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Abstract
This study examines the demographic characteristics, production patterns, post-harvest practices, market participation, income outcomes, challenges, and opportunities within agricultural market systems for livelihood diversification among smallholder farmers in Rangpur district, Bangladesh. The study employed a mixed-methods approach, combining household surveys (n= 120), focus group discussions (n=6), and key informant interviews (n=9) with stakeholders and market actors. Findings were triangulated with secondary sources to ensure reliability. The results show notable variation in landholding size, with medium and large landholders comprising the majority, while agriculture remains the dominant source of household income. Rice is the principal crop, cultivated by 89.17% of farmers, alongside diversified vegetable production. Post-harvest practices are partially adopted, with many farmers conducting basic activities such as cleaning and sorting, but improved practices like packaging and pre-cooling remain limited. Most farmers depend primarily on local markets (69.17%), with limited access to wider regional or national markets. In addition, 62.50% of farmers rely on intermediaries (Paikers) to sell their produce, which often reduces their bargaining power and farm-gate prices. Farmers also face several market-related challenges, including weak collective marketing, price volatility, and limited storage and market information. Despite these constraints, the agricultural sector shows strong potential for growth. Despite these challenges, 84.17% report high demand for high-value crops, 80.00% have access to quality inputs, and 82.50% of youth and women participate. The findings emphasize that integrated market system approaches, improved post-harvest management, and promotion of collective marketing can enhance farmer income, strengthen livelihoods, and support sustainable agricultural development. 
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INTRODUCTION
Agriculture remains the backbone of rural livelihoods in Bangladesh, particularly among smallholder farmers in Rangpur District, where it significantly contributes to household income, employment, and overall well-being. The sector plays a fundamental role in economic growth, encompassing both agricultural production and marketing. In the broader northern region, agriculture is the primary contributor to household income, highlighting its central role in sustaining livelihoods, food security, and income, with smallholder farmers as key contributors to enhancements in farm management, leading to 8% and 9% increases in their productivity and marketing (Paz et al., 2024; Emran et al., 2021; Bairagi and Mottaleb, 2021). Despite their importance, smallholder farmers face substantial challenges in accessing markets, adopting innovations, and sourcing finance for production and enterprise development. Research indicates that factors such as education, farm size, market structure, and institutional support, particularly credit, farmer cooperatives, and access to information, significantly influence farmers’ participation in market systems (Alam et al., 2025; Nowfal et al., 2025; Uddin et al., 2025). Constraints, including limited market access, weak bargaining power, and land fragmentation, continue to restrict smallholders’ market engagement (Rashid et al., 2024). Climate-vulnerable and economically disadvantaged smallholder farmers face additional difficulties in cultivating high-value crops and adopting practices such as collective marketing, mechanization, and digital technologies (Islam et al., 2025; Rayhan et al., 2024; Sarker et al., 2025). Structural challenges, including small landholdings, weak market linkages, and inadequate infrastructure such as roads, storage facilities, and cold chains, further intensify these issues (Rana et al., 2025; Shanta et al., 2025). 

In Bangladesh, the agricultural sector is dominated by smallholder farms, with the vast majority of farm holdings being farms of less than two hectares and often cultivating multiple crops; smallholder farms accounted for approximately 92% of all farm households and operated about 69% of the cultivated land in recent years, while medium and large farms represented only a small minority of holdings and land area (Reddy et al., 2025). A shift from subsistence to market-oriented farming has been observed, with an average commercialization index of 57%, which is positively associated with higher production and increased household income (Rahman & Saha, 2023). Food security and rural livelihoods in Rangpur are further challenged by high input costs, limited access to credit, poor market access, and price volatility, all of which undermine productivity, income, and livelihood security (Rahman and Ferdousee, 2023). Studies highlight trader dependency, inadequate transportation, limited market access, and insufficient storage facilities as key constraints hindering smallholders’ profitability and market participation (Shuvo, 2024; Aggarwal et al., 2022). Over 85% of smallholders depend on intermediaries, while transportation and post-harvest losses reduce incomes by 15–20%, illustrating the critical need to address inefficiencies within agricultural market systems (Sharma et al., 2023). 

