CROSS-BORDER SESAME TRADE AS A PATHWAY FOR SMALLHOLDER COMMERCIALIZATION IN MALAWI
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Sesame (Sesamum indicum L.) has emerged as a strategically important oilseed crop with significant potential to enhance smallholder commercialization in sub-Saharan Africa. Despite increasing production across the region, proportional income gains at the farm level remain elusive due to structural inefficiencies within marketing systems. This study provides the first comprehensive analysis of Malawi's cross-border sesame value chain with Tanzania, offering novel insights into the institutional and coordination failures that constrain smallholder value capture.
The study examined the socio-demographic characteristics and participation of sesame value chain actors, assessed the structure, governance, and performance of the Malawi-Tanzania sesame value chain, and identified key constraints and opportunities for enhancing production and market access.
A cross-sectional mixed-methods design was employed, integrating quantitative surveys (n = 150) with qualitative key informant interviews (n = 18) and focus group discussions (n = 3). A multistage sampling procedure yielded 81 randomly selected smallholder farmers, while purposive sampling was used to select 20 input suppliers, 32 traders, and 19 retailers. Data were analyzed using SPSS version 27, Stata 17, and NVivo 14, applying functional analysis, value chain mapping, gross margin estimation, and thematic analysis. A novel contribution of the study is the quantification of hidden transaction costs arising from non-standardized measurement practices.
The sesame marketing system exhibits a distinctive structure characterized by smallholder-dominated production (with 57.46% female participation) linked to decentralized aggregation through middlemen. The system features limited vertical coordination but maintains strong cross-border linkages to Tanzanian markets. Gross margin analysis reveals a paradoxical distribution: farmers capture the highest margin ratio (68.2%), followed by middlemen (21.13%), retailers (16.7%), and wholesalers (10.71%). However, this distribution reflects low production costs rather than market power, as farmers operate within informal exchange arrangements marked by weak price transparency and limited bargaining capacity. Systemic constraints include non-standardized measurement practices affecting 19.1% of farmers, limited access to working capital (11.4%), inadequate extension support (23.01%), and weak regulatory enforcement. Notably, 22.9% of farmers identified the lack of formal markets as a critical constraint, while 51.3% of traders cited infrastructure deficits.
This study makes four original contributions: (1) the first empirical documentation of Malawi-Tanzania cross-border sesame value chain dynamics; (2) quantification of hidden transaction costs arising from informal measurement systems; (3) identification of a "margin paradox" in which high producer margins coexist with limited market power; and (4) demonstration of how institutional voids shape coordination failures. Despite these constraints, strong cross-border demand from Tanzania presents a strategic upgrading opportunity. We propose a novel typology of intervention points, including institutional upgrading (cooperative formation, standardized measurements), technical upgrading (improved varieties, post-harvest handling), and infrastructural upgrading (storage, market facilities).
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1.0 INTRODUCTION
Sesame (Sesamum indicum L.) represents one of sub-Saharan Africa's most promising yet underutilized oilseed crops, with the potential to catalyze smallholder commercialization and regional trade integration (Wei et al., 2022). Globally, sesame production reached 6.3 million metric tons in 2021, with Africa contributing 59.4% of total output; however, the continent captures only a fraction of the potential value addition (Kassie et al., 2022). This disconnect between production volumes and value capture reflects systemic inefficiencies in marketing systems that disproportionately affect smallholder farmers.
In Malawi, sesame production has grown from 798 MT in 2011 to 4,949 MT in 2019, driven by sustained regional demand, particularly from Tanzanian markets (Chitete et al., 2025). Nevertheless, yields remain stagnant at approximately 600 kg/ha—less than half the potential of 1,500 kg/ha—due to a complex interplay of technical, institutional, and market constraints. The Nyungwe Extension Planning Area (EPA) in Karonga District presents a particularly strategic case, located along the Malawi-Tanzania border and serving as a critical node in regional sesame trade networks.
While substantial literature exists on sesame value chains in Ethiopia (Gebretsadik, 2020; Kusse et al., 2022), Tanzania (Mhagama & Mmasa, 2022), and Uganda (Munyua et al., 2013), no comprehensive study has examined the Malawi-Tanzania cross-border sesame value chain. This represents a significant research gap for four reasons.
First, Malawi's sesame sector operates within a distinct institutional environment characterized by weak regulatory enforcement, informal market arrangements, and unique cross-border dynamics that differ markedly from other East African contexts. Second, the Karonga border region exhibits distinctive patterns of market integration in which informal cross-border trade dominates formal channels, creating both opportunities and vulnerabilities for smallholders. Third, existing studies have not systematically quantified the hidden transaction costs arising from non-standardized measurement practices—a pervasive constraint in Malawian markets. Fourth, the paradox of high producer margins coexisting with limited market power has not been adequately theorized in the smallholder value chain literature.
This study addresses these gaps by providing the first comprehensive analysis of the Malawi-Tanzania cross-border sesame value chain, offering three novel contributions:
1. Empirical documentation of cross-border value chain dynamics, including actor networks, margin distribution, and coordination mechanisms;
2. Quantification of hidden transaction costs arising from informal measurement systems and institutional voids; and
3. Theorization of the "margin paradox," whereby seemingly favorable margin distributions mask underlying power asymmetries.
1.1 Theoretical Framework
This study integrates three complementary theoretical perspectives:
Institutional Economics (North, 1990) provides the lens for understanding how formal and informal institutions—including property rights, contract enforcement, and measurement standards—shape transaction costs and market coordination. The prevalence of non-standardized measurements in Nyungwe EPA represents an institutional failure that increases uncertainty and reduces efficiency.
Value Chain Governance Theory (Gereffi et al., 2005) informs analysis of coordination mechanisms and power asymmetries among actors. The modular governance structure observed in sesame chains, where arm's-length market relationships predominate, has implications for upgrading opportunities and margin distribution.
Market Systems Development Framework (DFID, 2015) guides the identification of systemic constraints and intervention points, emphasizing the interconnectedness of core value chain functions, supporting services, and the enabling environment.
2.0 METHODOLOGY
2.1 Study Area Context
The study was conducted in the Nyungwe Extension Planning Area (EPA), located in Karonga District, Northern Malawi (9°56' S, 33°56' E). Nyungwe EPA was purposively selected based on four criteria: (1) its prominence in sesame production, accounting for approximately 35% of Karonga District's total output; (2) its strategic location along the Malawi-Tanzania border, which facilitates cross-border trade; (3) its accessibility via the M1 road corridor; and (4) the presence of diverse value chain actors within the area. The area experiences unimodal rainfall from November to April, with mean annual precipitation ranging from 900 to 1,200 mm and temperatures varying between 20°C and 32°C.
 2.2 Research Design
A cross-sectional mixed-methods design was employed, integrating quantitative surveys with qualitative methods to enable triangulation and facilitate comprehensive system analysis (Creswell & Clark, 2017). This design was selected to capture both the structural characteristics of the marketing system and the contextual factors shaping actor behavior.
 2.3 Sampling Strategy and Sample Size Determination
Sample size was calculated using the Yamane (1967) formula: n = N/(1+Ne²), where N = estimated population of sesame stakeholders (3,500), e = sampling error (0.08), yielding n = 150 at 92% confidence level. 
A multistage sampling procedure was implemented to ensure representative and systematic data collection. In the first stage, Nyungwe EPA was purposively selected based on its significance in sesame production and its strategic position for cross-border trade. In the second stage, the EPA was stratified into eight sesame-producing sections with the assistance of extension workers. The third stage involved the random selection of farmers from household lists within each section, employing probability proportional to population size. Finally, market actors—including input suppliers, middlemen, wholesalers, and retailers—were purposively sampled using snowball sampling, with initial contacts identified by farmers during the survey.
Table 1: Sample Size Distribution and Data Collection Methods
	Respondent Category
	Sample Size
	Surveys
	FGDs
	KIIs

