbata), Kedawung (Parkia timoriana), Kemukus (Piper cubeba), and Pulai 
(Alstonia scholaris) (Hidayat, 2012). For forest farming, they consist of Betel palm 
(Areca catechu), Football fruit (Pangium edule), Javanese long pepper (P. 
retrofractum), Jaha lawe (Terminalia bellirica), Kedawung (P. timoriana), Mango 
ginger (Curcuma mangga), and Tamarind (Tamarindus indica) (The National 
Development Planning Agency/BAPPENAS RI, 2003). 

Table 2. Top ten nominated species in each production system  
No. Forest gathering Forest farming Farm-based outgrower 

production 
1. Candlenut tree 

(Aleurites mollucanus)/F 
 

Zingiberaceae 
(Family of Ginger) 
(Empon-empon: 
Javanese)/R 

Village D 
Javanese turmeric 
(Curcuma xanthorrhiza)/R 

2. Football fruit 
(Pangium edule)/F 

Javanese long pepper 
(Piper retrofractum)/F 

Village C 

3. Jaha lawe White pepper Broadleaf plaintain 
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No. Forest gathering Forest farming Farm-based outgrower 
production 

(Vitex quinata)/F (Piper nigrum)/F (Plantago major)/L 
4. Pulai 

(Alstonia scholaris)/B 
Candlenut tree 
(Aleurites 
mollucanus)/F 

Asiatic pennywort 
(Centella asiatica)/L 

5. Javanese long pepper 
(Piper retrofractum)/F 

Cardamom 
(Amomum 
compactum)/F 

Sembung 
(Blumea balsamifera)/L 

6. Kedawung 
(Parkia roxburghii)/F 

Mengkudu 
(Morinda citrifolia)/F 

Ginger 
(Zingiber officinale)/R 

7. Kemukus 
(Piper cubeba)/F 

Football fruit 
(Pangium edule)/F 

Java tea 
(Orthosiphon aristatus)/L 

8. Betel 
(Piper betle)/L 

Kemukus 
(Piper cubeba)/F 

Jombang 
(Taraxacum campylodes)/L 

9. Cardamom 
(Amomum compactum)/F 

Betel palm 
(Areca cathecu)/F 

Sambung nyawa 
(Gynura procumbens)/L 

10. Arjasa 
(Elaeocarpus 
grandiflora)/F 

Kedawung 
(Parkia roxburghii)/F 

Perennial sowthistle 
(Sonchus arvensis)/L 

Note: 1: Top rank; 10: lowest rank; plant part traded: B: bark; F: fruit; L: leaves; R: rhizome 
[Source: Fieldwork (2018)] 

3.3 Venn diagram based on stakeholder classifications 

Following Clayton et al. (2003), the Venn diagram (see Appendix 3) was transformed 
into a matrix classification of stakeholders, which can be seen in Figure 1. The type of 
stakeholders’ action is based on interests, importance, and influence on local actors’ 
management of production systems. In this case, gatherers and farmers expect that 
stakeholders can participate in supporting them based on the capacity of power, 
knowledge, networks, and economic potential. Participants classified three kinds of 
stakeholders, namely primary, secondary, and external parties7.  

Forest gatherers consider CI the primary stakeholders due to their significant role 
in supporting the community’s needs. These consist of access permission to the 
natural forest, right of use at the buffer area, participation in a rehabilitation program, 
and extension support. Although forest gathering activities have been handed down 
from generation to generation, local people realize that recent access has become a 
challenging one. However, they recognize the need to negotiate with CI to collect wild 
medicinal plants in natural forests. In the gatherers’ view, the village government 
promotes all CI programs. They facilitate gatherers and CI to communicate better 
about managing the forest. For instance, the village government fully supports the 
local community, and CI established a Reforestation group (RG). It aims to expedite 
the reforestation program and to provide job creation. Among external stakeholders, 
Juragan and village traders are relatively close to the local community due to their 
influence on economic aspects. 

