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This qualitative, single-site study examines how Sakai Badikir practitioners describe ritual-

material sourcing after forest conversion in Minas Subdistrict, Riau, Indonesia. It draws on 

twelve interview sessions with thirteen participants (n = 13) and village observation across 

four fieldwork periods (November 2025 to June 2026). Participants reported scarcer forest 

materials, longer searches, and occasional searches in an area they called hutan lindung 

(protected forest). Harvesting there, the area's official designation, a pre-conversion baseline, 

and ecological effects were not independently verified. One healer recalled obtaining thirty to 

forty kapau shoots for a preparation requiring about one hundred; requirements varied by 

treatment. These figures illustrate one account rather than a measured shortfall. Kapau's 

botanical identity was not established for this site. Coconut (Cocos nucifera) leaves sometimes 

replaced kapau in ritual weaving, with differing views on acceptability. Household accounts 

included unsuccessful transplanting and cultivation of other medicinal plants. The findings 

suggest possible changes in sourcing and selective adaptation. Botanical identification, 

mapped collection trips, and repeated harvest observations are proposed before ecological 

displacement or policy effectiveness is claimed. 
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1. INTRODUCTION

Riau Province has been among the most rapidly transformed 

forest landscapes in Southeast Asia. A national assessment 

estimated more than six million hectares of primary forest loss 

in Indonesia between 2000 and 2012 [1]. In Riau specifically, 

conversion to oil palm and industrial pulpwood plantations has 

restructured entire watersheds within a single generation [2], 

and the local effects of industrial tree plantations on adjacent 

communities have been shown to diverge sharply from the 

aggregate economic case made for them [3]. The dominant 

analytical response has been to quantify what conversion emits 

and what it removes: carbon released from cleared peat and 

biomass [4], forest area and configuration foregone [5], and 

the income streams that rural households lose when forest 

access contracts [6]. 

These indicators describe important effects of conversion, 

but they need not capture every material dependency involved 

in a cultural practice. Traditional medicinal knowledge is 

enacted through particular ingredients, techniques, and places, 

as well as through memory. A locally scarce material can 

therefore change how a practice is performed or where its 

materials are sought. Whether that change occurs, and with 

what ecological consequence, requires evidence beyond 

forest-cover statistics. 

Research on traditional medicinal knowledge has examined 

political and economic restructuring [7] and unequal 

transmission under market integration [8]. The present case 

adds a narrower question: how do participants describe 

obtaining ritual and healing materials in a landscape they say 

has lost much of its former forest? Such accounts can identify 

a potential planning issue, although they cannot by themselves 

establish species loss or the amount harvested elsewhere. 

Leakage analysis in land-use planning concerns pressure 

displaced from one area to another [9-11]. It offers a useful 

hypothesis for interpreting reports of longer material-

collecting trips after land conversion. Demonstrating leakage, 

however, would require a defined source and receiving area, 

evidence of collection in each, and a comparison of pressure 

over time. Interviews alone cannot complete that test. 

This study examines Badikir, a Sakai healing practice in 

Minas Subdistrict, Siak Regency. Participants described a 

landscape altered by industrial timber plantations, oil palm, 

and other land uses. We ask which locally named materials 

participants find difficult to obtain, where they report 

searching now, and how they describe cultivation and 

substitution. The study treats these as accounts of practice in 

one setting, not as measured botanical or protected-area 

outcomes. 

The contribution is an empirically bounded account of 

material sourcing and selective ritual adaptation. It identifies a 

possible displacement pathway for future testing, clarifies 

where participant testimony ends and independent verification 

would begin, and proposes evidence-gathering steps relevant 

to land-use assessment. 
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2. LITERATURE REVIEW 

 

2.1 Assessing the impacts of industrial forest conversion 

 

Satellite and process-based studies document forest-cover 

change and emissions from plantation transitions in Indonesia 

[1, 4, 5]. Socioeconomic work shows the value of forest 

income to rural households [6]. These measures are essential, 

but material requirements of a specific practice may need to be 

elicited separately. 

