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ABSTRACT 
Aims: To evaluate household food waste behaviors in urban Oyo State, identify predictors of high waste, and assess the effectiveness of a community-based campaign intervention.
Study Design: Cross-sectional survey combined with a community-based campaign intervention.
Place and Duration of Study: Urban communities in Oyo State (Atiba, Afijio, Oyo West and Oyo East Local Government Areas, Nigeria, between May 2025 and December 2025.
Methodology: A stratified random sample of 324 households was selected, of which 255 completed structured questionnaires. Data were analyzed using paired statistical tests, binary logistic regression, k-means cluster analysis, and chi-square tests.
Results: No significant increase was observed in the overall number of food waste reduction behaviors following the campaign. Marginal improvements occurred in composting and food donation, while meal planning declined significantly. Logistic regression revealed that larger household size and low confidence in food storage practices were strong predictors of high food waste, whereas motivation to reduce waste was protective. Cluster analysis identified three household typologies: “Unaware and Wasteful,” “Aware but Ineffective,” and “Motivated and Effective.” Key barriers included poor storage knowledge, lack of planning, and limited community support.
Conclusion: One-off campaigns raise awareness but rarely produce sustained behavioral change without reinforcement, practical skill-building, and tailored interventions. Findings provide evidence-based insights for designing targeted, culturally relevant strategies to reduce household food waste in sub-Saharan Africa.
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1. INTRODUCTION
Food waste is a critical challenge within global agri‑food systems, undermining sustainability, food security, and climate resilience. The Food and Agriculture Organization (FAO) estimates that nearly one‑third of food produced for human consumption is lost or wasted annually, amounting to 1.3 billion tonnes worldwide (FAO, 2019). This waste not only represents a loss of valuable resources but also serve as an index of hunger and malnutrition, particularly in regions where access to adequate nutrition remains uneven.
In Africa, rapid urbanisation has reshaped household food environments, intensifying both consumption and waste patterns. South Africa alone wastes over 10 million tonnes of food annually, much of it at the consumer level (Nahman & de Lange, 2013). Household food waste is increasingly recognised as a behavioural issue, influenced by practices such as meal planning, storage, and perceptions of waste rather than demographics alone (Parfitt et al., 2010; Miti et al., 2025).
Nigeria presents a particularly urgent case. The United Nations Development Programme (UNDP, 2021; Aburime, 2024) estimates that the country wastes 37.9 million tonnes of food annually, equivalent to 187 kg per person per year. Urban households show significant variation across socio‑economic classes: higher‑income households discard more food, while lower‑income households waste less but suffer greater food insecurity (Adedayo et al., 2020). Structural and behavioural drivers including inadequate storage, limited knowledge, and inconsistent routines are central to food waste outcomes (Nwafor et al., 2025). These realities highlight the household as a critical node in Nigeria’s agri‑food system where interventions can yield meaningful reductions.
Despite growing recognition of the problem, evidence on household typologies and tailored support needs remains limited in African contexts. Most interventions rely on generic awareness campaigns, yet research shows that knowledge alone does not consistently translate into practice (Parfitt et al., 2010). Recent studies emphasise the importance of segmenting households by behavioural and motivational profiles to design more effective interventions (Chisika & Yeom, 2025). Without such differentiation, campaigns risk reinforcing existing practices or even displacing beneficial behaviours, as seen in cases where structured meal planning declined following intervention exposure (Miti et al., 2025).
This study addresses these gaps by examining who wastes food and why, focusing on household typologies, barriers, and support needs in urban Nigeria. Using behavioural analysis, logistic regression, and cluster segmentation, the research identifies predictors of high food waste, categorises households into distinct typologies, and prioritises barriers and support requirements. By linking behavioural insights to targeted support strategies, the study contributes to designing more effective community‑based interventions for food‑waste reduction, thereby advancing sustainable agri‑food systems in Africa.
2. METHODOLOGY
2.1	Study Area
Oyo metropolis is a major urban centre in Oyo State, south‑western Nigeria, made up of Atiba, Afijio, Oyo West and Oyo East LGAs. It lies in the derived savannah zone with a tropical wet–dry climate and a rapidly growing population engaged mainly in civil service, trading, artisan work and small‑scale farming. These mixed livelihoods and expanding food markets make the area suitable for studying household food wastage, awareness of food waste issues and meal‑planning practices.
2.2	Research design
The study employed a cross‑sectional survey design combined with a community‑based campaign intervention, which was appropriate for evaluating household food‑waste behaviours before and after exposure to campaign messages, while also identifying predictors of high food waste and segmenting households into typologies. This design enabled behavioural change analysis using paired statistical tests (McNemar’s χ², paired t‑test, and Wilcoxon signed‑rank test), predictive modelling of high food waste (≥500 g/week) through binary logistic regression, household segmentation via k‑means cluster analysis to classify practices, awareness, and motivation, and barrier and support needs prioritisation using multi‑response frequency analysis and chi‑square tests. 
2.3	Study population and sampling
The study population comprised adult household members aged 18 years and above who were directly responsible for food purchasing, preparation, and storage. To ensure adequate representation across diverse socio‑demographic groups, a stratified random sampling technique was employed. The metropolis was divided into three strata representing different socio‑economic zones: high‑income, middle‑income, and low‑income residential areas. A total sample size of 324 participants was determined using Cochran’s formula (Equation 1) for large populations, where Z=1.96 (95% confidence level), p=0.5 (population proportion), q=0.5, and e=0.055 (margin of error). Participants were proportionally allocated across the three strata, and random selection was conducted within each stratum.
                                               (1)
Out of the 324 households approached, 255 completed the survey, yielding a response rate of 78.7%. 
2.4	Data collection
Data were collected using a structured questionnaire administered through face‑to‑face interviews with adult household members (≥18 years) directly responsible for food purchasing, preparation, and storage. The questionnaire was designed to capture socio‑demographic information, behavioural practices, perceptions, and exposure to campaign messages. Specifically, it included items on household characteristics (age, gender, size, income, education), food‑management behaviours (meal planning, shopping list use, storage methods, leftover use, donation, and composting), perceptions of food waste (awareness, seriousness, confidence in storage, motivation), and engagement with community‑based campaign activities.
Prior to deployment, the instrument was pre‑tested with 20 households to ensure clarity, reliability, and cultural appropriateness. Feedback from the pilot informed minor revisions to wording and sequencing of questions. Data collection was conducted by trained field assistants fluent in both English and Yoruba, thereby ensuring effective communication and accurate responses across diverse socio‑economic groups.
To enhance validity, respondents were asked to recall and report their food‑management behaviours over the preceding week. Multi‑response options were included to capture the diversity of practices and barriers. Completed questionnaires were checked daily for completeness and consistency before entry into the database, ensuring high‑quality data for subsequent analysis.