The agricultural market system in Bangladesh involves multiple actors, including input suppliers, producers, local traders, and retailers. Value addition occurs at various stages, from production to final consumption, enhancing the profitability of agricultural products (Rahman et al., 2022). However, smallholder farmers rely heavily on middlemen, limiting their share of value along the supply chain. A recent study in Rangpur identified intermediaries such as farias, beparis, and wholesalers as dominant actors, constraining farmers’ access to fair pricing (Ahamed et al., 2025). This fragmentation increases marketing costs, reduces income, and leads to losses, particularly when grading, sorting, and packaging are inadequate (Begum et al., 2025). Farmers also face weak infrastructure, limited price control, restricted access to distant markets, high market margins, and gaps in demand and price information (Rahman & Akter, 2022). Agricultural market systems remain disorganized and inefficient, highlighting the need for improvements in infrastructure, value chains, market access, and reduced reliance on intermediaries (Rahaman and Amin, 2026; Rahman et al., 2021).

The study examines marketing networks, intermediaries, production levels, and consumption patterns, highlighting key constraints that hinder agricultural production (Khatun et al., 2022; Sarma et al., 2024). These challenges, including limited market access, inefficient value chains, and resource scarcity, directly impact smallholder farmers’ income and food security, thereby constraining opportunities for sustainable livelihood improvement and economic resilience (Hoque et al., 2025; Ravisankar et al., 2022). Smallholder farmers in the region encounter significant barriers in accessing financial services, credit, and extension support, which are crucial for enhancing agricultural productivity. Evidence indicates that private companies supplying inputs continue to rely heavily on middlemen, limiting farmers’ direct access to quality inputs. Simultaneously, formal financial institutions remain largely inaccessible, restricting opportunities for investment, the adoption of improved technologies, and overall improvements of livelihood (Jamal et al., 2022; Rahman et al., 2022). Enhancing smallholder livelihoods in Rangpur district requires leveraging opportunities within agricultural market systems to improve market access, strengthen value chains, and expand credit availability (Ahamed et al., 2024). These measures increase income stability, reduce reliance, and empower farmers to adopt improved practices, ultimately promoting sustainable rural development (Jamal et al., 2023; Goffar et al., 2025). Establishing aggregation centers and improving market linkages can increase access to higher-value markets, reduce dependence on intermediaries, and enhance profitability (Ali et al., 2025; Bipu et al., 2026). Inclusive market systems that actively engage women and youth foster equitable participation, empowerment, and resilience among rural communities (Tumusiime et al., 2022; Biswas et al., 2022). Additionally, adopting digital technologies for traceability and promoting crop diversification toward high-value vegetables, fruits, and horticultural crops can boost income, reduce risk, and improve overall livelihood outcomes (Nandi et al., 2024; Kabir et al., 2022). Together, these interventions create a more efficient, transparent, and sustainable agricultural market system that benefits smallholder farmers and local economies.

Although several studies highlight challenges in smallholder agriculture in Rangpur, research remains limited on systematically leveraging agricultural market systems to enhance livelihoods (Alam et al, 2022). Most studies address production, climate resilience, or value chain analysis separately, with little integration of market, financial, and social dimensions. Evidence-based strategies are needed to connect smallholders to high-value markets, promote inclusive participation, and integrate crop diversification systems within resilient market frameworks (Rahman et al, 2022; Rahman and Khatun, 2020). Critical gaps remain in understanding how market systems operate across formal and informal channels, the roles of market actors, and the availability of supporting services (Mankhin et al., 2024). This study aims to examine how agricultural market systems influence smallholder livelihoods, with a particular focus on identifying key challenges and opportunities for improving market participation. By exploring the interactions among market actors and farmers’ decision-making, the study seeks to develop a comprehensive understanding of agricultural market dynamics. Although previous studies have addressed individual factors such as technology adoption, credit access, and production challenges, limited research has examined the combined effects of market system opportunities and challenges on smallholder livelihood outcomes within the local context. However, limited studies have examined the integrated role of agricultural market systems in shaping smallholder livelihoods in Rangpur district. This study addresses this gap by analyzing smallholder engagement in agricultural market systems and assessing how market participation affects income generation, value addition, and overall livelihood improvement. The findings are expected to contribute to strengthening agricultural market systems and enhancing smallholder livelihoods in Rangpur District.

Study Objectives
General Objective: To examine the participation of smallholder farmers in agricultural market systems, focusing on key challenges and opportunities for improved market integration.