Cultural ecosystem services research has drawn attention to 

values that are difficult to express in tonnes, hectares, or 

currency [12]. Research in Riau and elsewhere has also 

described social capital and multidimensional vulnerability 

associated with environmental change [13-15]. For an 

assessment of ritual materials, the first task is more concrete: 

record local names, uses, perceived scarcity, and possible 

alternatives, while distinguishing interview statements from 

botanical identification. 

Forest tenure and customary recognition in Indonesia have 

been shaped by long institutional histories and resource 

politics [16-18]. These studies motivate asking how 

practitioners navigate material access. They do not establish 

the legal status of any particular forest or the access rights of 

participants in Minas. 
 

2.2 Traditional medicinal knowledge and its material base 

 

Traditional ecological knowledge has been described as 

practice shaped by continued interaction with resources [19]. 

Studies of transmission, market integration, and medicinal-

plant use show that change need not be simple abandonment 

[7, 8, 20, 21]. For Badikir, an especially important distinction 

is between materials used in the ritual core and leaves used for 

its woven apparatus; participants did not assign the same 

substitution rule to both. 

Cultivation and substitution are possible responses to 

scarcity, not outcomes that can be assumed in advance. Ex situ 

conservation approaches vary by species and method [22]. A 

household account of a failed transplant is not a propagation 

experiment, and a reported substitute may be technically 

available yet ritually contested. Both kinds of evidence need 

to be reported at the level at which they were observed. 

 

2.3 Leakage and displacement in land-use planning 

 

Leakage studies ask whether an intervention reduces 

pressure or moves it beyond the assessed area [9]. Protected-

area evaluations have addressed this problem for deforestation 

[10, 11], while management-effectiveness research warns 

against equating administrative indicators with ecological 

outcomes [23]. The same conceptual question may arise for 

the gathering of ritual materials, but an interview report of a 

search destination does not establish a change in harvest 

pressure. 

Selective collection might escape canopy monitoring, 

which makes it worth examining where people obtain 

culturally important materials. In this case, no species 

inventory, harvest count, patrol record, or vegetation survey 

was available. Accordingly, leakage is used below as a 

hypothesis to test, not as an observed outcome. 
 

2.4 Heritage recognition as a policy response 

 

Cultural recognition may support the public standing of a 

practice, while other conditions for continuing it remain 

unresolved [24-30]. This distinction is relevant to Badikir 

because participants discussed both official attention to Sakai 

custom and difficulty obtaining certain materials. The present 

interviews do not constitute an audit of government 

programmes or forest-access rules. 

Recognition and material access are therefore separate 

questions for investigation. A planning response would need 

to verify which materials are required, which are replaceable 

in practice, where they are obtained, and what assistance or 

access arrangements already exist. 

These literatures frame the case: land-use assessment 

motivates attention to material requirements, traditional-

knowledge research directs attention to adaptation, and 

leakage research suggests a possible spatial mechanism. The 

present study contributes interview evidence that can guide 

those next measurements; it does not measure ecological 

leakage. 

 

 

3. METHODOLOGY 

 

3.1 Study area 

 

Minas Subdistrict lies in Siak Regency, Riau Province, in 

eastern Sumatra (Figure 1). Regional studies document forest 

conversion associated with plantations [2, 3]. Participants in 

this single-site study recalled a local landscape that changed 

through industrial timber operations, oil palm expansion, and 

other land uses. We did not reconstruct parcel-level land-cover 

change or map the forest areas named in the interviews. 

 

 
 

Figure 1. Study area: (a) Riau Province in Indonesia, and (b) 

Minas Subdistrict in Siak Regency 

 

Badikir combines recited invocation with preparation and 

application of materials. Participants named resins, beeswax, 

plant materials, and woven leaves, but described different 

rules for different ritual functions. Locally named plants were 

not sampled for taxonomic identification. Therefore, terms 

such as kapau and kelubi refer here to interview categories, not 

verified botanical species. 

 

3.2 Research design and participants 

 

A qualitative case study design was used to investigate a 
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contemporary practice in its local context [31]. The aim was 

to describe how participants understood material availability 

and sourcing in one converted landscape. The design cannot 

estimate harvest prevalence across Riau, quantify change in a 

receiving forest, or attribute a particular trip to a particular 

land-use decision. 

