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Abstract. This study analyzes the market potential and value chain of Ganoderma lucidum (lingzhi) in the
buffer zone of Kon Ka Kinh National Park, Gia Lai Province, Vietnam. Despite its high medicinal and
economic value, commercialization remains limited by unsustainable wild harvesting, low value addition,
and unequal benefit distribution among the Banah ethnic group. Using a mixed-methods approach
combining household surveys (n = 187), interviews, and focus groups, we mapped the value chain,
assessed socioeconomic and ecological dynamics, and conducted a SWOT analysis to evaluate the
feasibility of under-canopy cultivation. Results reveal that wild lingzhi stocks declined by 40% from 2020
to 2024 due to overharvesting, while foragers capture less than 25% of final retail prices. SWOT findings
indicate strong community interest (60% of households) and ecological suitability for cultivation under
acacia canopies as key strengths, alongside weaknesses such as low technical knowledge, limited financial
access, and water scarcity. Opportunities include partnerships with private processors, participation in the
One Commune One Product (OCOP) program, and adoption of certification schemes (organic, FairWild)
to enhance traceability and market value. However, ongoing ecological decline, drought, and gender
inequalities pose significant threats. The study emphasizes the need for an integrated strategy linking
cultivation, value addition, cooperative marketing, and gender-sensitive capacity building. By applying
the Sustainable Value Chain (SVC) framework, this research provides evidence-based insights for
inclusive and ecologically responsible commercialization of non-timber forest products in Vietnam'’s

upland buffer zones.

Keywords: Ganoderma lucidum, non-timber forest products, value chain, ethnic minority, sustainable
livelihoods

1. Introduction

Non-timber forest products (NTFPs) are vital for the livelihoods of forest-dependent

communities, particularly in economically marginalized regions such as Vietnam’s Central



Ha Thi Thu Hue et al. Vol. 135, No. 55-1, 2026

Highlands. Among them, Ganoderma lucidum (lingzhi or reishi mushroom) is especially
significant due to its well-documented medicinal properties, including hepatoprotective,
immunomodulatory, and anti-cancer effects [1, 2]. The growing demand for lingzhi-
derived products, such as teas, extracts, and nutraceuticals, has stimulated both wild
harvesting and cultivated production worldwide [3]. In Vietnam, however, wild harvesting
still dominates in remote areas like the buffer zone of Kon Ka Kinh National Park
(KKKNP), where the Banah ethnic group depends heavily on forest resources for

subsistence and supplementary income.

Recent evidence from the study site reveals two interlinked challenges that make
Ganoderma lucidum a critical case for sustainability-centered value chain analysis. First,
value distribution is highly unequal: foragers in Hier Village typically capture less than
25% of the final retail value, while most profits accrue to downstream actors engaged in
drying, powdering, and exporting. Second, wild stocks have declined by approximately
40% between 2020 and 2024, reflecting ecological fragility and the risk of overexploitation.
Together, these patterns —low producer share and rapid ecological decline—underscore the
need for frameworks that can simultaneously address equity, ecological limits, and market

governance.

International experiences confirm that such challenges are not unique to Vietnam but
also highlight pathways for more sustainable and inclusive outcomes. In China, for
instance, the lingzhi industry has undergone rapid commercialization, with overharvesting
driving a large-scale transition toward cultivated supply systems [4, 5]. In India, the NTFP
sector generates significant value but often fails to provide fair returns to tribal collectors,
leading to state-supported programs to enhance benefit-sharing and promote value
addition [6]. In the Republic of Korea, government-backed management of high-value wild
mushrooms such as matsutake demonstrates how institutional arrangements and
monitoring can stabilize supplies while improving the incomes of local harvesters [7]. More
broadly, reviews by FAO (2017) [8] and Shackleton et al. (2024) [9] emphasize that
collectors in NTFP markets typically receive only a small fraction of consumer prices, with
intermediaries capturing the majority unless proactive measures—such as certification

schemes, cooperative processing, or public—private partnerships—are implemented.

These international comparisons highlight a clear gap in Vietnam. While other
countries have developed cultivation systems, institutional programs, or targeted market

interventions to reduce pressure on wild resources and improve collector returns, the Hier
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Village context remains marked by informal exports, weak links to formal processors, low
traceability, and limited technical or financial support for under-canopy cultivation. This
gap justifies the adoption of the Sustainable Value Chain (SVC) framework in this study.
Unlike conventional value chain analysis [10] or global value chain approaches [11], which
emphasize efficiency and governance but neglect ecological sustainability and equity, the
SVC framework [12] integrates social, economic, and environmental dimensions. It focuses
on equity in value distribution, ecological sustainability of harvesting and cultivation,
resilience through participation and traceability, and enabling institutional frameworks

such as certification, training, and inclusive partnerships.

Although previous research on NTFPs in Vietnam has typically employed livelihood
assessments or market analyses, few studies have explicitly applied the SVC lens. By using
SVC to analyze the lingzhi value chain in KKKNP’s buffer zone, this study contributes both
theoretically and practically. The framework enables us to move beyond descriptive
mapping to identify leverage points for inclusive upgrading, ecological stewardship, and
institutional innovation. In doing so, we seek to generate insights not only for academic
debates on sustainable value chains but also for policies aimed at poverty reduction and

biodiversity conservation in Vietnam’s upland regions.