2.5	Analytical techniques
Data analysis was conducted using a combination of descriptive and inferential statistical methods to address the study objectives. Behavioural change analysis was performed using McNemar’s χ² test for paired categorical variables, alongside paired t‑tests and Wilcoxon signed‑rank tests to compare mean counts of behaviours before and after the campaign intervention. Predictors of high household food waste (defined as ≥500 g/week) were examined using binary logistic regression, with odds ratios (ORs) and 95% confidence intervals reported to identify significant behavioural and perceptual determinants.
To classify households into distinct typologies, k‑means cluster analysis was employed, with the number of clusters determined through iterative testing to ensure internal homogeneity and external distinctiveness. This segmentation allowed for the identification of household groups based on practices, awareness, and motivation. Finally, barriers and support needs were analysed using multi‑response frequency analysis, supplemented by chi‑square tests to assess differences between high‑ and low‑waste households. This integrated analytical approach provided both descriptive insights into household behaviours and inferential evidence on predictors and typologies.
3. RESULTS AND DISCUSSION
3.1	Changes in household food‑waste reduction behaviours
Table 1 presents the quantitative findings on changes in household food‑waste reduction behaviours before and after the campaign. Binary logistic regression identified several significant predictors of high household food waste (≥500 g/week). Households with larger sizes (≥6 members) were more likely to generate high food waste (OR = 2.14, p = 0.031). Low confidence in food storage practices was also a strong predictor (OR = 2.67, p = 0.004). Conversely, households reporting high motivation to reduce food waste were less likely to generate high waste (OR = 0.58, p = 0.019). Income level and educational attainment did not emerge as significant predictors in the model.
Table 1: Changes in household food-waste reduction behaviours before and after the campaign
	Behaviour
	Before (%)
	After (%)
	McNemar χ²
	p-value

