[bookmark: _Hlk216870698][bookmark: _GoBack]Original Research Article

Food Wastage: A Threat to the Environment 


ABSTRACT

The global supply chain in food system is one of the most complex and interconnected systems on the planet. It is also one of the most unsustainable supply chain. Food “waste” refers to food that is fit for consumption but consciously discarded at the retail or consumption phases. Poor management of food waste causes the loss of natural resources, human health issues, pollution of rivers and seas, the generation of methane emissions from dumps and landfills, and a missed opportunity to recover valuable energy, organic matter, nutrients and water contained in food waste. And the majority of food, almost 50kgs per capita food is wasted through household consumption. This study is done with a sample size of 55 respondents to study their knowledge about the harmful effects of food wastage management, which is identified as 77.4 percent, and their practices followed in regard to food disposal, and lastly the awareness level among respondents about the initiatives taken by government organizations to minimize food waste, which is found to be 57.3 percent. The findings suggest a need for more comprehensive awareness programs that not only promote initiatives but also educate individuals about legal provisions and global efforts related to food waste reduction. This study will help to provide a base for further initiatives that can be taken to minimise food wastage and alter the consumption pattern so that there would be sustainable use of resources.
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INTRODUCTION

Food waste is a serious global problem. Therefore, it is essential to reduce food waste and adopt recycling strategies to minimize its environmental impacts. Food waste is not only an issue for the food itself, but also for the water, energy, and land resources that are used to produce it. This contributes to environmental degradation and food insecurity in vulnerable countries. ‘Food waste’ term can have various meanings in different contexts. There is no universal definition of food waste that applies to all countries. Some definitions focus on the food products (including inedible parts) thrown away within the food supply chain, even though they are still safe and nutritious for human consumption (Batool et al., 2024). Food security remains one of the most pressing global challenges, particularly in developing countries like India. Despite being one of the largest producers of food, a significant proportion of the population still suffers from hunger and undernutrition. Globally, out of approximately 7.6 billion people, nearly 795 million do not have access to sufficient food to lead a healthy life. In India alone, a large segment of the population faces food insecurity due to multiple factors, including inadequate productivity and significant food wastage (Roopika, 2017). Food waste is generated (at the household and consumer levels) mainly due to irregularities in consumer demand, aesthetic preferences, and unsuitable storage or packaging. A major portion comes from the household level. In the household stage, food waste could be mainly due to over-preparation, over-purchasing, storage problems, date label confusion, large portion sizes, and unsuitable packaging. The food service industry also generates a good quantity of food waste, and it is difficult to generate food waste estimates for the service industry. It is due to the diversity of out-of-home environments in which food is consumed. The service industry includes restaurants, hotels, coffee shops, cruises, events, street food vendors, etc. Food waste in the service sector is mainly represented by plate waste. Traditionally, customers are held responsible for this waste; however, service industry administration and employees also contribute to this waste (Kohli et al., 2024).
Food security refers not only to the availability of food but also to individuals' access to adequate, safe, and nutritious food required for a healthy life. However, in India, the issue of food wastage has emerged as a critical barrier to achieving food security. Inefficient food management systems and improper disposal practices contribute to large-scale food losses, which have both ethical and practical implications.
According to the United Nations Environment Programme Food Waste Index Report (2021), approximately 931 million tonnes of food are wasted globally each year, with households contributing the largest share. Indian households alone account for nearly 7.4% of global food waste. On average, about 50 kg of food per capita is wasted annually in India, amounting to approximately 68.7 million tonnes of food per year. This quantity is substantial enough to feed entire populations of smaller nations such as Guinea.
At the global level, nearly 74 kg of food per capita is wasted annually at the consumer level, primarily within households. These figures highlight the alarming magnitude of food wastage and its far-reaching consequences. Food waste not only represents a loss of valuable resources but also has serious environmental and economic implications.
If food loss and waste were considered a country, it would rank as the third-largest emitter of greenhouse gases after China and United States (Forbes, 2021). Food waste significantly contributes to climate change, biodiversity loss, and environmental pollution. It also places an additional burden on waste management systems and exacerbates food insecurity, thereby intensifying global sustainability challenges.
In India, the paradox of widespread hunger alongside high levels of food wastage is particularly concerning. Approximately 14% of the population (around 169.4 million people as per Census 2011) is undernourished, while a substantial amount of cooked food is wasted annually. Furthermore, India ranks 94th among 107 countries in the Global Hunger Index, reflecting the severity of the issue (Food Waste Index, 2021).
Sustainability, in the context of human development, involves transforming lifestyles and consumption patterns to ensure long-term environmental balance, food security, and human well-being. Sustainable management of natural resources such as soil, water, vegetation, and oceans is essential for maintaining food production systems and protecting the environment (Vivek, 2013).
Given the growing concerns regarding food wastage and its impact on food security and sustainability, it becomes crucial to understand people's awareness, knowledge, and practices related to food utilization and disposal.