In the case of forest farmers, CI and the village government have high importance 
and strong influence to support all activities in the buffer area, mostly related to the 
reforestation program. Both communicate reciprocally to accelerate the main 
program through some extension and training. At the level of secondary stakeholders, 

 
7 In this case, the definition of stakeholders’ level is based on the community's discussion and agreement. 

Primary means the first party who is close and influences the people's needs fulfillment significantly. The 

secondary is the mediatory actors, whose presence is required to catalyze social life. External points out to 

the institution/actors who support slightly in the process and development. 
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the NGO focuses on social empowerment by raising awareness and local capacity to 
be more critical of forest and resource management. For example, they established a 
self-help group for Family Medicinal Gardens and a farmer group for reforestation. 
Meanwhile, local and national universities collaborate with CI to conduct applied 
research on medicinal plants, such as conservation biology, ethnobotany, climate 
change, and resource conflict management. Village traders, journalists, and tourists 
contribute lightly to the program’s improvement. However, village traders are 
appreciated for purchasing raw materials, which sometimes can be bulky due to their 
absence.  

 

 

 

 
Figure 2. Matrix classification of stakeholders in three production systems; (a) Forest gathering-
Village A; (b) Forest farming-Village B; (c) Farm-based outgrower production-Village C; (d) Farm-
based outgrower production-Village D. 

For outgrower production, village traders and the Regional Department of 
Agriculture occupy the first layer of the process in Village C and Village D, 
respectively. Both connect to herbal industries, although Village D has a stronger 
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relationship than Village C due to a better-established organization. In Village C, 
village traders sell dried products to wholesalers directly related to herbal industries. 
Research institution 1 facilitates extension and accommodates some herbal medicine 
materials. However, their capacity limits supply, which can often be an abundance of 
production. The local community recognizes that universities contribute slightly to 
research and education, while the village government indirectly supports the business 
conditions. In Village D, some institutions pay little attention to the community, 
namely the research institution 2, Universities, Farmer Association, herbal Industry 2, 
and the village government. Nevertheless, during the contract period, local farmers 
are dissatisfied with the unstable prices the herbal industry pays. So, they often 
decide to terminate the contract temporarily. 

4. DISCUSSION 

The discussion synthesizes several key aspects, namely management of medicinal 
plants production system performance enhancement, and local economic resource 
empowerment. These aspects are necessary to assist a better plan for future 
management of medicinal plant production systems and livelihood improvement.  

4.1 Major priorities to enhance management of medicinal plant production  

Applying the PRA method for diagnosing production management of medicinal plants 
helped to investigate the needs and interests of gatherers and farmers. Following 
Assche (2015) and Hoggart & Buller (2016), the diagnostic analysis focused on local 
people as the key actors who share their knowledge and experiences within an open 
sphere. PRA can provide a foundation of relevant inputs for a multistakeholder 
platform to support further action plans. The previous studies pointed out that a 
specific local-context approach should be considered to upgrade medicinal plants’ 
production system management (Maikhuri et al., 2017; Marshall et al., 2003; Ros-
Tonen et al., 2005). They include essential factors, such as financial instruments, 
value addition, market access, community organization, state intervention, available 
infrastructure, local knowledge systems, conservation, domestication, and livelihood 
improvement. In general, most of the research in Indonesia conducted on medicinal 
plant production systems either focus on wild gathering or cultivation and related 
aspects. This study contrasts both production systems by capturing current and future 
management strategies and their performance. The study thus permits the 
identification of root cause and reasonable solutions.  

The results of the diagnostic investigation in this study demonstrated that all 
three production systems rely more on current solutions (see Appendix 1), causing 
unsatisfied returns due to high expense for carrying out the entirety of management 
practices. The three production systems required more enhancement to earn 
sustainable rewards for gatherers and farmers. The PRA results showed that local 
economic group initiatives, market assurance, access rules, and institutional support 
are the primary priorities to enhance production systems' performance.  