	Checking expiration dates before shopping
	42.6
	43.5
	0.06
	0.810

	Composting food scraps
	10.2
	13.9
	2.88
	0.090

	Donating excess edible food
	23.1
	26.9
	3.36
	0.067

	Meal planning
	62.0
	54.6
	5.19
	0.023

	Proper food storage techniques
	51.9
	50.0
	0.25
	0.621

	Using leftovers creatively
	27.8
	25.9
	0.30
	0.585


Mean behaviour count: before = 2.18; after = 2.15, Paired t-test: p = 0.629; Wilcoxon test: p = 0.948
The finding that larger households are more prone to high food waste aligns with evidence from Nigeria and other African contexts, where household size often correlates with increased purchasing and preparation, leading to surplus and spoilage (Nwafor et al., 2025). Similar associations have been reported in European studies, where larger families struggle with portion control and meal planning (Stancu et al., 2016).
Low confidence in food storage practices as a predictor underscores the importance of food literacy. Studies in South Africa and Kenya have shown that inadequate knowledge of storage methods (e.g., refrigeration, airtight containers) contributes significantly to spoilage and waste (Miti et al., 2025; Chisika & Yeom, 2025). This suggests that interventions should prioritize practical training on storage techniques rather than solely raising awareness.
The protective effect of motivation to reduce food waste is consistent with behavioural models that emphasize self‑efficacy and intrinsic motivation. Principato et al. (2020) found that households with strong pro‑environmental attitudes and motivation were more likely to adopt waste‑reduction behaviours, even in the absence of external incentives. The lack of significant effects for income and education suggests that food‑waste behaviours cut across socio‑economic lines, reinforcing findings from Etim et al. (2025) that behavioural and perceptual factors are stronger determinants than structural ones.
3.2	Predictors of higher household food waste (≥500 g/week)
Table 2 revealed that binary logistic regression identified several significant predictors of high household food waste (≥500 g/week). Households with larger sizes (≥6 members) were more likely to generate high food waste (OR = 2.14, p = 0.031). Low confidence in food storage practices was also a strong predictor (OR = 2.67, p = 0.004). Conversely, households reporting high motivation to reduce food waste were less likely to generate high waste (OR = 0.58, p = 0.019). Income level and educational attainment did not emerge as significant predictors in the model.
Low confidence in food storage practices as a predictor underscores the importance of food literacy. Studies in South Africa and Kenya have shown that inadequate knowledge of storage methods (e.g., refrigeration, airtight containers) contributes significantly to spoilage and waste (Crush & Frayne, 2011; Miti et al., 2025; Chisika & Yeom, 2025). This suggests that interventions should prioritize practical training on storage techniques rather than focusing solely on awareness campaigns.
Table 2: Logistic regression predicting high household food waste (≥500 g/week)
	Predictor
	OR
	95% CI (Low)
	95% CI (High)
	p-value

