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Abstract
This study investigates the awareness, perceptions, and practices related to food loss and waste (FLW) among vegetable and fruit retailers in rural markets in Faridpur District, Bangladesh. A mixed-methods approach was employed, combining quantitative surveys with 196 retail owners and qualitative key informant interviews (KIIs) with market committee members and Department of Agricultural Extension representatives. The results show a predominantly young, male workforce, with a moderate level of education and experience in retailing perishable goods. Retail owners demonstrated strong awareness of the drivers of FLW, including poor transportation, selling delays, and over-purchasing, but highlighted infrastructure limitations, particularly the lack of cold storage, as key contributors to food waste. The study found that 75.0% of vegetable retailers and 72.37% of fruit retailers acknowledged that FLW contributes to environmental pollution, while 74.17% of vegetable and 76.32% of fruit retailers recognized the environmental pollution and public health risks associated with vegetable and fruit loss and waste. Still, 75.00% of vegetable and 72.37% fruits retailers acknowledged their role in climate change. Despite a strong willingness to adopt improved waste management practices, gaps in practical implementation, such as waste separation, proper handling, and waste management. These findings emphasize the need for integrated interventions combining education, infrastructure development, and behavior-based strategies to reduce FLW and mitigate its environmental and economic impacts in rural markets.
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1. INTRODUCTION
Food loss and waste (FLW) has become a major global challenge to food security, environmental sustainability, and economic efficiency. It is estimated that nearly one-third of all food produced for human consumption is lost and wasted along the food supply chain, from production and post-harvest handling to retail and consumption (Balan et al., 2023; Von et al., 2023; UNEP, 2024). FLW represents a significant misuse of natural resources, including land, water, energy, and labor, while also contributing substantially to greenhouse gas (GHG) emissions (Guo et al., 2020; Adelodum et al., 2025). Food loss and waste account for 8% of global GHG emissions, waste land and water, and underscore the need for systemic solutions at the retail and consumer levels to reduce environmental burdens (Kohli et al., 2024; Carvalho et al., 2025). Recent global assessments indicate that food loss and waste collectively account for approximately 8–10% of total global GHG emissions, making FLW a critical yet often overlooked driver of climate change (UNEP, 2024; Heydari, 2024; Aslam et al., 2024). Food loss and food waste occur at different stages of the food supply chain and are driven by distinct processes (Heydari, 2024). Food loss generally refers to the reduction in quantity or quality of food due to inefficiencies during production, post-harvest handling, storage, processing, and distribution. These losses are often linked to inadequate infrastructure, poor storage facilities, limited access to technology, and weak market systems, particularly in developing countries (Kunwar et al., 2024; Ahmed et al., 2025). Food loss encompasses the deterioration, spoilage, or reduction in quality of food before it reaches consumers. Such losses typically occur during the storage, processing, packaging, handling, and distribution stages of the food retail at the local markets (Khanam et al., 2021). Vegetables and fruits spoil at the retail levels, often due to poor handling practices, overstocking, and lack of awareness of food waste-reduction strategies (Jahan, 2023; Rahman & Saha, 2023; Boliko, 2019). While food loss predominates the supply chain in low and middle-income countries, food waste at the retail stage is increasingly recognized as a growing concern in both urban and rural markets.
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Figure 1: Diagram of the Food Supply Chain

Sarker et al. (2022) conducted a study on sustainable food waste recycling for the circular economy in developing countries, identifying FLW as a significant issue due to its high socioeconomic costs and its links to waste management and climate change challenges (Roy et al., 2022). Food loss and waste refer to the loss of biomass during handling from farm to table. The annual per capita food waste at the consumer level was estimated to be 95–115 kg in developed countries and 6–11 kg in developing countries (Rahman et al., 2024). The increasing global demand for nutritious and essential food commodities has contributed to greater dietary diversity. However, inadequate post-harvest handling, storage, transportation, marketing, retailing, processing, distribution, and consumption practices have led to increased food waste across the food supply chain (Abbas et al., 2024). Food loss and waste are influenced by food quality, nutritional value, and fitness for consumption. FLW typically occurs at the retail and household consumption levels within the food value chain (Choudhury et al., 2024; Galford et al., 2020) estimated that approximately one-third of food produced globally is lost or wasted each year. The study investigated the extent of heavy metal contamination in widely consumed grapes, apples, oranges, bananas, and pomegranates from supermarkets in Dhaka, Bangladesh, using atomic absorption spectroscopy to assess the health risks to humans (Afrin et al., 2024).

