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ABSTRACT

This comprehensive exploration of sustainable food waste management in the hospitality industry re-
veals a pressing need for transformative change. Examining key findings, including staggering statistics, 
environmental impacts, and regulatory frameworks, underscores the issue’s complexity. The industry’s 
commitment to change is evident through innovative approaches like farm-to-table initiatives and 
emerging technologies, while education and awareness emerge as catalysts for meaningful transforma-
tion. Practical steps, from inventory management to circular economy integration, offer a roadmap for 
implementation. Fostering a sustainability culture within individual establishments and industry-wide 
collaborations proves essential for lasting change. The conclusion emphasises the hospitality sector’s 
potential to lead a shift towards a more responsible and environmentally conscious future, where con-
scious practices and waste reduction become integral to the culinary experience.
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1. INTRODUCTION

The Green Revolution in the hospitality industry represents a paradigm shift towards sustainable prac-
tices, particularly in food waste management (Martin-Rios et al., 2018). This transformative movement 
is rooted in recognising the environmental and economic impacts of traditional hospitality operations 
approaches. With increasing global awareness of climate change and resource depletion, the hospitality 
sector is increasingly being forced to adopt eco-friendly practices, making the green revolution a major 
force in reshaping the industry (Ahmed et al., 2021; Tanveer et al., 2023). Pirani and Arafat (2016) de-
noted that the Green Revolution in hospitality encompasses a comprehensive approach to sustainability, 
touching upon various aspects of operations, from sourcing ingredients to waste disposal. However, a 
significant focal point lies in addressing food waste, which has long been a pervasive challenge for the 
industry (Filimonau & Sulyok, 2021; Filimonau et al., 2020). The scale of food waste in hospitality is 
staggering, with enormous quantities discarded at every stage of the supply chain and food service pro-
cess. One of the primary motivations behind the Green Revolution in hospitality is the understanding 
that conventional practices contribute significantly to environmental degradation. When sent to landfills, 
food waste generates methane, a potent greenhouse gas that intensifies climate change (Khadka, 2021). 
The vast amounts of water, energy, and resources invested in food production also become squandered 
when food becomes waste. Therefore, the industry embraces sustainable practices to mitigate its ecologi-
cal footprint due to these repercussions.

Moreover, the Green Revolution aligns with evolving consumer preferences. Tang and Lam (2017) 
stated that modern travellers and diners are increasingly conscientious about the environmental impact 
of their choices. They seek experiences that align with their values, and sustainability has become a key 
factor influencing their decisions. Hospitality establishments, ranging from hotels to restaurants, are thus 
adapting to this shift in consumer behaviour, incorporating eco-friendly practices to attract and retain 
environmentally conscious patrons. In addition to environmental considerations, the Green Revolution 
in hospitality brings about economic advantages. Efficient waste management reduces disposal costs 
and opens avenues for innovative solutions create value from waste (Das et al., 2019; Sahu et al., 2023). 
By adopting circular economy principles, wherein waste is regarded as a resource, hospitality businesses 
can explore opportunities for recycling, composting, and even generating energy from organic waste. 
The Green Revolution is also fostering collaboration within the industry. Stakeholders, including hotel 
chains, restaurants, and suppliers, recognise the collective responsibility to address sustainability chal-
lenges. Collaborative initiatives and partnerships are emerging to share best practices, optimise supply 
chains, and work towards common sustainability goals.

Various certification programs and standards have been developed to guide and assess the sustainability 
efforts of hospitality establishments as the green revolution gains momentum. Recognising and rewarding 
businesses that commit to eco-friendly practices encourages positive change and enables consumers to 
make informed choices, further promoting sustainability in the industry. The Green Revolution in the 
hospitality industry is driven by environmental awareness, economic incentives, and changing consumer 
preferences (Carrete et al., 2012; Kang et al., 2012). As hospitality establishments increasingly recognise 
the benefits of adopting eco-friendly practices, the industry is poised to play a pivotal role in shaping a 
more sustainable and responsible future. The purpose of this chapter is to comprehensively explore and 
address the issue of sustainable food waste management within the hospitality industry. The chapter 
highlights the pressing need for transformative change in how the industry handles food waste. It delves 
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into key findings, including relevant statistics, environmental impacts, and regulatory frameworks to 
highlight the issue’s complexity.

1.1 Importance of Sustainable Food Waste Management

Sustainable food waste management has emerged as a critical component in the broader context of envi-
ronmental conservation, economic efficiency, and social responsibility. Adopting sustainable practices 
in managing food waste extends beyond the immediate benefits to businesses and encompasses global 
concerns related to climate change, resource depletion, and social equity. The staggering volume of global 
food waste is at the heart of the matter. According to estimates from organisations like the Food and 
Agriculture Organization (FAO) of the United Nations, roughly one-third of the world’s food production 
is lost or wasted annually (Sawaya, 2017). It represents a significant misuse of resources and contributes 
to greenhouse gas emissions when the discarded food breaks down in landfills.

From an environmental perspective, the importance of sustainable food waste management becomes 
evident in reducing greenhouse gas emissions (Papargyropoulou et al., 2014). When organic waste de-
composes in landfills, it produces methane, a potent greenhouse gas with a greater warming potential 
than carbon dioxide. The industry can mitigate climate change and minimise its ecological footprint 
by diverting food waste from landfills through sustainable practices such as composting and anaerobic 
digestion. Economic considerations further underscore the significance of sustainable food waste manage-
ment. Businesses within the hospitality sector, including hotels, restaurants, and catering services, incur 
substantial costs associated with purchasing, preparing, and disposing of food (Filimonau & Delysia, 
2019). Efficient waste management practices reduce disposal costs and present opportunities for cost 
savings through improved inventory management, portion control, and streamlined kitchen processes. 
By minimising waste at the source, businesses can enhance their overall operational efficiency and 
contribute to long-term financial sustainability.

