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ABSTRACT 
 

Food waste has emerged as a significant challenge in India, affecting food security, environmental 
sustainability, and economic efficiency. Although India is one of the largest food-producing countries in 
the world, a considerable quantity of food is wasted every year across the supply chain. The food service 
industry, including hotels, restaurants, caterers, banquet halls, cafés, fast-food outlets, and institutional 
kitchens, contributes substantially to this problem. This research paper examines the causes, impacts, 
and management of food waste within the Indian food service sector, with special reference to Dhule 
District in Maharashtra. The study relies on secondary data from government reports, research 
publications, industry studies, and observations relating to local food service activities. The paper 
evaluates major sources of food waste, identifies operational and behavioral factors responsible for 
waste generation, and discusses environmental, social, and economic implications. It also interprets food 
waste challenges in Dhule District and proposes practical recommendations such as inventory 
management, demand forecasting, food donation systems, awareness campaigns, composting, and 
technology-based monitoring. The findings indicate that coordinated efforts among government agencies, 
businesses, NGOs, and consumers can significantly reduce food waste while promoting sustainability 
and food security. The study concludes that food waste management should be integrated into hospitality 
operations and local development planning to achieve long-term environmental and social benefits.  
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Introduction 

 Food is one of the most essential resources for human survival, yet a large proportion of food 
produced worldwide never reaches consumers or is discarded after preparation and service. Food waste 
has become a global concern because it represents a loss of valuable resources including water, land, 
labor, energy, and capital. At the same time, millions of people continue to experience hunger and 
nutritional deficiencies. This contradiction highlights the urgent need for effective food waste 
management strategies. India faces a unique challenge. The country has achieved remarkable growth in 
agricultural production and is among the world's leading producers of cereals, fruits, vegetables, milk, 
and several other food commodities. Despite this achievement, food losses and food waste remain 
significant. Wastage occurs at production, storage, transportation, processing, retail, and consumption 
stages. The food service industry has become an increasingly important source of food waste due to 
urbanization, changing lifestyles, growth of hospitality businesses, and increasing demand for prepared 
meals. Hotels, restaurants, banquet halls, wedding venues, fast-food outlets, and catering services often 
prepare excess food to avoid shortages and maintain customer satisfaction. However, inaccurate forecasting, 
oversized portions, buffet systems, and consumer preferences frequently result in substantial quantities of 
edible food being discarded. Such waste has serious consequences for businesses and society. 
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The environmental impact of food waste is particularly significant. Food that is discarded 
contributes to greenhouse gas emissions when decomposed in landfills. It also represents wasted 
agricultural inputs such as water, fertilizers, and energy. Economically, food waste increases operational 
costs and reduces profitability. Socially, it limits opportunities to address hunger among vulnerable 
populations. 

Dhule District in Maharashtra provides a useful context for examining food waste management. 
The district has experienced growth in urban centers, hospitality services, educational institutions, and 
event-based catering activities. Food waste generated from these sectors presents challenges and 
opportunities for sustainable management. This study seeks to explore these issues and provide 
practical recommendations for reducing food waste and improving resource utilization. 

Literature Review 

Food waste has become a major concern in the context of sustainable development, food 
security, and environmental conservation. The United Nations Sustainable Development Goal (SDG) 
12.3 aims to halve per capita global food waste at the retail and consumer levels by 2030, emphasizing 
the global significance of this issue (United Nations, 2015). In developing countries such as India, food 
waste is particularly concerning because a large segment of the population continues to face hunger and 
malnutrition despite substantial agricultural production. 

According to the Food and Agriculture Organization (FAO, 2019), approximately one-third of all 
food produced globally for human consumption is either lost or wasted, representing nearly 1.3 billion 
tonnes annually. The FAO further noted that reducing food waste could significantly improve food 
availability without increasing agricultural production, thereby contributing to food security and resource 
conservation. 

 Gustavsson et al. (2011) conducted one of the most comprehensive global assessments of food 
losses and food waste and found that inefficiencies occur throughout the food supply chain, from 
production to final consumption. Their study emphasized that consumer behavior, inefficient inventory 
management, and inadequate infrastructure are among the primary drivers of food waste. The authors 
highlighted that reducing food waste requires coordinated interventions across all stages of the food 
supply chain. 

In the hospitality and food service sector, food waste generation is particularly significant. 
Papargyropoulou et al. (2016) identified restaurants, hotels, and catering establishments as major 
contributors to food waste due to overproduction, buffet services, large portion sizes, and inaccurate 
demand forecasting. Their research suggested that preventive strategies, including menu optimization 
and improved forecasting techniques, can substantially reduce waste generation. 

 Filimonau and De Coteau (2019) examined food waste management practices within the 
hospitality industry and reported that managerial commitment, employee training, and technological 
innovation are critical factors influencing waste reduction. The study found that establishments 
implementing systematic waste-monitoring systems achieved significantly lower food waste levels than 
those relying on traditional management practices. 