The environmental impacts of vegetable and fruit waste in the market are critical issues to maintain the market environment (Shakil et al., 2024). This includes the poor transportation, handling, storage facilities, appropriate damping strategy, and awareness of retailers that contribute to market environment degradation, air and water pollution (Guarnieri et al., 2021). Moreover, when food waste is disposed of in open dumps, it decomposes anaerobically and releases methane, a greenhouse gas with a global warming potential far greater than carbon dioxide (Xue et al., 2024). These global challenges are particularly relevant for Bangladesh. The empirical studies estimate that between 20% and 30% of vegetables are lost or wasted along the supply chain, with substantial losses occurring during storage, transportation, and retail (Chowdhury et al., 2021; FAO, 2020). Fruits and vegetables are especially vulnerable due to their high perishability, inadequate cold storage facilities, poor packaging, and exposure to high temperatures and humidity (Makule et al., 2022). Rural markets play a critical role in Bangladesh’s food system, serving as key nodes linking farmers, traders, retailers, and consumers (Joshi et al., 2025; Waris, 2022). In districts such as Faridpur, rural markets are central to the distribution of fresh produce and provide livelihoods for a large number of small-scale retail owners. The condition of market infrastructure, including storage facilities, drainage systems, and waste disposal mechanisms, strongly influences food handling practices and the extent of FLW (Kushitor et al., 2022; Hasan et al., 2025; Chakma et al., 2026). However, despite the importance of rural retail markets, experiential research on FLW in Bangladesh has largely focused on production and post-harvest stages, with relatively little attention given to the retail level, particularly in rural settings (Akter et al., 2022). Another gap in the literature concerns the perceptions of retail owners regarding the environmental impacts of food loss and waste. Retailers’ decisions related to purchasing quantities, storage, pricing, handling, and disposal practices can significantly influence the amount of food lost or wasted in markets (Alam et al., 2025; Shee et al., 2023). Studies from other low- and middle-income countries suggest that retailers often prioritize economic considerations, such as minimizing financial losses and responding to consumer preferences, while environmental impacts receive limited attention unless linked to immediate business benefits (Aschemann et al., 2023; Haque et al., 2025).  

Food handlers play a key role in maintaining food safety and preventing foodborne illnesses. In Bangladesh, food safety-related conventional research focuses on the microbiological and chemical qualities of foods, whereas food handlers are less emphasized (Al Banna et al., 2021). Therefore, this systematic process impacted food loss and waste knowledge and practices among food handlers in Bangladesh. Food handlers in different settings, including restaurants, street food, retail markets (Rahman et al., 2025), the food industry, and households, were widely varied by their socio-demographic characteristics, including gender, age, education, and income (Siddiky et al., 2024). Among them, the minimum food safety knowledge of the food handlers was reported at 62.50% in the studies. Food safety practices were reported 72.73% of poor food handling practices by the food handlers (Rifat et al., 2022). On the other hand, education, training, food handling experience, and attitude were found to be associated with food safety knowledge. Overall, food safety knowledge and practices of the food handlers in Bangladesh are not satisfactory (Islam et al., 2023). Strengthening the food safety monitoring system, providing food safety training to the food handlers, and building awareness could be considered to improve the situation. 

In rural Bangladesh, perceptions of food loss and waste are shaped by a complex interaction of economic constraints, infrastructural limitations, social norms, and institutional arrangements. Factors such as price volatility, lack of cold storage, inadequate waste management services, and consumer demand for visually fresh produce often require retailers to discard unsold or damaged food. At the same time, limited awareness of the environmental impacts of food waste (Naser, 2020) and the absence of incentives for waste reduction may discourage the adoption of improved practices for composting (Hossain et al., 2023). This study examines retail owners' perceptions of the environmental impacts of food loss and waste in rural markets. This study investigates the awareness, attitudes, and responsibilities perceived by vegetable and fruit retailers in rural Faridpur regarding the environmental consequences of food loss and waste in the rural market in Bangladesh.