Specific Objectives
1. To analyze socio-economic factors influencing market engagement. 
2. To assess the level of smallholder farmers’ participation in agricultural markets. 
3. To identify key challenges affecting farmers’ market participation. 
4. To explore opportunities for improving market integration. 

Research questions
· What socio-economic factors influence smallholder farmers’ market engagement in the study area? 
· What is the level of smallholder farmers’ participation in agricultural markets? 
· What are the key challenges affecting farmers’ participation in agricultural markets? 
· What opportunities exist for improving smallholder farmers’ market integration?

Hypothesis of the study
· Socio-economic factors influence smallholder farmers’ participation in agricultural market systems. 
· Higher income and production levels of smallholder farmers are positively associated with greater market participation. 
· Market linkages and the availability of market actors positively influence farmers’ engagement in agricultural markets.

2. METHODS AND MATERIALS
2.1 Study methodology
The study employed a mixed-methods approach to examine smallholder livelihoods and agricultural market systems. Quantitative data were collected using a structured questionnaire from farmers across the study areas, while qualitative insights were obtained through focus group discussions with lead farmers and key informant interviews with government officials and market actors. The data were analyzed to identify key challenges, opportunities, and strategies for promoting market-driven livelihood improvement.

2.2 Sampling and sampling design
A multistage sampling approach was adopted to ensure reliability and representativeness in the quantitative survey. The required sample size was determined to be 120 farmers, proportionately distributed across Rangpur Sadar (40), Mithapukur (40), and Pirganj (40) in the Rangpur district. Respondents were randomly selected within each Upazila to minimize bias. Sample villages were carefully identified to capture diverse farming contexts, ensuring fairness, objectivity, and adequate representation of local agricultural practices across the three sub-districts. In addition, 6 Focus Group Discussions (FGDs) with lead farmers and 9 Key Informant Interviews (KIIs) with government officials from the Department of Agricultural Extension (DAE) and market actors. 

2.3 Study tools development
Study tools were developed to systematically collect reliable and relevant data in alignment with the research objectives. The process began with a review of secondary documents, followed by the drafting of a survey questionnaire, which was subsequently refined based on feedback from local experts. Qualitative tools, including Focus Group Discussion (FGD) and Key Informant Interview (KII) guides, were carefully designed to reflect the local context and cultural suitability. All tools were pre-tested to ensure clarity, reliability, and contextual relevance, thereby supporting comprehensive and accurate data collection.

2.4 Geographical location of the study area. 
[image: ]The study was conducted in Rangpur district, focusing on Rangpur Sadar, Mithapukur, and Pirganj Upazila. These areas represent diverse agro-ecological zones, supporting a variety of agricultural activities. The selected locations provide a representative sample of farming practices, socio-economic conditions, and market access within northern Bangladesh.Figure 1: Geographical location of the study area.

2.5 Data Collection and Analysis
Data were collected from 120 farmers across sub-districts using a semi-structured questionnaire to ensure equal representation. Qualitative methods included six FGDs with farmers and six KIIs with Upazila Agriculture Officers and market actors (input suppliers, traders, and aratdar), guided by a guide questionnaire. Quantitative data were cleaned, checked for consistency, and analyzed using SPSS 26 and Excel. Thematic analysis of qualitative data complemented quantitative findings, allowing triangulation, validation, and a comprehensive understanding of smallholder agricultural practices, market participation, and livelihood outcomes in the study area.

2.6 Ethical consideration
The study adhered to ethical standards by obtaining informed consent from all participants and ensuring their privacy and confidentiality. Participation was voluntary, and respondents could withdraw at any stage. Data collection was conducted respectfully, with attention to local cultural norms.
3. RESULT AND DISCUSSION
3.1 Demographic characteristics of sample households 
 The study revealed the distribution of households by landholding size and their engagement in agricultural activities, notable variations in land ownership and participation in agricultural production across different household groups. Smaller landholders, owning less than 0-0.5 hectares of land, account for only 5.83% of total households. Medium landholders (0.5–1.0 ha) constitute the largest share overall, 48.33%, with particularly high representation in Mithapukur at 52.50% and Pirganj 50.00%. Larger landholders (>1.0 ha) also account for 45.83%, indicating relatively better land access among surveyed households. 

