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Abstract
This study provides a comprehensive analysis of the value chain of Garcinia kola (bitter kola) in Kumba, Meme Division, Southwest Region of Cameroon. Bitter kola represents a highly valued non-timber forest product (NTFP) with significant medicinal, cultural, and economic importance in West and Central Africa. Despite its contribution to rural livelihoods, the sector remains characterized by informal operations and structural constraints that limit its potential. Using a mixed-methods approach incorporating both quantitative and qualitative techniques, this research identifies key actors, analyzes marketing channels, examines harvesting techniques, evaluates profit margins, and identifies systemic challenges through semi-structured questionnaires (n=100 actors), key informant interviews (n=7), and focus group discussions (n=5). Findings reveal a male-dominated value chain with significant price volatility (US$0.36 – US$23.18/kg) and modest annual incomes for most harvesters despite the high profitability for some traders (average US$981.15 annually). Major constraints include limited storage facilities, capital shortages, poor transportation infrastructure, and price fluctuations. The study concludes with recommendations for improving post-harvest management, enhancing cooperative organization, and facilitating market access to optimize the bitter kola value chain for improved livelihood outcomes and sustainable development. The findings hold important policy implications for sustainable NTFP management, rural development, and conservation planning in similar agroforestry contexts.
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1. INTRODUCTION
[bookmark: _Toc190300092][bookmark: _Toc201234646]The vital link between people and forests in Central Africa is fundamentally sustained by non-timber forest products (NTFPs) (Namuene et al., 2025), a category encompassing all biological forest resources except timber (Shackleton et al., 2011). These resources form a critical pillar of subsistence and commercial activity for rural populations (Atinga and Bannor, 2024; Chukwuone et al., 2020). Regional data indicates over 80% of inhabitants depend on NTFPs for nutrition and livelihood support, with evidence from Cameroon showing they provide between 40% and 60% of total household income for forest-adjacent communities (Sunderland et al., 2014; Awono et al., 2010). A prominent NTFP across the region is Garcinia kola (bitter kola) which is a flowering plant species belonging to the Clusiaceae or Guttiferae family, native to the tropical forests of West and Central Africa (Buba et al., 2016). This multipurpose agroforestry tree reaches heights of up to 40 meters and produces seeds, bark, and roots valued for their therapeutic properties, stimulant effects, and cultural significance (Oluwatosin et al., 2014). In Cameroon, bitter kola represents one of the top twenty non-timber forest products traded and consumed, contributing an estimated annual value of US$249,938 to the national economy (Awono et al., 2016).

The economic and folk medical benefits of bitter kola significantly impact rural livelihoods. Its seeds, bark, and leaves are prized for their therapeutic applications in treating gonorrhea, liver disorders, headaches, and respiratory and digestive problems (Buba et al., 2016). Phytochemical analyses reveal that the nuts contain beneficial compounds including kolaviron, garcinianin, and garcinoic acid, along with high proportions of lysine and valine that have applications in food and feed formulations (Altemimi et al., 2017). Additionally, traditional societies across West and Central Africa recognize the strong symbolic values of bitter kola as an instrument of social integration and cohesion, commonly used as gifts when receiving visitors and during ceremonial events (Tientcheu et al., 2020).

In Cameroon's Southwest Region, bitter kola is primarily cultivated in humid forest zones under agroforestry systems (Franzel & Kindt, 2012). Kumba, as the economic capital of Meme Division, serves as a major trade hub for bitter kola, acting as a redistribution center for various divisions and a transit zone to Nigeria (Ngansop et al., 2024). The value chain involves multiple stakeholders, from small-scale farmers to processors, trader, and exporters. Once harvested, the nuts undergo minimal processing before entering local markets and international trade channels, particularly to neighboring countries such as Nigeria, Gabon, Central African Republic, and Equatorial Guinea (Maňourová et al., 2019).

Despite its considerable economic potential, the bitter kola industry faces several challenges, including inconsistent supply, poor storage conditions, limited access to formal markets, and unsustainable harvesting practices (Ingram, 2014). In forest zones, destructive harvesting methods including the felling of standing trees for bark and roots threatens natural populations (Fondoun & Tiki Manga, 2000). These practices have led to the classification of Garcinia kola as vulnerable by the IUCN, highlighting conservation concerns (Cédric Djomo et al., 2024).