Objectives of the Study
Hence, the present study was conducted with the following objectives:
1. To determine the knowledge level among respondents regarding the harmful effects of food waste. 
2. To assess the practices followed by respondents for the disposal of food. 
3. To evaluate the awareness among respondents regarding the judicious utilization of food resource
METHODOLOGY

A descriptive research design was adopted to conduct the present study, aiming to obtain a clear understanding of the selected variables among the respondents. The study was carried out in the College of Community and Applied Sciences, Maharana Pratap University of Agriculture and Technology (MPUAT). A total sample of 55 urban students was selected as respondents for the study.
The respondents were chosen using a random sampling technique to ensure that each student had an equal chance of being included, thereby minimizing bias and enhancing the representativeness of the sample. The study focused specifically on urban students enrolled in the college.
Data were collected using a structured questionnaire, which was designed to gather relevant information in accordance with the objectives of the study. The questionnaire included both closed-ended and, where necessary, open-ended questions to capture comprehensive responses from the participants.
After data collection, the responses were carefully compiled, coded, and analyzed using appropriate statistical methods. The analysis was carried out to interpret the findings and draw meaningful conclusions related to the study objectives.




RESULTS AND DISCUSSION




Table 1: Demographic profile

	S.NO
	Particulars
	Frequency
(f)
	Percentage
(percent)

	1.
	Gender
	
	

	
	Male
	22
	39.9

	
	Female
	33
	60.1

	2.
	Age
	
	

	
	18-21
	17
	30.9

	
	22-25
	34
	61.8

	
	26-29
	4
	7.2

	3.
	Educational
Qualification
	
	

	
	Undergraduate
	24
	44.4

	
	Post -graduate
	27
	50

	
	Ph.D.
	4
	5.6













Fig 1- Distribution of age and gender of Respondents
Shows the demographic profile of respondents. Out of 55 respondents there are 60.1 percent are females and 39.9 percent are males. Age group is divided into three main categories, i.e., 18-21 years in which there are 17 respondents ,22-25 years which had 24 and 26-29 years which had 4. The educational qualification of respondents is as following 44.4 percent are undergraduate, 50 percent are post graduate, and 5.6 percent are Ph.D. students.Male	Female
Gender ratio
18-21	22-25	26-29
Age

Table 2: Knowledge regarding harmful effects of improper food waste management on environment