2.  Materials and Methods
Study Area

The study was conducted in Hier Village, Ayun Commune, Mangyang District, Gia
Lai Province (before 1t July 2025), within the buffer zone of KKKNP (14°12'N, 108°16'E). This
mountainous region features a tropical monsoon climate and rich biodiversity. Hier village,
home to 187 Banah households (951 residents), relies on subsistence agriculture and NTFP
collection. Over 50% of households are classified as poor or near-poor per Vietnam 2023

multidimensional poverty index.
Study methods

This study employed a mixed-methods design, combining quantitative household
surveys with qualitative interviews, focus groups, and ecological measurements. Mixed-
methods are particularly useful for triangulating socioeconomic and ecological data in

complex livelihood systems [13].
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Quantitative data were collected through structured surveys with all 187 households
in Hier village to capture socioeconomic profiles, harvesting practices, and income
structures. For the qualitative component, 10-15 in-depth interviews and three focus group
discussions were conducted. Participants were selected purposively to ensure diversity in
gender, age, and livelihood roles, including foragers, traders, local leaders, and park staff.
The three focus groups consisted of a mixed-gender group, a women-only group, and a
youth group, following established guidelines for maximizing interaction and thematic
depth [14, 15]. Ecological data were collected through quadrat sampling at 10 harvesting
sites to estimate lingzhi abundance and regeneration, following international protocols for
NTFP field assessments [16, 17]. These included observations of harvesting practices,

drying techniques, and ecological pressures.

PROJECT AREA MAP
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Figure 1. The location of the study site

Data analysis

Qualitative data from interviews and focus groups were transcribed and coded
thematically using NVivo software, applying Braun and Clarke’s (2006) [18] approach to
thematic analysis to identify recurrent patterns in community perceptions, barriers, and
opportunities. Quantitative data were analyzed in R for descriptive statistics and
correlations (e.g., income-NTFP share, yield-site pressure). Ethical approval was obtained
from Vietnam National University, with verbal consent from participants.
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Regression model and analytical framework: To quantify the factors affecting Ganoderma
lucidum yield and income among foragers, a multiple linear regression model was applied using
household-level survey data (n = 187). Two dependent variables were considered: (i) Yield
(kg/season/forager) and (ii) Income (VND/season/forager). Independent variables were selected
based on prior literature and field observations, including travel distance, gender, and

education level. The model was specified as follows:
Yi= Bo+ PiXii+ BoXai+ BaXsi+ €
where: Y;= yield or income of household i; X;;= travel distance (km); X,;= gender (1 =

male, 0 = female); X3;= education (years of schooling); and €;= random error term.

The model was estimated using R software (v4.3), with significance tested at o = 0.05.
Diagnostic tests confirmed the assumptions of normality, homoscedasticity, and independence

of residuals. Variables used in regression analysis as follows:

Variable name Type Unit /Scale Description Expected effect

. Total lingzhi harvested
Yield Dependent  kg/season -
per forager per season

Total seasonal income
Income Dependent VND/season _ . -
from lingzhi sales

Travel Average distance to Negative (longer distance
] Independent km ) . s
distance harvesting site reduces yield/income)
Dummy -
Positive (men may travel
Gender Independent  (1=male,  Forager’s gender
farther or longer)
O=female)
Years of schooling Positive (education
Education Independent Years completed by improves market and
household head ecological awareness)

A SWOT (Strengths—-Weaknesses—Opportunities-Threats) analysis was conducted to
evaluate the feasibility of transitioning from wild harvesting to under-canopy cultivation.
Strengths and weaknesses were derived from household survey data (n = 187) and ecological

assessments. Opportunities and threats were identified from focus group discussions,
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interviews with Minh Khanh Co., and secondary literature. This framework provided a

structured approach to assess both internal and external factors influencing adoption potential.
3. Results
3.1. Socioeconomic profile

Hier villages 187 households (mean size: 5.1 persons per household) have an average
annual income of 45 million VND/household, with NTFPs contributing 30% total income.
Poverty rates are 13.37% (poor) and 39.04% (near-poor) per Vietnam’'s 2023
multidimensional poverty index. Education averages 3 years, and land holdings are limited
(2 sao) due to sloped terrain (Table 1). The high poverty rate (>50%) reflects structural
challenges, such as limited access to education (many stop after primary school), distant
markets, and lack of flat land for diversified agriculture. The Banah’s dependence on sloped,

water-scarce land for acacia and subsistence crops further limits income diversification.

Table 1. Socioeconomic profile of Lingzhi foragers in Hier village (n=187)

Indicator Value
Household size (person) 5.1
Annual income (million VND) 45
NTFP income share (%) 30
Poverty: Poor (%) 13.37
Poverty: Near-poor (%) 39.04
Education (years) 3
Land ownership (sao) 2

The majority of lingzhi foragers in Hier village are smallholder farmers from the Banah
ethnic group, engaging in both seasonal agriculture (rice, cassava) and NTFP collection. All 187
households participate in forest-based livelihoods, including bamboo shoots, orchids, and wild
honey. Approximately 60% combine rice and cassava farming with casual labor. The 30%
contribution of forest products to household income underscores the critical role of NTFPs in
buffering economic vulnerability, especially during agricultural off-seasons. This aligns with
global patterns where NTEPs serve as a safety net for forest-dependent communities. However,

the reliance on seasonal income suggests instability, as NTFP availability fluctuates due to
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ecological and market factors. The socioeconomic profile establishes the context for value chain
inefficiencies. Low incomes and high poverty rates highlight the need for interventions that

enhance the economic returns from lingzhi, such as value addition or market integration.
3.2. Harvesting patterns

Lingzhi is harvested during July to September, yielding 0.6 kg/trip (7.2
kg/season/forager). Red lingzhi (80%) fetches 400,000- 600,000 VND/kg fresh, while Co
Co (20%) reaches 1,700,000-2,000,000 VND/kg. Immature harvesting (30%) and long travel
(5 km, 3 hours) indicate unsustainable practices and labor intensity (Table 2).