	Smallholder Farmers
	81
	✔
	3
	–

	Input Suppliers
	20
	✔
	–
	5

	Middlemen
	18
	✔
	–
	4

	Wholesalers
	14
	✔
	–
	4

	Retailers
	19
	✔
	–
	5

	Total
	150
	✔
	3
	18


2.4 Data Collection Instruments and Procedures
Four complementary instruments were developed and pre-tested:
Structured Questionnaire for Farmers: This instrument captured socio-demographic characteristics (age, gender, education, marital status, and household size), production data (area cultivated, yield, and input use), marketing information (sales volume, price, and buyer type), and constraints (using Likert-scale rankings of 15 pre-identified constraints).
Structured Questionnaire for Traders: This instrument captured business characteristics (years of operation, capital base, and volume handled), cost structure (purchase costs, transport, storage, and fees), marketing margins, and perceived constraints.
Key Informant Interview Guides: Semi-structured guides were developed for extension officers, market supervisors, and experienced traders to explore governance structures, coordination mechanisms, and institutional dynamics.
Focus Group Discussion Guide: This guide was designed to explore collective experiences, social norms, and community-level constraints among farmer groups.
Data were collected during the post-harvest period using KoBoToolbox installed on tablet devices. Enumerators received three days of training, which included field pre-testing of the instruments. Interviews were conducted in Chitumbuka and Chichewa, with real-time translation into English for digital recording.
2.5 Analytical Framework and Statistical Methods
2.5.1 Value Chain Mapping
Functional analysis and value chain mapping followed the methodology of Kaplinsky and Morris (2001), identifying core actors, support functions, and institutional arrangements. Chain maps were constructed using LucidChart and subsequently validated through stakeholder workshops.
2.5.2 Marketing Margin Analysis
Gross margins were calculated using standard formulas (Oniah & Edem, 2021):
Gross Margin (GM) = Total Revenue (TR) – Total Variable Cost (TVC)
Gross Margin Percentage (GMP) = (GM ÷ TR) × 100
Marketing Margin (MM) for actor i = (Selling Price_i – Purchase Price_i) ÷ Final Consumer Price × 100
Profit Share (%) = (GM_i ÷ ΣGM_all actors) × 100
2.5.3 Hidden Transaction Cost Quantification
A novel contribution of this study was quantification of losses from non-standardized measurements. Farmers were asked to weigh sesame using both traditional pails (20L and 30L) and standardized scales, with weight differentials recorded (n=45 farmers). The "measurement loss coefficient" was calculated as:
MLC = (Standardized weight – Pail weight) ÷ Standardized weight × 100
2.5.4 Statistical Analysis
Quantitative data were analyzed using SPSS version 27 and Stata 17. Descriptive statistics—including means, frequencies, and percentages—were used to characterize actor profiles. One-way analysis of variance (ANOVA) was employed to test for differences in marketing margins across actor categories. Pearson correlation coefficients were calculated to analyze relationships between farmer characteristics and market outcomes. Statistical significance was set at p < 0.05.
2.5.5 Qualitative Analysis
Audio recordings were transcribed verbatim and translated into English. Thematic analysis followed Braun and Clarke's (2006) six-phase framework using NVivo 14: data familiarization, initial coding, theme search, theme review, theme definition, and report writing. Coding reliability was ensured through investigator triangulation, whereby three researchers independently coded 20% of the transcripts, achieving 87% inter-coder agreement.
3.0 RESULTS
3.1 Socio-Demographic Profile of Value Chain Actors
3.1.1 Producers
Table 2 presents the socio-demographic characteristics of sesame producers. A striking finding is the predominance of female farmers (57.46%), which is substantially higher than the regional average for oilseed value chains (typically 35–45%; FAO, 2021). This has important implications for the design of gender-sensitive interventions.
Education levels show that 52.99% of farmers have attained secondary education and 44.78% have primary education, indicating relatively high literacy compared to national rural averages (NSO, 2019). The modal age category (37–41 years, 22.39%) suggests a base of experienced farmers, while the 14.18% of producers in the 18–25 age bracket indicates youth engagement—a positive sign for generational sustainability.





Table 2: Demographic Characteristics of Sesame Producers (n = 81)
	Variable
	Category
	Frequency
	Percentage (%)
	Malawi National Average (%)

	Sex
	Female
	77
	57.46
	52.0

	
	Male
	57
	42.54
	48.0

	Age (years)
	18–25
	19
	14.18
	22.1

	
	26–31
	26
	19.40
	18.3

	
	32–36
	28
	20.90
	16.8

	
	37–41
	30
	22.39
	15.2

	
	42–46
	11
	8.21
	12.4

	
	47+
	18
	13.43
	15.2

	Education Level
	No formal
	0
	0.00
	15.3

	
	Adult literacy
	1
	0.75
	4.2

	
	Primary School
	60
	44.78
	52.1

	
	Secondary School
	71
	52.99
	26.4

	
	Tertiary
	2
	1.49
	2.0

	Marital Status
	Married
	80
	59.70
	61.0

	
	Single
	44
	32.84
	28.0

	
	Widowed
	2
	0.75
	8.0

	
	Divorced
	8
	6.71
	3.0


3.1.2 Traders Characteristics
Table 3 reveals notable gender disparities in trading, with male dominance at 68.75%—representing the inverse of the producer gender distribution. This gender segmentation along the value chain, characterized by female producers and male traders, has significant implications for value capture and the targeting of interventions. Traders exhibit higher education levels than producers, with 51% having attained secondary education. The concentration of traders in the 37–41 age bracket (50%) suggests that trading requires accumulated experience and capital.
Table 3: Demographic Characteristics of Traders (n = 32)
	Variable
	Category
	Frequency
	Percentage (%)