PRA investigation indicated that local economic group initiatives are required to 
strengthen local resources-based management, empower gatherer/farmer groups' 
capacity, and increase viable income opportunities. For outgrowers, a reasonable 
price and an abundance of stock are the central focus. Herbal industries depend on 
outgrower product supply. However, the lack of mutualism in Village D and the weak 
bargaining position in Village C led to low margins in which the revenues could not 
cover the high costs of production inputs. In Village D, outgrowers indicated that 
during their cooperation with herbal industries, the price remained low, and the result 
of the negotiation process was often unsatisfying. The findings are corroborated by 
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recent studies that comprise the value chain approach, cooperative marketing 
promotion, rare species management, willingness to cultivate, product quality 
assurance, innovation, community-based approach, balancing conservation goals and 
industrial needs, political will, and property rights (Chowdhury et al., 2018; Negi et al., 
2018; Sheppard et al., 2020). Therefore, strengthening a temporary self-help group 
for gatherers and forest farmers, and the Farmer Association for outgrowers is vital.  

Regarding market assurance, the PRA results demonstrated that market access is 
the first rank in the consideration of all production systems, followed by safe and 
harmful management practices, priority species, and the importance of stakeholder 
roles. Knowing that some species are rare in forest gathering and forest farming, 
domestication is urgently required to foster the supply side and generate 
remunerative revenue alongside species conservation goals. Specifically, the national 
government and herbal industries should focus more on improving cultivation. This is 
alongside a recent gradual shift from wild gathering to cultivation in Asia (Astutik et 
al., 2019; Cunningham et al., 2018; Shengji et al., 2010). Market assurance is related 
to value chain approach, cooperative marketing promotion, rare species management, 
willingness to cultivate, product quality assurance, innovation, community-based 
approach, balancing conservation goals and industrial needs, political will, and 
property rights (Chowdhury et al., 2018; Negi et al., 2018; Sheppard et al., 2020). 
Thus, integrating market channels and continuous supply of needed products can be a 
valuable strategy to enhance production systems performance. 

Gatherers who harvest the products in the natural forest recognize that access 
rule is the most pivotal issue in ensuring the continuity of collection activities. Ribot & 
Peluso (2009) emphasized that access analysis can affect the dynamics of resources 
management, sustainability, equity, and efficiency regarding conflict, cooperation, 
well-being, and justice. Since the natural forest of CI supports local actors, such as 
their livelihoods handed down from generation to generation, a two-way dialogue is 
urgently needed to understand the interests of both parties. On the other hand, CI—as 
a conservation institution—commits to protecting the area through their 
constitutional mandate. Concerning forest farmers who have user rights in the buffer 
zone area of CI, their major concerns encompass market channels, appropriate 
technologies adoption for planting and post-harvesting, and low prices. Even though 
the top ten commercial products are mostly available, the low price causes low-
income generation. The buffer zone strategy enables local people to meet their 
livelihood needs continuously in line with protecting biodiversity (Dash et al., 2016; 
Salafsky & Wollenberg, 2000; Silori & Badola, 2000). Accordingly, periodic evaluation 
and improvement of all program impacts on inhabitant household economies applied 
at buffer zone areas are needed.  

On institutional support, the Venn diagram highlighted that the primary 
stakeholders play a significant role in all production systems. In the meantime, 
identification of proper stakeholder participation uses the degree (high/low) of 
importance and influence. Gatherers perceive that CI occupies a central position in 
terms of access rules. CI and VG both have high importance and influence, while 
Juragan has a strong influence but low importance. The situation indicates that the 
three of them as key actor groups could be considered to support the forest gathering 
scheme. In the case of the forest farming system, farmers identify four stakeholders 
that represent both high importance and influence, they are CI, VG, NGO, and 
Universities. Journalists have high leverage with low importance. For out-growers in 
Village C, village trader and research center 1 are acknowledged to have high 
importance and influence. The wholesalers have high influence with low importance. 
In the case of outgrowers in Village D, the three stakeholders are critical and 
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influential: the Regional Department of Agriculture, research center 2, and 
universities. Farmer Associations and herbal industry 2 are recognized to have high 
influences with low importance. For outgrowers in Village D, the two last stakeholders 
are highly engaged in helping with value-adding strategies and entering the more 
prospective market at local to global levels. 