Moreover, sustainable food waste management aligns with the growing corporate social responsi-
bility (CSR) trend in business (Usmani et al., 2022). As consumers become increasingly conscious of 
their choices’ social and environmental impacts, companies recognise the need to integrate ethical and 
sustainable practices into their operations. By actively engaging in responsible food waste management, 
businesses demonstrate their commitment to environmental stewardship and community well-being, en-
hancing their brand reputation and customer loyalty. Societally, the importance of sustainable food waste 
management is closely tied to food security and social equity issues (Filippini et al., 2019). While many 
of the world’s population faces food insecurity, the hospitality industry discards large quantities of edible 
food. Businesses can directly address hunger and promote social welfare by redistributing surplus, edible 
food to local communities through partnerships with food banks and charitable organisations. It reduces 
the social impact of food waste and fosters a sense of community engagement and shared responsibility.

The importance of sustainable food waste management must be addressed in the current global context. 
It is a multifaceted imperative that addresses environmental concerns, enhances economic efficiency, 
aligns with corporate social responsibility, and contributes to social equity. As the hospitality industry 
and other sectors increasingly recognise the interconnectedness of these issues, adopting sustainable 
practices in food waste management becomes not just a business necessity but a moral and ethical im-
perative for a sustainable and resilient future.
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1.2 The Current Landscape of Food Waste in Hospitality

The current landscape of food waste in the hospitality industry is marked by staggering statistics and 
evolving trends that underscore the urgent need for proactive and sustainable solutions. As the world 
grapples with food waste’s environmental, economic, and social consequences, the hospitality sector has 
become a focal point for addressing this critical issue (Filimonau & Delysia, 2019).

According to the United Nations Food and Agriculture Organization (FAO), approximately one-third 
of the world’s food production - equivalent to 1.3 billion tons - is lost or wasted annually (Sawaya, 2017). 
In developed countries, consumers’ per capita food waste is estimated to be between 95-115 kg per year, 
whereas in sub-Saharan Africa and South/Southeast Asia, it is around 6-11 kg per year (Thi et al., 2015). 
In addition, the hospitality industry contributes significantly to overall food waste, accounting for a sub-
stantial portion of the one-third global figure. Hotels, restaurants, and catering services generate large 
amounts of food waste at various supply chain stages, including procurement, preparation, and consumer 
leftovers. Moreover, the economic cost of global food waste is estimated to be around $1 trillion annually, 
considering not only the cost of the food itself but also additional expenses related to labour, energy, and 
waste disposal (Slorach et al., 2019). Within the hospitality sector, food waste contributes to substantial 
operational costs, impacting profit margins and overall financial sustainability. Food waste in landfills 
generates methane, a greenhouse gas with a warming potential over 25 times greater than carbon dioxide 
over 100 years. The environmental footprint of food waste extends beyond disposal, encompassing the 
wasted resources used in food production, including water, energy, and agricultural land.

1.3 Trends in Food Waste Reduction

Integrating advanced technology, such as inventory management systems and data analytics, helps busi-
nesses track and manage their food inventory more efficiently, reducing overproduction and minimising 
waste (Chen et al., 2019). Innovative kitchen tools and apps assist in optimising kitchen processes, en-
suring better control over portion sizes and ingredient use (Boland et al., 2019). Moreover, the growing 
emphasis on sustainable and local sourcing practices minimises the supply chain’s environmental impact. 
Farm-to-table initiatives have also gained popularity, connecting consumers with local producers and 
reducing the carbon footprint of transported goods (Benjamin & Virkler, 2016). Additionally, food waste 
is reduced by increasing focus on portion control strategies to minimise plate waste.

2. ENVIRONMENTAL AND ECONOMIC IMPACTS 
OF FOOD WASTE IN HOSPITALITY

Food waste in the hospitality industry has profound implications, extending beyond immediate economic 
losses to significant environmental consequences. Understanding the dual impact of food waste on the 
planet and the economy is crucial for fostering sustainable practices within the hospitality sector.

2.1 Environmental Impacts

One of the most critical environmental consequences of food waste is the generation of greenhouse gases, 
mainly methane, when organic waste decomposes in landfills. By reducing food waste in the hospitality 
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industry, businesses contribute directly to mitigating climate change and reducing their carbon footprint 
(Ben Youssef & Zeqiri, 2022; Gössling et al., 2011). In addition, food production involves utilising vast 
amounts of resources such as water, energy, and agricultural land. When edible food is wasted, these re-
sources become squandered, exacerbating water scarcity, energy consumption, and deforestation (Koning 
et al., 2008). Sustainable food waste management practices in hospitality are essential for preserving these 
resources and promoting responsible resource usage. The environmental impact of food waste extends 
to biodiversity as well. The excessive use of land for agriculture and deforestation disrupts ecosystems 
and contributes to habitat loss for various species. The hospitality industry can preserve biodiversity 
and maintain the delicate balance of ecosystems by minimising food waste. Moreover, discarded food 
in landfills contributes to soil degradation and contamination. When food waste breaks down, it releases 
substances that can harm soil health and water quality.

2.2 Economic Impacts

The economic consequences of food waste within the hospitality sector are multifaceted. Businesses 
incur direct costs associated with purchasing, preparing, and disposing of food. Efficient waste manage-
ment practices, including accurate inventory tracking and portion control, help reduce these direct costs, 
enhancing overall profitability. Food waste often reflects operational inefficiencies within a hospitality 
establishment. De Steur et al. (2016) and Gładysz et al. (2020) coined that overproduction, adequate 
inventory management, and efficient kitchen processes contribute to unnecessary costs. Streamlining 
these operations reduces waste, optimises resource allocation, and enhances operational efficiency. In 
addition, the economic impact of food waste is not confined to internal operations; it also affects the 
external perception of a business (Özbük & Coşkun, 2020). Consumers are increasingly valuing sus-
tainability and responsible practices. Businesses that actively manage and reduce food waste contribute 
positively to their brand image, attracting environmentally conscious consumers and fostering customer 
loyalty. Sustainable food waste management presents opportunities for generating additional revenue 
streams. Innovations (e.g., converting organic waste into biogas for energy production or repurposing food 
byproducts for commercial use) can create value from previously considered waste (Ng et al., 2020). Busi-
nesses that explore these avenues contribute to waste reduction and unlock potential economic benefits.