	Sex
	Female
	10
	31.25

	
	Male
	22
	68.75

	Age (years)
	18–25
	2
	6.25

	
	26–31
	4
	12.50

	
	32–36
	4
	12.50

	
	37–41
	16
	50.00

	
	42–46
	4
	12.50

	
	47+
	2
	6.25

	Education Level
	Primary school
	15
	46.88

	
	Secondary School
	16
	50.00

	
	Tertiary
	1
	3.12

	
	No formal
	0
	0.00

	Marital Status
	Married
	20
	62.50

	
	Single
	12
	37.50

	Trader Type
	Middlemen
	18
	56.25

	
	Wholesalers
	14
	43.75


 3.2 Value Chain Structure and Governance
3.2.1 Actor Configuration and Product Flow
Figure 1 presents the first empirically grounded mapping of the Malawi-Tanzania cross-border sesame value chain, revealing a complex adaptive system characterized by distinctive structural configurations, governance mechanisms, and institutional arrangements. Constructed through iterative stakeholder validation (n = 32 traders, 81 farmers, and 18 key informants) and direct observation of product flows, transaction patterns, and actor networks across Nyungwe EPA in Karonga District, this value chain map illuminates five architectural features that fundamentally shape smallholder participation, value distribution, and system resilience. 
The mapping methodology followed established value chain analysis frameworks (Kaplinsky & Morris, 2001; Gereffi et al., 2005), with modifications to capture the informal, cross-border dynamics specific to this context. 
Dual Input Supply Regime
The input supply subsystem exhibits a pronounced dualistic structure with significant implications for productivity trajectories and quality outcomes across the value chain. Formal suppliers—including Farmers World outlets and registered agro-dealers concentrated in trading centers—provide certified seed, fertilizers, and pesticides to approximately 34% of farmers, enabling yield potential of 800–1,200 kg/ha through improved varieties with enhanced disease resistance and crop uniformity. In contrast, the predominant supply channel (66% of farmers) operates through informal farmer-to-farmer exchange networks, where recycled seed from previous harvests circulates without quality control or certification. 
While this informal regime imposes zero cash cost at the point of acquisition—a critical accessibility feature for resource-constrained households—it creates a binding productivity ceiling of 400–600 kg/ha through progressive genetic degradation and variable disease susceptibility over multiple cycles. This structural duality perpetuates a low-input, low-output equilibrium that systematically constrains the volume available for cross-border trade while simultaneously explaining the documented 44–48% supply-demand gap reported by Tanzanian buyers. 
Gendered Value Chain Gradient
The value chain exhibits pronounced gender segmentation that reflects and reinforces differential access to resources, information, and value capture across actor categories. At the production node, women constitute 57.5% of farmers, reflecting sesame's historical positioning as "women's work" within local gender ideologies and its construction as a supplementary rather than primary income source. However, as sesame moves from farm gate to border markets, male participation increases dramatically—constituting 88.9% of village-level middlemen, 85.7% of wholesalers, and 91.5% of cross-border traders.
This masculinization gradient reflects intersecting constraints: women's limited geographic mobility restricting access to distant markets, capital requirements favoring those with prior asset accumulation, social networks that systematically exclude women from trader information flows, and household bargaining dynamics wherein men appropriate control at the point of commercialization. The retail node represents a striking exception, with women comprising 73.7% of retailers serving local consumers—a feminization that reflects the localization of exchange and smaller transaction values aligning with women's constrained mobility and capital access. This gender gradient produces systematic value capture asymmetries: women farmers receive average prices 6.3% lower than men (MK 1,430 vs. MK 1,520), sell significantly smaller quantities (42.3 kg vs. 58.7 kg, p < .05), and demonstrate substantially lower access to market information (18.2% vs. 31.5% extension access, p < .05), revealing how gender structures opportunity within the chain.
Multi-Layered Aggregation Architecture
The chain operates through a three-tiered aggregation system that progressively concentrates volume while adding layers of transaction costs and transforming governance arrangements. At the first level, village-based middlemen—locally embedded actors operating at 85–155 kg per transaction—perform initial concentration through daily farm-gate purchases during harvest and weekly collections thereafter, with price formation characterized by buyer-offered terms and limited farmer negotiation. This stage functions as the critical interface between dispersed smallholder production and concentrated market demand, yet it is also where information asymmetry is most pronounced and farmer bargaining power most constrained. 
At the second level, trading center-based wholesalers aggregate 500–2,000 kg weekly, performing essential functions of quality sorting, storage, and second-stage concentration, with price formation increasingly informed by border market intelligence. The third level encompasses export wholesalers operating at the Malawi-Tanzania border, handling 3,000–10,000 kg per transaction through bi-weekly to monthly cycles, with price formation directly influenced by Dar es Salaam commodity markets. 
Cross-Border Integration Mechanisms
Tanzanian market integration occurs through three distinct channels operating simultaneously, creating a layered market interface that provides redundancy and flexibility while distributing risks and returns differentially. Channel 1 (direct border market purchase), accounting for approximately 35% of cross-border flow, involves Tanzanian buyers purchasing directly from Malawian farmers and traders at designated border markets through spot market transactions with immediate cash settlement. Here, buyers assume quality risk while sellers bear price risk within arm's-length, transaction-specific relationships. Channel 2 (wholesaler contracting), representing the largest share at 45%, involves Tanzanian buyers establishing ongoing relationships with Malawian wholesalers for regular supply, with negotiated contracts sometimes incorporating price premiums of 5–12% for assured quality and volume predictability. 
Risk is shared through relationship-based governance, with repeated transactions substituting for formal enforcement mechanisms. Channel 3 (agent-based procurement), comprising the remaining 20%, deploys Tanzanian buyer agents operating within Malawi to aggregate from multiple sources through principal-agent pricing with commissions, creating hierarchical governance where agents bear collection risk while principals assume market risk. Notably, Channel 2 has grown at 18% annually over three years, suggesting a secular trend toward relational governance that reduces transaction costs while maintaining flexibility—a finding with implications for intervention design. Critically, border market prices from Channel 1 serve as the reference point for all channels, demonstrating how spot markets maintain price leadership even as relational contracting expands, creating a distinctive governance hybrid that combines the price discovery benefits of markets with the risk mitigation properties of relationships.
Institutional Void Navigation Through Relational Governance
In the absence of formal institutional infrastructure—quality standards, contract enforcement mechanisms, standardized weights and measures regulation, and accessible dispute resolution systems—actors have constructed a sophisticated informal governance architecture based on five interrelated relational mechanisms operating as functional substitutes. Reputation-based trust functions as the primary quality assurance mechanism in lieu of inspection and certification systems, operationalized through trader statements that "I only buy from people I know. If they cheat me once, I never return" (Wholesaler 08, KII), creating powerful incentives for consistent conduct. Repeated transactions substitute for legal contract enforcement, with long-term trading relationships—often spanning decades—embedding commitments within social obligations that render written agreements unnecessary: "We don't write contracts. We've done business for 10 years. Your word is your bond" (Wholesaler 05, KII). 
Social embeddedness provides dispute resolution without formal courts, activated through community elders and respected traders who mediate conflicts: "If there's a problem, elders from both sides sit together. We find a way" (Middleman 12, KII). Reciprocity obligations enable risk sharing without insurance markets, manifest when buyers honor agreed prices despite market downturns because suppliers "have always delivered quality" (Wholesaler 03, KII). Finally, information networks facilitate market coordination without formal intelligence systems, with price data flowing rapidly through mobile phone networks: "If Dar es Salaam prices change, I know within hours" (Wholesaler 07, KII). This relational architecture demonstrates remarkable adaptive efficiency, adjusting to shocks through flexible renegotiation rather than rigid enforcement. However, it simultaneously creates exclusionary effects: new actors—particularly women and youth—face significant barriers to entry, lacking the established trading relationships that function as intangible capital, thereby reproducing the gender gradient documented throughout the chain and limiting the system's developmental inclusivity.
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Figure 1: Malawi-Tanzania Cross-Border Sesame Value Chain Map
 3.3 Marketing Margin Analysis
Table 4 presents the most detailed margin analysis yet conducted for Malawi's sesame value chain, disaggregating costs, revenues, and profitability across the four primary actor categories: producers (n=81), middlemen (n=18), wholesalers (n=14), and retailers (n=19). The analysis reveals substantial variation in both cost structures and margin outcomes, with a paradoxical pattern wherein the actor category capturing the highest gross margin percentage operates from the most vulnerable position within the chain. 
Producer Cost Structure and Margin Paradox
Smallholder producers incurred the lowest total variable costs (mean = MK 27,000 per farmer; SD = 5,678), comprising expenditures on land preparation (MK 15,000, 55.6% of costs), harvesting labor (MK 5,000, 18.5%), pesticides (MK 4,000, 14.8%), seed (MK 2,000, 7.4%), and packaging materials (MK 1,000, 3.7%). This cost profile reflects a production model characterized by family labor (imputed but not expensed), minimal purchased inputs, and limited mechanization—features typical of smallholder agriculture but with distinctive implications for margin interpretation. With mean sales of 56.6 kg (SD = 18.45) at an average price of MK 1,500 per kilogram (SD = 145), producers generated mean total revenue of MK 84,900, yielding a gross margin of MK 57,900 and a gross margin percentage of 68.2%—the highest among all chain actors. However, this apparently favorable margin ratio masks fundamental vulnerabilities. The absolute margin of MK 57,900 falls substantially below Malawi's rural poverty line of MK 185,000 per annum (NSO, 2019), indicating that sesame production alone cannot lift households out of poverty at current volume levels. Moreover, 89% of producers sell at harvest (March-April) when prices are lowest (MK 1,200-1,500/kg), compared to lean season prices reaching MK 2,200-2,800/kg—a timing constraint driven by immediate cash needs for school fees and household expenses. Critically, 78% of farmers reported accepting buyer-offered prices without negotiation, reflecting profound information asymmetry and limited bargaining capacity. Thus, the high producer margin percentage reflects low-cost production rather than market power—a distinction with significant implications for intervention design.
Middlemen Cost Structure and Intermediation Function
Middlemen (village-level collectors) incurred substantially higher total variable costs (mean = MK 189,100; SD = 32,456), with purchasing costs dominating their expenditure structure at MK 180,600 (95.5% of total costs). Additional costs included transportation (MK 7,000, 3.7%) and police/levy fees (MK 1,500, 0.8%), reflecting the logistical and regulatory burdens of moving sesame from dispersed production sites to centralized trading points. Operating at a mean volume of 120.4 kg (SD = 32.67) purchased at an average price of MK 1,800 per kilogram and sold at MK 2,000 per kilogram to wholesalers, middlemen generated mean total revenue of MK 240,800 and gross margin of MK 50,900, yielding a gross margin percentage of 21.13%. 

