


THE BEHAVIORAL DETERMINANTS OF IN-HOME SPOILAGE: A STUDY OF PLANNED SHOPPING AND HOME PRESERVATION TECHNIQUES
[bookmark: _GoBack]Abstract
Food waste has emerged as a major global concern affecting food security, environmental sustainability, and economic stability. A significant proportion of food produced for human consumption is lost or wasted at various stages of the food supply chain. Household-level behaviours such as food purchasing and storage practices play a crucial role in determining the extent of food waste. The present study was conducted in Karimnagar district of Telangana State to examine the food purchase behaviour and food storage practices of rural households and their relationship with selected socio-economic characteristics. An exploratory research design was adopted, and 45 rural respondents were selected through simple random sampling. Data were collected using a structured questionnaire and analysed using frequency, percentage, mean scores and correlation analysis.
The results revealed that the majority (55.55%) of respondents belonged to the middle age group, while 37.78% were illiterate. Most of the respondents belonged to nuclear families (77.78%) and had small family size (75.56%). More than half (55.56%) of the respondents belonged to the medium income group. Regarding food purchase behaviour, a majority of respondents demonstrated responsible purchasing practices, with 82.22 per cent agreeing with statements about careful purchasing habits. Similarly, most respondents demonstrated appropriate food storage practices, with 95.55 per cent agreeing with recommended storage practices.
Correlation analysis revealed that age was negatively and significantly associated with food storage practices (r = -0.354*), while education was positively and significantly associated (r = 0.328*). Income also showed a positive, highly significant relationship with food storage practices (r = 0.474**). However, most of the profile variables showed non-significant relationships with food purchase behaviour. The findings indicate that education and income play an important role in improving food storage practices and reducing household food waste. The study highlights the need for awareness programmes and educational interventions to promote efficient food management practices among rural households.
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Introduction:
Food waste is a globally significant issue that poses a threat to achieving sustainable development, maintaining food market stability, supporting human population growth, and ensuring the well-being of people. Globally, approximately 1.3 billion tons of food produced for human consumption are wasted each year. Except for economic and social issues, these high amounts of unconsumed food also greatly contribute to global environmental problems, e.g., climate change, water scarcity as well as increasing deforestation and species extinction. In developed nations, consumers are responsible for generating the largest share of food waste, often discarding food that was once perfectly edible (Stancu et al., 2016). Several studies addressing this topic have led to the Sustainable Development Goals (SDGs), to which the EU has committed. One of the main goals is to halve food waste per capita at the retail and consumer levels by 2030 and to reduce overall food losses in the food supply chain.
           Food that is suitable for human consumption but ultimately ends up being unconsumed or discarded is referred to as food waste. Food loss refers to the loss of food along the stages of the food supply chain that lead to edible food for human consumption.
[bookmark: _Hlk139488683]According to FAO, food wastage is defined as “Any food lost by deterioration or waste. Thus, the term wastage encompasses both food loss and food waste”. Food Waste Index Report 2021 defines food as 'any substance whether processed, semi-processed or raw that is intended for human consumption. Thus, food also includes drinks and any substance used in manufacturing, preparing or treating food. According to recent estimates Food loss and waste account for 8-10% of global greenhouse gas emissions, which in turn contributes to climate change and extreme weather events (Divyani, 2022).
               Walking down the aisles of a different market, every shopper must consider several factors, including quantity, price, quality, and nutritional differences, when selecting food products. Food purchase decisions/behaviour by the poor often entail tradeoffs among taste, preference, and quality factors, either real or perceived, to meet spending constraints within broad product categories such as cereal, cheese, meat & poultry, and fruits& vegetables. Shoppers can choose among many substitutable products (Leibtag & Kaufman, 2003).
Planning, shopping, storing, preparing, and consuming food are only a few of the various facets of food product itineraries that are connected to food (management) behaviours. The way households handle these several phases results in food waste. For example, if you do not create a shopping list before going shopping, you may buy food that is already in the pantry or refrigerator, which could lead to it going to waste before it expires. On the other hand, inadequate planning may indicate that food in the home is consumed without being properly stored, resulting in it expiring. Food waste in both situations is linked to prolonged food storage (Roodhuyzen et al ,2017).
The commonly seen consumer food purchasing behaviour is categorized into planning, purchasing, storage, preparation, serving, and leftover consumption practices. Serving practices will not be discussed in the study. Stefan et al stated that planning and shopping daily lead to food waste. Consumers often rely on food shopping routines and tend to buy more food than needed or purchase food products regularly that they never use, thereby increasing food waste at the point of purchase. In contrast to the stage, planning daily tasks, such as checking inventory levels, creating shopping lists, or planning meals, helps consumers limit their food waste. Several studies have identified that Stancu et al. revealed that food purchase behavior makes only an indirect contribution to the amount of food waste. In contrast, Stefan et al. found that planning daily directly contributes to reducing food waste at the household level. In addition to that, Romani et al showed that consumption of leftovers is considered the least important factor in countering food waste. In contrast, Stancu et al. highlighted that leftover consumption accounts for one-third of the variance in declared food waste.
Material and methods
The present study was conducted in the Karimnagar district of Telangana State through simple random sampling. 45 respondents from rural households were selected. An exploratory research design was employed to investigate food purchase and storage behaviours related to food waste. A structured questionnaire was developed and used for the study. The data were analyzed using frequency, percentages, mean scores, and multiple linear regression.
Results and discussion
The profile characteristics include Age, Education, Family type, Family size, Occupation, Religion, and Family Income.
Table 1 Distribution of respondents based on Profile Characteristics
	S. No
	Variables
	Rural(n=45)