Previous studies on bitter kola in Cameroon have focused primarily on its economic value, medicinal properties, and ecological aspects, with limited research comprehensively addressing the value chain dynamics in specific production basins. Existing literature indicates that the marketing of bitter kola remains informal and small-scale, with limited understanding of the constraints and opportunities for value addition (Aiyeloja & Ajewole, 2006). This study therefore aims to bridge this knowledge gap by conducting a comprehensive value chain analysis of bitter kola in Kumba, Meme Division, with the following specific objectives: to identify the demographic characteristics of main stakeholders in the bitter kola value chain; to determine profit margins and evaluate the contribution of bitter kola to household incomes and; to identify the main challenges faced by actors in the value chain.

2. MATERIALS AND METHODS
2.1 Study Area
The study was conducted in Kumba, the political headquarters and economic capital of Meme Division in the Southwest Region of Cameroon. Kumba is situated at latitude 3°4'N of the equator and longitude 9°10'E of the Greenwich Meridian, covering a total surface area of approximately 800 km² (Ngansop et al., 2024). The city has an estimated population of about 400,000 inhabitants, with three-quarters within the youthful age bracket. Kumba acts as a redistribution center for many divisions of the Southwest Region and serves as a transit zone to Nigeria through Mundemba and the main creek zones of the region.

Kumba experiences an equatorial climate with four irregularly distributed seasons and belongs to the Guineo-Congolese forest domain, specifically characterized by semi-deciduous forest vegetation. The local population depends on agriculture, NTFPs harvesting, hunting, small trade, fishing, and livestock for their livelihoods, with bitter kola representing one of the most collected NTFPs in the locality alongside other species such as Ricinodendron heudolotii (Njansang), Irvingia gabonensis (bush mango), and Baillonella toxisperma (Moabi) (Awono et al., 2016).
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[bookmark: _Toc201234653]Figure 1: The Map of Kumba


2.2 Research Design
This study employed a mixed-methods approach, incorporating both qualitative and quantitative research techniques to provide a comprehensive analysis of the bitter kola value chain in Kumba. The research design allowed for triangulation of data through multiple sources, enhancing the validity and reliability of findings.

The selection of the study site employed purposive sampling, with Kumba chosen specifically because it represents one of the key areas for Garcinia kola production and trade in Cameroon. Selection criteria included: the availability of bitter kola producers and traders in the area; Kumba's role as a major trade center for bitter kola within the Southwest Region; and accessibility to markets with a structured value chain.

2.3 Sampling Techniques and Sample Size
A combination of sampling techniques was utilized to identify respondents. As the population of bitter kola actors is not well documented, initial respondents were identified through snowball sampling, where early contacts (e.g., farmers, traders) referred researchers to other participants involved in the value chain. Following the establishment of an initial database, random sampling was employed to ensure representation across different actor categories.
Harvesting sites were selected based on their production significance, while markets were categorized according to a typology adapted from Wiersum et al. (2014): Type I: Small, local markets close to production zones; Type II: Medium-sized regional markets; Type III: Large urban markets with national and international reach. The sample size was determined using the Krejcie & Morgan (1970) table based on the estimated population of bitter kola producers and traders in Kumba. The final sample comprised 70 harvesters from Kake, Kumbe, and Mabunji villages, 30 traders from Kumba main market (Type III) and ‘three corner’ (Type I), 7 key informant interviews, and 5 focus group discussions.

2.4 Data Collection
Data collection employed multiple methods between February and March 2025 to ensure comprehensive coverage. Three distinct semi-structured questionnaires were administered to: harvesters/producers (focusing on harvesting techniques, processing methods, income contributions, and constraints); traders (including middlemen, retailers, and exporters; covering market channels, price variations, income levels, and challenges). Focus group discussions were conducted in selected villages to obtain community perspectives on socio-economic benefits, environmental concerns, and market dynamics of bitter kola. Key informant interviews were held with officials from the Divisional Delegation of Agriculture and Rural Development (MINADER), local cooperative leaders, and major market actors to gather institutional insights.

2.5 Data Analysis
Quantitative data was analyzed using SPSS version 21.0 and Microsoft Excel to generate descriptive statistics (means, percentages, frequencies). Inferential statistics (Paired Sample T-Test) were employed to assess whether the contribution of bitter kola to actor incomes was statistically significant. Cost-benefit analysis was conducted to evaluate profit margins using the following formulas:

Mean Calculation for Grouped Data:
Mean = ( . ) / 
 Where 	 = Midpoint of each group
		 = Frequency
		( . ) = Sum of all frequency and midpoint products		
Net Profit (NP) = Revenue - Total Cost
Revenue = Total sales income
Total Cost = Cost of goods + transport + tax + labour + other expenses
Gross Marketing Margin (GMM):
GMM = Ps – Pb / Ps  x 100
Where
 Ps = Selling price
Pb = Buying price
Net Profit Margin (NPM):
NPM = GMM - TMC
NPM = Net profit margin
TMC = Total marketing cost

[bookmark: _Toc201234657]Qualitative data underwent thematic analysis to examine responses from FGDs and KIIs. Value chain mapping utilized descriptive analysis to provide a graphical representation of actors and their interactions. Comparative analysis of constraints across different actor categories (harvesters, traders) was conducted to identify pattern variations.