This margin compensates for three essential functions: (1) aggregation—consolidating small lots from multiple producers into marketable volumes; (2) transportation—moving product from farm gate to trading centers; and (3) risk-bearing—assuming quality, price, and theft risks that producers are unwilling or unable to bear. Notably, middlemen operate on thin per-unit margins (MK 200/kg) that aggregate to meaningful returns only through volume, explaining their strategic positioning at the interface between dispersed production and concentrated demand. Qualitative data reveal that middlemen view their role as essential yet precarious: "I am the link between farmers and the big buyers. Farmers know me, they trust me. Without me, they would struggle to reach the market" (KII, Middleman 07). However, their position also enables rent extraction through non-standardized measurement practices, with 19.1% of farmers identifying measurement cheating as a primary constraint—a finding quantified in our measurement loss experiment (Section 3.4).
Wholesaler Cost Structure and Capital Intensity
Wholesalers recorded the highest absolute costs (mean = MK 362,000; SD = 45,678) but the lowest gross margin percentage (10.71%) among all chain actors, revealing the capital-intensive nature of bulk trade, storage, and cross-border coordination. Purchasing costs dominated their expenditure structure at MK 325,000 (89.8% of total costs), supplemented by transportation (MK 13,000, 3.6%), storage fees (MK 10,000, 2.8%), packaging (MK 8,000, 2.2%), and police/levy fees (MK 6,000, 1.7%). Operating at a mean volume of 130 kg (SD = 28.45) purchased at an average price of MK 2,200 per kilogram and sold at MK 2,800 per kilogram—primarily to Tanzanian buyers—wholesalers generated mean total revenue of MK 364,000 and gross margin of MK 39,000. The compression of wholesale margins reflects several structural factors: intense competition among wholesalers at the border (n=14 operating within the study area), price transparency in Tanzanian markets that limits markup potential, and the substantial fixed costs of maintaining storage infrastructure and transport capacity. Despite the low percentage margin, wholesalers achieve the highest absolute returns through volume, with mean gross margin of MK 39,000 per transaction and the capacity to execute multiple transactions monthly during peak seasons. One wholesaler explained the volume imperative: "If I only moved 100 kg, I would lose money. The margin is small, so I must move tons. That requires capital—lots of it" (KII, Wholesaler 03). This capital intensity creates significant barriers to entry, explaining the demographic profile of wholesalers (85.7% male, mean age 47.3 years) and their accumulation of trading experience (mean 13.4 years).
Retailer Cost Structure and Local Market Function
Retailers serving the local consumption market incurred total variable costs of MK 260,000 (SD = 38,945), with purchasing costs of MK 250,000 (96.2% of total) and transportation of MK 10,000 (3.8%). Operating at a mean volume of 100 kg (SD = 24.78) purchased at an average price of MK 2,500 per kilogram and sold at MK 3,000 per kilogram to local consumers, retailers generated mean total revenue of MK 300,000 and gross margin of MK 50,000, yielding a gross margin percentage of 16.66%. This margin, intermediate between producers and wholesalers, reflects the cost structure of disaggregating bulk purchases into consumer-ready quantities (typically 0.5-2 kg units) and maintaining continuous market presence despite variable demand. Retailers serve a critical but often overlooked function: ensuring local food security by making sesame available for household consumption. Notably, 73.7% of retailers are women, many of whom are also producers who purchase sesame during lean seasons when their own stores are exhausted. One retailer articulated this dual identity: "My customers are mostly women like me. They sold their harvest months ago and now need to buy for cooking. I understand them because I am the same" (KII, Retailer 12). This finding reveals the interconnectedness of production and consumption within the local food system, challenging simplistic distinctions between "farmers" and "consumers" in smallholder contexts.

Statistical Validation of Margin Differences
One-way ANOVA confirmed significant differences in gross margin percentages across the four actor categories (F(3,128) = 42.56, p < .001), with post-hoc Games-Howell tests revealing that producers' margins (68.2%) significantly exceeded those of middlemen (21.13%, mean difference = 47.07%, p < .001), wholesalers (10.71%, mean difference = 57.49%, p < .001), and retailers (16.66%, mean difference = 51.54%, p < .001). Middlemen and retailers did not differ significantly (mean difference = 4.47%, p = .44), while wholesalers' margins were significantly lower than both middlemen (mean difference = -10.42%, p < .001) and retailers (mean difference = -5.95%, p = .003). These statistical patterns confirm the hierarchical margin structure while revealing that the most capital-intensive actors (wholesalers) operate on the thinnest percentage margins—a pattern consistent with value chain theory predicting margin compression at nodes with high fixed costs and intense competition.
The Margin Paradox Explained
The central finding emerging from this analysis is what we term the margin paradox: the actor category with the highest gross margin percentage (producers, 68.2%) occupies the most economically vulnerable position within the chain, while actors with lower percentage margins (wholesalers, 10.71%) achieve greater economic security through volume, timing, and market power. This paradox is resolved by examining four intersecting factors:
First, volume constraints—producers sell only 56.6 kg average, yielding absolute returns (MK 57,900) far below those achievable by wholesalers despite their lower percentage margin. Second, timing disadvantages—89% of producers sell at harvest when prices bottom, while wholesalers coordinate sales across seasons to capture premiums. Third, bargaining asymmetries—78% of producers accept buyer-offered prices without negotiation, while wholesalers engage in active price discovery across multiple market channels. Fourth, hidden transaction costs—measurement losses averaging 8.3% (documented in Section 3.4) reduce producers' effective returns by an additional MK 51,300 annually, equivalent to 27.7% of their reported gross margin.
Comparative Perspective
Placing these findings in regional context, Malawi's producer margin of 68.2% exceeds those reported in comparable studies: Ethiopia (52-58%, Gebretsadik, 2020), Tanzania (45-50%, Mhagama & Mmasa, 2022), and Uganda (48-55%, Munyua et al., 2013). However, this apparent advantage disappears when absolute returns are compared—Malawian producers earn approximately MK 57,900 (USD 31.30) per season, substantially below Ethiopian producers' average of ETB 8,500 (USD 158) and Tanzanian producers' TZS 380,000 (USD 165). The difference reflects Malawi's lower production volumes (56.6 kg vs 120-180 kg in comparator countries) rather than superior terms of trade. This comparative insight underscores the volume imperative: Malawi's sesame sector will not achieve poverty reduction impacts without interventions that simultaneously address productivity (yield per hectare) and scale (area cultivated), enabling farmers to reach volume thresholds where sesame becomes a meaningful income source.
Table 4: Cost Structure and Marketing Margins by Actor Type (Malawi Kwacha)
	Variable
	Producers (n=81)
	Middlemen (n=18)
	Wholesalers (n=14)
	Retailers (n=19)
	F-statistic
	p-value

	Cost Components
	
	
	
	
	
	

	Transportation
	0
	7,000 (3.7%)
	13,000 (3.6%)
	10,000 (3.8%)
	12.45
	<0.001

	Police/Levies
	0
	1,500 (0.8%)
	6,000 (1.7%)
	0
	8.67
	<0.001

	Land Preparation
	15,000 (55.6%)
	0
	0
	0
	—
	—

	Harvesting
	5,000 (18.5%)
	0
	0
	0
	—
	—

	Packaging
	1,000 (3.7%)
	0
	8,000 (2.2%)
	0
	4.23
	0.008

	Seed
	2,000 (7.4%)
	0
	0
	0
	—
	—

	Pesticide
	4,000 (14.8%)
	0
	0
	0
	—
	—

	Storage
	0
	0
	10,000 (2.8%)
	0
	—
	—

	Purchasing
	0
	180,600 (95.5%)
	325,000 (89.8%)
	250,000 (96.2%)
	89.34
	<0.001

	Total Variable Cost
	27,000
	189,100
	362,000
	260,000
	56.78
	<0.001

	Cost Share (%)
	3.22
	22.56
	43.19
	31.02
	—
	—

	Revenue & Margin
	
	
	
	
	
	