	
	
	F
	%

	Age

	1.
	Young (20-37 Years)
	13
	28.90%

	2.
	Middle (38-55 Years)
	25
	55.55%

	3.
	Old (56-70 Years)
	7
	15.55%

	Education Qualifications

	1.
	Illiterate
	17
	37.78%

	2.
	Primary Education
	3
	6.66%

	3.
	Middle School
	7
	15.55%

	4.
	High School
	5
	11.11%

	5.
	Intermediate
	5
	11.11%

	6.
	Graduation & above
	8
	17.77%

	Family Type

	1.
	Nuclear
	35
	77.78%

	2.
	Joint
	10
	22.22%

	3.
	Extended
	0
	0.00%

	Family Size

	1.
	Small (Up to 4 members)
	34
	75.56%

	2.
	Medium (5-7 members)
	10
	22.22%

	3.
	Big (Above 8 members)
	1
	2.22%

	Occupation 

	1.
	Housewife
	17
	37.78%

	2.
	Labour
	1
	2.22%

	3.
	Subsidiary
	4
	8.89%

	4.
	Farming/Agriculture
	10
	22.22%

	5.
	Labour + Subsidiary
	2
	4.44%

	6.
	Labour + Agriculture
	10
	22.22%

	7.
	Labour + Subsidiary + Agriculture
	1
	2.22%

	Religion

	1.
	Hindu
	42
	93.34%

	2.
	Christian
	3
	6.66%

	3.
	Muslim
	0
	0.00%

	4.
	Sikhs
	0
	0.00%

	Family Income

	1.
	Low (Below Rs.50,000)
	3
	6.66%

	2.
	Medium (Rs.51,000 -1,01,000)
	25
	55.56%

	3.
	High (Rs.1,01,000)
	17
	37.78%



From Table 1, it was observed that more than half (55.55%) of the respondents in rural areas were in the age group of 38–55 years, followed by 20–37 years (28.90%) and above 56 years (15.55%). This indicates that the majority of rural respondents were also middle-aged individuals, who are primarily responsible for household management and food-related decisions.
In terms of education, rural areas showed significant educational challenges, with 37.78% of respondents being illiterate, followed by Graduation and above (17.77%), Middle school (15.55%), High school (11.11%), Intermediate (11.11%), and Primary education (6.66%). This highlights the educational disparity between rural and urban populations, which may influence awareness levels related to food waste, environmental conservation, and efficient food utilization practices.
Regarding family type, more than two-thirds (77.78%) of rural respondents belonged to nuclear families, while 22.22% belonged to joint families. Although nuclear families are becoming more common in rural areas due to modernization and migration, the presence of joint families still reflects the continuation of traditional family systems in rural communities.
With respect to family size, more than two-thirds (75.56%) of respondents had small families, followed by medium-sized families (22.22%) and large families (2.22%). This trend may be due to increased awareness about family planning and economic considerations, even in rural areas.
In terms of occupation, rural respondents showed diverse livelihood patterns, with 22.22% involved in farming and 22.22% engaged in both labor and agriculture. This direct involvement in food production may influence their perception of food value and resource utilization. People engaged in agriculture often have a greater appreciation for the effort and resources involved in food production, which may reduce food wastage. However, they may also face challenges such as post-harvest losses and storage limitations. These findings are supported by Singh et al. (2023).
Regarding religion, the vast majority (93.34%) of rural respondents belonged to the Hindu religion, followed by Christian (6.66%). This may be because Hinduism is the predominant religion in Telangana, particularly in rural communities where traditional cultural practices are more prevalent. Similar findings were reported by Chandan (2018).