3. [bookmark: _Toc201234668]RESULTS

3.1. Demographic Characteristics of Value Chain Actors

The study identified three main actor categories in the bitter kola value chain: harvesters, traders (including retailers, wholesalers, and distributors), and supporting stakeholders. Analysis of demographic characteristics revealed distinct profiles for each group.

Harvesters were predominantly male (84.2%), reflecting the physically demanding nature of harvesting activities (Aiyeloja & Ajewole, 2006). A majority (63.2%) belonged to the 36-45 age bracket, suggesting this work requires both experience and physical capacity. Educational levels were generally low, with over half (52.6%) possessing only primary education, potentially affecting their ability to access market information or negotiate favorable prices (Ruiz-Pérez et al, 2004). Most harvesters (57.9%) reported over 5 years of experience in bitter kola harvesting, indicating sectoral stability and accumulated expertise. However, only 15% belonged to unions or cooperatives, highlighting limited collective bargaining power.

Traders were also predominantly male (66.7%), but showed slightly higher educational attainment, with most having secondary (38.9%) or at least primary (33.3%) education, supporting basic business literacy. The majority (87.5%) were married, suggesting the sector supports family livelihoods. Household sizes were evenly split between 1-5 persons (50%) and 6-10 persons (50%), indicating moderate dependency on bitter kola income. Most traders (70.6%) had 5-10 years of experience in bitter kola trading, reflecting established market presence. Income sources were diversified, with 50% trading in fruits, and the rest split between non-timber forest products and traditional medicine, highlighting the multifunctional role of forest products in local economies.

3.2. Harvesting and Management Practices
Harvesting of bitter kola in Meme primarily occurs through manual collection of fallen fruits, reducing the need for tree climbing, though some harvesters still engage in manual tree climbing, reflecting low mechanization in the sector. Farm sizes were generally modest, typically 1-5 hectares, with only a small fraction (5.6%) exceeding 10 hectares.

Most harvesters (89%) reported seasonal variation in yields, with greater abundance during the dry season, affecting income stability and supply availability. Bags, buckets, and sacks served as the main harvesting tools, suggesting a need for improved post-harvest handling methods. Harvesters reported significant dependence on bitter kola, with 87% identifying it as their primary income source. Despite diversification into other income-generating activities, the average annual income from these alternatives was US$1366.17, indicating bitter kola's dominant economic role for harvesters (Ngansop et al., 2024).

Focus group discussions revealed that farmers often combine multiple roles in the value chain, acting as producers, retailers, and wholesalers simultaneously. The majority owned small farms (1-5 hectares) and marketed their produce individually due to low cooperative participation (15%). Farmers also engaged in multi-product marketing, trading other NTFPs such as Njansang (Ricinodendron heudelotii) and bush pepper, reflecting an adaptive livelihood strategy to diversify income sources.

3.3. Economic Analysis and Profit Margins
3.3.1. Harvesters' Economics
Analysis of harvesting costs revealed stark seasonal differences. During peak season, costs averaged US$0.59/kg due to fruit abundance, while pre-peak costs rose substantially to a mean of US$2.37/kg (maximum: 4.63/kg). Selling prices showed significant volatility, ranging from US$0.36 – 2US$23.15/kg across seasons.

Despite high selling prices in some cases, most harvesters earned modest annual incomes (mean:US$132.43), largely because the average quantity harvested was approximately 40kg/year. Profit margins showed increases between 50% and 87.5%, indicating significant value addition potential with better market access and price regulation.
Table 1: Case Summaries
	
	Minimum
	Maximum 
	Mean
	Median 

	Cost of harvesting bitter kola (Prepeak)/kg
	US$125
	US$4.64
	US$2.38
	US$2.50

	Cost of harvesting bitter kola (Peak)/kg
	US$0.36
	US$1.96
	US$0.59
	US$0.45

	Selling price of bitter kola /kg
	US$0.36
	US$23.18
	US$3.31
	US$2.32

	Price increase (%)
	50%
	87.5%
	75.6%
	79.3(%)

	Estimated annual income
	US$14.26
	US$927.16
	US$132.58
	US$92.72


NB; Average quantity =40kg

3.3.2. Traders' Economics
Traders exhibited a broader spectrum of investment and profit levels. Expenditure on bitter kola ranged from US$178.10 toUS$7124.19, with the most common investment beingUS$1602.94. Quantities sold also varied widely, with the median being 750 kg. Average profits were US$980.07 annually, with some traders earning up to US$3562.09, indicating high potential profitability for established traders.