Thirteen participants were recruited through purposive 

sampling with snowball extension, an approach suited to 

populations that are small, dispersed, and reached through 

internal networks of trust [32]. Entry to the community was 

through the head of the Bathin Limo customary institution, 

who introduced the research and identified practitioners. 

Sampling covered four categories: holders of customary 

authority, ritual practitioners, senior residents who witnessed 

the pre-conversion landscape, and recipients of treatment. 

Participant characteristics are given in Table 1. 

 

Table 1. Participant characteristics 

 
Code Characteristics Category 

I1 Head of the Bathin Limo customary institution, 72 Customary authority 

I2 Most senior Badikir healer resident in the village, 64 Ritual practitioner 

I3 Badikir ritual practitioner and farmer, 55 Ritual practitioner 

I4 Badikir drummer, the only one remaining in the village, 57 Ritual practitioner 

I5 Senior woman resident, experienced the swidden period, 83 Witness with recall 

I6 Officer of the Bathin Limo customary institution, 44 Customary authority 

I7 Customary officeholder and healer, 71 Ritual practitioner 

I8 Senior male resident, 80, recalls the period before forest loss Witness with recall 

I9 Senior woman resident, witnessed preparation of ritual equipment, 37 Witness with recall 

I10 Village secretary, younger generation in local administration, 30 Younger generation in government 

I11 Sakai resident treated through Badikir, 62 Service recipient 

I12 Village officer of Minangkabau descent, not a practitioner of the tradition, 29 Neighbour outside the tradition 

I13 Sakai resident and farmer, 42, former Badikir patient Service recipient 

 

3.3 Data collection 

 

Data were collected across four fieldwork periods between 

November 2025 and June 2026, comprising twelve recorded 

interview sessions with observation in the village and at the 

customary house. Interviews followed a topic guide covering 

the pre-conversion landscape, materials required for practice, 

current sourcing behaviour, attempts at cultivation or 

substitution, transmission to younger practitioners, and 

interaction with government. They were conducted in 

Indonesian and local Malay, audio-recorded with consent, and 

transcribed in full. 

Fieldwork was distributed across periods rather than 

concentrated, which allowed provisional interpretations to be 

tested against later sessions. Data collection was concluded 

when accounts of materials, procedure, and sourcing had 

become repetitive across participants. Accounts concerning 

younger-generation involvement continued to yield new 

material into the final period, and this asymmetry is reported 

rather than smoothed, since it bears on the transmission 

findings below. 

 

3.4 Analysis 

 

Transcripts were analysed thematically through 

familiarisation, coding, theme review, and reporting [33]. This 

article draws on passages concerning material availability, 

search destinations, cultivation attempts, substitution, and 

institutional responses. For this revision, the passages behind 

the numerical account and the statements on planting and 

protected-forest searches were rechecked against the recorded 

interview transcripts. We distinguish the participant's own 

report from an observed harvest or a verified ecological effect. 

 

3.5 Trustworthiness and ethical considerations 

 

Credibility was supported by repeated fieldwork and 

comparison across participant categories [34, 35]. Accounts of 

general scarcity and longer searches appeared in more than one 

interview. The numerical example in Section 4.1, however, 

came from I2 alone and was not triangulated with harvest logs 

or field counts. No botanical voucher, diagnostic photograph, 

georeferenced collection record, or official map of the area 

called hutan lindung was collected for this analysis. 

Participation was voluntary and based on informed consent 

obtained verbally and recorded, appropriate given variation in 

literacy among participants. Entry was negotiated through the 

customary institution as well as with individuals. Participants 

are identified by code in this article. Transcripts are not 

publicly deposited, since they contain identifying detail about 

a small community and specific information about healing 

practice that participants shared within a relationship of trust. 

 

 

4. RESULTS AND DISCUSSION 

 

4.1 Recalled forest change and reported material scarcity 

 

Participants contrasted the former mixed forest with the 

plantation landscape. I11 described that contrast in broad 

terms: 

"In the past there was rattan, there was timber, forest 

timber, the gaharu tree. It was complete, whatever you looked 

for was there. Now there is nothing, only one kind left. Acacia, 

that is all." 