The environmental and economic impacts of food waste are interconnected. For instance, reducing 
food waste leads to lower resource consumption, which, in turn, reduces the environmental footprint. 
Conversely, by adopting sustainable practices, businesses enhance their economic resilience, positively 
influencing their operational efficiency and brand reputation. As governments and regulatory bodies 
increasingly focus on addressing food waste, businesses within the hospitality sector may face legal 
consequences for non-compliance (Filimonau & Delysia, 2019). Legal costs associated with regulatory 
violations can pose additional economic burdens on establishments. Proactively adopting sustainable 
food waste management practices helps in compliance and mitigates the risk of legal challenges. Food 
waste’s environmental and economic impacts in hospitality are intricately linked, emphasising the need 
for comprehensive and sustainable solutions. Businesses that recognise the interconnected nature of 
these impacts can implement strategies that reduce their environmental footprint and enhance their 
economic viability. As the hospitality sector evolves, embracing responsible food waste management 
practices becomes an environmental imperative and a strategic business decision that fosters long-term 
sustainability and resilience.
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3. CRITICAL CHALLENGES IN SUSTAINABLE FOOD WASTE MANAGEMENT

Various challenges mark the journey towards sustainable food waste management in the hospitality 
industry, each requiring thoughtful consideration and innovative solutions. As businesses strive to mi-
nimise their environmental footprint and optimise resource usage, addressing these challenges becomes 
imperative for successfully implementing sustainable practices. This exploration delves into three key 
challenges: Identifying Sources of Food Waste, Logistical and Infrastructural Challenges, and Cultural 
and Behavioral Factors.

3.1 Identifying Sources of Food Waste

One of the primary challenges in sustainable food waste management is the accurate identification and 
measurement of sources of waste (Amicarelli & Bux, 2021). Many hospitality establishments need more 
precise quantification due to inadequate tracking mechanisms and data collection processes. Without a 
clear understanding of where and how waste is generated, businesses find it challenging to implement 
targeted strategies for reduction. Implementing advanced inventory management systems and data analyt-
ics can provide real-time insights into procurement, production, and consumption patterns (Tiwari et al., 
2018). These technologies enable businesses to track and quantify food waste at each stage of the supply 
chain, facilitating informed decision-making for waste reduction. In addition, the complexity of supply 
chains in the hospitality industry poses a significant hurdle in identifying sources of food waste. With 
multiple suppliers, diverse ingredients, and varying procurement processes, it becomes challenging to 
trace the origin of waste accurately. Lack of transparency in the supply chain exacerbates this challenge. 
Establishing clear communication channels with suppliers, promoting transparency, and adopting sustain-
able sourcing practices are essential. Collaborative efforts with suppliers to optimise delivery schedules 
and reduce overordering contribute to a streamlined supply chain and waste reduction.

Moreover, overproduction is a common source of food waste in hospitality establishments (Papargy-
ropoulou et al., 2019a). Inaccurate demand forecasting, menu inflexibility, and improper portion control 
contribute to excess inventory, leading to unsold or unused food that eventually becomes waste. Dynamic 
menu planning, incorporating flexible portion sizes, and leveraging technology for accurate demand fore-
casting can help businesses align production with actual consumption. By optimising kitchen operations 
and adapting to changing consumer preferences, establishments can reduce the risk of overproduction. 
Furthermore, once food waste is generated, inadequate waste sorting practices can impede the effective 
identification of sources. Contamination of food waste with non-organic materials further complicates 
separating waste streams for proper disposal or recycling. Implementing clear waste sorting protocols, 
providing training to staff, and incorporating user-friendly waste disposal systems contribute to better 
waste segregation. Establishments can collaborate with waste management companies to ensure waste 
is directed to appropriate channels, such as composting or recycling facilities.

3. 2 Logistical and Infrastructural Challenges

Many hospitality businesses need help accessing sustainable waste management infrastructure, par-
ticularly in regions where such facilities are limited. The lack of composting or anaerobic digestion 
facilities can constrain efforts to divert organic waste from landfills (Joshi & Visvanathan, 2019). Col-
laborative initiatives with local governments, waste management providers, and industry associations 
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can help establish sustainable infrastructure. Businesses can advocate for and participate in developing 
community-wide composting programs and facilities. In addition, logistical challenges often hinder ef-
ficient transportation and storage of surplus food for redistribution or repurposing (Facchini et al., 2018). 
Limited capacity, inadequate refrigeration, and transportation costs can impede efforts to redirect edible 
food to charitable organisations or food banks. Establishing partnerships with local charities, utilising 
technology to coordinate timely pickups, and optimising transportation routes can address these chal-
lenges. Investing in refrigeration solutions and collaborating with logistics providers can enhance the 
capacity for safe food redistribution.

Moreover, adhering to regulatory standards for food safety and waste management can take time for 
hospitality establishments. Navigating compliance requirements, obtaining necessary certifications, and 
aligning practices with evolving regulations demand significant effort and resources. Businesses should 
proactively stay informed about local regulations, seek certifications that align with sustainable practices, 
and collaborate with regulatory authorities to ensure compliance. Industry associations and networks 
can guide navigating regulatory landscapes. Furthermore, sustainable waste management practices often 
require upfront investments in technology, infrastructure, and staff training. Small and medium-sized 
enterprises (SMEs) within the hospitality sector, facing tighter budget constraints, may need help to al-
locate resources for these initiatives (Ahmad, 2015). Governments, industry associations, and financial 
institutions can play a role in supporting SMEs through incentive programs, grants, or low-interest loans. 
Sharing best practices and success stories can encourage businesses to prioritise sustainability despite 
initial financial constraints.