2. METHODS AND MATERIALS
2.1 Study Design
This study adopts a cross-sectional mixed-methods design, combining quantitative and qualitative approaches. The quantitative component assesses retail owners’ awareness and perceptions of the environmental impacts of food loss and waste (FLW), while the qualitative component explores in-depth experiences, contextual factors, and practices influencing these perceptions. This mixed-methods approach enables triangulation and strengthens the robustness of findings. The study was conducted in selected rural markets (hat/bazar) of Faridpur District, an agriculturally intensive area where perishable items such as fruits and vegetables are traded daily. Retail owners with at least one year of experience in handling perishable goods will be included, ensuring relevant insights into FLW practices.

2.2 Sampling Technique and Sample Size
A multi-stage sampling technique was employed for this study. In the first stage, four Upazilas from Faridpur District were selected based on the concentration of rural markets. In the second stage, four rural markets (hat/bazar) were randomly selected from each chosen Upazila. In the final stage, retail owners within the selected markets were chosen using simple random sampling. A total of 196 retail owners participated in the quantitative survey, providing sufficient data for both descriptive and inferential analyses. For the qualitative component, 8 key informant interviews (KIIs) were conducted with selected retail owners, market committee members, and representatives from the Department of Agricultural Extension (DAE) to gain deeper insights into perceptions, practices, and institutional perspectives regarding food loss and waste.

2.3 Data Collection and Analysis
Quantitative data were collected using a structured questionnaire through face-to-face interviews with retail owners. The questionnaire was developed based on a literature review and reviewed by an expert to ensure it captured awareness of food loss and waste, perceptions of environmental impacts, and retail practices. After finalizing the survey, a field test was conducted with 196 retail owners across nine rural markets (hat/bazar) in four Upazilas of Faridpur District. For the qualitative component, 4 key informant interviews (KIIs) were conducted with selected market committee members and 4 with Department of Agricultural Extension (DAE) representatives using a semi-structured guide. Quantitative data were analyzed using SPSS with descriptive statistics, while qualitative data underwent thematic analysis, with emerging themes compared to quantitative findings for comprehensive interpretation.

3. RESULTS AND DISCUSSIONS
3.1 Demographic characteristics of vegetable and fruit retail owners
The demographic characteristics of vegetable and fruit retailers in rural markets provide valuable insights into the composition of the retail sector. Among vegetable retailers, 95.17% were male, and 5.83% were female. A similar pattern was observed among fruit retailers, with 97.37% male. Age distribution revealed that 48.33% of vegetable retailers and 43.42% of fruit retailers were aged 18–35 years, followed by 30.83% and 30.26% aged 36–45 years, 13.33% and 18.42% aged 46–59 years, and 7.50% and 7.89% aged 60 years and above, for vegetable and fruit retailers, respectively. Most retailers were married, representing 79.08% overall; however, 80.83% of vegetable retailers were unmarried compared to 75% of fruit retailers. Educational attainment varied, with 42.86% having completed primary education, 25.51% having no formal education, 19.90% SSC, 8.67% HSC, and 3.06% holding a BA/BSc degree.

Table 1: Demographic characteristics of vegetable and fruit retail owners
	Characteristic
	Vegetable Retailers (n=120)
	Fruit Retailers (n=76)
	All Retailers
(n=196)

	Sex
	
	
	

	Male
	112 (94.17%)
	74 (97.37%)
	187 (95.41%)

	Female
	8 (5.83%)
	2 (2.63%)
	9 (4.59%)

	Religion
	
	
	

	Islam
	108 (90.00%)
	61 (80.26%)
	173 (88.27%)

	Hindu
	12 (10.00%)
	15 (19.74%)
	23 (11.73%)

	Age groups
	
	
	

	18-35 years
	58 (48.33%)
	33 (43.42%)
	91 (46.43%)

	36-45 years
	37 (30.83%)
	23 (30.26%)
	60 (30.61%)

	46-59 years
	16 (13.33%)
	14 (18.42%)
	30 (15.31%)

	60 years and above
	9 (7.50%)
	6 (7.89%)
	15 (7.65%)

	Marital status
	
	
	

	Un-married
	97 (80.83%)
	57 (75.00%)
	41 (20.92%)

	Married
	23 (19.17%)
	19 (25.00%)
	155 (79.08%)

	Education levels
	
	
	

	No Education
	36 (30.00%)
	13 (17.11%)
	50 (25.51%)

	Primary
	48 (40.00%)
	37 (48.68%)
	84 (42.86%)

	SSC
	22 (18.33%)
	16 (21.05%)
	39 (19.90%)

	HSC
	11 (9.17%)
	7 (9.21%)
	17 (8.67%)

	BA/BSc
	3 (2.50%)
	3 (3.95%)
	6 (3.06%)



These demographic insights indicate a predominantly young, male workforce with basic education levels, suggesting that targeted training and capacity-building initiatives in food loss and waste management could be highly effective in reducing food loss and improving retail practices.