Thus, the first supposition based on the finding mentioned above can be derived as 
follows: Primary priorities required in improving the performance of medicinal plants 
production systems cover local economic group initiatives, market assurance, access 
rules, and institutional support alongside local context considerations.  

4.2 Synergistic diversity toward local economic resource empowerment  

The multistakeholder platform proposition, as shown in Appendix 1 and Figure 3, 
illustrates two further steps required after the participatory diagnostic investigation. 
It describes opportunities on how experiences on the changing views of local 
situations and could provide additional input for stakeholders to translate plans into 
action. Proposed actions and all the following aspects should consider community 
needs due to the broader goals of feasibility and resource availability. It also 
specifically extends from Table 1, which described identified problems associated with 
the specific production system. However, most proposed actions address all 
production systems. These propositions are rooted in the PRA process and are 
emergent from the casual dialogues with key local leaders and main stakeholders. 
Hence, it ensures all people's participation in preconceived planning and pragmatic 
decision-making, with an eye towards more efficient implementation. 

 
Figure 3. Continuum of participatory engagement toward future management of medicinal 
plants’ production systems.  
[Source: Adopted from Lynam et al. (2007) and Miller et al. (2017)]. 

Figure 3 shows that diagnostic investigation is the first level of the participatory 
approach, playing a role as the bottom-up initiative in the development process. All 
information on local needs and interests is summarized by gatherers and farmers to 
support further decision-making steps. The most crucial elements needed in this stage 
are the participants’ openness, a realization of socio-cultural and economic 
differences of the local communities, full encouragement to equal opportunity of 
aspirations, facilitator’s immersion skill within local knowledge and their daily life, the 
ability to constraints identification, and a focus on solutions (Damayanti & 
Syarifuddin, 2020; Omodei Zorini et al., 2004; Rossio & Seo, 2020; Shamsuddin et al., 
2007; Wiersberg et al., 2016). The second phase is co-learning, which grants shared 
understanding of local circumstances among all responsible parties to propose action 
plans with the help of outsiders (facilitators) and it can also be seen as a social 
learning process (Hakkarainen et al., 2022; Parkes & Panelli, 2001; Thorburn et al., 
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2011). The primary point to underline in this stage is the mutual transmission of 
knowledge, capacity, and views toward common goal achievement. Borrini-
feyerabend et al. (2007) and Sarkki et al. (2015) pointed out that co-management as 
the last stage is a complex process in which local people and relevant stakeholders 
collaborate and share power, knowledge, resources and responsibility to sustainably 
manage set of natural resources. Several steps are required: preparation, negotiation 
and learning-by-doing. These indicate that transparent communication of 
comprehensive local aspirations to seek fair sharing needs greater attention. In this 
study, medicinal plants as natural resources are mostly commercialized to meet 
market demand. Sydneysmith et al. (2010) emphasized that this situation faced 
sensitivity to changes in environmental aspects and institutional arrangements. 
Therefore, the decision-making process should focus more on allowing wider space 
for locals’ rights, powers, and benefit sharing between government, the private 
sectors, academia, NGOs, and others. Otherwise, co-management can potentially 
raise conflicts and marginalize local voices (Daulay et al., 2023; Dharmiasih, 2020; 
Fisher et al., 2017). This implies that diagnostic analysis is the baseline and a must in 
implementing the entire stages of the decision-making process which can be 
accomplished at a co-management level.  