Table 1: Demographic characteristics of sample households
	 Household group
	Rangpur Sadar (n=40)
	Mithapukur (n=40)
	Pirganj (n=40)
	All Upazilas (n= 120)

	Smallhonding (0-0.5 ha)
	10.00%
	05.00%
	02.50%
	05.83%

	Medium Landholders (0.5-1.0 ha)
	42.50%
	52.50%
	50.00%
	48.33%

	Larger Landholders (> 1.0 ha)
	47.50%
	42.50%
	47.50%
	45.83%

	Total
	100.00%
	100.00%
	100.00%
	100.00%



Overall, the data reveal a negative relationship between landholding size and agricultural engagement. Smallholder farmers remain most dependent on agriculture, whereas larger landholders are more likely to diversify their livelihoods beyond primary farming.

3.2 Household income sources
The study highlighted that agriculture remains the leading source of livelihood, accounting for 74.17% of household incomes. This indicates the continued dependence of smallholder farmers on agriculture as their primary economic activity. Livestock production accounts for 10.00% of household income, and employment contributes 10.83%. Small businesses, such as trading and local enterprises, account for 5.00%, reflecting limited entrepreneurship within the study area. Overall, the findings emphasize the prevalence of agriculture in sustaining rural livelihoods, while diversification into livestock and employment sectors supports household resilience and income stability.

Table 2: Household income sources
	Household main income sources
	Rangpur Sadar (n=40)
	Mithapukur (n=40)
	Pirganj (n=40)
	All Upazilas (n= 120)

	Agriculture crop sells
	70.00%
	75.00%
	77.50%
	74.17%

	Livestock sell
	12.50%
	10.00%
	07.50%
	10.00%

	Small business
	02.50%
	07.50%
	05.00%
	05.00%

	Employment
	15.00%
	07.50%
	10.00%
	10.83%

	Total
	100.00%
	100.00%
	100.00%
	100.00%



The study highlights agriculture’s significant role in rural livelihoods, contributing the majority of household income. While livestock and employment provide supplementary incomes, limited engagement in small businesses indicates the need for greater livelihood diversification (Rashid et al., 2024) to strengthen economic resilience and reduce dependency on primary agricultural activities.

3.3 Agriculture production patterns
The study revealed the distribution of major crops cultivated by farmers in the area and the proportion of households engaged in their production. Rice remains the dominant crop, grown by 89.17% of farmers, emphasizing its role as the staple food and foundation of local agriculture. Among vegetables, bottle gourd and pointed gourd produced 44.17%, followed by potato and pumpkin at 55.00% each, tomato at 41.67%, and bitter gourd at 30.83%. Vegetables include brinjal at 37.50%, radish at 23.33%, and country bean at 24.17%. Less frequently cultivated crops comprise cauliflower at 15.00%, cabbage at 27.50%, and sweet gourd at 32.50%. Among farmers in the study areas, 32.50% grow sweet gourds. 

Table 3: Agriculture production patterns in Rangpur
	Crop Name
	Scientific Name
	% of Farmers Producing

	
	
	Rangpur Sadar (n=40)
	Mithapukur (n=40)
	Pirganj (n=40)
	All Upazilas (n= 120)