	S.No.
	Statements
	Yes
	No
	Maybe



	1.
	Heard about food waste
Management
	90.7
	1.9
	7.4

	2.
	Aware with the various types of harmful effects of food wastage on
Environment
	87.3
	9.8
	2.9

	3.
	Heard about methane gas
which is produced due to landfills
	77.8
	18.5
	3.7

	4.
	Harmful effects of methane
gas on environment
	53.8
	26.9
	19.3


Table 2 presents the distribution of respondents according to their knowledge regarding the harmful environmental effects of improper food waste management. The findings reveal varying levels of awareness among the respondents, ranging from general familiarity with food waste management to a more limited understanding of specific environmental consequences.
The data indicate that a large majority of respondents (90.7%) reported that they had heard about food waste management, while only 1.9 percent had not heard about it and 7.4 percent were uncertain. This suggests that most respondents possess basic awareness regarding the concept of food waste management. The high level of awareness may be attributed to increasing discussions on environmental sustainability, food conservation, and waste management through educational institutions, media, and government initiatives.
Further analysis shows that 87.3 percent of respondents were aware of the various harmful environmental effects of food wastage, whereas 9.8 percent reported a lack of awareness and 2.9 percent were uncertain. This indicates that a considerable proportion of respondents recognise the environmental implications of improper food disposal, such as water pollution, soil degradation, loss of soil fertility, and increased pressure on waste management systems. Similar findings have been reported by the United Nations Environment Programme, which highlights that food waste significantly contributes to environmental degradation and resource depletion.
With regard to awareness about methane gas production due to landfills, 77.8 percent of respondents indicated that they had heard about methane generation from decomposing food waste, while 18.5 percent had not and 3.7 percent were unsure. Organic waste disposed of in landfills undergoes anaerobic decomposition, producing methane, a highly potent greenhouse gas associated with Climate Change. Methane emissions from food waste are considered a major contributor to global warming and environmental pollution.
However, when respondents were asked about the harmful effects of methane gas on the environment, only 53.8 percent reported having knowledge of these impacts, while 26.9 percent were unaware and 19.3 percent expressed uncertainty. This finding indicates a considerable knowledge gap between general awareness of methane production and a deeper understanding of its environmental consequences. Methane has a much higher global warming potential than carbon dioxide and plays a significant role in greenhouse gas accumulation (UNEP, 2021).
Overall, the results suggest that although respondents possess relatively high general awareness about food waste management, their knowledge regarding specific environmental impacts, particularly greenhouse gas emissions, is comparatively limited. This gap highlights the need for targeted awareness programs and educational interventions that emphasize the scientific aspects of food waste and its role in environmental sustainability. Strengthening knowledge in this area can help encourage responsible food consumption practices and effective waste management behaviors among individuals.
Table 3: Practices followed by respondents

	S.No.
	Statements
	Yes
	No
	Maybe

	1
	Planning of meal everyday
	64.8
	24.1
	11.1

	2
	Consider quantity of food
before taking it
	70.4
	13
	16.7

	3
	Refrigerate food
	59.3
	40.7
	0

	4.
	Prefer to eat stored food
	50
	19.2
	30.8

	5.
	Do you buy commodity for
more than a week
	33.3
	38.9
	27.8

	6.
	Consider expiry date before
purchasing food products
	75.5
	20.8
	3.7

	7.
	Ever done preservation of
Food
	46.3
	35.2
	18.5



	8.
	Do proper food disposal of
leftover in biodegradable dustbin
	55.6
	33.3
	11.1


Table 3 presents the distribution of respondents based on the practices they follow in relation to food handling, consumption, storage, and disposal, which directly influence the extent of food wastage. The findings indicate a moderate level of adoption of food-saving practices among respondents, although certain gaps remain.
The results reveal that 64.8 percent of respondents reported planning their meals daily, while 24.1 percent did not follow this practice and 11.1 percent were uncertain. Meal planning is considered an effective strategy for reducing food waste, as it helps in managing food quantity and avoiding unnecessary purchases. This finding is consistent with the Food and Agriculture Organisation (2019), which emphasises that planned consumption significantly reduces household food wastage.
A higher proportion (70.4%) of respondents indicated that they consider the quantity of food before serving themselves, thereby minimising leftovers. This reflects a positive behavioral practice among respondents. However, 13 percent did not follow this practice and 16.7 percent were uncertain, indicating that a section of respondents may still contribute to plate waste. According to the United Nations Environment Programme (2021), consumer behavior at the household level plays a critical role in food waste generation, especially in terms of portion control.
Regarding food storage practices, 59.3 percent of respondents reported refrigerating leftover food, while a considerable proportion (40.7%) did not. Refrigeration is an essential method for extending the shelf life of food and preventing spoilage. However, only 50 percent of respondents reported that they actually consume the stored food, while 30.8 percent were uncertain and 19.2 percent did not prefer consuming it. This indicates a behavioral gap between food storage and its utilization, which may ultimately lead to food wastage. Similar findings have been reported by the Food Waste Reduction Alliance, which highlighted that improper utilization of stored food contributes significantly to household food waste.
With respect to purchasing behavior, 38.9 percent of respondents reported that they do not buy food commodities for more than a week, while 33.3 percent do, and 27.8 percent were uncertain. Buying food in smaller quantities is generally associated with reduced spoilage and better food management. However, irregular purchasing behavior may also depend on factors such as convenience, availability, and storage facilities.
A significant majority (75.5%) of respondents reported checking the expiry date before purchasing food products, indicating a high level of awareness regarding food safety and quality. This is a positive practice, as it helps prevent food spoilage and wastage. However, 20.8 percent of respondents did not follow this practice, which may contribute to avoidable food loss. According to the Food Safety and Standards Authority of India, checking expiry dates is a crucial step in ensuring safe and efficient food utilization.
In terms of food preservation practices, only 46.3 percent of respondents reported engaging in methods such as making jams, sauces, and other preserved products, while 35.2 percent did not and 18.5 percent were uncertain. Food preservation is an important traditional and scientific technique to extend the usability of surplus food and reduce wastage. The relatively low adoption of this practice suggests the need for skill-based training and awareness programs.
Finally, regarding food disposal practices, 55.6 percent of respondents reported disposing of leftover food in biodegradable dustbins or feeding it to animals, which is considered an environmentally friendly practice. However, 33.3 percent did not follow proper disposal methods and 11.1 percent were uncertain. Improper disposal of food waste contributes to landfill accumulation and environmental pollution, including methane emissions linked to Climate Change. The United Nations Environment Programme (2021) highlights that proper segregation and disposal of organic waste are essential for sustainable waste management.