This is a resident's recollection of changing access to 

diverse forest materials. It is not a botanical inventory of either 

landscape, but it helps explain why participants described 

some present searches as more difficult. 

I1 also recalled the levelling of hills that carried ritual 

significance. The interview gives a perception of place loss, 

but this study did not independently map the site or establish 

the cause of the physical change: 

"Bukit Keramat is finished. It has been flattened. There were 

three, that is why it was called the three sacred hills. Two are 

gone, one remains." 

The account indicates perceived loss of a culturally 

important place. The cause and physical extent of that loss 

were not independently mapped in this study. 

I2 described difficulty obtaining young kapau leaves for 
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woven ritual apparatus and gave this example from a 

substantial preparation: 

"The hardest thing now, with the forest gone, is looking for 

kapau leaves. That is the most difficult. For us, to make the 

medicine, we need at least one hundred stems. Sometimes from 

a hundred we only get forty. And that is on a good day; 

sometimes thirty." 

In the same interview, I2 added that quantities vary by 

treatment and could be about twenty shoots for a smaller 

preparation. His thirty-to-forty and one-hundred figures are 

recollections, not repeated collection counts; they cannot 

support a site-wide percentage shortfall. 

Kapau is a local name for a young weaving leaf that I2 

described as similar to, but distinct from, coconut janur. A 

herbarium survey of another Sakai community identified its 

kopau as Borassus flabellifer [36]. Without a Minas specimen, 

that is only a comparison. Coconut (Cocos nucifera) leaves 

sometimes replace kapau in woven elements (Table 2). Neither 

a Minas taxon nor universal non-substitutability is established. 

 

Table 2. Material accounts and their evidential limits 

 
Item What the Interviews Say Evidential Boundary 

Kapau (local term) Young leaves used for woven ritual apparatus 
Duri study identifies kopau as Borassus flabellifer; 

Minas taxon unverified 

Amount for 

preparation 

I2 cited about 100 shoots for a substantial preparation and 

about 20 for a smaller one 
One healer's recollection; varies by treatment 

Amount gathered I2 recalled 30 to 40 on some occasions No repeated count or independent check 

Where sought 
I2 mentioned Rumbai; I11 described an area called hutan 

lindung 
Routes and formal land status not mapped 

Planting 
I4 reported a failed household transplant; I3 doubted kapau 

would grow locally 
Other plants reportedly grown; no controlled trial 

Replacement 
Coconut (Cocos nucifera) leaves used or considered for 

some woven parts 
Ritual acceptability differed among participants 

Other core 

materials 
Participants named resin, beeswax, and incense Biological sources not identified to taxon 

Ecological effect Not observed or measured No harvest, patrol, or vegetation monitoring 

 

I2 also described looking toward Rumbai for materials. I11 

spoke about looking for medicine in a forest area called hutan 

lindung by participants: 

"There is nothing left. Looking for medicine, there is really 

nothing left. At most I only look in the protected forest, that is 

all." 

This is evidence of a reported search destination. The 

interview does not specify a mapped route, species, amount 

collected, or frequency of visits. 

 

4.2 Reported searches toward a protected forest 

 

Several participants associated the loss of nearby forest with 

longer searches. I11 described sometimes going as far as an 

area he called hutan lindung to look for leaves and other 

materials: 

"It is difficult for people now. It is hard. Looking for 

medicine means going far. Sometimes it is there, sometimes 

not. Sometimes you go as far as the protected forest to look for 

the leaves, to look for whatever is needed. That is the difficulty 

of these times." 

I3 also mentioned hutan lindung when asked where 

materials could now be sought. Neither account supplies a 

route map or a harvest record. 

The accounts suggest a possible shift in sourcing beyond the 

former nearby forest. They do not establish how often people 

entered the area, whether material was collected there, how 

much was removed, or whether the locally named area 

matches an officially designated protected forest. 