 
Figure 4. A multistakeholder platform and the feasible actions proposition  
[Source: Adopted from Buytaert et al. (2018) and Raworth, (2017)] 

The proposed actions aim to develop a support system for a better future of 
management practices and performance of the three production systems (see Figure 4 
and Appendix 1). These are based on current solutions carried out by gatherers and 
farmers under interconnected socioeconomic backgrounds and ecological systems. 
These serve as a set of considerations in the decision-making process of current 
priorities toward future actions extracted through the local needs’ diagnostic. It 
promotes dynamic perspectives of stakeholders for further collaboration in designing 
desired management outcomes. For instance, the access rule's consultation for forest 
gathering is proposed alongside CI's consideration of several relevant regulations to 
achieve a better solution. The community seed bank is vital in ensuring seedling 
supply for a good harvest. A well-established cooperative or BUMDES (village-owned 
enterprises) can be a local economic institution to cover marketing, for example, and 
can strengthen the bargaining position at any level of medicinal plant markets. Due to 
the availability of critical resources, almost all are already in place to provide and 
distribute use value and generate returns. 
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Figure 4 illustrates that promoting multistakeholder participation is a must to 
realize the co-existence of all parties involved. Stakeholder agents and beneficiaries 
can optimize their specific roles and develop collaborations with promising partners. 
Support for stakeholders comprises soft and hard skills emphasizing mutual gains and 
a fruitful partnership. In this regard, we suggest the development process to integrate 
production systems areas into landscape-level management. This is especially due to 
the location of Village A and Village B within the area of a global conservation and 
development institution. For example, the conservation and development institution 
agenda can incorporate forest gathering and forest farming, thus improving 
production system performance.  

The second supposition that can also contribute is to establish a further 
management initiative of medicinal plant production systems in Java. This was 
formulated as follows: First, a plan for future sustainable management must 
accommodate three co-dependency pillars, namely a local needs diagnostic, 
information supply, and multistakeholder involvement elaborated under the 
perspective of socio-economic foundations and ecological systems. 

For a multistakeholder platform to be successful, some categories must reflect the 
appropriate level of basic needs of each action. Participatory, top-down, and technical 
approaches can support empowerment, address power imbalances, and assist in more 
sustainable natural resource-based use when done correctly. Meanwhile, the 
potential outcomes can result in new regulations, agreements, and management 
models. Legally binding rules can strengthen overall responsibility and maintain the 
social reputation of all actors.  

This study is inspired by the concept of financial performance of production 
systems aimed to further explore the sustainability of the medicinal plant 
management system (Rasul et al., 2012b; Rasul & Thapa, 2006). Understanding the 
complex nuances of production and marketing challenges faced by local farmers is 
important for formulating effective strategies from the upstream to the downstream 
diagnostic analysis. In the production process, the emphasis on local economic group 
initiatives stands out as crucial in improving local resource-based management, 
catering specifically to the unique needs of farmers in a particular locality. This not 
only provides farmers with access to the right resources but also tailors technologies 
to their specific requirements. Furthermore, the empowerment of gatherer and farmer 
groups through capacity-building remains at the forefront of suggested strategies. 
This approach to empowerment, envisioned through targeted training programs, can 
improve knowledge on efficient production techniques, rare species management, 
and innovation, directly impacting the quality and quantity of outputs.  

The challenge of economic sustainability faced by outgrowers underscores the 
significance of striking a balance between product price and stock availability. 
However, in villages with lower margins, the gap between revenues and the high cost 
of production input remains a primary problem. Such challenges may find resolutions 
in bulk purchasing or the introduction of subsidies to cut down costs. While gatherers 
often miss out on these essential practices, outgrowers have embraced them, leading 
to a marked difference in product quality. This postharvest gap can be bridged 
through the universal adoption of technical practices, enhancing product quality and 
making them more competitive. For gatherers, there is great potential in adopting new 
strategies, especially post-harvest processing as outgrowers. The problem is the level 
of readiness to adopt new interventions given the local impacts it might create. This 
requires careful approaches to extension, training, infrastructure, and identifying a 
willingness to adopt before moving forward. In the end, gatherers are usually more 
concerned about the cash income they receive by selling raw materials to village 
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traders to fulfil their daily needs. Additionally, the potential commercial viability of 
certain species presents an opportunity worth exploring, given the potential markets 
for such products. 