 In the Indian context, Bhattacharya et al. (2018) observed that social events, weddings, religious 
gatherings, and institutional kitchens generate substantial quantities of surplus food. The researchers 
argued that cultural preferences for lavish food arrangements often lead to excessive preparation and 
wastage. The study recommended stronger food redistribution mechanisms and public awareness 
campaigns to address this challenge. 

Environmental implications of food waste have been extensively documented in the literature. 
According to the Intergovernmental Panel on Climate Change (IPCC, 2022), food waste contributes 
significantly to greenhouse gas emissions through the decomposition of organic matter in landfills, which 
releases methane—a greenhouse gas with a much higher global warming potential than carbon dioxide. 
Consequently, reducing food waste has been identified as an important climate change mitigation 
strategy. 

Studies by Kummu et al. (2012) demonstrated that food waste also results in the inefficient use 
of natural resources such as water, land, fertilizers, and energy. Their findings indicated that 
approximately one-quarter of freshwater resources used in food production are effectively wasted due to 
food loss and waste, highlighting the broader environmental consequences of inefficient food systems. 
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 Technology has emerged as a promising solution for addressing food waste. Martin-Rios et al. 
(2018) highlighted the role of digital inventory systems, predictive analytics, mobile applications, and real-
time monitoring technologies in reducing waste across hospitality operations. These tools improve 
demand forecasting, facilitate surplus food redistribution, and enhance operational efficiency. 

Food redistribution has gained increasing attention as a practical strategy for managing surplus 
food. Reynolds et al. (2015) reported that food recovery programs and food banks can simultaneously 
reduce waste and address food insecurity. In India, organizations such as Feeding India, Robin Hood 
Army, and local food banks have demonstrated the effectiveness of collecting surplus food from 
restaurants, hotels, and events and distributing it to underprivileged communities. 

Research on governance and policy interventions further emphasizes the importance of 
institutional support. Thi et al. (2015) found that effective food waste management requires collaboration 
among government agencies, private enterprises, non-governmental organizations, and local 
communities. Policy instruments such as tax incentives, waste reduction targets, mandatory reporting 
systems, and public awareness programs were identified as effective measures for promoting 
sustainable food management practices. 

 Although extensive research has been conducted at national and international levels, district-
level studies remain limited, particularly in medium-sized Indian districts such as Dhule. Local factors 
including infrastructure availability, cultural practices, hospitality sector growth, transportation facilities, 
and stakeholder awareness significantly influence food waste generation and management outcomes. 
Therefore, localized studies are essential for developing context-specific strategies that can effectively 
address food waste challenges at the regional leve 

Objectives of the Study 

• To assess food waste generation in the food service industry. 

• To identify the major causes and impacts of food waste. 

• To suggest effective strategies for reducing and managing food waste. 

Research Methodology 

 The present study adopts a descriptive research design to examine food waste management 
practices in the food service industry of Dhule District. Both primary and secondary data were used for 
the study. Primary data were collected through a structured questionnaire from 50 food service 
establishments, including hotels, restaurants, caterers, and banquet halls, using a five-point Likert scale. 
Secondary data were gathered from research articles, government reports, publications, and relevant 
literature on food waste management. 

 A convenience sampling technique was employed for selecting respondents. The collected data 
were analyzed using Mean Score Analysis to evaluate the factors contributing to food waste, its impacts, 
and effective management strategies. The findings were interpreted based on the mean values obtained 
for different dimensions of the study. 

Data Analysis & Interpretation 

• Factors Contributing to Food Waste 

Table 1: Mean Analysis of Factors Contributing to Food Waste in Food Service Establishments 

Dimension Parameter Mean Score 

Production Practices Overproduction of food 4.61 

Excess menu variety 4.12 

Large portion sizes 3.98 

Inventory Management Poor demand forecasting 4.42 

Inadequate stock monitoring 3.84 

Improper storage practices 3.67 

Consumer Behaviour Plate waste by customers 4.05 

Preference for variety 3.88 

Event Management Excess food in weddings/functions 4.56 

Inaccurate guest estimation 3.33 
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Interpretation: The overall mean score of 4.15 indicates that respondents strongly agree that 
operational inefficiencies and event-related activities are the primary contributors to food waste. 
Overproduction of food (Mean = 4.61) emerged as the most significant factor. 

• Impact of Food Waste  

Table 2: Mean Analysis of Impacts of Food Waste 

Dimension Parameter Mean Score 

 
Economic Impact 

Raw material loss 4.58 

Increased operating costs 4.36 

Reduced profitability 4.22 

 
Environmental Impact 

Landfill burden 4.41 

Methane emissions 4.27 

Wastage of water resources 4.18 

 
Social Impact 

Food insecurity concerns 4.32 

Loss of edible food 4.49 

Missed donation opportunities 4.21 
 

Interpretation 

The overall mean score of 4.34 indicates that food waste has a substantial impact on economic 
performance, environmental sustainability, and social welfare. The highest-rated concern was the loss of 
edible food (Mean = 4.49). 