The reports are consistent with a possible displacement 

pathway as understood in land-use studies [9-11]. They do not 

demonstrate leakage: no pre-conversion harvesting baseline, 

observed collecting trip, receiving-area harvest measurement, 

or ecological survey was available. Whether the reported trips 

changed pressure on a protected area remains an open 

empirical question. 

Table 3 contrasts earlier conditions as recalled by 

participants with current conditions as they described them. It 

intentionally omits claims about legal access, management 

failure, and ecological depletion, none of which this study 

independently assessed. 

 

Table 3. Recalled and reported changes in ritual-material sourcing 

 
Dimension Earlier Period as Recalled Current Practice as Reported 

Landscape context Mixed forest near settlement Plantations and remaining forest 

Material source Nearby forest described Farther searches, sometimes toward an area called hutan lindung 

Availability Diverse materials recalled Scarcity reported; no species inventory 

Search effort Local trips recalled I2 described travel toward Rumbai; no trip logs 

Ritual setting Forest or swidden setting recalled Settlement performances described 

Substitution Historical pattern not established Coconut leaves used or considered for kapau weaving 

Legal status and pressure Not assessed Official area status, permissions, and harvesting not verified 

 

4.3 Household planting attempts and selective substitution 

 

Participants described different experiences with planting. 

I4 reported bringing one forest stem to a settlement plot for a 

medicinal rub and said it did not survive: 

"It is not in the forest any more. There is a stem I use to 

make the rub. I brought it back from the forest. I planted it 

here, it would not live." 
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I4 repeated that account later in the interview. I3 expressed 

doubt that kapau could be grown in the settlement. Other 

interview passages describe some medicinal plants being 

cultivated near homes. The materials and growing conditions 

in these accounts were not systematically identified or 

compared. 

The failed transplant is an informative household 

experience, not a controlled ex situ trial. It cannot show that 

the unidentified plant is physiologically non-cultivable. Nor 

does it negate the reported cultivation of other materials. 

Propagation would require taxonomic identification and a 

monitored test. 

The substitution evidence is similarly differentiated. 

Participants distinguished kapau from coconut (Cocos 

nucifera) leaves and described the latter being used or 

considered in place of kapau for ritual weaving. Some 

accepted this adjustment as practical, whereas at least one 

healer questioned its ritual equivalence. This is a dispute about 

the role and meaning of a material, not proof that all plantation 

or garden plants are rejected. 

Participants also described resin, beeswax, and other 

materials as important to the ritual core. Their biological 

sources were not established through specimens. 

Consequently, the evidence supports a distinction between 

more and less replaceable material roles in participant 

accounts, but not a botanical claim that a set of named species 

is non-substitutable. 

For planning, the practical question is which materials are 

scarce, how each is used, and whether an alternative is 

technically and culturally acceptable. Answers require 

participant consultation together with botanical work; neither 

can be inferred from the two household planting accounts. 

This variation also cautions against a single causal story in 

which scarcity automatically sends all gathering to a protected 

forest. Some materials may be grown, some substituted, and 

others searched for farther away. The relative importance of 

these responses was not measured. 

 

4.4 Ritual setting and transmission 

 

Participants described Badikir as historically associated 

with forest and swidden settings and as now also performed in 

settlements. The interview accounts establish a reported 

change in ritual setting; they do not locate or quantify every 

present performance. 

Moving a performance and changing where materials are 

sought are different processes. This study did not observe a 

change from custodial to extractive forest behaviour, and it 

cannot infer one from a change of venue. A future study could 

examine whether altered material access affects customary 

rules for collection and care. 

Some older participants worried that younger people were 

learning less about Badikir, while younger interviewees 

described other forms of interest and participation. The 

thirteen-person sample does not support a population-wide 

estimate of transmission. Material scarcity may interact with 

opportunities to learn through practice, but that relationship 

was not measured here [7, 8]. 

 

4.5 Cultural recognition and material concerns 

 

Participants described official attention to Sakai custom and 

local plans to support performance. I2 spoke of encouragement 

to maintain the tradition; I6 described recognition of 

customary institutions. These interviews document how 

participants perceived those measures, not the scope of a 

verified Badikir-specific policy. 