Table 2: Estimating income of bitter kola traders 
	
	Mean
	Median
	Minimum
	Maximum

	Amount spent in buying bitter kola in 2024
	$1,797.43
	$1,604.71
	$178.30
	$7,132.02

	Quantity of bitter kola sold in 2024
	72,472.22kg
	750.00kg
	250kg
	1,275,000kg

	Average profit from the sales of bitter kola
	$981.15
	$713.20
	$ 178.30
	$3,566.01

	Total cost
	$23.88
	$11.59
	$2.94
	$98.07



The data reflects a diverse trader base, comprising both small informal sellers and large-scale commercial operators, each contributing differently to the bitter kola market. Operational costs were relatively low for most traders, showing efficient cost control among established market participants.

3.4. Value Chain Structure and Market Channels
The bitter kola value chain in Meme comprises several interconnected actors: harvesters/producers, assemblers, wholesalers, retailers, and consumers. The chain demonstrated weak linkages and minimal cooperative engagement, with limited vertical integration. The study identified six main market centers serving as key hubs in the distribution network: Kake, Kumbe, Mabunji, Kumba main market, Mamfe, and Manyemen. This decentralized structure supports a flexible and informal supply chain but contributes to price volatility due to weak regulation and market information asymmetry. Focus group discussions revealed that farmers often combine production, retail, and wholesale roles, with the majority owning small farms (1-5 hectares) and marketing their produce individually due to low cooperative participation (15%).

3.5. Constraints in the Value Chain
3.5.1. Challenges for Harvesters
Harvesters faced multiple constraints limiting their operational capacity including: lack of storage/drying space (23.7% of respondents) which affects post-harvest quality and ability to hold products for better prices; excessive rainfall (21.1%), causing fruit spoilage and harvest difficulties, especially during rainy seasons; transportation costs (18.4%), inflated by poor road infrastructure, reducing profit margins; poor harvesting tools (15.8%), leading to inefficiency and potential damage to products and; unproductive farming methods (13.2%), often inherited traditional practices limiting yields.
[bookmark: _Hlk199816238]
[bookmark: _Toc201234672][bookmark: _Hlk199816209]Figure 2: Challenges face by Harvesters of bitter kola


3.5.2. Challenges for TradersTraders encountered more market-oriented constraints including: lack of capital (22.2%), restricting trading volume and ability to benefit from economies of scale; poor road networks (19.4%), limiting access to rural harvest areas and increasing transportation costs; tax burden (16.7%), reducing profit margins, especially for small-scale traders; high spoilage rates (13.9%), particularly during rainy seasons due to inadequate storage facilities; inadequate storage facilities (11.1%), resulting in product losses and quality degradation; market fluctuations and price volatility (8.3%), creating uncertainty in business planning; climate-related impacts (5.6%), including humidity and mold affecting product quality.


4. DISCUSSION
4.1. Value Chain Actors and Economic Contributions
This study reveals a fragmented value chain for bitter kola in Kumba, characterized by informal operations and limited coordination between actors. The male dominance in both harvesting (84.2%) and trading (66.7%) aligns with findings from similar studies on NTFP value chains in Cameroon and Nigeria, where physically demanding activities and mobility requirements often create gender disparities (Aiyeloja & Ajewole, 2006).

The modest educational levels observed among harvesters (52.6% with only primary education) may impair their ability to access market information, negotiate favorable prices, and adopt improved handling techniques. This finding corroborates research from Belabo, Cameroon, which highlighted how limited education among NTFP collectors affects their market participation and returns (Ngansop et al., 2024). The low cooperative membership (15%) further exacerbates this disadvantage by limiting collective bargaining power, a phenomenon also observed in studies of other NTFP value chains in the region (Ingram, 2014).

The significant price volatility observed (US$0.36 – US$23.15/kg) reflects the influence of seasonality on supply and the absence of standardized pricing mechanisms (Famuyide et al., 2012). Similar patterns were documented in Belabo, where prices varied from 0.4 to 1.70 USD per nut depending on season and market location (Cedric Djomo et al., 2024). This volatility creates income instability for harvesters, who often lack the storage capacity to hold products for better prices.