On the marketing side, findings underline the necessity for gatherers, forest 
farmers, and outgrowers to unite, either as collectives or in the form of cooperatives, 
to enhance their bargaining position in the market. An effective marketing strategy 
stepping in the value chain approach can be the key to solving efficiency challenges. 
However, to sell a food product in the market, it is crucial to obtain the appropriate 
certifications and licenses. It is not enough to ensure compliance with safety 
standards and regulations, but enhancements must be made to the product's 
credibility among consumers. A product certification attests to its quality, while a food 
safety license assures consumers of its safety for consumption. Additionally, for those 
catering to specific demographics or markets, such as Indonesia, a halal food 
certification8 can significantly broaden the product's appeal. Holding these 
certifications allows sellers to determine a better price. These credentials can also 
expand their customer base, underscoring the significance of thorough 
documentation in the food industry. Moreover, by understanding the value-adding 
activities, the farmer groups who have the right to manage reforestation areas located 
in the buffer zone of the CI to their products, will ensure their efficiency at every 
stage. This approach, complemented by the elimination of middlemen through direct 
interactions between farmers and buyers or offtakers could transform the pricing 
structure. Support from stakeholders by combining market research and improved 
product efficiency can further help farmers nail down a competitive price point.  

Lastly, the essence of a multistakeholder platform embedded within local actor 
participation emerges as a key point for the future collaboration among them. Such 
platforms can act as a vital channel between farmers, buyers, and policymakers. They 
can harmonize the needs and demands of all involved, culminating in better prices 
and more effective market strategies. These diagnostic analyses underscore the 
importance of strengthening production processes while adopting innovative 
marketing strategies. Furthermore, the importance of institutional support, a hybrid of 
community-based and government-based models, supported by clear property rights 
and political will only amplify the potential success of these strategies (Sambodo 
et.al, 2023). The diagnostic analysis accentuates the confluence of strengthened 
production methodologies and innovative marketing strategies, with all stakeholders 
operating in tandem, leading to the foundation of a sustainable and profitable system. 

5. CONCLUSION 

The Participatory Rapid Appraisal (PRA) approach as a participatory diagnostic 
investigation proves useful for exploring local needs and interests. The study indicates 
that marketing issues (Appendix 2) are the main problems in three production systems 
management leading unsatisfactory returns and deficit income. Gatherers and forest 
farmers carry out limited post-harvesting treatment leading to low quality products, 
corresponding low prices. In the case of outgrowers, they practice medium to 
advanced post-harvest handling, potentially granting increased prices and expanded 
market access for their products. Therefore, gatherers, forest farmers and outgrowers 
need to optimize their production systems management and improve their bargaining 
position in the market scheme. The species listed in this research could be further 

 
8 Halal food certification is a process by which food products are verified to ensure they comply with the 

Islamic religion dietary laws. The term "halal" means "permissible" in Arabic.  
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developed for commercial purposes to increase the profit margins. Based on the 
research results, the following aspects are required to enhance production system 
performance. These include: local economic group initiatives, domestication, access 
rules, and institutional support. Local gatherers, forest farmers, and outgrowers 
perceive that the level of importance and influence plays a pivotal role in classifying 
stakeholders in order to improve medicinal plants production systems performance. 
Thus, an action plan of a multistakeholder platform is urgently needed to ensure that 
post-participatory programmes take account of the local context. Local actor 
participation in targeted and supportive ways can fundamentally enhance the 
effectiveness of a multistakeholder platform in the future to develop medicinal plants 
production systems management. 
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