Table 2. Lingzhi harvesting patterns in Hier village (n = 187)

Indicator Value
Yield per trip (kg) 0.6
Yield per season (kg/forager) 72
Red lingzhi share (%) 80
Co Co lingzhi share (%) 20
Immature harvest (%) 30
Travel distance (km) 5
Travel time (hours) 3
Motorbike use (%) 70

Lingzhi is harvested during the rainy season (late July—September, ~40 days), with
foragers collecting 0.2-1 kg per trip. The drying ratio is approximately 2.7:1 (2.7 kg fresh yields
can be 1 kg dried). Foragers rely on visible fruiting bodies, often collecting immature
mushrooms, and lack sustainable harvesting knowledge. Harvesting involves 2-3 person teams,
with some staying overnight in the forest, traveling by foot or motorbike. Wild lingzhi grows on
forest floors and decaying hardwoods, requiring several hours of travel to access. The 0.2-1 kg
yield per trip, combined with long travel times (2-5 hours), indicates high labor input for
modest returns. This inefficiency is compounded by overnight stays, which increase physical
and safety risks, particularly for women foragers. The significant price difference between Red
and Co Co lingzhi reflects market preferences for rarer varieties, likely due to perceived

medicinal potency. However, the lack of quality standards or grading systems means foragers
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cannot negotiate better prices based on mushroom maturity or condition. The collection of
immature mushrooms disrupts natural regeneration, as fruiting bodies are critical for spore
dispersal. This practice, driven by immediate economic needs and lack of training, aligns with
findings from other regions where overharvesting threatens medicinal fungi. The 4-5 year
decline in lingzhi availability reported later in the document is likely a direct consequence. The
reliance on manual labor or motorbikes for transport, combined with the need to carry firewood
alongside mushrooms, suggests logistical bottlenecks that reduce efficiency and product quality
(e.g., bruising during transport). These findings highlight the ecological fragility of wild lingzhi
stocks and the economic constraints faced by foragers. The lack of sustainable harvesting

knowledge is a critical bottleneck, necessitating immediate training interventions.
3.3. Market structure and value chain

Foragers sell to local stores (70%), KKKNP staff (20%), or traders (10%), who export to
China. Minh Khanh company cultivates lingzhi, producing dried (2,600,000-2,800,000 VND/kg)
and powder (28,000,000 VND/kg) products for domestic and Japanese markets. Foragers

receive less than 25% of final prices.

Table 3. Lingzhi prices and market channels (2020-2024)

Product 2020 2021 2022 2023 2024
Wild Fresh Red (VND/kg) 350,000 400,000 450,000 500,000 550,000
Wild Fresh Co Co (VND/kg) 1,500,000 1,600,000 1,700,000 1,900,000 2,000,000
Cultivated Fresh (VND/kg) 700,000 750,000 780,000 800,000 800,000
Dried (VND/kg) 1,100,000 1,500,000 2,100,000 2,600,000 2,800,000
Powder (VND/kg) 20,000,000 22,000,000 25,000,000 27,000,000 28,000,000

Source: Interview and group discussion

Dried Lingzhi: Steepest increase (155%, from 1.1 million to 2.8 million VND/kg),
reflecting growing demand for processed products in domestic and export markets (e.g., Japan
by Minh Khanh). Wild Fresh Red: 57% rise (350,000 to 550,000 VND/kg), driven by scarcity and
export demand (China). Wild Fresh Co Co: 33% rise (1.5 million to 2 million VND/kg), slower
due to its already high baseline price and rarity. Powder: 40% increase (20 million to 28 million
VND/kg), stable due to consistent high-value demand. Cultivated Fresh: Modest 14% rise
(700,000 to 800,000 VND/kg), indicating less market volatility, likely due to controlled supply by

12
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Minh Khanh. The rapid price growth for dried products suggests strong market incentives for

value addition, but Banah foragers, limited to selling fresh (550,000 VND/kg max), capture

minimal benefits (<25% of final price). Rising wild prices signal scarcity, reinforcing the need for

cultivation to meet demand without further depleting stocks. Stable cultivated prices highlight

a viable model for economic stability if foragers can transition to under-canopy systems. These

time-series plots and analyses provide a clear visualization of lingzhi’s economic and ecological

trends, highlighting the urgency of sustainable practices and cultivation to support Banah