In relation to income, more than half (55.56%) of rural respondents belonged to the medium income group, followed by high income (37.78%) and low income (6.66%). Income levels play an important role in determining food purchasing behavior and food utilization patterns. Lower or moderate income households may practice more careful food management due to financial constraints, thereby potentially reducing food wastage. This observation is consistent with global findings that households with limited income tend to value food resources more carefully (World Bank, 2011).

Table 2: Distribution of respondents based on Food Purchase behaviour 
	S. No
	Questions
	Rural (n=45)

	
	
	A
	UD
	DA

	1.
	FPBQ1
	37 (82.22%)

	1
(2.22%)
	7 (15.56%)

	2.
	FPBQ2
	23
(51.11%)
	14 (31.11%)
	8
(17.78%)

	3.
	FPBQ3
	29 (64.44%)
	16 (35.56%)
	0
(0.00)

	4.
	FPBQ4
	23
(51.11%)
	15
(33.33%)
	7 (15.56%)

	5.
	FPBQ5
	30 (66.67%)
	7 (15.56%)
	8
(17.78%)

	6.
	FPBQ6
	23
(51.11%)
	14 (31.11%)
	8
(17.78%)

	7.
	FPBQ7
	37
(82.22%)
	1
(2.22%)
	7 (15.56%)

	8.
	FPBQ8
	21
(46.67%)
	22
(48.89%)
	2
(4.44%)

	9.
	FPBQ9
	31
(68.89%)
	14 (31.11%)
	0
(0.00)

	10.
	FPBQ10
	30 (66.67%)
	15
(33.33%)
	0
(0.00)


A=Agree; UD=Undecided; DA=Disagree
The findings on the food purchasing behaviour of rural households indicate that the majority of respondents agreed with most statements, suggesting that rural households generally demonstrate responsible, conscious food purchasing practices.
A higher proportion of respondents agreed with FPBQ1 and FPBQ7 (82.22%), indicating that most rural households tend to follow careful food purchasing habits. This might be because rural households often have limited financial resources and greater awareness of the effort involved in food production, which encourages them to purchase food items more cautiously and avoid unnecessary expenditure.
In FPBQ3 (64.44%), FPBQ5 (66.67%), FPBQ9 (68.89%), and FPBQ10 (66.67%), a considerable majority of respondents agreed. These findings suggest that rural households generally follow planned purchasing behaviours, such as buying required quantities, considering household needs, and making thoughtful food purchases. This may be attributed to the traditional food management practices followed in rural families, where food is treated as a valuable resource and wastage is discouraged.
For FPBQ2, FPBQ4, and FPBQ6, slightly more than half of the respondents agreed with the statements (51.11%), while a notable proportion remained undecided. This indicates that although many respondents follow these practices, some still lack clear awareness or consistent application of these behaviours. The presence of undecided responses may be due to variations in household income, family size, and market access, which can influence food purchasing patterns in rural areas.
A unique pattern was observed in FPBQ8, where nearly half of the respondents (48.89%) were undecided, and 46.67% agreed with the statement. This suggests that respondents may not be fully aware of the practice described in the statement or may not consistently apply it in their daily purchasing behaviour. The uncertainty reflected in these responses highlights the need for awareness programmes and educational interventions on proper food purchasing and reducing food waste.
Overall, the findings suggest that rural households exhibit moderately positive food purchasing behaviour, with many respondents demonstrating responsible practices. However, the presence of undecided responses across several statements indicates that improved awareness, education, and guidance on efficient food purchasing and management practices are necessary to further strengthen these behaviours and reduce household food waste.