3.2 Business Characteristics of Retail Owners
The business characteristics of vegetable and fruit retailers provide important insights into their experience, sales performance, and food management practices in rural markets. Among vegetable retailers, 30% had 6–8 years of experience, followed by 29.17% having 9–10 years, 19.17% 2–5 years, 14.17% of over 10 years, and 7.5% less than one year. In the fruit retail, 42.11% had 6–8 years of experience, 25% had 9–10 years, 17.11% had 2–5 years, 10.53% had over 10 years, and 5.26% had less than one year. The combined result shows that most retailers have moderate experience, with 34.69% in the 6–8-year category and 27.55% in the 9–10-year category. Analysis of average daily sales indicated that 35.83% of vegetable retailers earned BDT 1,000–3,000, 30.83% earned BDT 3,001–5,000, and 14.17% exceeded BDT 5,000, while 19.17% earned less than BDT 1,000. Among fruit retailers, 40.79% earned BDT 1,000–3,000, 25% earned BDT 3,001–5,000, 19.74% exceeded BDT 5,000, and 14.47% earned less than BDT 1,000. Regarding unsold food, 44.90% of all retailers reported less than 5% daily wastage, 27.04% reported 5–10%, 19.39% reported 11–20%, and 8.67% experienced over 20% losses. 

Table 2: Business Characteristics of Retail Owners
	Characteristic
	Vegetable Retailers (n=120)
	Fruit Retailers (n=76)
	All Retailers
(n=196)

	Years of experience
	
	
	

	<1 year
	9 (7.50%)
	4 (5.26%)
	13 (6.63%)

	2–5 years
	23 (19.17%)
	13 (17.11%)
	36 (18.37%)

	6–8 years
	36 (30.00%)
	32 (42.11%)
	68 (34.69%)

	9–10 years
	35 (29.17%)
	19 (25.00%)
	54 (27.55%)

	>10 years
	17 (14.17%)
	8 (10.53%)
	25 (12.76%)

	Average daily sales (BDT)
	
	
	

	<1,000
	23 (19.17%)
	11 (14.47%)
	34 (17.35%)

	1,000–3,000
	43 (35.83%)
	31 (40.79%)
	74 (37.76%)

	3,001–5,000
	37 (30.83%)
	19 (25.00%)
	56 (28.57%)

	>5,000
	17 (14.17%)
	15 (19.74%)
	32 (16.33%)

	Average daily unsold food (%)
	
	
	

	<5%
	49 (40.83%)
	39 (51.32%)
	88 (44.90%)

	5–10%
	35 (29.17%)
	18 (23.68%)
	53 (27.04%)

	11–20%
	27 (22.50%)
	11 (14.47%)
	38 (19.39%)

	>20%
	9 (7.50%)
	8 (10.53%)
	17 (8.67%)


These findings suggest that most retailers have moderate experience and achieve modest daily sales, with a relatively low proportion of unsold food. This highlights important opportunities for targeted interventions to improve business efficiency, reduce post-harvest losses, and optimize daily sales practices across both the vegetable and fruit retail sectors. 

3.3 Retail owners’ awareness of food loss and waste (FLW) in rural markets
Retail owners in rural markets demonstrated a relatively high level of awareness regarding food loss and waste (FLW) and its contributing factors. Among vegetable retailers, 85.83% identified poor transportation, 84.17% cited selling delays, and 82.50% reported over-purchasing as key drivers of food loss. Awareness was similarly high among fruit retailers, with 84.21% identifying poor transportation and 81.58% acknowledging over-purchasing as major causes of unsold food. Limited infrastructure was widely perceived as a challenge, with 78.33% of vegetable retailers and 77.63% of fruit retailers reporting that a lack of cold storage significantly contributes to food loss. Improper handling of fruits and vegetables was also recognized by 67.50% of vegetable retailers and 67.11% of fruit retailers. While the use of waste bins to reduce food waste was reported by 69.17% of vegetable retailers and 77.63% of fruit retailers, food waste separation practices were reported by 57.50% and 61.84%, respectively. Encouragingly, 79.17% of vegetable retailers and 80.26% of fruit retailers followed first-in, first-out (FIFO) practices, and 84.17% and 82.89%, respectively, expressed strong willingness to adopt improved measures to reduce FLW.