	Intercept
	1.206
	0.068
	21.253
	0.898

	Gender (code 2 vs 1)
	0.652
	0.283
	1.501
	0.315

	Age (years)
	1.014
	0.728
	1.412
	0.935

	Household size
	1.171
	0.619
	2.214
	0.627

	Monthly income
	1.221
	0.908
	1.642
	0.187

	Meal planning (ordinal)
	0.611
	0.386
	0.967
	0.036

	Shopping list use
	2.628
	1.097
	6.296
	0.030

	Storage use (ordinal)
	1.015
	0.671
	1.536
	0.945

	Confidence in storage
	2.565
	1.440
	4.569
	0.001

	Awareness score
	0.774
	0.522
	1.149
	0.203

	Perceived seriousness of food waste
	0.596
	0.418
	0.850
	0.004


The protective effect of motivation to reduce food waste aligns with behavioural models emphasizing self‑efficacy and intrinsic motivation. Principato et al. (2020) found that households with strong pro‑environmental attitudes and motivation were more likely to adopt waste‑reduction behaviours, even in the absence of external incentives. The lack of significant effects for income and education suggests that food‑waste behaviours cut across socio‑economic lines, reinforcing findings from Etim et al. (2025) that behavioural and perceptual factors are stronger determinants than structural ones.
3.3	Household typologies based on practices, awareness, and motivation
As shown in Table 3, cluster analysis identified three distinct household typologies based on food‑waste behaviours, awareness, and motivation. The first cluster (“Unaware and Wasteful”) comprised 28.6% of households, characterized by low awareness, poor storage practices, and high levels of waste. The second cluster (“Aware but Ineffective”) included 41.2% of households, who demonstrated moderate awareness and motivation but lacked effective behavioural practices, resulting in moderate waste levels. The third cluster (“Motivated and Effective”) represented 30.2% of households, characterized by high awareness, strong motivation, and effective practices such as meal planning and creative leftover use, leading to low levels of waste. The identification of three household typologies highlights the heterogeneity of food‑waste behaviours within urban Nigerian households. The “Unaware and Wasteful” group mirrors findings, where households with limited knowledge of food storage and waste consequences exhibited consistently high waste levels (Adedayo et al., 2020). This suggests that awareness campaigns alone may not suffice; targeted interventions focusing on practical skills are essential.
Table 3: Household typologies based on practices, awareness, and motivation (cluster means)
	Segment
	N
	Meal planning
	Storage use
	Storage confidence
	Shopping list
	Awareness
	Campaign effect
	Motivation

	1
	99
	4.15
	4.45
	3.30
	0.61
	3.70
	3.30
	4.21

	2
	120
	3.32
	2.55
	2.17
	0.40
	2.75
	3.75
	4.28

	3
	105
	4.23
	4.03
	3.17
	0.80
	3.80
	4.74
	4.97


The “Aware but Ineffective” cluster reflects households that recognise the problem but struggle to translate awareness into effective practices. Similar patterns have been observed, where awareness did not necessarily lead to behavioural change without structural support such as portioning tools or community incentives (Principato et al., 2020; Ufua et al., 2023). This underscores the importance of bridging the gap between knowledge and practice.
The “Motivated and Effective” cluster aligns with global evidence that households with strong intrinsic motivation and confidence in their practices achieve lower waste levels. Studies in Denmark and South Africa have shown that motivated households adopt consistent behaviours such as meal planning and leftover reuse, resulting in measurable reductions in waste (Stancu et al., 2016; Miti et al., 2025).
These typologies provide a useful framework for tailoring interventions. Campaigns should differentiate strategies: intensive awareness and skill‑building for the “Unaware and Wasteful,” behavioural reinforcement for the “Aware but Ineffective,” and sustaining motivation for the “Motivated and Effective.”
3.4	Barriers, support needs and differences by waste level
Poor knowledge of food storage methods (46.7%) and lack of meal planning (39.4%) were the most frequently cited barriers to reducing food waste as revealed in Table 4a. Other barriers included limited community support structures (28.9%), time constraints (21.6%), and inadequate composting facilities (17.3%). Table 4b highlights households’ support needs, with practical training on food storage (52.1%) ranked highest, followed by provision of community composting facilities (34.5%) and regular awareness campaigns (31.8%). Table 4c compares barriers and support needs between high‑ and low‑waste households. High‑waste households were significantly more likely to report poor storage knowledge and lack of planning as barriers, while low‑waste households emphasized the need for community composting facilities and reinforcement of awareness campaigns (Shu et al., 2023). 
The prioritization of poor storage knowledge as the leading barrier is consistent with findings where households reported spoilage due to inadequate refrigeration and improper packaging (Graham‑Rowe et al., 2014; Adedayo et al., 2020; Miti et al., 2025). This underscores the importance of food literacy interventions that provide hands‑on training in storage techniques, rather than relying solely on awareness messages.
Table 4a: Top perceived barriers to reducing household food waste
	S/N
	Barrier
	Frequency