Table 3: Distribution of respondents based on food storage practices
	S. No
	Questions
	Rural (n=45)

	
	
	A
	UD
	DA

	1.
	FSPQ1
	43 (95.55%)
	1
(2.22%)
	1
(2.22%)

	2.
	FSPQ2
	36 (80.00%)
	7 (15.56%)
	2
(4.44%)

	3.
	FSPQ3
	36 (80.00%)
	6 (13.33%)
	3 (6.67%)

	4.
	FSPQ4
	31
(68.89%)
	3 (6.67%)
	11 (24.44%)

	5.
	FSPQ5
	32
(71.11%)

	5 (11.11%)
	8
(17.78%)

	6.
	FSPQ6
	35 (77.78%)
	0
(0.00)
	10 (22.22%)

	7.
	FSPQ7
	31
(68.89%)
	4 (8.89%)
	10 (22.22%)

	8.
	FSPQ8
	32
(71.11%)

	1
(2.22%)
	12 (26.67%)

	9.
	FSPQ9
	35 (77.78%)
	6 (13.33%)
	4 (8.89%)

	10.
	FSPQ10
	40 (88.89%)
	3 (6.67%)
	2
(4.44%)

	11.
	FSPQ11
	36 (80.00%)
	6 (13.33%)
	3 (6.67%)

	12.
	FSPQ12
	40 (88.89%)
	3 (6.67%)
	2
(4.44%)

	13.
	FSPQ13
	29 (64.44%)
	14 (31.11%)
	2
(4.44%)

	14.
	FSPQ14
	33
(73.33%)
	3 (6.67%)
	9 (20.00%)

	15.
	FSPQ15
	34 (75.56%)
	8
(17.78%)
	3 (6.67%)

	16.
	FSPQ16
	39 (86.67%)
	4 (8.89%)
	2
(4.44%)

	17.
	FSPQ17
	0
(0.00)
	0
(0.00)
	45
(100%)


A=Agree; UD=Undecided; DA=Disagree
The findings on rural households' food storage practices indicate that the majority of respondents followed several appropriate food storage behaviours, which may help maintain food quality and reduce household food waste.
A very high proportion of respondents (95.55%) agreed with FSPQ1, indicating that most rural households practiced the food storage behaviour described in the statement. This might be due to the traditional knowledge and experience of rural households in properly handling and preserving food items. Similarly, a large majority of respondents (88.89%) agreed with FSPQ10 and FSPQ12, suggesting that these storage practices are widely followed among rural families.
A substantial proportion of respondents also expressed agreement with FSPQ2 and FSPQ3 (80.00%), FSPQ11 (80.00%), FSPQ6 (77.78%), FSPQ9 (77.78%), FSPQ15 (75.56%), FSPQ14 (73.33%), and FSPQ5 and FSPQ8 (71.11%). These results indicate that most respondents were aware of and practiced various recommended food storage methods. This may be attributed to the fact that rural households often rely on traditional storage techniques and careful food management practices, which are passed down through generations. Such practices help prolong the shelf life of food items and prevent spoilage.
In the case of FSPQ4 and FSPQ7, about 68.89 per cent of the respondents agreed with the statements, while a considerable proportion disagreed (24.44% and 22.22% respectively). This indicates that although many respondents followed these practices, some rural households may face constraints, such as limited storage facilities, a lack of refrigeration, or inadequate knowledge of modern storage techniques, which may affect their adoption.
For FSPQ13, a moderate proportion of respondents (64.44%) agreed with the statement, while a notable percentage (31.11%) remained undecided. This suggests that respondents may not fully appreciate the importance of the specific storage practice mentioned in the statement or may not consistently apply it in their daily routines.
A relatively higher proportion of disagreement was observed in FSPQ8 (26.67%) and FSPQ6 and FSPQ7 (22.22%), indicating that certain storage practices may not be commonly followed in rural households. This may be due to limited access to storage infrastructure, lack of awareness, or traditional habits that differ from recommended food storage guidelines.
Interestingly, all respondents (100%) disagreed with FSPQ17, indicating that none of the rural households followed the practice described in this statement. This may be because the practice is either not applicable to rural conditions, not commonly practiced, or considered impractical by the respondents.
Overall, the results indicate that rural households generally practice satisfactory food storage practices, contributing to better food management and reduced food waste. However, the presence of disagreement and undecided responses in certain statements suggests the need for awareness programmes, extension education, and training on improved food storage techniques to further enhance household food management practices and minimize food losses.
Table 4. Correlation analysis of independent variables with Food purchase behaviour and Food storage practices in rural areas