The overall findings indicate that while respondents exhibit some positive practices such as portion control and checking expiry dates, there are inconsistencies in behaviors related to food storage, reuse, preservation, and disposal. The gap between knowledge and practice is evident, particularly in the case of refrigerated food utilization and food preservation techniques.
These findings align with previous studies which suggest that although individuals may be aware of food waste issues, this awareness does not always translate into consistent practices (FAO, 2019). Behavioral factors such as habits, preferences, and lack of awareness about long-term impacts often influence food wastage at the household level.
Therefore, there is a need for targeted educational and extension interventions focusing on practical skills such as meal planning, food preservation, and proper disposal methods. Promoting such practices can significantly reduce food waste and contribute to environmental sustainability.
Table 3 presents the level of awareness among respondents regarding legal frameworks, policies, and institutional initiatives aimed at the judicious utilization of food resources and reduction of food wastage. The findings indicate a moderate level of awareness, with noticeable variations across different aspects.
The data reveal that 51.9 percent of respondents were aware of food waste-related laws in India, while 35.2 percent reported lack of awareness and 13 percent were uncertain. This suggests that only about half of the respondents are informed about legal provisions and regulations concerning food waste management. Limited awareness of such laws may hinder effective implementation at the grassroots level. Legal awareness plays a crucial role in shaping responsible behavior, and the lack of it reflects the need for stronger dissemination of policy-related information among the public.
A comparatively higher level of awareness was observed regarding initiatives undertaken by the Food Safety and Standards Authority of India (FSSAI), with 72.2 percent of respondents reporting that they had heard about such initiatives. Programs like “Save Food, Share Food, Share Joy” and “Indian Food Sharing Alliance” have contributed significantly to raising awareness about food conservation and redistribution. However, 16.7 percent of respondents were not aware and 11.1 percent were uncertain, indicating that despite widespread campaigns, a segment of the population remains unreached.
In contrast, awareness about the Food Waste Index Report 2021 was relatively lower, with only 48.1 percent of respondents having heard about it, while 40.7 percent had not and 11.1 percent were uncertain. This suggests that international reports and global assessments on food waste have limited penetration at the local level. The report, released by the United Nations Environment Programme, provides critical insights into the scale and impact of food wastage worldwide, yet its awareness among respondents remains insufficient.