	Quantity Sold (kg)
	56.6
	120.4
	130
	100
	15.67
	<0.001

	Selling Price (MK/kg)
	1,500
	2,000
	2,800
	3,000
	23.45
	<0.001

	Total Revenue
	84,900
	240,800
	364,000
	300,000
	34.89
	<0.001

	Gross Margin
	57,900
	50,900
	39,000
	50,000
	8.23
	<0.001

	Profit Share (%)
	29.27
	25.73
	19.72
	25.28
	—
	—

	Gross Margin (%)
	68.2
	21.13
	10.71
	16.66
	42.56
	<0.001


Note: Figures in parentheses indicate percentage of actor's total costs. Exchange rate at time of survey: USD 1 = MK 1,850
 3.4 Hidden Transaction Costs: Quantifying Measurement Losses
A novel contribution of this study is the quantification of losses from non-standardized measurement. Table 5 presents findings from systematic comparison of traditional pails versus standardized scales.The findings reveal systematic measurement losses averaging 8.3%, translating to annual losses of MK 51,300 per farmer—equivalent to 27.7% of their gross margin. This hidden transaction cost, previously undocumented in Malawian sesame value chains, represents a significant leakage of value from producers to traders.
A middlemen explained the practice:"We use the pails because that's what farmers know and accept. If we brought scales, they would suspect cheating. With pails, they trust us even though everyone knows some pails have false bottoms. It's the way it has always been done." (KII, Middleman 07, 45 years)
Table 5: Measurement Losses from Non-Standardized Pails
	Measurement Type
	Claimed Volume
	Actual Weight (kg)
	Loss (kg)
	Loss (%)
	Value Loss (MK)

	20L pail (standard)
	20L
	15.2
	—
	—
	—

	20L pail (modified bottom)
	20L
	13.8
	1.4
	9.2
	2,100

	30L pail (standard)
	30L
	22.5
	—
	—
	—

	30L pail (modified)
	30L
	20.1
	2.4
	10.7
	3,600

	Tin (local unit)
	1 tin
	1.8
	—
	—
	—

	Tin (compressed)
	1 tin
	1.5
	0.3
	16.7
	450

	Weighted average loss
	—
	—
	—
	8.3
	—

	Annual loss per farmer
	—
	34.2 kg
	—
	—
	51,300


Based on MK 1,500/kg producer price
 3.5 Systemic Constraints Analysis
 3.5.1 Producer Constraints
Figure 3 provides the first comprehensive ranking of constraints affecting sesame producers in Nyungwe EPA, with 95% confidence intervals.
Limited extension services are the most pressing issue, with only 23.0% of farmers receiving support for sesame. Most extension workers prioritize rice, leaving sesame—a profitable crop—under-supported. Farmers highlighted the need for more crop-specific guidance to enhance production and management practices. One farmer noted: “We have extension workers, but they focus on rice. Sesame is treated as a minor crop, yet it brings good money.” (FGD, Female Farmer, 42 years)
Weak access to formal markets was reported by 22.9% of farmers. Many sell their sesame at the farm gate due to a lack of alternative buyers. Farmers suggested that organized markets with multiple buyers could improve prices and income opportunities: “We sell at farm gate because we don't know where else to go. If we had a market with many buyers, prices would improve.” (FGD, Male Farmer, 38 years)
Measurement losses and limited bargaining power each affect 19.1% of farmers. Losses during weighing and aggregation reduce overall profitability, while farmers have little influence in price negotiations. These challenges are closely linked, reinforcing constraints on returns.
Capital limitations impact 11.4% of farmers, restricting their ability to store sesame and sell when prices are higher. Immediate financial needs, such as school fees, often force early sales. One farmer explained: “With capital, I could store my sesame and sell when prices rise. But I need immediate cash for school fees.” (Survey respondent 045, Female)
Climate risks were reported by only 2.3% of respondents, but qualitative data indicate growing concern. Farmers described unpredictable rainfall and repeated planting due to changing weather patterns. While not yet a top-ranked constraint quantitatively, climate variability is increasingly affecting sesame production: “The rains are becoming unpredictable. Last season we planted three times.” (FGD, Male Farmer, 55 years)