	Rice
	Oryza sativa
	82.50%
	92.50%
	92.50%
	89.17%

	Maize
	Zea mays
	25.00%
	20.00%
	22.50%
	22.50%

	Brinjal
	Solanum melongena
	47.50%
	40.00%
	25.00%
	37.50%

	Country bean
	Lablab purpureus
	27.50%
	20.00%
	25.00%
	24.17%

	Sweet gourd
	Cucurbita moschata
	35.00%
	35.00%
	27.50%
	32.50%

	Chili
	Capsicum annuum
	45.00%
	35.00%
	20.00%
	33.33%

	Bitter gourd
	Momordica charantia
	35.00%
	32.50%
	25.00%
	30.83%

	Pointed gourd
	Trichosanthes dioica
	52.50%
	40.00%
	40.00%
	44.17%

	Ash gourd
	Benincasa hispida
	17.50%
	15.00%
	22.50%
	18.33%

	Potato
	Solanum tuberosum
	47.50%
	55.00%
	62.50%
	55.00%

	Cauliflower
	Brassica oleracea
	12.50%
	15.00%
	17.50%
	15.00%

	Cabbage
	Brassica oleracea 
	25.00%
	22.50%
	35.00%
	27.50%

	Tomato
	Solanum lycopersicum
	45.00%
	45.00%
	35.00%
	41.67%

	Radish
	Raphanus sativus
	22.50%
	25.00%
	22.50%
	23.33%

	Bottle gourd
	Lagenaria siceraria
	47.50%
	47.50%
	37.50%
	44.17%

	Pumpkin
	Cucurbita maxima
	27.50%
	27.50%
	27.50%
	27.50%



Sarker et al. (2025) reported that rice-dominated cropping patterns occupy approximately 51% of arable land, with rice alone accounting for about 75% of the total cropped area. Rashid et al. (2024) noted that rice remains the principal crop, covering around 75% of the total cropped area and contributing approximately 70% of the overall crop output value. Overall, the findings highlight a heavy dependence on rice, complemented by a diverse range of vegetables that contribute to household nutrition, income diversification, and resilience within the agricultural sector.

3.4 Actors and their role in the agricultural market systems
The agricultural market systems involve multiple actors who collectively facilitate the drive of agricultural produce from farms to consumers. These actors can be largely categorized into primary actors, directly engaged in production and marketing, and supporting actors, who provide financial, technical, or institutional assistance, ensuring the smooth functioning of the system.

3.4.1 Primary Actors
3.4.1.1 Input Suppliers: Agricultural input suppliers play a vital role in agriculture market systems by improving farmers’ access to quality seeds, fertilizers, pesticides, herbicides, improved technologies, and farm equipment while promoting productivity and inclusion. Beyond product delivery, they provide technical advice, demonstrations, and linkages to markets and finance. By fostering private sector investment and knowledge transfer, input suppliers create efficient, resilient, and inclusive agricultural markets. Input suppliers' engagement enhances competitiveness, sustainability, and income opportunities for smallholder farmers in developing economies. Key Informant Interviews (KIIs) with agro-input suppliers in Rangpur revealed that small farmers rely heavily on local dealers for seeds and fertilizers, though supply consistency is affected by high transport costs and seasonal demand. Farmers often request inputs on credit, but suppliers face financial limitations.

3.4.1.2 Farmers or Producers: Farmers are the core actors in the agricultural market system, managing all activities from land preparation to post-harvest handling and marketing. They managed planting, irrigation, fertilization, pest and disease management, harvesting, and storage. Despite favorable agro-climatic conditions, farmers face challenges such as low market prices, high production costs, and post-harvest losses, which limit profitability and hinder investment in production. Focus group discussion with farmers highlighted mostly rely on local dealers for seeds and fertilizers, often facing limited availability and high costs. Access to credit before harvest is a major constraint, while middlemen reduce their profit margins. Farmer participation in production and marketing is increasing, enhancing household income and empowerment. Farmers also emphasized the potential of digital solutions for market information and weather forecasting, which could improve efficiency, reduce losses, and strengthen market linkages within the local agricultural market system. 
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Figure 2: Agriculture Market Systems Map in Rangpur District, Bangladesh

3.4.1.3 Paiker/Bepari (Assembly market traders): These traders collect produce directly from farmers at village markets or farm gates and supply it to wholesale or retail markets. They performed activities that included sorting, repacking, aggregating, and transporting produce. They leverage local knowledge of surplus areas to ensure efficient distribution. KII with Paiker/Bepari revealed that buying produce directly from farmers often provides immediate payment when farmers need cash. They sort, pack, and transport crops efficiently, using local knowledge of surplus areas to reduce losses. 

3.4.1.4 Aratdar (Wholesale market operators): Aratdar purchases bulk quantities from Paiker/Bepari in wholesale markets and facilitates distribution to retailers and other buyers. They play an important role in determining market prices and ensuring product availability. Traders aggregate crops from farmers or Paiker to efficiently supply wholesale and urban markets. They monitor prices, ensure quality, and maintain strong supplier relationships. Facing challenges like price fluctuations, transport delays, and perishability, opportunities exist in cold storage, logistics, and market information.

3.4.1.5 Retailers and Consumers: Retailers sell produce in local markets, completing the supply chain by supplying agricultural products to end consumers for household or commercial use. In agricultural market systems, retailers serve as the essential bridge between producers and consumers.  KII with retailers found that they source produce from wholesalers or farmers, emphasizing timely purchase to prevent spoilage. They prioritize quality and variety to meet customer demand, navigate challenges from price fluctuations, and rely on consumer feedback to adjust stock, ensuring popular crops are available while minimizing losses and maintaining competitive margins.