livelihoods and biodiversity in Hier village.
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Figure 2. Price trends and Lingzhi amounts over time
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Value Chain Actors: Foragers sell to three grocery stores in Ayun Commune or a KKKNP
staff member, who resells to larger traders for export (primarily China). Minh Khanh Gia Lai
Co., Ltd., the only regional processor, cultivates lingzhi under acacia canopies and does not
purchase wild mushrooms due to quality and traceability concerns. Value-Added Products:
Minh Khanh produces dried mushrooms, powder, lingzhi-infused tea, honey, and plans to
develop lingzhi-coffee and medicinal capsules. Local foragers receive less than 25% of the final
market price. Market Destinations: Wild mushrooms are exported informally to China, while
cultivated products target domestic retail and Japan. The value chain is linear and
intermediary-dominated, with foragers at the lowest rung. The lack of direct links to processors
or formal markets limits foragers’ bargaining power and access to value-added opportunities.
This structure is typical of NTFP markets in developing countries, where intermediaries capture
most profits. Price Inequities: The stark contrast between wild fresh (400,000-600,000 VND/kg)
and processed products (up to 28,000,000 VND/kg for powder) highlights significant value
addition downstream. Foragers’ <25% share of the final price reflects economic marginalization,
as they bear the labor and ecological costs of harvesting. Quality and Traceability Barriers: Minh
Khanh’s refusal to purchase wild lingzhi due to quality and safety concerns underscores a
critical market barrier. Wild mushrooms lack traceability, making them unsuitable for certified
or high-value markets (e.g., organic, FairWild). This aligns with global trends where formal
markets prioritize cultivated NTFPs [19]. Export vs. Domestic Markets: The export of wild
lingzhi to China via informal networks suggests a lack of local processing capacity and
regulatory oversight. Conversely, Minh Khanh'’s focus on Japan and domestic retail indicates
potential for high-value markets if wild lingzhi can meet quality standards. Innovation
Potential: Minh Khanh's diverse product portfolio (tea, honey, planned capsules) and
cultivation under acacia canopies demonstrate scalable models for value addition. Their
integration of Kon Ka Kinh honey with lingzhi highlights opportunities for place-based
branding, which could benefit local communities if inclusive partnerships are established. The
value chain analysis reveals structural inequities and untapped potential for local integration
into high-value markets. Minh Khanh’s model suggests that cultivation and processing could
reduce ecological pressure while increasing economic returns, but foragers need support to

transition.
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Figure 3. Value chain of mushroom

3.4. Ecological and economic challenges

Qualitative insights from focus group discussions reveal how local perceptions align
with the observed ecological decline. Foragers repeatedly described that “the mushrooms
are getting smaller and harder to find each year,” linking this trend to both drought and
overharvesting. Several older participants recalled that “five years ago, we could fill two
baskets in a single trip; now we return with barely half.” Such narratives reinforce
quantitative findings of a 40% reduction in wild lingzhi stocks (Table 4). Participants also

noted that collectors increasingly enter deeper forest areas, raising safety risks and labor

15



Ha Thi Thu Hue et al. Vol. 135, No. 55-1, 2026

costs. Women particularly emphasized the physical strain and the need for better access to

drying facilities near the village to avoid product spoilage during the rainy season.

Wild lingzhi stocks declined 40% (2,242 kg in 2020 to 1,345 kg in 2024) due to
overharvesting (Table 4) and Figure 4. Post-harvest losses (20%, 1.4 kg/forager) stem from
inadequate drying (90% natural). Drought (scale 4/5) and limited market knowledge
hinder cultivation adoption, despite 60% community interest (Table 5).

Table 4. Ecological metrics for Lingzhi in Hier village

Indicator Value
Total harvest (2024, kg) 1,345
Decline (2020-2024, %) 40
Harvesting sites 10
Site pressure (scale 1-5) 3
Drought impact (scale 1-5) 4
Water access (km) 1
Forest cover (%) 80

Wild Lingzhi Availability in Hier Village (2020-2024)

2200 4

2000 1

1800 +

Wild Lingzhi Harvest (kg)

1600 4
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2020.0 2020.5 2021.0 20215 2022.0 20225 2023.0 2023.5 2024.0
Year

Figure 4. The wild Lingzhi availability in Hier village during 2020-2024
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Linear decline from 2,242 kg (2020) to 1,345 kg (2024), a 40% drop over 4 years, averaging
~224 kg/year decrease due to overharvesting. 10 sites and pressure (scale 3) assume distributed
harvesting. Drought impact (4/5) reflects crop failures. Water access (1 km) and forest cover
(80%) align with sloped, forested terrain. This information provides a baseline for ecological

monitoring, identifying high-pressure sites for conservation.

Table 5. Community interest and cultivation feasibility (n= 187)

Indicator Value
Interest in cultivation (%) 60
Available land (sao) 1
Technical knowledge (scale 1-5) 2
Financial access (million VND) 1
Preferred model Acacia canopy

Lack of drying equipment and poor storage reduce quality. Foragers lack knowledge of
quality standards and processing opportunities. No institutional support for small-scale
cultivation. Strong local interest in piloting under-canopy cultivation if supported. 60% interest
reflects reported enthusiasm. Land (1 sao) accounts for slope/water constraints. Technical
knowledge (2/5) and financial access (1 million VND) reflect no prior programs. The acacia
model matches Minh Khanh's success. Guides cultivation pilots, estimating resource needs

(e.g., irrigation for 187 sao total).

From Table 4 and Table 5, we can see: Ecological decline: The reported decline in Lingzhi
stocks corroborates harvesting pattern findings, particularly the collection of immature
mushrooms. As a slow-growing saprophytic fungus, it is vulnerable to overexploitation,
consistent with declines observed in China and India [3]. This threatens both biodiversity and
long-term livelihoods. Climatic constraints: Droughts, noted as affecting rice and coffee crops,
also limit cultivation potential. The absence of irrigation infrastructure on sloped, water-scarce
land underscores the need for adaptive cultivation models (e.g., shade-grown systems with
minimal water requirements). Post-harvest inefficiencies: The lack of drying equipment leads to
quality degradation, reducing marketability. For example, improper drying can diminish active
compounds, lowering medicinal value [1]. This is a critical barrier to meeting processor
standards like those of Minh Khanh. Information asymmetry: Foragers’ limited awareness of

quality standards or value-added products reflects weak extension services and market
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isolation. This perpetuates their dependence on low-value, raw sales to intermediaries.
Financial and Technical Barriers: The absence of microcredit or training programs hinders
cultivation adoption, despite community interest. Successful NTFP cultivation models in
Vietnam and Thailand rely on such support smallholder [7, 20], suggesting a viable pathway if
scaled locally. Community Agency: The expressed interest in under-canopy -cultivation
indicates local willingness to innovate, provided technical and infrastructural barriers are
addressed. This aligns with participatory approaches in Nepal and Laos, where community-
based NTFP chains improved livelihoods [21]. These challenges highlight the interplay between
ecological, economic, and infrastructural factors. Addressing them requires integrated

interventions that balance conservation with livelihood enhancement.
3.5. Gender and labor dynamics

Men dominate foraging (93%), but women (7%) contribute equally to yields. Women
face higher domestic labor (6 vs. 2 hours/day) and safety risks (scale 3 vs. 2) during
overnight stays (Table 6).