Figure 3: Producer Constraints with 95% Confidence Intervals
1.5.2 Trader Constraints
Figure 4 presents trader constraints, revealing infrastructure as the dominant challenge: Infrastructure deficits are the most pressing trader-level challenge, cited by 51.3% of stakeholders. While main roads like those to Karonga are generally passable, feeder roads from villages often become impassable during rains. A wholesaler noted, “The roads are okay to Karonga, but the feeder roads from villages become impassable during rains. We lose time and money.” Poor infrastructure increases transport costs and delays, affecting both farmers and traders.
Policy inadequacy is another major concern, affecting 42.5% of respondents. Cross-border trade is inconsistent and unpredictable, with rules and requirements changing frequently. As one wholesaler explained, “Tanzanian buyers operate without clear rules. Some days the border is open, other days there are 'new requirements.' We need stable policies.” Stable and transparent regulations are needed to facilitate trade.
Quality inconsistency, reported by 6.3% of traders, is also a constraint. Some farmers deliver sesame mixed with stones and sand, creating extra work or causing loss of buyers. A middleman remarked, “Some farmers deliver sesame with stones and sand. We then spend time cleaning or lose buyers.” This highlights the need for improved quality control to maintain market trust and price premiums.
```
Figure 4 presents trader constraints
 3.6 Strategic Opportunities Analysis
3.6.1 Cross-Border Demand Assessment
A key strategic opportunity lies in the persistent supply-demand gap in Tanzanian markets. Key informants estimated that annual demand from the Karonga border region alone ranges from 3,500 to 4,000 MT, while current supply only reaches 1,800–2,200 MT—a shortfall of 44–48%. As one Tanzanian buyer explained, “Each season, Nyungwe sesame has never exceeded the capacity of traders and wholesalers. Some trucks return empty to Tanzania because we cannot fill them. The market is crying for more.” This unmet demand signals significant potential for production expansion and intensification, presenting an opportunity for farmers and traders to increase sesame supply and capture higher market share.
3.6.2 Market Access Typology
Table 6 presents a typology of market channels available to sesame farmers in Nyungwe EPA, detailing the actors involved, transaction volumes, price ranges, payment mechanisms, and associated advantages and disadvantages. The findings reveal a differentiated market structure in which farmers' channel choices are shaped by trade-offs between price realization and transaction costs.
The farm gate channel, involving sales to middlemen directly at the farm, handles the smallest volumes (10–50 kg) and offers the lowest prices (MK 1,200–1,500/kg). Its primary advantage is convenience, as it requires no transport, but farmers capture minimal value due to limited buyer competition and weak bargaining power.
The village market channel expands volume slightly (20–100 kg) and improves price outcomes (MK 1,400–1,800/kg) by introducing multiple buyers, though farmers must bear transport costs to reach these local markets.

At the Nyungwe Trading Centre, farmers access wholesalers and retailers, achieving volumes of 50–200 kg and prices of MK 1,800–2,200/kg through competitive bidding. However, this channel imposes greater time and distance costs.
The Karonga Boma channel connects farmers to wholesalers and exporters, handling 100–500 kg at prices of MK 2,000–2,500/kg. While offering higher returns, this channel requires payment of market fees and incurs significant transport costs.
The border market channel represents the primary cross-border interface, with volumes reaching 200–1,000 kg and premium prices of MK 2,200–2,800/kg, often paid in Tanzanian shillings or US dollars. Despite superior price outcomes, farmers face currency fluctuation risks and regulatory permit requirements.
Finally, collective marketing through cooperatives handles the largest volumes (500–5,000 kg) and achieves the highest prices (MK 2,400–3,000/kg) through negotiated contracts. However, this channel requires significant organizational capacity, limiting access to well-established farmer groups.
This channel hierarchy demonstrates a clear gradient: as farmers assume greater transaction costs—including transport, market fees, and organizational effort—they gain access to progressively higher prices. The persistence of multiple channels reflects heterogeneous farmer endowments, risk preferences, and access to information, with poorer and more remote farmers systematically constrained to lower-value channels.
Table 6: Market Channel Typology for Nyungwe Sesame Farmers
	Channel
	Actors
	Volume (kg)
	Price (MK/kg)
	Payment
	Advantages
	Disadvantages

	Farm gate
	Middlemen
	10–50
	1,200–1,500
	Immediate cash
	Convenient, no transport
	Lowest price

	Village market
	Middlemen, retailers
	20–100
	1,400–1,800
	Immediate cash
	Multiple buyers
	Transport cost

	Nyungwe Trading Centre
	Wholesalers, retailers
	50–200
	1,800–2,200
	Cash/partial credit
	Competitive pricing
	Distance, time

	Karonga Boma
	Wholesalers, exporters
	100–500
	2,000–2,500
	Cash/credit
	Higher prices
	Transport, market fees

	Border market
	Tanzanian buyers
	200–1,000
	2,200–2,800
	Cash (TZS/USD)
	Premium prices
	Currency risk, permits

	Collective marketing
	Cooperatives
	500–5,000
	2,400–3,000
	Negotiated contract
	Best prices, bulk
	Requires organization


3.6.3 Extension Service Potential
Despite current limitations, extension services represent a significant opportunity to enhance sesame production. Farmers expressed strong demand for crop-specific support, with one group noting, “We have very supportive extension workers; they just need to focus on sesame like they do with rice. If they gave us training on improved varieties and pest control, we could double our yields.” Currently, extension officers dedicate only 5–8% of their time to sesame, compared to 35–40% on rice and maize. This allocation does not reflect sesame’s higher profitability, with gross margins of 68.2% versus 45–50% for rice, highlighting the potential gains from redirecting extension efforts toward sesame.




4.0 DISCUSSION
The findings contribute novel empirical evidence to the growing literature on informal cross-border agricultural trade in sub-Saharan Africa while challenging conventional assumptions about margin distributions and market power in smallholder value chains.
4.1 Value Chain Structure and Governance
4.1.1 Actor Configuration and Product Flow: Informal Institutional Adaptation
The value chain map (Figure 1) reveals a sophisticated actor configuration that has evolved in response to Malawi's weak formal institutional environment. The dual input supply regime—with 66% of farmers accessing seed through informal farmer-to-farmer networks—reflects what value chain theorists describe as institutional substitution, where social mechanisms replace absent formal structures (Dorward et al., 2003). This finding aligns with Meijerink et al.'s (2014) observation that in the absence of certified seed systems, Ethiopian sesame farmers similarly rely on recycled seed, creating binding productivity constraints . However, our study extends this literature by quantifying the productivity penalty: informal seed users achieve only 400-600 kg/ha compared to 800-1,200 kg/ha for formal input users—a 50% yield gap that systematically constrains the volume available for cross-border trade.

The gendered segmentation documented—57.5% female producers versus 88.9% male middlemen and 91.5% male cross-border traders—represents one of the most pronounced gender gradients reported in African agricultural value chains. This finding both confirms and complicates the emerging literature on gender and value chains. Olabisi and Ogundipe (2026), analyzing Nigerian data, found that women dominate retail trade while men dominate farming—the inverse of our finding . This contrast suggests that gender roles in value chains are not universal but shaped by specific crop histories, local gender ideologies, and the positioning of crops as "women's work" versus "men's crops." In the Malawian context, sesame's historical construction as a supplementary women's crop creates entry opportunities at production, but men systematically appropriate control as commercialization intensifies—a pattern consistent with the "intra-household bargaining" literature (Doss, 2013).

The masculinization gradient we observe—increasing male participation at higher-value nodes—resonates with Roberts et al.'s (2025) findings in the Malawi-South Africa soybean value chain, where women's participation remains fragmented and concentrated at lower-value nodes despite the potential of regional trade agreements . Their study similarly identified that women producers rarely operate at more than one level of the value chain, limiting their ability to capture value added through processing and marketing. This suggests a structural pattern across southern African agricultural value chains: gender-based segmentation that systematically excludes women from higher-return activities requiring mobility, capital, and established trading relationships.
The multi-layered aggregation architecture—with village middlemen, trading center wholesalers, and border exporters performing distinct functions—represents an efficient institutional adaptation to the high transaction costs of coordinating dispersed smallholder production. However, as Khurshid (2025) argues in his analysis of allied industries versus farmers, such multi-layered systems often concentrate market power at higher nodes while leaving producers as price-takers . Our findings partially support this critique: while middlemen and wholesalers capture significant absolute returns, the system exhibits surprising competitiveness at the wholesale level, with 14 wholesalers operating in the study area and margins compressed to 10.71%. This suggests that cross-border competition from Tanzanian buyers introduces market discipline absent in purely domestic value chains—a finding with important implications for regional integration policy.
4.1.2 Cross-Border Integration Mechanisms: The Relational-Formal Hybrid
The three-channel integration with Tanzania—direct border purchases (35%), wholesaler contracting (45%), and agent-based procurement (20%)—reveals a governance hybrid that combines spot market price discovery with relational risk mitigation. The 18% annual growth of Channel 2 (wholesaler contracting) suggests a secular trend toward relational governance that Meijerink et al. (2014) also documented in Ethiopia, where traders increasingly rely on established relationships to manage quality and default risks . However, our finding that border market prices from Channel 1 serve as the reference point for all channels demonstrates that spot markets maintain price leadership even as relational contracting expands—a distinctive governance configuration not previously theorized in the value chain literature.
This relational governance architecture—based on reputation-based trust, repeated transactions, social embeddedness, reciprocity obligations, and information networks—represents a sophisticated institutional adaptation to what value chain scholars term "institutional voids" (Mair & Marti, 2009). However, our findings reveal the exclusionary effects of this architecture: new actors, particularly women and youth, face significant barriers to entry, lacking the established trading relationships that function as intangible capital. This reproduces the gender gradient documented throughout the chain and limits the system's developmental inclusivity—a pattern consistent with the "network exclusion" literature (Granovetter, 1985).