	n=45

	S. No
	Independent variables
	Food Purchase Behaviour ‘r’ value
	Food Storage Practices
‘r’ value

	1.
	Age
	-.005
	-.354*

	2.
	Education 
	-.202
	.328*

	3.
	Family type
	-.163
	.169

	4.
	Family size
	-.256
	.160

	5.
	Occupation 
	-.092
	.646

	6.
	Religion
	-.181
	-.260

	7.
	Income 
	-.021
	.474**


*= Significant at 0.05 level
**= Significant at 0.01 level


Relationship between Profile Characteristics and Food Storage Practices
Age
The results indicated from the above table.4 that age had a negative and significant relationship with food storage practices (r = -0.354) at 5 per cent level of significance. This implies that as age of the respondents increased, their adoption of improved food storage practices tended to decrease. Younger respondents might be more aware of modern storage techniques, refrigeration and food safety practices, while older individuals may continue to follow traditional storage methods.
Education
The correlation analysis revealed that education was positively and significantly associated with food storage practices (r = 0.328; p = 0.05). This indicates that respondents with higher educational levels were more likely to adopt better food storage practices. Education enhances awareness about food preservation, hygiene, and prevention of food spoilage, which may contribute to improved storage behaviour.
Income
The correlation analysis revealed that income had a positive and highly significant relationship with food storage practices (r = 0.474) at 1 per cent level of significance. This indicates that respondents with higher income levels were more likely to adopt better food storage practices. Higher income enables households to purchase storage facilities such as refrigerators, airtight containers and improved storage infrastructure, which helps in reducing food spoilage and wastage.
Conclusion 
Food waste at the household level is an important issue that affects food security, economic stability, and environmental sustainability. The present study examined the food purchase behaviour and food storage practices of rural households in Karimnagar district of Telangana State and their relationship with selected socio-economic characteristics.
The findings revealed that the majority of respondents were middle-aged, belonged to nuclear families, and had small family sizes. A considerable proportion of respondents had low levels of education, which may influence their awareness regarding efficient food management practices. Most respondents belonged to the medium income category and were involved in agriculture or agriculture-related occupations.
The results showed that rural households generally followed moderately responsible food purchasing behaviours, with many respondents indicating that they purchase food carefully according to household requirements. Similarly, food storage practices were found to be relatively satisfactory among rural households, with a majority of respondents adopting several appropriate storage behaviours that help preserve food quality and reduce spoilage.
The correlation analysis indicated that education and income had significant positive relationships with food storage practices, suggesting that better awareness and access to resources improve household food management. Age showed a negative significant relationship with storage practices, indicating that younger respondents may be more receptive to modern storage techniques. However, most of the socio-economic variables showed non-significant relationships with food purchase behaviour, suggesting that purchasing decisions may be influenced by multiple household and contextual factors.
Overall, the study highlights that while rural households demonstrate certain responsible food management practices, there is still scope for improvement. Awareness programmes, educational campaigns, and extension activities focusing on proper food purchasing, storage, and utilization practices are essential to further reduce household food waste and promote sustainable consumption behaviour.
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