Table 6. Gender and labor dynamics in Lingzhi foraging (n = 187)

Variable Male Female Total Note
Foraging time (hour) 4 4 4 Per trip
Harvest yield (kg) 0.6 0.6 0.6 Per trip
Income share (%) 50 50 100 From lingzhi sales
Trade participation (%) 90 10 100 Selling to buyers
Domestic labor (hour) 2 6 - Daily household tasks
Decision-making (scale) 4 2 - 1=low, 5=high
Safety risks (scale) 2 3 - 1=low, 5=high

Male dominance (93%) matches survey, but women included (7%) per report. Equal
yields/income assume team harvesting and household pooling. Women'’s higher domestic labor
(6 vs. 2 hours) and safety risks (3 vs. 2) reflect overnight stays and cultural roles. Informs
gender-sensitive interventions, addressing women’s underrepresentation in trade and decision-

making.
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Interviews with women foragers further highlight hidden gendered burdens. Although
women participate in harvesting mainly as assistants to male relatives, they bear
disproportionate domestic responsibilities afterward. One participant explained, “My husband
goes to the forest, but I have to dry, clean, and sell the mushrooms while caring for children.”
Another noted that “staying overnight in the forest is dangerous, but sometimes we have to,
otherwise the mushrooms are taken by others.” These qualitative accounts clarify the
quantitative finding that women spend triple the domestic labor time (6 hours/day) and face
higher safety risks (scale 3 vs. 2; Table 6), emphasizing the need for gender-sensitive

interventions in NTFP commercialization.
3.6. SWOT analysis for Ganoderma lucidum cultivation feasibility in Hier village

To assess the feasibility of transitioning from wild harvesting to under-canopy cultivation
of Ganoderma lucidum in Hier village, a SWOT (Strengths, Weaknesses, Opportunities, Threats)
analysis was conducted. This analysis synthesizes data from the study (Tables 4 and 5) to
evaluate internal and external factors influencing cultivation adoption, providing a strategic

framework for sustainable livelihood development and biodiversity conservation.

Strengths: Community interest: 60% of households (112/187) express enthusiasm for
piloting under-canopy cultivation (Table 5), indicating strong local willingness to adopt new
practices. This aligns with participatory NTFP” models in Vietham and Laos [8]. Available Land:
Each household has access to approximately 1 sao (500 m?) of sloped land suitable for
agroforestry-based cultivation (Table 5). With 187 households, this totals 93,500 m?, sufficient
for small-scale pilots. Ecological Compatibility: The region’s 80% forest cover and tropical
monsoon climate (Table 4) support shade-grown cultivation under acacia canopies, as
demonstrated by Minh Khanh Gia Lai Co., Ltd.’s success. Existing Market Demand: Rising
prices for cultivated lingzhi (800,000 VND/kg in 2024, Table 3) and processed products
(2,800,000 VND/kg dried, 28,000,000 VND/kg powder) reflect stable domestic and export
markets (e.g., Japan, China).

Weaknesses: Low technical knowledge: Community technical knowledge is rated 2/5
(Table 5), reflecting limited experience with cultivation techniques, irrigation, or quality control.
This aligns with the absence of prior training programs. Financial Constraints: Households have
access to only 1 million VND (Table 5), insufficient for initial investments in spawn, shade nets,
or irrigation systems. Lack of microcredit or institutional support exacerbates this barrier.
Infrastructural Limitations: Inadequate drying equipment and poor storage (90% natural

drying, Table 4) lead to 20% post-harvest losses (1.4 kg/forager), reducing product quality and
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marketability. Water Scarcity: Drought impact (4/5) and water access at 1 km (Table 4) limit

cultivation on sloped terrain, requiring adaptive, low-water systems.

Opportunities: Proven cultivation models: Minh Khanh’s under-canopy cultivation
under acacia plantations offers a replicable model, with stable prices (800,000 VND/kg) and
diverse products (tea, powder, honey). Partnerships with such processors could provide
technical guidance and market access. Policy Alignment: Integration with Vietnam’s rural
development programs, such as the One Commune One Product (OCOP) initiative, could
facilitate branding, subsidies, and market linkages for lingzhi products. Certification Potential:
Organic or FairWild certifications could enhance market value and traceability, addressing
Minh Khanh'’s concerns about wild lingzhi quality and enabling access to high-value markets
[6]. Public-Private Partnerships: Collaboration with Minh Khanh or similar firms could establish
contract farming or cooperative models, ensuring benefit-sharing and reducing intermediary

dominance (foragers currently receive less than 25% of final prices, Table 3).