The same participants continued to describe difficulty 

finding materials. Their accounts raise the question of whether 

cultural programmes address material access, but this study 

did not review programme budgets, forest permits, or other 

government records. It cannot conclude that no such provision 

exists. 

A distinction between recognition and material support is 

analytically useful [24-30]. In this case it should guide 

document review and dialogue with practitioners, rather than 

be presented as an established policy failure. 

 

4.6 Planning questions for further testing 

 

The findings support candidate steps for a subsequent 

assessment, summarised in Table 4. They are questions to test 

in Minas before any broader policy instrument is proposed. 

First, a participatory inventory could record locally named 

materials, their ritual roles, and how practitioners obtain them. 

Botanical specimens or diagnostic images, collected with 

appropriate consent, would be needed before species-level 

scarcity or propagation claims are made. 

Second, participatory mapping and official forest maps 

could test whether reported searches reach a legally designated 

protected area. Repeated collection records and botanical plots 

would then be needed to estimate any harvesting pressure. 

Only after that verification would it be possible to assess the 

relevance of co-management arrangements [37-39]. 

Third, a small propagation study could compare survival 

under specified conditions for identified plants, while 

interviews examine whether any substitute is acceptable for 

each ritual function. A document review could also establish 

what cultural and material support already exists. These steps 

are proposed for local testing; the present case cannot establish 

province-level effectiveness [40]. 

 

Table 4. Candidate evidence-gathering steps before policy design 

 
Candidate Next Step Purpose, Evidence and Intended Use 

Identify materials 
Resolve local names and ritual roles. Evidence: Voucher specimens or diagnostic images with consent. Use: 

Species-level assessment. 

Verify sourcing routes 
Test reported displacement. Evidence: Participatory maps, observed trips, official forest map. Use: Determine 

whether access shifted. 

Measure collection 
Estimate pressure, if any. Evidence: Repeated collection records and botanical plots. Use: Assess receiving-

area effects. 

Test propagation and 

alternatives 

Assess feasibility and acceptance. Evidence: Monitored survival trials and practitioner consultation. Use: 

Avoid unsupported mitigation. 

Review institutional 

response 

Compare recognition and material support. Evidence: Policy records, managers, community interviews. Use: 

Identify locally appropriate options. 
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4.7 Limitations 

 

The sample comprises thirteen people in one village 

landscape and cannot represent all Sakai communities or 

quantify regional harvesting. Earlier conditions were 

reconstructed from memory rather than a measured pre-

conversion baseline. The thirty-to-forty versus one-hundred 

example came from one healer and varied by treatment; no 

harvest diary or independent count was available. 

No voucher, diagnostic plant image, or taxonomist 

identification was available for kapau or other locally named 

plants. The published Duri name is a comparison, not 

identification of a Minas specimen. No collection trip in the 

area participants called hutan lindung was observed or 

georeferenced, and its official designation was not checked. 

No patrol, botanical, or repeated harvest data were collected. 

Thus the study cannot establish ecological leakage, population 

decline, legal exposure, or failure of cultivation. 

 

 

5. CONCLUSIONS 

 

This single-site qualitative study documents how thirteen 

participants describe changing access to materials used in 

Badikir. They report greater scarcity, longer searches, and 

occasional searches toward an area called hutan lindung. 

Those accounts identify a plausible spatial question for land-

use assessment, not a measured transfer of harvest pressure. 

The most prominent numerical example is one healer's 

variable recollection, and the locally named plants were not 

taxonomically verified. Household planting accounts cannot 

establish cultivation feasibility. Interview accounts also show 

selective replacement of woven leaves, contrary to a blanket 

claim of non-substitutability. 

A useful next study would identify specimens, map actual 

sourcing trips against official land status, record repeated 

quantities collected, and survey the receiving vegetation. 

Those measures would allow the proposed displacement 

pathway and any ecological effect to be tested. 

For now, the planning implication is procedural and local: 

ask what materials a cultural practice uses, which can be 

substituted, and where participants say they are obtained, then 

verify those accounts before designing access or conservation 

measures. 
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