Singjai et al. (2018) denoted that the success of sustainable food waste management relies heavily on 
staff awareness and commitment. However, more awareness and training programs can help employees 
adopt responsible practices. Implementing comprehensive training programs that educate staff about the 
environmental impact of food waste and provide practical waste reduction guidelines can foster a culture 
of responsibility. Regular updates and communication reinforce the importance of these initiatives. In 
addition, overcoming ingrained habits and resistance to change poses a significant cultural challenge. 
Employees may be accustomed to existing practices, and shifting towards sustainable alternatives can be 
met with scepticism or pushback. Engaging employees in the decision-making process, creating a sense of 
ownership, and emphasising the positive impacts of sustainable practices can help overcome resistance. 
Recognition and rewards for contributions to waste reduction further motivate staff to embrace change.

Moreover, consumer expectations regarding portion sizes, presentation, and the abundance of choices 
on menus can contribute to food waste (Özbük & Coşkun, 2020). Balancing these expectations with 
sustainability goals requires strategic communication and menu design. Establishing transparent com-
munication with consumers about sustainability efforts, offering flexible portion sizes, and incorporating 
customer education initiatives can influence consumer behaviour. Engaging with patrons and seeking 
feedback can also guide menu adjustments that align with sustainability goals. Furthermore, cultural 
differences in food handling and consumption may impact waste generation. Understanding and accom-
modating diverse cultural norms regarding portion sizes, sharing of dishes, and leftovers is essential 
for effective waste reduction. Tailoring waste reduction strategies to accommodate cultural preferences 
and norms is crucial. Businesses can engage with culturally diverse staff to gain insights and adapt their 
approaches, fostering inclusivity and sustainability.

Navigating sustainable food waste management challenges requires a holistic and adaptive approach 
from the hospitality industry. Identifying sources of waste demands accurate measurement and supply 
chain transparency. Overcoming logistical and infrastructural challenges necessitates collaboration, in-
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novation, and regulatory compliance. Addressing cultural and behavioural factors requires comprehensive 
training, organisational culture shift, and staff and consumer engagement. Successful implementation of 
sustainable practices requires a commitment from all stakeholders, including businesses, governments, 
consumers, and communities. By overcoming these challenges, the hospitality industry can minimise 
its environmental impact, realise economic benefits, enhance brand reputation, and contribute to a more 
sustainable and responsible global food system.

4. INNOVATIVE APPROACHES TO FOOD WASTE REDUCTION

In pursuing sustainable practices, the hospitality industry is at the forefront of adopting innovative 
approaches to tackle food waste. These approaches address environmental concerns, offer economic 
advantages, and foster a culture of responsibility. This exploration delves into three vital, innovative 
strategies: Farm-to-Table Initiatives, Technology Solutions in Hospitality, and Collaborative Efforts 
and Partnerships.

4.1 Farm-to-Table Initiatives

Farm-to-table initiatives revolutionise food sourcing in the hospitality industry, connecting producers 
directly with consumers to shorten supply chains (Damoska & Erceg, 2022). It minimises food spoil-
age during transportation, offering benefits such as access to fresher, seasonal, and locally produced 
ingredients. Additionally, the approach aligns with sustainability goals by reducing transportation 
emissions. Implementation involves forging partnerships with local farmers, designing menus around 
seasonal ingredients, and transparently communicating the origin of food items to build consumer trust. 
In addition to elevating farm-to-table practices, some establishments integrate on-site gardens or vertical 
farming. These initiatives enable restaurants and hotels to grow produce, ensuring hyper-local sourcing 
and offering educational opportunities for staff and patrons. Implementation strategies include utilising 
available garden spaces, incorporating space-efficient vertical farming systems, and involving chefs and 
staff in cultivation.

Moreover, Expanding the farm-to-table philosophy, nose-to-tail, and root-to-stem cooking techniques 
utilise entire animals or plants, minimising waste and promoting culinary innovation (Benjamin & 
Virkler, 2016). By incorporating overlooked or discarded parts into dishes, chefs maximise ingredient 
value. Implementation involves training kitchen staff in these techniques, developing menu items that 
showcase unconventional yet flavorful components, and educating patrons to enhance understanding 
and appreciation of this sustainable culinary approach.

4.2 Technology Solutions in Hospitality

Central to minimizing food waste, advanced inventory management systems with robust data analytics 
capabilities offer real-time insights into inventory levels, expiration dates, and consumption patterns 
(Nikolicic et al., 2021). This empowers businesses to optimise procurement, reduce overstocking, and 
minimize waste. Accurate demand forecasting ensures that establishments order and prepare only what 
is needed, leading to significant cost savings. Implementation involves investing in user-friendly inven-
tory management software, training staff on its practical use, and integrating data analytics to identify 
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trends and inform decision-making. In addition, integrating smart kitchen tools and apps represents a 
technological leap toward efficient food preparation and waste reduction (Liegeard & Manning, 2020). 
Smart scales, temperature sensors, and recipe optimization apps provide chefs with precise measurements, 
cooking times, and portion control, reducing overproduction. These technologies ensure precision in 
cooking, minimizing the likelihood of inaccuracies in portioning. The enhanced efficiency brought about 
by automation streamlines kitchen processes, allowing for better control and coordination. Implementa-
tion strategies include introducing innovative tools tailored to operational needs, training kitchen staff 
on their use, and fostering collaboration between chefs and tech developers for continuous improvement.

Furthermore, dedicated food waste tracking apps are instrumental in proactively managing waste 
within the hospitality industry (Filimonau & Delysia, 2019). These apps empower businesses to monitor, 
analyze, and categorize waste generation, providing a transparent overview of the types and quantities 
of waste produced. By identifying trends and tracking progress over time, these apps foster a culture of 
accountability among staff, actively involving them in waste reduction efforts. Implementation strategies 
include selecting apps that align with the establishment’s specific needs, integrating app data into broader 
sustainability reports, and using insights gained from the apps to inform and adjust waste reduction 
strategies. In addition, incorporating Internet of Things (IoT) sensors into kitchen equipment, storage 
areas, and waste bins transforms waste management into a data-driven, proactive process (Ijemaru et 
al., 2022). These sensors provide real-time data on food storage conditions, shelf life, and consumption 
patterns. By alerting staff to potential issues such as fluctuating temperatures, IoT sensors enable timely 
interventions, preventing spoilage. Moreover, the data-driven insights inform decisions about when to 
use or repurpose ingredients, optimising resource usage and minimising waste. Implementation strategies 
involve integrating IoT sensors into relevant equipment and storage areas, training staff on interpreting 
and responding to sensor data and collaborating with technology providers to customise solutions for 
specific kitchen setups.