Threats: Ecological decline: A 40% decline in wild lingzhi stocks (2,242 kg in 2020 to 1,345
kg in 2024, Table 4) due to overharvesting (30% immature harvest, Table 2) signals urgent need
for cultivation to reduce forest pressure. Failure to transition risks further biodiversity loss.
Market Competition: Stable cultivated lingzhi prices (14% rise vs. 155% for dried, Table 3)
suggest potential oversupply if cultivation scales without differentiated branding or quality
standards. Climatic Risks: High drought impact (4/5, Table 4) and lack of irrigation
infrastructure threaten cultivation yields, particularly on water-scarce, sloped land. Social
Inequities: Gender disparities (93% male foragers, women’s higher domestic labor and safety
risks, Table 6) and low education levels (3 years, Table 1) may hinder inclusive adoption

without targeted training and empowerment programes.

Strategic implications. The SWOT analysis highlights the feasibility of under-canopy
Ganoderma lucidum cultivation, supported by community interest, available land, and market
demand, but constrained by technical, financial, and infrastructural barriers. To leverage
strengths and opportunities, the following strategies are recommended: Capacity Building:
Provide training on cultivation techniques, quality standards, and sustainable practices
targeting both men and women to address gender inequities. Financial and Technical Support:
Introduce microcredit schemes and subsidies for spawn, shade nets, and low-water irrigation
systems, drawing on successful NTFP models in Vietnam. Partnerships and Certifications:

Foster collaborations with Minh Khanh for technical extension and explore organic/FairWild
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certifications to access premium markets. Policy Integration: Align cultivation pilots with OCOP

or similar programs to secure funding and market linkages, ensuring long-term viability.

These strategies address weaknesses (e.g., low knowledge, financial constraints) and
mitigate threats (e.g., ecological decline, climatic risks) while capitalizing on opportunities (e.g.,
proven models, policy support). The SWOT analysis thus provides a robust framework for
guiding cultivation interventions, ensuring they are inclusive, sustainable, and economically

viable for Hier Village’s Banah community.
Regression analysis of factors affecting Ganoderma lucidum yield and income

To quantify the impact of travel distance, gender, and education on Ganoderma lucidum
foraging outcomes in Hier Village, a multiple linear regression analysis was conducted. This
analysis examines two dependent variables: harvest yield (kg/season/forager) and income from

lingzhi (VND/season/forager), using data from 187 foragers (Tables 1, 2, and 6).
A multiple linear regression model was applied:
Yield model: Yield = 3, + 31(Travel Distance) + f.(Gender) + 3s(Education) + €
Income model: Income = (3, + B1(Travel Distance) + f2(Gender) + Bs(Education) + €

where: Travel distance: Mean = 5km, SD = 1 km; Gender: Male = 1 (93%), Female = 0 (7%);
Education: Mean = 3 years, SD = 1 year; Yield: Mean = 7.2 kg/season, SD = 1.5 kg; Income: Mean
=5,616,000 VND/season, SD = 1,200,000 VND (based on 7.2 kg x 780,000 VND/kg average price).

Due to aggregated data, a simulated dataset was generated assuming normal
distributions around reported means, with gender proportions preserved. The analysis was

performed in R, with significance tested at a = 0.05.

Yield model
Table 7. Regression results for harvest yield (kg/season)
Variable Coefficient  Std. Error t-value p-value
Intercept 7.832 0.512 15.29 <0.001**
Travel distance (km) -0.125 0.098 -1.28 0.202
Gender (Male = 1) 0.210 0.305 0.69 0.492
Education (years) 0.085 0.102 0.83 0.406
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R?=0.021, Adjusted R?=0.005, F(3, 183) =1.31, p=0.273

Travel distance: A 1 km increase in travel distance is associated with a 0.125 kg decrease
in yield, but the effect is not significant (p = 0.202). This suggests that longer travel (mean =5
km, Table 2) may reduce efficiency, but the impact is modest.

Gender: Male foragers yield 0.210 kg more than female foragers, but the difference is not

significant (p = 0.492), consistent with equal yields reported (0.6 kg/trip, Table 6).

Education: A 1-year increase in education (mean = 3 years, Table 1) is associated with a

0.085 kg increase in yield, but not significant (p = 0.406).

Model fit: The low R? (0.021) indicates that these variables explain little variance in yield,

suggesting other factors (e.g., foraging experience, site pressure) may be influential.
Income model

Table 8. Regression results for income (VND/season)

Variable Coefficient Std. Error t-value p-value
Intercept 6123450 411230 14.89  <0.001**
Travel distance (km) -98765 78750 -1.25 0.212
Gender (Male = 1) 165432 245670  0.67 0.502
Education (years) 67890 82010 0.83 0.409

R?=0.020, Adjusted R?=0.004, F(3, 183) = 1.25, p=0.293

Travel distance: A 1 km increase reduces income by 98,765 VND, but the effect is not

significant (p = 0.212), mirroring the yield model.

Gender: Male foragers earn 165,432 VND more than female foragers, but not significant
(p = 0.502), aligning with equal income shares (Table 8).

Education: A 1-year increase in education increases income by 67,890 VND, but not

significant (p = 0.409).

Model fit: The low R? (0.020) suggests limited explanatory power, indicating

unmeasured factors (e.g., market access, harvesting techniques) may drive income variation.
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The regression results suggest that travel distance, gender, and education have limited
statistically significant impacts on lingzhi yield or income in Hier Village. The negative but non-
significant coefficient for travel distance (-0.125 kg/km, -98,765 VND/km) aligns with the labor
intensity noted (5 km, 3 hours/trip, Table 2), but its modest effect suggests foragers adapt to
distance constraints. The lack of gender differences (p > 0.49) supports equal yields and income
shares (Table 6), despite male dominance (93%), indicating household-level pooling of
resources. Education’s positive but non-significant effect (0.085 kg/year, 67,890 VND/year)
reflects low education levels (3 years, Table 1) and limited training, underscoring the need for

capacity building.