3.4.2 Supporting Actors: Supporting actors play an essential role in enhancing the efficiency, sustainability, and resilience of the agricultural market systems. These include private sector suppliers, government institutions such as the Department of Agricultural Extension (DAE), research institutes, NGOs, and financial organizations. Banks and microfinance institutions provide necessary credit and financial services to support production and marketing activities. Government agencies, cooperatives, and DAE deliver training, extension services, and policy guidance, while NGOs and research institutes contribute through technology transfer, capacity-building programs, input distribution, and market research. Extension agents serve as vital links, bridging research, policy, and practice by providing farmers with technical guidance and best practices. Effective collaboration between primary actors (farmers, traders) and supporting actors improves agricultural productivity, reduces post-harvest losses, and strengthens market efficiency. Strengthening linkages among farmers, traders, and supportive institutions can increase profitability, ensure better prices, and sustain the agricultural market system, ultimately contributing to rural development and the livelihoods of smallholder farmers.

3.5 Post-harvest practices adopted by the agricultural producers
The study found that post-harvest practices among farmers were moderately adopted. Overall, 51.67% of farmers engage in post-harvest activities. Cleaning, sorting, and grading are the most commonly practiced activities, followed by 65.00%, 64.17%, and 53.33% of farmers, respectively. Timely harvesting is practiced by 43.33% of farmers. In contrast, adoption of pre-cooling at 19.17% and packaging at 27.50% remains low, reflecting limited access to infrastructure and technology. Appropriate storage practices are followed by 36.67% of farmers, while 57.50% practice careful transportation. Nearly half of the farmers, 49.17%, are engaged in marketing and distribution activities.

Table 4: Post-harvest practices adopted by the agricultural producers
	Post-harvest activities
	Rangpur Sadar (n=40)
	Mithapukur (n=40)
	Pirganj (n=40)
	All Upazilas (n= 120)

	Post-harvest activities
	52.50%
	55.00%
	47.50%
	51.67%

	Timely harvesting
	47.50%
	40.00%
	42.50%
	43.33%

	Cleaning
	72.50%
	60.00%
	62.50%
	65.00%

	Sorting
	57.50%
	65.00%
	70.00%
	64.17%

	Grading
	47.50%
	52.50%
	60.00%
	53.33%

	Pre-cooling
	22.50%
	20.00%
	15.00%
	19.17%

	Packaging
	27.50%
	32.50%
	22.50%
	27.50%

	Storage appropriately
	37.50%
	30.00%
	42.50%
	36.67%

	Careful transportation
	65.00%
	50.00%
	57.50%
	57.50%

	Marketing & distribution
	42.50%
	52.50%
	52.50%
	49.17%



The recent study (Rahman and Khatun, 2020) found that postharvest loss was 51.79% due to complete physical damage, and the rest (48.21%) was due to partial physical damage. Sorting and grading stages accounted to 27.52% and 24.98%, respectively, and were responsible for complete physical damage and partial physical damage. Limited storage and handling practices cause significant post-harvest losses, making the importance of education on proper sorting, packaging, and storage (Akter & Sabur, 2022). In conclusion, post-harvest practices showed moderate adoption, with strong performance in cleaning, sorting, and grading, but weak uptake of pre-cooling, packaging, and storage. Strengthening infrastructure, technical support, and market linkages is essential to reduce losses, improve quality, and increase farmers’ income.

3.6 Market participation of agricultural producers
The study found that market participation among agricultural growers shows that most households rely on nearby markets to sell their produce. Most farmers use multiple marketing channels, with 69.17% selling in local markets, 70.00% in Upazila markets, 62.50% through Paikers, and 57.50% in district markets. However, participation in national markets remains limited at 15.00%, and collection centers are used by only 14.17% of farmers. Limited access to diversified and higher-level markets reduces farmers’ bargaining power, underscoring the need to strengthen market linkages, improve aggregation systems, and enhance support services to ensure better price realization and increased income opportunities.