The findings indicate that while respondents show relatively higher awareness of national-level initiatives, particularly those led by FSSAI, their awareness of legal frameworks and global reports is comparatively limited. This pattern suggests that localized campaigns and institutional outreach programs are more effective in reaching the public than formal legal provisions or international publications.
These results are in line with observations by the Food and Agriculture Organization, which emphasizes that awareness of policies and global frameworks related to food waste is often low at the consumer level, especially in developing countries. Similarly, the United Nations Environment Programme (2021) highlights that while large-scale data on food waste exists, its communication to the general public remains inadequate.
The moderate level of awareness regarding food waste laws is a matter of concern, as legal frameworks are essential for regulating food waste management practices and encouraging responsible consumption. Lack of awareness may result in poor compliance and reduced effectiveness of such regulations.
Overall, the findings suggest a need for more comprehensive awareness programs that not only promote initiatives but also educate individuals about legal provisions and global efforts related to food waste reduction. Integrating such information into educational curricula, extension activities, and mass media campaigns can enhance public understanding and promote the judicious utilization of food resources.
he present study aimed to assess the knowledge, practices, and awareness of respondents regarding food waste management and the judicious utilization of food resources. The combined analysis of all three tables reveals important insights into the existing gaps between knowledge, awareness, and actual practices.
The findings indicate that respondents possess a relatively high level of general knowledge regarding food waste and its environmental impacts. A majority were aware of food waste management concepts and the harmful effects of improper disposal, including environmental issues such as pollution and climate change. However, when deeper scientific understanding was assessed—such as knowledge about methane emissions and their environmental consequences—a noticeable decline was observed. This suggests that while basic awareness exists, it is not supported by comprehensive understanding. Similar observations have been reported by the United Nations Environment Programme, which emphasizes that public awareness about food waste often lacks depth, particularly regarding its environmental impacts.
In terms of practices, the study reveals a mixed pattern. Positive behaviors such as meal planning, portion control, and checking expiry dates were followed by a considerable proportion of respondents. These practices are crucial in minimizing food waste at the household level. However, inconsistencies were observed in other areas such as food storage, reuse of refrigerated food, preservation techniques, and proper disposal methods. For instance, although many respondents stored food in refrigerators, fewer actually consumed the stored food, indicating behavioral inefficiency. This gap between intention and action is a common issue highlighted by the Food and Agriculture Organization, which notes that consumer behavior plays a critical role in food waste generation.
The study also examined awareness regarding legal frameworks and institutional initiatives related to food waste management. It was found that awareness of national initiatives, particularly those by the Food Safety and Standards Authority of India, was relatively high. However, awareness of food waste laws and global reports such as the Food Waste Index Report 2021 was comparatively lower. This indicates that while campaign-based initiatives are effective in reaching the public, formal legal and global informational frameworks are less accessible or less emphasized at the grassroots level.
Overall, the study clearly highlights a knowledge–practice gap. While respondents are generally aware of food waste issues, this awareness does not consistently translate into effective and sustainable practices. Additionally, the limited understanding of legal and global perspectives further restricts informed decision-making. These findings align with previous research, which suggests that improving awareness alone is insufficient unless it is accompanied by behavioral change interventions and practical skill development.

Conclusion
The present study concludes that although respondents exhibit a satisfactory level of general knowledge regarding food waste and its environmental impacts, there exists a significant gap in their in-depth understanding, particularly concerning scientific and environmental consequences such as greenhouse gas emissions.
The practices followed by respondents show partial adoption of food-saving behaviors, with positive trends observed in meal planning, portion control, and checking expiry dates. However, inconsistent practices related to food storage, reuse, preservation, and disposal highlight the need for improved behavioral interventions.
Furthermore, awareness regarding legal frameworks and global initiatives on food waste management is limited, although national-level initiatives, especially those led by the Food Safety and Standards Authority of India, have achieved relatively better outreach.
In conclusion, the study emphasizes that addressing food waste requires a holistic approach that integrates knowledge enhancement, behavioral change, and awareness of policies and initiatives. Establishing a multi-stakeholder action coalition can help prioritize food loss and waste on India’s national agenda and promote coordinated strategies for effective management. Such a coalition could:
· place food loss and waste firmly on the research agenda;
· foster collaboration and partnerships among multiple stakeholders;
· raise awareness about the diverse dimensions, costs, and benefits of addressing food loss and waste;
· develop strategies and mobilize action to reduce food loss and waste; and
support policy formulation and effective implementation for sustainable management Educational programs, extension activities, and awareness campaigns should focus not only on informing individuals but also on equipping them with practical skills and fostering responsible consumption habits.Promoting the judicious utilization of food resources is essential for ensuring food security, environmental sustainability, and long-term human well-being
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