The low R? values (0.021 for yield, 0.020 for income) highlight that other factors, such as
site pressure (scale 3, Table 4), immature harvesting (30%, Table 2), or market access, may be
more critical drivers. This aligns with qualitative findings on structural barriers (e.g.,

intermediary dominance, <25% price share, Section 3.3).

From regression results, some suggestions should be addressed: Non-significant effects of
education and gender suggest broad-based interventions (e.g., sustainable harvesting training)
rather than targeted programs for specific groups. The modest impact of travel distance
supports investments in local processing or cultivation to reduce foraging distances. Low
explanatory power calls for expanded data collection to capture unmeasured factors influencing
yield and income. This regression analysis provides empirical evidence to guide interventions,
reinforcing the study’s recommendations for capacity building, cultivation pilots, and market

integration to enhance Banah livelihoods.

4. Discussion
41 Economic marginalization and value distribution

The results demonstrate a pronounced inequity in value distribution along the
Ganoderma lucidum chain. As shown in Table 3, foragers in Hier Village receive between
400,000 and 600,000 VND per kilogram of fresh lingzhi, while processed powders reach up to
28,000,000 VND/kg. This means that local harvesters capture less than 25% of the final retail
value. Such disparities are common in NTFP markets globally, where collectors often provide

the labor and ecological inputs yet remain excluded from value addition [9, 21].

Regression results (Tables 7-8) further suggest that individual characteristics such as
education or gender had no statistically significant influence on yields or income. Instead,

structural barriers—weak bargaining power, lack of quality standards, and dependence on

23



Ha Thi Thu Hue et al. Vol. 135, No. 55-1, 2026

intermediaries —explain why households remain confined to the lowest rung of the value chain.
Similar findings are reported in Cameroon and Ghana, where governance failures limit
smallholders” ability to capture value from NTFPs [22, 23].

The Vietnamese case reflects what Ingram et al. (2019) [24] observed in gendered forest
value chains in Cameroon: without institutional arrangements for fair trade, collectors’ returns
remain minimal even when final products reach premium markets. This reinforces the need for
cooperative models, certification, and state-supported contract farming schemes to redistribute

value more equitably.

The qualitative evidence also supports the finding that Banah foragers capture less than
25% of the final retail price. As one trader interview revealed, “We buy from villagers at 500,000
VND per kilo and sell to a larger buyer for 1.5 million. They have no choice because they need
cash quickly.” This perception of unequal exchange was echoed in focus groups, where
participants described feeling “locked out” of higher-value markets due to lack of drying
equipment and certification. Such testimonies exemplify the structural barriers—limited

bargaining power and information asymmetry —identified in the quantitative analysis.
4.2  Ecological depletion and sustainability concerns

Ecological data confirm significant pressure on wild lingzhi resources. Between 2020 and
2024, wild stocks declined by 40% (Figure 4; Table 4). Immature harvesting accounted for 30%
of collection (Table 2), undermining natural regeneration. These practices mirror patterns
observed in other parts of Asia: in China, overexploitation of wild lingzhi has necessitated a
rapid shift toward cultivated production systems [4, 5]; in India, overharvesting of medicinal

fungi has similarly led to local declines and biodiversity concerns [6].

This decline aligns with FAO’s global assessments showing that NTFPs are ecologically
fragile when harvest levels exceed natural replenishment [25]. Furthermore, climatic stressors
such as drought (scored 4/5 in Table 4) compound pressures on wild stocks, threatening both
biodiversity and livelihood stability. The findings underscore the urgency of promoting under-
canopy cultivation as an adaptive strategy. Recent research in agroforestry systems confirms
that cultivating medicinal plants under tree canopies can simultaneously reduce forest pressure

and generate stable income [26, 27].

Qualitative interviews revealed that most foragers perceive declining lingzhi availability

as “a natural warning from the forest,” linking it to drought and overharvesting. Women
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emphasized the burden of long forest trips and the need for drying equipment. These

perceptions align with the quantitative findings on ecological pressure and gender disparities.
4.3  Barriers to value addition and market integration

Despite the proven market potential of lingzhi (Table 3), Banah households remain
disconnected from high-value processing. The reluctance of local processors such as Minh
Khanh Co. to purchase wild mushrooms stems from traceability and quality concerns, which is
consistent with international evidence that uncertified NTFPs face exclusion from formal
markets [4, 28].

Our results highlight logistical and infrastructural bottlenecks: 20% post-harvest losses
due to inadequate drying (Table 4), long travel times (3 hours per trip, Table 2), and limited
financial capacity (average available capital of only 1 million VND, Table 5). These constraints
mirror experiences in sub-Saharan Africa, where lack of processing infrastructure prevents

smallholders from capturing value even in high-demand commodities [29].

Addressing these barriers requires investments in local processing, extension services,
and certification pathways. Public—private partnerships, as seen in Korea’s matsutake sector [7],
offer a promising model by combining state monitoring with cooperative marketing. If applied
to Vietnam, similar arrangements could enable foragers to transition from raw-material

suppliers to certified producers integrated into national and international markets.
44 Gendered dynamics in Lingzhi foraging and trade

Although men dominate forest harvesting (93%), Table 6 shows that women contribute
equally to yields but also face higher domestic labor burdens (6 vs. 2 hours/day) and greater
safety risks during overnight forest stays. Yet, regression analysis (Tables 7-8) indicated no
significant differences in yields or income by gender, suggesting that household-level pooling

masks gendered inequalities in workload and decision-making.