5. REGULATORY FRAMEWORKS AND POLICIES IN 
SUSTAINABLE FOOD WASTE MANAGEMENT

The battle against food waste extends beyond the confines of kitchens and supply chains, reaching into 
the crucial realm of policy-making, where regulatory frameworks and policies emerge as linchpins in 
shaping behaviors and fostering best practices. This exploration delves into the intricate landscape of 
regulatory involvement in sustainable food waste management, encompassing two vital dimensions: 
local and global initiatives and compliance and best practices. At the local level, governments world-
wide increasingly recognise the urgency of addressing food waste and enacting regulations that hold 
businesses accountable. These regulations, ranging from San Francisco’s Mandatory Composting to the 
United Kingdom’s Waste Reduction Targets, play a pivotal role in raising awareness among businesses 
and consumers about the importance of food waste reduction (Mourad, 2016). However, challenges in 
adapting to new regulations may necessitate adjustments in practices and infrastructure. Organisations 
and agreements are shaping the discourse on sustainable food waste management, with initiatives such as 
the United Nations’ Sustainable Development Goals (SDGs) and the Champions 12.3 Coalition fostering 
collaboration among countries (Gumbert, 2022). While global initiatives promote a collective approach 
to food waste reduction, adapting these commitments to local contexts poses implementation challenges, 
resulting in varying progress across countries. Certification programs and labels, such as ISO 14001 
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and Zero Waste Certification, serve as tools to recognise businesses adhering to specific standards in 
food waste reduction. These programs build consumer trust and recognition, signalling a commitment 
to sustainable practices; however, the proliferation of certification programs may lead to variability in 
standards and confusion among businesses. In compliance with best practices, governments and regulatory 
bodies are implementing mandatory reporting and measurement requirements for food waste. Initiatives 
like France’s Anti-Food Waste Law and Australia’s National Food Waste Strategy create accountability 
and raise awareness among businesses, though compliance may pose resource challenges for smaller 
establishments. To encourage businesses to redirect surplus food, regions worldwide offer incentives, tax 
benefits, or liability protections for food donations, such as Good Samaritan Food Donation Laws in the 
United States and tax incentives for donations in Canada. While these measures contribute to increased 
food redistribution, navigating incentive programs can be administratively complex. Beyond regulatory 
requirements, industry associations and organisations develop standards and best practices, such as 
Hospitality Industry Best Practice Guidelines in the UK and Grocery Store Best Practices in the United 
States. These provide a roadmap for businesses to implement sustainable practices and continuously 
improve. Finally, research and development funding initiatives, like the European Union’s Horizon 2020 
Program and private foundation grants, drive innovation by providing resources for businesses to explore 
and implement novel solutions (Bell et al., 2018). However, the competitive nature of grant applications 
may limit access for smaller businesses, emphasising the need for efforts to ensure inclusivity. In conclu-
sion, the evolving landscape of regulatory involvement in sustainable food waste management reflects 
a growing recognition of the interconnected challenges of food waste, environmental sustainability, and 
global food security. Collaboration between governments, businesses, and civil society emerges as a 
crucial factor in shaping a more sustainable and responsible future.

6. THE ROLE OF EDUCATION AND AWARENESS IN 
SUSTAINABLE FOOD WASTE MANAGEMENT

Sustainable food waste management hinges on technological innovations, regulatory frameworks, and 
crucial stakeholders’ active engagement and understanding. Education and awareness are pivotal in 
shaping the behaviour of both hospitality staff and consumers, encompassing Training Programs for 
Hospitality Staff and Consumer Education and Engagement. The initial dimension, Training Programs 
for Hospitality Staff, begins by instilling a profound understanding among staff about the multifaceted 
impacts of food waste—environmental contributions to greenhouse gas emissions, economic implications 
on operational efficiency and profitability, and the social responsibility of addressing food insecurity 
(Bond et al., 2013; Okumus, 2020). Training modules incorporate multimedia elements, case studies, 
and real-world examples to enhance engagement, while interactive components like workshops and 
discussions reinforce learning. Another crucial component is equipping kitchen staff with efficient food 
preparation and handling skills, including portion control, inventory management, and menu flexibility 
(Ananno et al., 2021). Waste sorting and recycling protocols are emphasised, educating staff on the 
importance of segregating waste streams and promoting composting and recycling initiatives. Continu-
ous improvement and adaptation are encouraged, fostering a culture where staff stays informed about 
emerging trends and innovations in sustainable food waste management. In Consumer Education and 
Engagement, transparency in communication is vital to involving consumers in the journey towards 
sustainable food waste management. Establishments communicate their commitment to waste reduction 
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through menu messaging, online platforms, and in-house communication. The design of menus plays a 
crucial role, with flexibility, portion options, and highlighting sustainable choices being integral com-
ponents (Dachselt & Hübner, 2007; Lorenz & Langen, 2018). Engaging consumers directly involves 
providing informative materials, introducing rewards programs, hosting interactive workshops or events, 
and conducting community outreach and partnerships. Empowering consumers to reduce food waste 
actively requires educational initiatives offering practical tips, insights, and incentives (Bonomi et al., 
2016). Together, these education and awareness initiatives serve as catalysts for transforming individual 
behaviours and organisational practices, fostering a culture of waste reduction within establishments. 
Bridging the gap between businesses and patrons, consumer education and engagement empower in-
dividuals to make informed choices and actively participate in the broader mission of waste reduction. 
As education becomes a cornerstone of sustainable practices, it shapes the present. It cultivates a future 
where conscious choices and collective efforts lead to a more sustainable and responsible food system.