4.2. Harvesting Practices and Sustainability Concerns
The prevalence of manual collection methods and small farm sizes (1-5 hectares for most harvesters) indicates the predominantly small-scale nature of bitter kola production in the study area. This finding aligns with research by Fondoun & Tiki Manga (2000) on indigenous conservation practices for Garcinia kola in southern Cameroon, which documented similar smallholder operations.
However, the dominant practice of collecting fallen fruits represents a more sustainable approach compared to destructive harvesting methods reported in other regions (Tientcheu et al., 2020). Research from Cameroon has shown that ethnic groups in forest zones often destructively harvest bark and roots, threatening natural populations (Cedric Djomo et al., 2024). In contrast, savanna zone farmers mainly harvest fruits and seeds while planting more trees, applying more sustainable practices (Fondoun & Tiki Manga, 2000). The practices observed in Kumba appear closer to the sustainable model, though some reports of tree climbing for harvesting were noted.

The seasonal variation in yields reported by 89% of harvesters aligns with previous studies on bitter kola phenology (Maňourová et al., 2019). Research in Cameroon has documented distinct seasonal patterns in bitter kola production, with implications for harvest timing and market supply (Ngansop et al., 2024). This seasonality directly impacts harvester incomes and contributes to price fluctuations throughout the year.


4.3. Economic Viability and Value Distribution
The modest annual incomes for most harvesters (mean:US$132.43) despite high potential profit margins (50-87.5%) reflects inefficiencies in value distribution within the chain (Ingram, 2014). This discrepancy can be attributed to several factors: the small quantities harvested per individual (~40kg/year), lack of storage capacity forcing premature sales, and limited market information reducing negotiation power (Ruiz-Pérez et al., 2004).

Traders demonstrated higher profitability (average  US$980.07 annually), consistent with value chain studies of other NTFPs in Cameroon which typically show traders capturing a disproportionate share of the final value (Aiyeloja & Ajewole, 2006). This pattern is particularly evident in the Belabo study, where marketing provided over 35% and 20% contribution to annual income for wholesalers and retailers respectively, compared to less than 30% and 15% for collectors and local traders (Ngansop et al., 2024).

The diverse investment levels among traders (US$178.10 - US$7124.19) reflects a multi-tiered trading system with varying capacities. Similar stratification has been observed in studies of bitter kola marketing in Nigeria, where market structures range from small-scale local traders to large-scale wholesalers serving regional markets (Aiyeloja & Ajewole, 2006).

4.4. Constraints and Systemic Challenges

Despite the economic potential, the bitter cola value chain in Kumba remains largely informal, fragmented, and under-supported (Gereffi, 2018). The constraints identified align with broader challenges documented in NTFP value chains across Central Africa (Awono et al., 2016). The lack of storage facilities and post-harvest losses correspond with findings from Belabo, where 24% of value chain participants cited attacks by weevils and poor storage facilities as major problems (Cedric Djomo et al., 2024).

The transportation challenges and poor road networks highlighted by both harvesters and traders represent common infrastructure limitations in rural Cameroon, similarly reported in studies of other agricultural value chains in the region (Ingram, 2014). These infrastructure deficits increase transaction costs and reduce market access for remote producers.

The limited access to capital reported by traders’ mirrors findings from Ibadan, Nigeria, where inadequate finance was identified as the most serious constraint to bitter kola marketing (Aiyeloja & Ajewole, 2006). This financing gap limits investment in improved processing equipment, storage facilities, and bulk purchasing that could enhance efficiency and returns (Ruiz-Pérez et al., 2004).

5. CONCLUSIONS AND RECOMMENDATIONS
This study provides an analysis of the bitter kola value chain in Kumba, Meme Division, revealing both the economic significance of this NTFP for local livelihoods and the structural constraints limiting its potential. The value chain supports a substantial segment of the rural population but remains largely informal, fragmented, and under-supported. While bitter kola demonstrates high profitability potential, particularly for traders, most harvesters earn modest incomes due to small-scale operations, price volatility, and limited value addition. The sector faces multiple challenges including inadequate infrastructure, limited technical capacity, and unsustainable financing options. The findings highlight the need for targeted interventions to address specific constraints at different levels of the value chain, with particular attention to enhancing harvesters' returns while promoting sustainable harvesting practices that conserve vulnerable Garcinia kola populations. In order to strengthen the value chain of bitter cola in Kumba, the following recommendations are made: improving post-harvest management to reduce losses, enhancing market access and information to ensure fairer prices, strengthening producer organizations for greater collective power, upgrading rural infrastructure to ease transport and enable processing, and promoting sustainable harvesting and cultivation to conserve the resource. Together, these actions aim to boost local livelihoods while ensuring the long-term sustainability of Garcinia kola.
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