Table 3: Retail owners’ awareness of food loss and waste (FLW) in rural markets
	Awareness statement
	Vegetable Retailers (n=120)

	Fruit Retailers (n=76)


	
	Yes (%)
	No (%)
	Yes (%)
	No (%)

	Poor storage facilities cause food spoilage
	75 (62.50%)
	45 (37.50%)
	60 (78.95%)
	16 (21.05%)

	Lack of cold storage leads to food loss
	94 (78.33%)
	26 (21.67%)
	59 (77.63%)
	17 (22.37%)

	Improper handling spoils of foods
	81 (67.50%)
	39 (32.50%)
	51 (67.11%)
	25 (32.89%)

	Over-purchasing results in unsold food
	99 (82.50%)
	21 (17.50%)
	62 (81.58%)
	14 (18.42%)

	Selling delays reduce food quality
	101 (84.17%)
	19 (15.83%)
	58 (76.32%)
	18 (23.68%)

	Poor transportation increases food loss
	103 (85.83%)
	17 (14.17%)
	64 (84.21%)
	12 (15.79%)

	Use of waste bins helps reduce food waste
	83 (69.17%)
	38 (31.67%)
	59 (77.63%)
	17 (22.37%)

	Unsold food is wasted
	95 (79.17%)
	25 (20.83%)
	61 (80.26%)
	15 (19.74%)

	Food waste is separated from good food
	69 (57.50%)
	51 (42.50%)
	47 (61.84%)
	29 (38.16%)

	Unsold food is reused or fed to animals
	18 (15.00%)
	102 (85.00%)
	22 (28.95%)
	54 (71.05%)

	First-in, first-out (FIFO) practiced
	95 (79.17%)
	25 (20.83%)
	61 (80.26%)
	15 (19.74%)

	Readiness to adopt FLW-reducing practices.
	101 (84.17%)
	19 (15.83%)
	63 (82.89%)
	13 (17.11%)



Retail owners in rural markets demonstrated relatively high awareness of the drivers of food loss and waste (FLW), particularly poor transportation, selling delays, and over-purchasing (Sarangi et al., 2024; Tsai et al., 2025). Similar patterns among vegetable and fruit retailers indicate that FLW is widely recognized as a systemic issue rather than being commodity-specific. Limited cold storage and improper handling were consistently identified as major contributors, aligning with evidence from low- and middle-income countries, where infrastructure gaps dominate post-harvest losses (Pedrotti et al., 2023; Owino et al., 2025). Although the use of waste bins and separation practices remains moderate, widespread adoption of FIFO practices and strong willingness to implement improved measures suggest substantial potential for behavior-based interventions alongside infrastructure investments (Urugo et al., 2024). Overall, the findings indicate good awareness of FLW issues, though gaps persist in practical waste management and reuse behaviors.

 3.4 Retail owners' perception of the environmental impacts of FLW in rural markets
The study findings indicate that retail owners in rural markets demonstrate substantial awareness of the environmental impacts of food loss and waste (FLW), particularly for vegetables and fruits. Specifically, 75.0% of vegetable retailers and 72.37% of fruit retailers acknowledged that FLW contributes to environmental pollution, while 74.17% and 76.32% of vegetable and fruit retailers, respectively, recognized the public health risks associated with improper waste disposal. Awareness of FLW’s role in climate change through greenhouse gas emissions was moderate, with 51.67% of vegetable and 52.63% of fruit retailers acknowledging this impact. Nonetheless, 80.83% of vegetable and 89.47% of fruit retailers emphasized the importance of reducing FLW for environmental protection and strongly recognized their own responsibility for its environmental consequences.