7. FUTURE TRENDS AND EMERGING TECHNOLOGIES 
IN SUSTAINABLE FOOD WASTE MANAGEMENT

The trajectory of sustainable food waste management is undergoing a paradigm shift as innovative trends 
and emerging technologies reshape the landscape, offering a glimpse into a future where waste reduction 
becomes not just a goal but a fundamental ethos. A significant focal point of anticipation revolves around 
precision technologies and data analytics. Integrating these tools provides unprecedented granularity in 
understanding food consumption patterns, inventory dynamics, and waste generation within hospitality 
establishments (Roy et al., 2022). Harnessing the power of data-driven insights, businesses can optimise 
their operations with the precision that minimises overproduction, enhances inventory management, and 
strategically redirects surplus food towards donation or alternative uses. In addition, artificial intelligence 
(AI) and machine learning stand out as transformative forces against food waste (Khan et al., 2021). 
These technologies can potentially revolutionise how the industry predicts and prevents food spoilage, 
offering real-time analytics that enable proactive decision-making. AI-driven systems can adapt to dy-
namic conditions, learning from patterns and optimising processes to ensure that resources are utilised 
efficiently and waste is minimised across the supply chain. From predicting demand fluctuations to 
optimising kitchen workflows, the integration of AI presents a multifaceted approach to addressing food 
waste at every stage of the hospitality journey.

Beyond technological advancements, a compelling trend shaping the future of sustainable food waste 
management is the profound integration of circular economy principles. This holistic approach envisions 
a regenerative system where resources are consumed and cycled through a continuum of use, recycling, 
and repurposing. In the hospitality industry, this translates into a fundamental redesign of processes to 
extend the life cycle of products and materials. Reusable packaging, closed-loop systems for organic waste, 
and the exploration of innovative methods such as upcycling food byproducts exemplify the commitment 
to circularity. Moreover, the circular economy paradigm goes beyond mere waste reduction; it fosters a 
resilient and resource-efficient ecosystem. By reimagining how products and byproducts circulate within 
the industry, businesses can mitigate the environmental impact of their operations. This approach aligns 
seamlessly with broader sustainability goals, emphasising not only the reduction of waste but also the 
responsible and mindful use of resources throughout the value chain. The integration of circular economy 
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principles into food waste management heralds a future where sustainability is not a mere checkbox 
but an integral aspect woven into the fabric of hospitality practices (Priyadarshini & Abhilash, 2020).

In this envisioned future, businesses operate as stewards of resources, actively participating in creat-
ing a closed-loop system that minimises waste, conserves energy, and champions sustainable practices. 
The circular economy becomes a guiding philosophy, driving innovation, fostering collaboration, and 
inspiring a new generation of practices that redefine success in the hospitality sector. As these trends and 
technologies continue to evolve, the future of sustainable food waste management holds the promise of a 
more efficient, responsible, and resilient industry, setting the stage for a transformative era where waste is 
not just managed but fundamentally reconsidered in the pursuit of a more sustainable culinary landscape.

8. RECOMMENDATIONS FOR THE HOSPITALITY INDUSTRY

In navigating the path towards sustainable food waste management, the hospitality industry can take 
concrete steps to enact meaningful change and cultivate a culture of sustainability. Practical implementa-
tion begins with a comprehensive assessment of current practices and waste generation sources. Estab-
lishments can then adopt technologies such as inventory management systems and food waste tracking 
apps to gain insights into consumption patterns and optimise procurement. Embracing farm-to-table 
initiatives and incorporating on-site gardens or vertical farming further aligns businesses with sustainable 
sourcing practices, reducing the environmental footprint associated with transportation and fostering 
a connection to local ecosystems. In addition, creating a culture of sustainability within the hospitality 
industry necessitates a multifaceted approach. Training programs for staff should educate them on the 
environmental and economic implications of food waste and provide practical skills in waste reduction, 
efficient kitchen practices, and waste sorting protocols. Engaging consumers in the journey towards 
sustainability involves transparent communication about the establishment’s commitment, strategically 
designed menus highlighting sustainable options, and interactive initiatives like loyalty programs that 
incentivise patrons to make eco-conscious choices.

Meanwhile, fostering a culture of sustainability goes beyond individual establishments; it requires 
industry-wide collaboration. The hospitality sector can collectively advocate for and participate in local 
and global initiatives to reduce food waste, align with regulatory frameworks, and share best practices. 
By collaborating with suppliers, charities, and technology providers, businesses can strengthen their 
commitment to sustainability and contribute to a more resilient and responsible industry. As the hospital-
ity sector embraces these recommendations, it reduces its environmental impact. It cultivates a culture 
where sustainability becomes a shared responsibility, shaping a future where conscious practices are 
integral to the culinary experience.

9. CONCLUSION

In conclusion, exploring sustainable food waste management within the hospitality industry has uncovered 
key findings that underscore businesses’ critical role in fostering a more responsible and environmentally 
conscious future. Throughout this journey, it became evident that food waste is not merely an operational 
challenge but a complex issue with far-reaching environmental, economic, and social consequences. The 
statistics and trends surrounding food waste in the hospitality sector revealed the magnitude of the problem, 
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emphasising the urgent need for comprehensive solutions. Food waste’s environmental and economic 
impacts highlighted the interconnectedness of waste reduction efforts with broader sustainability goals. 
Identifying key challenges, from sources of food waste to logistical and cultural factors, illuminated the 
multifaceted nature of the issue. Innovative approaches, such as farm-to-table initiatives and technology 
solutions, showcased the industry’s commitment to embracing change. Regulatory frameworks and poli-
cies emerged as essential drivers, shaping the way businesses approach food waste reduction. Education 
and awareness were recognised as catalysts for change, influencing hospitality staff and consumers.