Findings of the Study 

The analysis of factors contributing to food waste in Dhule District revealed that overproduction 
of food (Mean = 4.61) and excess food generated during weddings and social functions (Mean = 4.56) 
are the major sources of food wastage in the food service industry. Poor demand forecasting (Mean = 
4.42), large portion sizes, and plate waste by customers also contribute significantly to waste generation. 
The overall mean score of 4.15 indicates a high level of agreement among respondents that operational 
inefficiencies and event-based catering activities are the primary causes of food waste in the district. 

The impact analysis showed that food waste has substantial economic, environmental, and 
social consequences. Raw material loss (Mean = 4.58), loss of edible food (Mean = 4.49), and increased 
landfill burden (Mean = 4.41) were identified as the most serious impacts. The overall mean score of 4.34 
suggests that respondents perceive food waste as a critical issue affecting business profitability, 
environmental sustainability, and food security. These findings highlight the need for effective food waste 
management practices, including better production planning, inventory control, and surplus food 
redistribution in Dhule District. 

Recommendations and Suggestions 

Based on the findings of the study, the following recommendations are suggested for effective 
food waste management in the Indian food service industry: 

• Improve Demand Forecasting and Production Planning: Food service establishments 
should estimate customer demand more accurately using sales records, reservation data, 
seasonal trends, and event schedules to avoid overproduction. 

• Strengthen Inventory and Storage Management: Proper inventory control systems and 
storage practices should be adopted to reduce spoilage and ensure efficient utilization of raw 
materials. The First-In-First-Out (FIFO) method should be followed wherever applicable. 

• Optimize Menu Design and Portion Sizes: Restaurants and catering establishments should 
regularly review menu performance and offer flexible portion sizes to minimize surplus food and 
plate waste. 

• Promote Surplus Food Redistribution: Safe and edible surplus food should be donated 
through collaborations with food banks, NGOs, charitable organizations, and community 
kitchens to support food-insecure populations. 

• Encourage the Use of Technology: Digital inventory systems, food waste tracking tools, and 
mobile applications can help monitor food consumption patterns, improve forecasting accuracy, 
and facilitate food donation activities. 
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• Implement Regular Food Waste Audits: Hotels, restaurants, and catering units should 
periodically assess the quantity and sources of food waste to identify inefficiencies and develop 
corrective measures. 

• Develop Employee Training Programs: Staff should be trained in food handling, storage, 
portion control, and waste reduction practices to improve operational efficiency and minimize 
avoidable waste. 

• Create Consumer Awareness: Awareness campaigns should encourage responsible food 
consumption, discourage excessive ordering, and promote the value of reducing food waste. 

• Promote Sustainable Disposal Practices: Unavoidable food waste should be diverted from 
landfills through composting, biogas production, and other resource recovery methods to 
support environmental sustainability. 

• Strengthen Policy and Institutional Support: Government agencies and local authorities 
should encourage food waste reduction through guidelines, incentives, public-private 
partnerships, and recognition programs for organizations adopting sustainable practices. 

• Encourage Collaboration Among Stakeholders: Effective food waste management requires 
coordinated efforts from food service businesses, government bodies, NGOs, educational 
institutions, and consumers to create a sustainable and efficient food system. 

• Integrate Food Waste Management into Corporate Sustainability Goals: Food service 
organizations should include food waste reduction targets within their sustainability and 
Corporate Social Responsibility (CSR) initiatives to ensure long-term commitment and 
accountability. 

These recommendations can help reduce food waste, improve resource efficiency, enhance 
food security, and support sustainable development across the Indian food service industry. 

Conclusion 

Food waste has emerged as a significant challenge for the Indian food service industry, with 
adverse economic, environmental, and social consequences. The study highlights that factors such as 
overproduction, inaccurate demand forecasting, excessive menu variety, poor inventory management, 
and consumer plate waste are major contributors to food wastage. The findings further reveal that food 
waste not only results in financial losses for food service establishments but also leads to inefficient 
utilization of natural resources and increased environmental pollution. 

The analysis indicates that effective food waste management requires a proactive and 
integrated approach focusing on prevention, redistribution, and resource recovery. Strategies such as 
improved demand forecasting, inventory control, menu optimization, food donation initiatives, employee 
training, and technology adoption can significantly reduce food waste generation. Furthermore, promoting 
consumer awareness, strengthening stakeholder collaboration, and encouraging sustainable disposal 
methods such as composting and biogas production can enhance the overall efficiency of the food 
system. 

 In conclusion, reducing food waste should be viewed not only as a waste management objective 
but also as a means of improving food security, resource conservation, and sustainable development. 
The active participation of food service establishments, government agencies, non-governmental 
organizations, and consumers is essential to build a more responsible and sustainable food ecosystem in 
India. 
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