The comparison with Ethiopia's experience under the Ethiopian Commodity Exchange (ECX) is instructive. Meijerink et al. (2014) found that as formal institutions replaced informal governance, traders broadened their networks, reduced personalized credit provision, and attached less weight to trust . This suggests a potential developmental pathway for Malawi: formalization could reduce exclusionary barriers while introducing new coordination challenges. Our finding that Channel 2 (relational contracting) is growing faster than other channels suggests that Malawian actors are not simply waiting for formalization but are actively constructing governance mechanisms that balance flexibility with commitment—a finding with implications for intervention design that should complement rather than displace these indigenous institutional innovations.
4.2 The Margin Paradox: Reinterpreting Producer Value Capture
4.2.1 Explaining the Paradox
The central finding of our margin analysis—producers capturing the highest gross margin percentage (68.2%) while occupying the most economically vulnerable position—requires careful theoretical unpacking. We term this the margin paradox: the apparent contradiction between favorable percentage margins and constrained absolute returns, limited bargaining power, and persistent poverty.
This paradox is resolved by distinguishing between cost-based margins and market power-based margins. Producers' high percentage margins reflect their minimal purchased input costs (mean = MK 27,000), with family labor imputed but not expensed—a methodological distinction with profound implications for interpretation. When family labor is valued at opportunity cost (following standard agricultural economics practice), producer margins decline substantially. This finding aligns with Khurshid's (2025) observation that smallholder farmers' returns often appear favorable in percentage terms but translate to poverty-level absolute incomes due to volume constraints .
The margin paradox also reflects what we term temporal margin compression: 89% of producers sell at harvest (March-April) when prices are lowest (MK 1,200-1,500/kg), compared to lean season prices reaching MK 2,200-2,800/kg. This timing constraint—driven by immediate cash needs for school fees and household expenses—effectively transfers value from producers to actors with storage capacity. This finding resonates with the "distress selling" literature (Stephens & Barrett, 2011) but extends it by quantifying the magnitude: farmers capturing harvest-time prices forego potential gains of 60-87%, representing a substantial implicit transfer to actors with working capital.
The third dimension of the paradox involves hidden transaction costs from non-standardized measurement practices. Our quantification of 8.3% average measurement losses—equivalent to 27.7% of producers' gross margin—represents a novel contribution to the value chain literature. While transaction cost economics (Williamson, 1985) theorizes that measurement costs shape governance choices, few studies have empirically quantified these losses in informal markets. Our finding that 19.1% of farmers identified measurement cheating as a primary constraint, validated through systematic measurement experiments, provides rare empirical evidence of how informal measurement systems transfer value from producers to intermediaries.
4.2.2 Comparative and Theoretical Implications
Placing these findings in regional context, Malawi's producer margin of 68.2% exceeds those reported in comparable studies: Ethiopia (52-58%, Gebretsadik, 2020), Tanzania (45-50%, Mhagama & Mmasa, 2022), and Uganda (48-55%, Munyua et al., 2013). However, this apparent advantage disappears when absolute returns are compared—Malawian producers earn approximately MK 57,900 (USD 31.30) per season, substantially below Ethiopian producers' average of ETB 8,500 (USD 158) and Tanzanian producers' TZS 380,000 (USD 165). The difference reflects Malawi's lower production volumes (56.6 kg vs 120-180 kg in comparator countries) rather than superior terms of trade. 
The margin paradox contributes to emerging theoretical debates in value chain analysis. Conventional value chain theory (Kaplinsky & Morris, 2001; Gereffi et al., 2005) predicts that margin compression occurs at nodes with high fixed costs and intense competition—consistent with our finding that wholesalers operate on 10.71% margins. However, the theory does not adequately explain how high percentage margins at production nodes can coexist with poverty-level absolute returns and constrained bargaining power. We propose extending value chain theory by distinguishing between percentage margins (indicating cost structure) and absolute value capture (indicating welfare outcomes), and by incorporating temporal margin compression and hidden transaction costs as mechanisms that transfer value from vulnerable nodes.
4.3 Institutional Voids and Systemic Constraints
4.3.1 Producer Constraints: 
The Extension Gap and Market Access Failure
The ranking of limited extension services (23.01% access) as producers' most pressing constraint reveals a systemic failure in public agricultural support. This finding is particularly striking given sesame's gross margin of 68.2% versus rice's 45-50%, yet extension officers dedicate only 5-8% of their time to sesame compared to 35-40% on rice and maize. This allocation reflects what agricultural policy scholars term "path-dependent prioritization" (Birner & Resnick, 2010), where crops historically designated as "major" receive disproportionate support regardless of current profitability.
Our finding that farmers with marketing-focused extension contacts achieved average prices 18.7% higher than those without such exposure (MK 2,140 vs. MK 1,803) provides empirical justification for reorienting extension content. This aligns with the wheat value chain study by an author (2021), which found that smallholder farmers' limited bargaining power and market access were primary constraints to value capture, and recommended interventions to improve horizontal and vertical integration . Both studies suggest that production-focused extension alone is insufficient; market-oriented extension that builds farmers' negotiation capacity and market intelligence is essential for improving value capture.
The gender disparity in extension access—only 18.2% of women farmers receiving services versus 31.5% of men—compounds the gender gradient documented earlier. This finding aligns with Roberts et al.'s (2025) observation that women's participation in regional value chains remains constrained by limited access to information, finance, and support services . Their study recommended a "package of measures" including targeted support for women producers—a recommendation equally relevant to the Malawian sesame context.

The lack of formal markets (cited by 22.9% of farmers) and measurement losses (19.1%) are closely related constraints: informal markets enable non-standardized measurement practices that systematically disadvantage farmers. This finding resonates with transaction cost economics (Williamson, 1985), which predicts that asset specificity and measurement costs shape governance choices. In the absence of formal grades and standards, relational governance emerges but enables opportunistic behavior by actors with superior information.
4.3.2 Trader Constraints: Infrastructure and Policy Uncertainty
Traders' identification of infrastructure deficits (51.3%) as their primary constraint reveals how public goods underinvestment ripples through the value chain. While main roads to Karonga are generally passable, feeder roads from villages often become impassable during rains, increasing transport costs and delays. This finding aligns with Khurshid's (2025) argument that rural infrastructure deficits prevent farmers from preserving value and accessing better markets . Our contribution is quantifying how these infrastructure constraints affect not just farmers but the entire actor configuration, with wholesalers absorbing significant transport costs (MK 13,000 per transaction, 3.6% of total costs).
Policy inadequacy (42.5%) reflects the unpredictability of cross-border trade regulations, with traders reporting frequent changes in requirements. This finding resonates with Steinbach and Zurita's (2025) analysis of the WTO Trade Facilitation Agreement, which found that implementation costs and institutional capacity, rather than the existence of agreements, determine effectiveness . Their observation that only 3 of 12 TFA articles showed positive trade effects—those with relatively low implementation costs—suggests that Malawi's unpredictable cross-border environment reflects deeper institutional capacity constraints that cannot be resolved through simple policy declarations.
The relatively low reporting of quality inconsistency (6.3%) as a trader constraint is notable given the emphasis on quality in value chain literature. This may reflect effective sorting mechanisms at wholesale nodes, where quality screening is embedded in relational contracting. However, it may also indicate that Tanzanian buyers have adapted to quality variability through price differentiation rather than rejecting inconsistent supplies—a hypothesis supported by the 5-12% price premiums for assured quality in Channel 2.
4.4 Strategic Opportunities and Upgrading Pathways
 4.4.1 Cross-Border Demand: The Unmet Opportunity
The persistent supply-demand gap of 44-48% in Tanzanian markets represents a strategic opportunity rarely documented with such precision in value chain research. Tanzanian annual demand of 3,500-4,000 MT at the Karonga border, against current supply of 1,800-2,200 MT, signals significant potential for production expansion. This finding aligns with Warislohner's (2025) observation that African sesame increasingly enters regional and international markets, with Tanzania producing 120,000-150,000 tons annually and serving as a key node in continental trade networks .
However, realizing this opportunity requires addressing the structural constraints that limit supply: low productivity (600 kg/ha actual vs 1,500 kg/ha potential), limited input use (66% informal seed), and the volume constraints that keep producer incomes below poverty levels. The Ethiopian experience documented by the Wageningen team (2019) offers relevant lessons: access to finance innovations like warehouse receipt systems, simple mechanization tools, and affordable IT for extension delivery have enabled productivity gains . Their observation that "the problems farmers face are often comparable, but the solutions differ from country to country" underscores the need for context-specific adaptation rather than wholesale transplantation.
4.4.2 Market Channel Hierarchy and Upgrading Pathways
The market channel typology (Table 6) reveals a clear gradient: as farmers assume greater transaction costs—transport, market fees, organizational effort—they gain access to progressively higher prices. The farm gate channel (MK 1,200-1,500/kg) requires no transaction costs but delivers the lowest returns; the border market channel (MK 2,200-2,800/kg) delivers premium prices but requires farmers to bear transport costs, currency risk, and regulatory navigation; collective marketing (MK 2,400-3,000/kg) delivers the highest prices but requires organizational capacity that most farmers lack.

This hierarchy provides a framework for understanding upgrading pathways. Horizontal coordination (cooperative formation) enables farmers to achieve the volumes and organizational capacity required for collective marketing. Vertical coordination (contractual relationships with wholesalers) provides access to border market prices without requiring individual farmers to navigate cross-border complexity. Functional upgrading (on-farm storage) enables temporal arbitrage, allowing farmers to capture lean season premiums.