Table 5: Market participation of agricultural producers
	Places where households sell farm products
	Rangpur Sadar (n=40)
	Mithapukur (n=40)
	Pirganj (n=40)
	All Upazilas (n= 120)

	Paiker (from firm)
	65.00%
	60.00%
	62.50%
	62.50%

	Collection center
	17.50%
	15.00%
	10.00%
	14.17%

	Local Market
	72.50%
	75.00%
	60.00%
	69.17%

	Upazilas Market
	77.50%
	75.00%
	57.50%
	70.00%

	District Market
	52.50%
	57.50%
	62.50%
	57.50%

	National Market
	7.50%
	17.50%
	20.00%
	15.00%



This emphasizes the need to strengthen linkages among farmers, traders, and supporting actors such as extension services, financial institutions, and service providers to enhance market efficiency and boost profitability. FGDs revealed persistent challenges in market participation and post-harvest management, including reliance on intermediaries, limited access to transportation, inadequate storage facilities, and price volatility, which collectively constrain smallholders’ profitability and bargaining power.

3.7 Farmers’ Market Linkages and Access to Agricultural Inputs and Technologies	
The findings on market linkages and access reveal both opportunities and critical gaps within the agricultural system. While 55.83% of farmers reported having linkages with market actors such as buyers, cooperatives, and traders, a significant 44.17% still lack these connections, limiting their bargaining power and income potential. Similarly, 58.33% indicated access to agricultural inputs and technologies; however, only 32.50% confirmed that these inputs are both available and affordable, suggesting cost and supply constraints remain major barriers. Access to finance is another concern, with only 41.67% able to utilize financial services, restricting investment in improved practices. Extension and technical support services are accessible to 45.83% of respondents, leaving more than half without essential advisory assistance. Inclusiveness remains particularly weak, as just 34.17% believe women, youth, and smallholder farmers are adequately included.
 
Table 6: Farmers’ market linkages and access to agricultural inputs and technologies
	Market Linkages and Access
	Yes
	No

	Linkages with market actors (buyers, cooperatives, traders) 
	55.83%
	44.17%

	Access to agricultural inputs and technologies
	58.33%
	41.67%

	Availability and affordability of inputs and technologies
	32.50%
	67.50%

	Access to finance and financial services
	41.67%
	58.33%

	Access to extension and technical support services
	45.83%
	54.17%

	Inclusiveness for women, youth, and smallholder farmers
	34.17%
	65.83%



Overall, the data highlight the need for strengthened market systems, affordable input supply chains, inclusive financing, and targeted support services to ensure equitable agricultural growth.

3.8 Challenges and opportunities in agricultural market systems
3.8.1 Challenges in agricultural market systems
The study highlights multiple challenges affecting agricultural marketing systems. Weak collective marketing at 60.83% emerges as the most critical challenge, limiting farmers’ bargaining power and economies of scale. Market price volatility at 57.50% and limited value addition and processing at 56.67% further reduce income stability. Low farm-gate prices reported by 55.00% of farmers and poor-quality standards and grading systems affecting 52.50% indicate structural inefficiencies in the value chain. In addition, 51.67% of farmers experience information gaps, while 50.00% face limited market access. Transportation constraints affect 46.67% of respondents, and the lack of storage facilities impacts 44.17%, increasing post-harvest losses and distress sales. Weak linkages with market actors at 30.83%, unavailability of buyers at 35.00%, and limited financial access at 26.67% further restrict effective market participation. Addressing these interconnected challenges requires strengthening farmer organizations, improving infrastructure, enhancing market information systems, and promoting value addition initiatives.

Table 7: Challenges in agricultural market systems
	Areas of challenges
	Rangpur Sadar (n=40)
	Mithapukur (n=40)
	Pirganj (n=40)
	All Upazilas (n= 120)

	Information gaps 
	40.00%
	52.50%
	62.50%
	51.67%

	Weak linkage with market actors
	30.00%
	35.00%
	27.50%
	30.83%

	Low farm-gate prices 
	55.00%
	57.50%
	52.50%
	55.00%

	Limited market access
	50.00%
	52.50%
	47.50%
	50.00%

	Transportation constraints 
	52.50%
	40.00%
	47.50%
	46.67%

	Unavailability of market actors 
	37.50%
	35.00%
	32.50%
	35.00%

	Limited financial access 
	22.50%
	32.50%
	25.00%
	26.67%

	Lack of storage facilities 
	47.50%
	40.00%
	45.00%
	44.17%

	Poor quality grading systems
	45.00%
	60.00%
	52.50%
	52.50%

	Market price volatility
	52.50%
	57.50%
	62.50%
	57.50%

	Limited value addition and processing
	57.50%
	62.50%
	50.00%
	56.67%

	Weak collective marketing
	67.50%
	55.00%
	60.00%
	60.83%



3.8.2 Opportunities in agricultural market systems
The study revealed strong prospects for strengthening agricultural market systems. A high demand for high-value crops, reported by 84.17% of farmers, access to quality inputs, identified by 80.00% of farmers, and youth and women’s participation, noted by 82.50%, highlight key opportunities to improve productivity and inclusiveness. Crop diversification opportunities are substantial at 73.33%. The availability of technological services at 65.83% and opportunities for technology and digital integration at 57.50% indicate increasing readiness for modern farming and market practices. 