As reflected in the above literature, it is clear that the hospitality industry has the potential to be a 
powerful force for positive change. Integrating circular economy principles, leveraging emerging tech-
nologies, and adopting practical steps can pave the way for a sustainable future. By embracing farm-to-
table practices, optimising inventory management, and engaging in collaborative efforts, businesses can 
reduce their environmental impact and contribute to building a more resilient and responsible industry. 
Encouraging a sustainable future in hospitality requires a collective commitment. As businesses, policy-
makers, and consumers unite in their efforts, the industry can transcend challenges and set new standards 
for waste reduction. The hospitality industry stands at a pivotal crossroads where conscious choices 
today can shape a more sustainable and responsible tomorrow. As the sector continues to innovate, col-
laborate, and integrate sustainability into its core practices, it holds the potential to not only minimise its 
environmental footprint but also inspire a broader cultural shift towards mindful consumption. Through 
concerted efforts, the hospitality industry can be a beacon of sustainability, leading the way towards a 
future where food waste is minimised, resources are optimised, and responsible practices are integral 
to the essence of hospitality.

REFERENCES

Ahmad, S. Z. (2015). Entrepreneurship in the small and medium-sized hotel sector. Current Issues in 
Tourism, 18(4), 328–349. doi:10.1080/13683500.2014.934211

Ahmed, M., Guo, Q., Qureshi, M. A., Raza, S. A., Khan, K. A., & Salam, J. (2021). Do green HR prac-
tices enhance green motivation and proactive environmental management maturity in hotel industry? 
International Journal of Hospitality Management, 94, 102852. doi:10.1016/j.ijhm.2020.102852

Amicarelli, V., & Bux, C. (2021). Food waste measurement toward a fair, healthy and environmental-
friendly food system: A critical review. British Food Journal, 123(8), 2907–2935. doi:10.1108/BFJ-07-
2020-0658

Ananno, A. A., Masud, M. H., Chowdhury, S. A., Dabnichki, P., Ahmed, N., & Arefin, A. M. E. (2021). 
Sustainable food waste management model for Bangladesh. Sustainable Production and Consumption, 
27, 35–51. doi:10.1016/j.spc.2020.10.022

Bell, J., Paula, L., Dodd, T., Németh, S., Nanou, C., Mega, V., & Campos, P. (2018). EU ambition to 
build the world’s leading bioeconomy—Uncertain times demand innovative and sustainable solutions. 
New Biotechnology, 40, 25–30. doi:10.1016/j.nbt.2017.06.010 PMID:28676417

Ben Youssef, A., & Zeqiri, A. (2022). Hospitality industry 4.0 and climate change. Circular Economy 
and Sustainability, 2(3), 1043–1063. doi:10.1007/s43615-021-00141-x PMID:35098249



123

Green Revolution in the Hospitality Industry
﻿

Benjamin, D., & Virkler, L. (2016). Farm to table: The essential guide to sustainable food systems for 
students, professionals, and consumers. Chelsea Green Publishing.

Boland, M., Alam, F., & Bronlund, J. (2019). Modern technologies for personalized nutrition. Trends in 
personalized nutrition, 195-222. Research Gate.

Bond, M., Meacham, T., Bhunnoo, R., & Benton, T. (2013). Food waste within global food systems. 
Global Food Security.

Bonomi, S., Moggi, S., & Ricciardi, F. (2016). Innovation for sustainable development by educating the 
local community. The case of an Italian project of food waste prevention. In Exploring Services Science: 
7th International Conference. Springer.

Carrete, L., Castaño, R., Felix, R., Centeno, E., & González, E. (2012). Green consumer behavior in an 
emerging economy: Confusion, credibility, and compatibility. Journal of Consumer Marketing, 29(7), 
470–481. doi:10.1108/07363761211274983

Chen, C. K., Palma, F., & Reyes, L. (2019). Reducing global supply chains’ waste of overproduction by 
using lean principles: A conceptual approach. International Journal of Quality and Service Sciences, 
11(4), 441–454. doi:10.1108/IJQSS-03-2018-0024

Dachselt, R., & Hübner, A. (2007). Three-dimensional menus: A survey and taxonomy. Computers & 
Graphics, 31(1), 53–65. doi:10.1016/j.cag.2006.09.006

Damoska Sekuloska, J., & Erceg, A. (2022). Blockchain technology toward creating a smart local food 
supply chain. Computers, 11(6), 95. doi:10.3390/computers11060095

Das, S., Lee, S. H., Kumar, P., Kim, K. H., Lee, S. S., & Bhattacharya, S. S. (2019). Solid waste man-
agement: Scope and the challenge of sustainability. Journal of Cleaner Production, 228, 658–678. 
doi:10.1016/j.jclepro.2019.04.323

De Steur, H., Wesana, J., Dora, M. K., Pearce, D., & Gellynck, X. (2016). Applying Value Stream Map-
ping to reduce food losses and wastes in supply chains: A systematic review. Waste Management (New 
York, N.Y.), 58, 359–368. doi:10.1016/j.wasman.2016.08.025 PMID:27595494

Facchini, E., Iacovidou, E., Gronow, J., & Voulvoulis, N. (2018). Food flows in the United Kingdom: 
The potential of surplus food redistribution to reduce waste. Journal of the Air & Waste Management 
Association, 68(9), 887–899. doi:10.1080/10962247.2017.1405854 PMID:29215968

Filimonau, V., & Delysia, A. (2019). Food waste management in hospitality operations: A critical review. 
Tourism Management, 71, 234–245. doi:10.1016/j.tourman.2018.10.009

Filimonau, V., & Sulyok, J. (2021). Bin it and forget it!’: The challenges of food waste management in 
restaurants of a mid-sized Hungarian city. Tourism Management Perspectives, 37, 100759. doi:10.1016/j.
tmp.2020.100759

Filimonau, V., Zhang, H., & Wang, L. E. (2020). Food waste management in Shanghai full-service res-
taurants: A senior managers’ perspective. Journal of Cleaner Production, 258, 120975. doi:10.1016/j.
jclepro.2020.120975