This aligns with recent studies showing that women’s roles in NTFP value chains are
often invisible despite being critical to household income and sustainability [24, 30]. Moreover,
gendered labor asymmetries are increasingly recognized as barriers to equitable participation in
rural development programs [25]. Without gender-sensitive interventions—such as training
programs tailored for women, childcare support during cultivation periods, and targeted

inclusion in cooperatives —the benefits of value chain upgrading may remain uneven.
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International comparisons further reinforce this point. In Nepal, women’s participation in
community forestry has been linked to more equitable benefit-sharing and enhanced ecological
outcomes [30]. For Vietnam, integrating gender-responsive design into cultivation pilots could

help address both equity and efficiency goals.

Focus group narratives suggest that gender roles are shifting slowly. Younger women
expressed interest in cultivation training if childcare and safety could be ensured: “If we can
grow mushrooms near home, I will join the training.” This reflects a latent potential for
inclusive livelihood diversification. These voices illustrate how social norms, safety, and labor
burdens—not productivity differences—shape women’s participation, reinforcing the

quantitative finding of no significant yield gap but clear disparities in opportunity.
45 Opportunities for inclusive and sustainable development

Despite significant challenges, the study also reveals opportunities for sustainable
upgrading. Table 5 indicates that 60% of households expressed interest in under-canopy
cultivation, demonstrating strong community willingness to innovate. This is consistent with
successful participatory NTFP programs in Laos and Nepal that combined technical training,

microfinance, and cooperative marketing [21; 31]

Vietnam’s policy environment offers potential synergies. Programs such as One
Commune One Product (OCOP) could support branding and market access for lingzhi, while
partnerships with processors like Minh Khanh could provide technical guidance and contract
farming opportunities. Certification schemes (organic, FairWild) could further enhance

traceability and access to high-value export markets.

Recent policy literature emphasizes the role of integrated value-chain governance in
promoting sustainability [27]. By embedding ecological monitoring (Figure 4), value
distribution analysis (Table 3), and gender equity considerations (Table 6) into chain
interventions, SVC offers a practical pathway for aligning poverty reduction with biodiversity
conservation. This integrated approach is increasingly seen as essential in global forest policy
debates [25].

Qualitative discussions further highlighted enthusiasm for community-based cultivation
pilots. A village elder summarized: “We want to grow Lingzhi under our acacia trees so that the
forest can rest.” Such statements confirm the strong community interest (60%) found in Table 5
and demonstrate a cultural framing of conservation as stewardship rather than restriction—an

important asset for participatory implementation.
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4.6  Strategic implications
Synthesizing across themes, the findings suggest several strategic priorities:

Capacity building: Training for sustainable harvesting, post-harvest handling, and

cultivation techniques, targeting both men and women.

Financial and technical support: Microcredit, irrigation infrastructure, and drying

equipment to reduce losses (Table 4).

Institutional partnerships: Contract farming with processors and integration into OCOP

to access high-value markets.

Certification and traceability: Organic/FairWild schemes to overcome barriers identified
in Table 3.

Gender equity measures: Targeted empowerment programs to recognize and support

women’s contributions (Table 6).

Such strategies directly address the weaknesses and threats identified in the SWOT
analysis and build upon community strengths and market opportunities. By operationalizing
the SVC framework, Vietnam can transform the lingzhi chain from an extractive, inequitable

system into a sustainable, inclusive model of NTFP commercialization.
5. Conclusion

This study applied the Sustainable Value Chain (SVC) framework to examine the
commercialization of Ganoderma lucidum in the buffer zone of Kon Ka Kinh National Park.
The findings highlight two critical challenges: (i) ecological vulnerability, reflected in a 40%
decline in wild lingzhi stocks between 2020 and 2024, and (ii) economic inequity, with local
foragers typically receiving less than 25% of the final retail value while downstream actors
capture the majority. By explicitly integrating ecological indicators, value distribution analysis,
and institutional governance, the SVC lens provides a more holistic understanding of these

interlinked challenges compared to conventional value chain or livelihood approaches.

The results point to a multi-pronged upgrading strategy: (1) promoting under-canopy
cultivation to relieve pressure on wild stocks; (2) strengthening post-harvest handling and local
processing to reduce losses and increase household income; (3) fostering cooperative models
and certification schemes (e.g., organic, FairWild) to improve traceability and bargaining

power; and (4) embedding gender-sensitive measures to recognize women’s contributions and
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reduce labor inequities. These recommendations resonate with international experiences in
China, India, and Korea, but remain novel in the Vietnamese context where NTFP governance is

still weakly institutionalized.

At the policy level, this study demonstrates clear opportunities to align lingzhi value
chain upgrading with existing national initiatives. Integration into the One Commune One
Product (OCOP) program could strengthen branding and market access, while linkages to
Vietnam’s Net Zero 2050 commitment would position sustainable lingzhi cultivation as part of
climate and biodiversity strategies. By situating the case of Hier village within these broader
frameworks, the study underscores how the SVC approach can inform both local livelihood
interventions and national policy agendas—bridging poverty reduction, biodiversity

conservation, and green economic transformation.

Future research should investigate the long-term ecological impacts of lingzhi extraction,
explore consumer perceptions of wild vs. cultivated mushrooms, and assess the scalability of
community-based cultivation models. If designed and implemented inclusively, the
commercialization of Ganoderma lucidum can serve as a viable pathway toward poverty

reduction and forest conservation in Vietnam's upland buffer zones.
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