Table 8: Potential opportunities in agricultural market systems
	Potential Opportunities
	Rangpur Sadar (n=40)
	Mithapukur (n=40)
	Pirganj (n=40)
	All Upazilas (n= 120)

	Access to quality Inputs 
	75.00%
	80.00%
	85.00%
	80.00%

	Technology & digital Integration
	57.50%
	52.50%
	62.50%
	57.50%

	Technological services
	72.50%
	67.50%
	57.50%
	65.83%

	Crop diversification
	67.50%
	77.50%
	75.00%
	73.33%

	Demand for high-value crops
	82.50%
	87.50%
	82.50%
	84.17%

	Youth and women's participation
	87.50%
	82.50%
	77.50%
	82.50%



CONCLUSION
This study provides a comprehensive assessment of the demographic characteristics, livelihood sources, production patterns, post-harvest practices, market participation, and income outcomes of agricultural households across the study areas. The findings reveal notable variation in landholding size, with medium and large landholders comprising the majority of households, indicating relatively better access to land among surveyed farmers. Agriculture remains the dominant livelihood, accounting for more than three-quarters of household income, underscoring rural households' continued dependence on farming despite limited diversification into livestock, employment, and small businesses. The agricultural crop production is strongly centered on rice as the staple crop, while vegetable cultivation plays an important complementary role, offering opportunities for income enhancement. However, the adoption of post-harvest practices remains moderate, with farmers primarily engaging in basic activities such as cleaning, sorting, and grading. The low adoption of pre-cooling, packaging, and improved storage highlights critical gaps in infrastructure, technology, and technical knowledge, contributing to post-harvest losses and reduced product quality. Market participation is largely confined to local and Upazila markets, with limited engagement in higher-level and national markets. This restricted market access, combined with reliance on intermediaries, weak collective marketing, price volatility, and inadequate storage and transportation facilities, significantly constrains farmers’ bargaining power and profitability. Nonetheless, income analysis demonstrates that participation in agricultural markets positively influences household earnings, with profitability varying widely across crops due to differences in production costs, market demand, and value-addition potential. Despite these challenges, the study identifies substantial opportunities within the agricultural market system, including rising demand for high-value crops, access to quality inputs, growing participation of youth and women, and increasing availability of technological and digital services. Capitalizing on these opportunities will require coordinated efforts to strengthen farmer organizations, improve post-harvest and market infrastructure, enhance market information systems, and promote value addition and cost-efficient production. Overall, improving market integration and post-harvest management is essential for increasing farm incomes, enhancing resilience, and ensuring sustainable rural livelihoods.

RECOMMENDATION
· Farmers encouraged to diversify into high-value and profitable crops based on market demand and cost–benefit analysis.
· Investments in post-harvest infrastructure, such as storage facilities, pre-cooling units, packaging centers, and improved transportation systems, should be prioritized. 
· Strengthening linkages among farmers, traders, processors, exporters, and service providers can expand access to diversified markets. 
· Encouraging small-scale agro-processing and value addition, particularly for vegetables and high-value crops, can increase income and reduce price volatility.
· Promote inclusive market access and integrate women and youth into market systems and develop platforms to support informed decision-making and equitable opportunities.
· Strengthen farmer-based organizations and cooperatives to promote collective marketing, improve bargaining power, and reduce dependency on intermediaries.

CONSENT 

Informed consent was obtained from all relevant stakeholders and participating farmers.

STUDY LIMITATION:
The study faced time and resource constraints, which limited the sample size and coverage area. Some respondents provided inconsistent information, possibly due to recall bias or the sensitive nature of production and financial data. Additionally, seasonal variations in crop production and market linkage may have influenced the findings, affecting their sequential representativeness.
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