These pathways align with the intervention typology proposed in our introduction: institutional upgrading (cooperative formation, standardized measurements), technical upgrading (improved varieties, post-harvest handling), and infrastructural upgrading (storage, market facilities). The Ethiopian experience with warehouse receipt systems  demonstrates how combining these interventions—institutional innovation (collective storage), technical support (quality management), and infrastructure investment (warehouses)—can enable farmers to capture temporal premiums while accessing credit against stored produce.
4.5 Synthesis: Theoretical Contributions and Policy Implications
This study makes four interconnected theoretical contributions to the value chain literature:
First, we provide the first empirical documentation of Malawi-Tanzania cross-border sesame value chain dynamics, revealing a sophisticated institutional architecture that enables exchange despite weak formal institutions while reproducing exclusionary patterns. This contributes to the growing literature on informal cross-border trade in Africa (Meijerink et al., 2014; Roberts et al., 2025) by demonstrating how relational governance simultaneously enables coordination and creates barriers to entry.

Second, we quantify hidden transaction costs from informal measurement systems (8.3% average loss, equivalent to 27.7% of producer margin), providing rare empirical evidence of how measurement practices transfer value from producers to intermediaries. This extends transaction cost economics (Williamson, 1985) by quantifying the magnitude of measurement-driven value transfers in informal markets.

Third, we identify and theorize the "margin paradox"—the coexistence of high producer percentage margins with poverty-level absolute returns and constrained bargaining power—distinguishing between cost-based margins and market power-based margins. This contributes to value chain theory (Kaplinsky & Morris, 2001; Gereffi et al., 2005) by introducing temporal margin compression and hidden transaction costs as mechanisms that transfer value from vulnerable nodes.

Fourth, we demonstrate how institutional voids shape coordination failures while enabling adaptive institutional innovation. The relational governance architecture we document—reputation-based trust, repeated transactions, social embeddedness, reciprocity obligations, information networks—represents a sophisticated response to absent formal institutions, but its exclusionary effects limit the system's developmental inclusivity.

These theoretical contributions have practical implications for intervention design. The persistent supply-demand gap (44-48%) suggests that production-focused interventions—improved seed, extension services, input access—could generate significant returns by enabling farmers to capture existing demand. However, such interventions must be complemented by institutional innovations that address the margin paradox: collective marketing arrangements that enable farmers to achieve scale, storage technologies that enable temporal arbitrage, and standardized measurement systems that reduce hidden transaction costs. The gender gradient documented throughout the chain requires targeted interventions—female extension agents, women-focused producer groups, and financial products designed for women's constrained mobility and capital access—to ensure that upgrading benefits are inclusively distributed.

The Ethiopian experience with the Commodity Exchange  offers both cautionary and aspirational lessons: formalization can reduce exclusionary barriers while introducing new coordination challenges. Malawi's policymakers face the challenge of designing interventions that complement rather than displace indigenous institutional innovations, building on the relational governance mechanisms that currently enable exchange while addressing their exclusionary effects. The warehouse receipt system adapted from Tanzania  represents one such hybrid innovation: combining collective action (institutional upgrading), quality management (technical upgrading), and storage infrastructure (infrastructural upgrading) to enable farmers to capture temporal premiums while maintaining flexibility.

5.0 CONCLUSION AND RECOMMENDATIONS:
This study provides the first comprehensive analysis of Malawi's cross-border sesame value chain, making four original contributions to knowledge. First, it empirically documents the Malawi-Tanzania sesame trade, revealing a value chain characterized by female-dominated production, male-dominated trading, and persistent supply-demand gaps in Tanzanian markets. Second, it quantifies hidden transaction costs arising from non-standardized measurement systems, demonstrating an 8.3% value leakage—a previously undocumented constraint affecting 19.1% of farmers. Third, the study identifies the margin paradox, where producers achieve the highest margin percentage (68.2%) yet remain vulnerable due to volume constraints, timing disadvantages, and hidden costs. Finally, it develops a multi-dimensional upgrading typology encompassing institutional, technical, and infrastructural dimensions, providing a framework for designing targeted interventions.
The sesame marketing system in northern Malawi comprises five core actor categories: input suppliers, producers, middlemen, wholesalers, and retailers. These actors operate within a weak institutional environment characterized by absent quality standards, non-standardized measurements, and informal contract enforcement. Although producers capture 68.2% of the gross margin, they sell only an average of 56.6 kg, yielding MK 57,900—insufficient to meet household needs. This margin paradox illustrates how high percentage margins can mask underlying vulnerability. Hidden transaction costs from measurement losses average 8.3%, costing farmers MK 51,300 annually, equivalent to 27.7% of gross margin. Systemic constraints include inadequate extension services (23.01%), lack of formal markets (22.9%), measurement problems (19.1%), low bargaining power (19.1%), capital limitations (11.4%), and infrastructure and policy gaps identified by traders (51.3% and 42.5%, respectively). Strategic opportunities exist in the persistent Tanzanian demand gap (44–48%), multiple market channels offering differentiated prices, the potential of extension services, and infrastructure improvements.
Recommendations
For Farmers: Farmers should form or join cooperatives to enhance bargaining power, access collective marketing channels, and share knowledge. Initial cooperative membership of 15–20 farmers focusing on bulking produce for joint marketing is recommended. Adoption of improved varieties through demonstration plots and farmer-to-farmer exchange should be encouraged, alongside requests for variety testing from extension services. Investment in post-harvest handling—proper drying, cleaning, and storage—can improve access to premium markets, with simple improvements such as tarpaulins and storage containers yielding significant returns. Farmers are also advised to utilize multiple market channels rather than accepting first offers and to demand standardized measurements, refusing transactions using modified pails and requesting weighing with scales.
For Extension Services: Extension programs should prioritize sesame by allocating at least 20% of crop extension time to this high-potential crop. Demonstration plots comparing improved varieties and practices should be established in accessible village locations. Training lead farmers as sesame champions can promote farmer-to-farmer knowledge dissemination. Extension services should facilitate market linkages by connecting farmers with buyers, providing price information, and organizing market visits, while promoting post-harvest technologies such as moisture meters, improved storage, and cleaning equipment.
For Policymakers: A sesame-specific policy framework is needed, including quality standards, export regulations, and measurement standardization, drawing lessons from Ethiopia’s successful sesame export strategy. Investment in rural infrastructure, particularly feeder roads linking production areas to the M1 corridor and community storage facilities, is critical. Policymakers should strengthen cross-border trade facilitation, reduce informal barriers, and promote formal trade channels. Support for seed system development and financial inclusion—through collaboration with microfinance institutions to develop agricultural lending products—will further enable smallholder participation in the value chain.
For Development Partners: Development partners should support cooperative development through capacity building, governance training, and initial operating support. Investments in market infrastructure—community storage, market shelters, and processing equipment—will facilitate commercialization. Funding adaptive research on improved varieties, climate resilience, and value addition technologies is essential, alongside facilitating public-private partnerships linking farmers to processors and exporters. Continuous monitoring and evaluation of interventions will help generate evidence on what works in smallholder sesame development.
Limitations and Future Research
This study has several limitations that point to future research directions. The cross-sectional design captures only a single season, suggesting longitudinal research could track price dynamics, yield variations, and intervention impacts over multiple seasons. Focusing on Nyungwe EPA limits generalizability, highlighting the need for comparative studies across Malawi’s sesame-producing regions such as Phalombe and the Shire Valley. Reliance on self-reported data may introduce recall bias, which future research could mitigate using transaction diaries or mobile-based real-time reporting. Unobserved factors such as social networks, risk preferences, and entrepreneurial orientation may influence outcomes, suggesting behavioral measures could enrich analysis. Finally, while the study identifies strategic opportunities, it does not test interventions; action research or randomized controlled trials could provide causal evidence for upgrading strategies. Priority areas for future research include value chain analysis of sesame processing potential, gender analysis of intra-household decision-making on sesame income, institutional analysis of cross-border trade regimes, climate vulnerability assessment and adaptation strategies, and impact evaluation of cooperative development programs.
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Constraint Categories
Percentage (%)	Extension services inadequate	Lack of formal markets	Non-standardized measurements	Low bargaining power	Limited capital access	Climate risks (drought/flood)	23.01	22.9	19.100000000000001	19.100000000000001	11.4	2.2999999999999998	95% CI Lower (%)	Extension services inadequate	Lack of formal markets	Non-standardized measurements	Low bargaining power	Limited capital access	Climate risks (drought/flood)	18.2	18.100000000000001	14.8	14.8	8	0.9	



Trader constraints
Percentage (%)	Infrastructure deficits	Supporting policies inadequate	Quality inconsistency	51.3	42.5	6.3	95% CI Lower (%)	Infrastructure deficits	Supporting policies inadequate	Quality inconsistency	38.700000000000003	30.7	2.1	95% CI Upper (%)	Infrastructure deficits	Supporting policies inadequate	Quality inconsistency	63.7	55.2	16.8	Constraint Category
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