Table 4: Retail owners' perception of the environmental impacts of FLW in rural markets
	Environmental Impacts of FLW
	Vegetables
	Fruits

	
	Yes (%)
	No (%)
	Yes (%)
	No (%)

	FLW contributes to environmental pollution
	75.00%
	15.83%
	72.37%
	14.47%

	FLW pressures land and water resources
	42.50%
	85.00%
	43.42%
	85.53%

	Improper food waste disposal harms public health
	74.17%
	20.83%
	76.32%
	21.05%

	FLW drives climate change through GHG emissions
	51.67%
	14.17%
	52.63%
	14.47%

	Reducing FLW protects the environment
	80.83%
	17.50%
	89.47%
	18.42%

	Responsibility to reduce the market environment
	87.50%
	20.83%
	92.11%
	21.05%

	Environmental impacts vs. economic losses of FLW
	31.67%
	20.83%
	30.26%
	18.42%

	Awareness boosts FLW reduction efforts
	19.17%
	15.83%
	17.11%
	15.79%

	Environmental impacts of FLW in the market area
	15.00%
	14.17%
	14.47%
	18.42%



The findings indicate that most vegetable and fruit retailers recognize the environmental and public health impacts of food loss and waste (FLW), particularly pollution and hygiene-related risks, consistent with global evidence (Bi et al., 2023). Awareness of FLW’s contribution to climate change is moderate, reflecting a limited understanding of indirect greenhouse gas emissions from waste disposal. While retailers largely accept responsibility and acknowledge the importance of FLW reduction, low recognition of awareness-driven behavioral change highlights a gap between concern and practice. Similar trends are reported in South Asia, where economic considerations often outweigh environmental priorities (Srisathan et al., 2024). Pressure on water resources was less recognized, indicating limited awareness of the indirect environmental costs of FLW across supply chains.

4. CONCLUSION
The study highlights important insights into the demographic, business, and environmental awareness profiles of vegetable and fruit retailers in rural markets. The findings reveal a predominantly young, male workforce with moderate levels of education and experience, suggesting that interventions focused on capacity building and food loss and waste (FLW) management could be highly impactful. Retailers' relatively high awareness of the drivers of FLW, such as poor transportation, selling delays, and over-purchasing, indicates a foundational understanding of the issue. However, gaps in infrastructure, such as limited cold storage, and in practical waste management, such as waste separation practices, need to be addressed. Despite a strong awareness of FLW's environmental and public health impacts, there is limited recognition of its contribution to climate change. This indicates a disconnect between concern and behavior change, with retailers more focused on the immediate practicalities of food waste rather than its broader environmental consequences. While most retailers express willingness to adopt improved waste reduction practices, this necessitates targeted interventions combining behavior-based strategies with infrastructure investments. Regarding business characteristics, most retailers reported moderate daily sales, with a relatively low proportion of unsold food. However, retailers’ high awareness of food loss drivers such as poor transportation, selling delays, and over-purchasing reflects a recognition of systemic issues in rural markets. This awareness creates a strong foundation for addressing these challenges through targeted strategies and better food management practices. Regarding environmental awareness, the study reveals that most retailers recognize the public health and environmental implications of FLW. Over 70% of both vegetable and fruit retailers acknowledge that food loss contributes to environmental pollution and poses public health risks. However, while 51.67% of vegetable and 52.63% of fruit retailers recognize the impact of FLW on climate change through greenhouse gas emissions, there is still a significant gap in understanding the broader environmental costs of waste. This suggests that while retailers are concerned about FLW, the focus remains primarily on its immediate, visible effects, rather than its contribution to environmental challenges. The study findings highlight the need for integrated solutions that address both awareness gaps and infrastructural deficiencies to reduce FLW, improve business practices, and mitigate environmental impacts in rural markets.

5. RECOMMENDATIONS
Based on the findings, the study proposes the following recommendations to reduce food loss and waste (FLW) and enhance environmental sustainability in rural markets:
· Strengthen retailer capacity and promote behavioral change among vegetable and fruit retailers by emphasizing practical FLW reduction techniques, including demand forecasting and first-in–first-out (FIFO) selling practices.
· Improve market infrastructure through low-cost cold storage, shaded selling areas, and improved drainage systems, supported by public–private partnerships for market retailers.
· Promote waste segregation and sustainable waste management by introducing designated organic waste bins and encouraging composting, animal feed, or bio-fertilizer production.
· Integrate FLW reduction strategies into local rural market management policies, with clear guidelines, training programs, and stronger market committee oversight to ensure long-term sustainability.

LIMITATIONS
Data collection relied on self-reported information, which may be subject to recall and social desirability bias. The study was conducted in four Upazilas of Faridpur district, limiting the generalizability of the findings to other coastal regions of Bangladesh. Additionally, time, resource, and accessibility constraints restricted the sample size and the inclusion of remote island communities.
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