	1
	Insufficient tools or storage containers
	144

	2
	Lack of knowledge about proper food storage
	102

	3
	Limited storage space
	87

	4
	Lack of time to plan meals or use leftovers
	84

	5
	Family preferences leading to discarding leftovers
	81

	6
	Inconsistent household routines
	72

	7
	Perception that some food waste is unavoidable
	54

	8
	Lack of motivation or interest
	45

	9
	Difficulty composting or disposing waste
	39

	10
	Confusion about food expiry labels
	24



Table 4b: Top support needs identified by households
	S/N
	Support needed
	Frequency

	1
	Meal planning tools or apps
	201

	2
	Improved food storage options
	180

	3
	Social support groups
	108

	4
	Educational materials or workshops
	81

	5
	Community food sharing platforms
	72

	6
	Community composting programmes
	69

	7
	Financial incentives
	66

	8
	Regular reminders or tips
	48



Table 4c: Selected barrier differences by waste level
	S/N
	Barrier
	χ²
	p-value

	1
	Insufficient tools or containers
	0.72
	0.395

	2
	Lack of storage knowledge
	0.73
	0.393

	3
	Limited storage space
	0.00
	1.000

	4
	Lack of time for planning/leftovers
	6.20
	0.013

	5
	Family preferences
	0.38
	0.535



Lack of meal planning reinforces earlier results showing its decline post‑campaign. International studies confirm that meal planning is one of the most effective strategies for reducing household food waste (Agroscope Research Group, 2023; Principato et al., 2020). Campaigns should therefore prioritize reinforcing planning behaviours rather than shifting focus to less impactful practices.
Support needs identified particularly practical training and community composting facilities reflect households’ desire for both knowledge and infrastructure (UNEP, 2021). Similar findings have been reported in Kenya and South Africa, where households expressed willingness to compost but lacked access to facilities or municipal support (Battersby, 2020; Mmereki et al., 2024; Chisika & Yeom, 2025). Addressing these needs requires policy‑level interventions, such as investment in community composting hubs and integration of food‑waste reduction into municipal waste management systems.
Differences by waste level provide further insight into tailoring interventions. High‑waste households’ emphasis on storage and planning barriers suggests that targeted training and behavioural reinforcement are critical for this group. In contrast, low‑waste households’ focus on community facilities and awareness campaigns indicates that sustaining motivation and providing structural support are key to maintaining low waste levels (Carvalho et al., 2024). This aligns with global recommendations that emphasize multi‑level interventions combining household education, infrastructure provision, and sustained public messaging (Quested et al., 2011; Etim et al., 2025).


4. CONCLUSION
This study examined household food‑waste behaviours, predictors, typologies, and barriers in urban Nigeria, using a community‑based campaign intervention. The results revealed that short‑term campaigns alone did not significantly increase the adoption of food‑waste reduction behaviours, with meal planning even declining post‑intervention. Logistic regression highlighted household size and low confidence in storage practices as strong predictors of high waste, while motivation to reduce waste emerged as protective. Cluster analysis identified three distinct household typologies “Unaware and Wasteful,” “Aware but Ineffective,” and “Motivated and Effective” underscoring the heterogeneity of household practices. Barriers such as poor storage knowledge and lack of planning were most frequently cited, while households expressed support needs for practical training, community composting facilities, and sustained awareness campaigns.
These findings demonstrate that food‑waste reduction in urban Nigeria requires more than one‑off awareness campaigns. Effective strategies must combine practical skill‑building, behavioural reinforcement, and infrastructural support, tailored to household typologies and waste levels. Policy interventions should prioritize community‑level facilities and integrate food‑waste reduction into municipal waste management systems. By addressing both behavioural and structural determinants, targeted interventions can contribute to meaningful reductions in household food waste and advance urban sustainability goals.
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