124

Green Revolution in the Hospitality Industry
﻿

Filippini, R., Mazzocchi, C., & Corsi, S. (2019). The contribution of Urban Food Policies toward food 
security in developing and developed countries: A network analysis approach. Sustainable Cities and 
Society, 47, 101506. doi:10.1016/j.scs.2019.101506

Gładysz, B., Buczacki, A., & Haskins, C. (2020). Lean management approach to reduce waste in HoReCa 
food services. Resources, 9(12), 144. doi:10.3390/resources9120144

Gössling, S., Garrod, B., Aall, C., Hille, J., & Peeters, P. (2011). Food management in tourism: Reducing 
tourism’s carbon ‘foodprint’. Tourism Management, 32(3), 534–543. doi:10.1016/j.tourman.2010.04.006

Gumbert, T. (2022). Food Waste Governance—Introduction to the Case Study. In Responsibility in 
Environmental Governance: Unwrapping the Global Food Waste Dilemma (pp. 119–145). Springer 
International Publishing. doi:10.1007/978-3-031-13729-7_6

Ijemaru, G. K., Ang, L. M., & Seng, K. P. (2022). Transformation from IoT to IoV for waste manage-
ment in smart cities. Journal of Network and Computer Applications, 204, 103393. doi:10.1016/j.
jnca.2022.103393

Joshi, P., & Visvanathan, C. (2019). Sustainable management practices of food waste in Asia: Techno-
logical and policy drivers. Journal of Environmental Management, 247, 538–550. doi:10.1016/j.jenv-
man.2019.06.079 PMID:31260920

Kang, K. H., Stein, L., Heo, C. Y., & Lee, S. (2012). Consumers’ willingness to pay for green initiatives 
of the hotel industry. International Journal of Hospitality Management, 31(2), 564–572. doi:10.1016/j.
ijhm.2011.08.001

Khadka, R. (2021). Quantification of greenhouse gas emissions under different solid waste manage-
ment scenarios: A case study of Kathmandu Metropolitan City, Nepal. [Doctoral dissertation, Lincoln 
University].

Khan, N., Ray, R. L., Kassem, H. S., Hussain, S., Zhang, S., Khayyam, M., & Asongu, S. A. (2021). 
Potential role of technology innovation in transformation of sustainable food systems. Revista de Agri-
cultura (Piracicaba), 11(10), 984.

Koning, N. B. J., Van Ittersum, M. K., Becx, G. A., Van Boekel, M. A. J. S., Brandenburg, W. A., Van 
Den Broek, J. A., Goudriaan, J., Van Hofwegen, G., Jongeneel, R. A., Schiere, J. B., & Smies, M. (2008). 
Long-term global availability of food: Continued abundance or new scarcity? NJAS Wageningen Journal 
of Life Sciences, 55(3), 229–292. doi:10.1016/S1573-5214(08)80001-2

Liegeard, J., & Manning, L. (2020). Use of intelligent applications to reduce household food waste. 
Critical Reviews in Food Science and Nutrition, 60(6), 1048–1061. doi:10.1080/10408398.2018.1556
580 PMID:30633547

Lorenz, B. A., & Langen, N. (2018). Determinants of how individuals choose, eat, and waste: Provid-
ing common ground to enhance sustainable food consumption out‐of‐home. International Journal of 
Consumer Studies, 42(1), 35–75. doi:10.1111/ijcs.12392



125

Green Revolution in the Hospitality Industry
﻿

Martin-Rios, C., Demen-Meier, C., Gössling, S., & Cornuz, C. (2018). Food waste management inno-
vations in the foodservice industry. Waste Management (New York, N.Y.), 79, 196–206. doi:10.1016/j.
wasman.2018.07.033 PMID:30343746

Mourad, M. (2016). Recycling, recovering and preventing “food waste”: Competing solutions for food 
systems sustainability in the United States and France. Journal of Cleaner Production, 126, 461–477. 
doi:10.1016/j.jclepro.2016.03.084

Ng, H. S., Kee, P. E., Yim, H. S., Chen, P. T., Wei, Y. H., & Lan, J. C. W. (2020). Recent advances on 
the sustainable approaches for conversion and reutilization of food wastes to valuable bioproducts. Bio-
resource Technology, 302, 122889. doi:10.1016/j.biortech.2020.122889 PMID:32033841

Nikolicic, S., Kilibarda, M., Maslaric, M., Mircetic, D., & Bojic, S. (2021). Reducing food waste in 
the retail supply chains by improving efficiency of logistics operations. Sustainability (Basel), 13(12), 
6511. doi:10.3390/su13126511

Okumus, B. (2020). How do hotels manage food waste? Evidence from hotels in Orlando, Florida. 
Journal of Hospitality Marketing & Management, 29(3), 291–309. doi:10.1080/19368623.2019.1618775

Özbük, R. M. Y., & Coşkun, A. (2020). Factors affecting food waste at the downstream entities of the supply 
chain: A critical review. Journal of Cleaner Production, 244, 118628. doi:10.1016/j.jclepro.2019.118628

Papargyropoulou, E., Lozano, R., Steinberger, J. K., & Wright, N., & bin Ujang, Z. (. (2014). The food 
waste hierarchy as a framework for the management of food surplus and food waste. Journal of Cleaner 
Production, 76, 106–115. doi:10.1016/j.jclepro.2014.04.020

Papargyropoulou, E., Steinberger, J. K., Wright, N., Lozano, R., Padfield, R., & Ujang, Z. (2019a). Pat-
terns and causes of food waste in the hospitality and food service sector: Food waste prevention insights 
from Malaysia. Sustainability (Basel), 11(21), 6016. doi:10.3390/su11216016

Pirani, S. I., & Arafat, H. A. (2016). Reduction of food waste generation in the hospitality industry. 
Journal of Cleaner Production, 132, 129–145. doi:10.1016/j.jclepro.2015.07.146

Priyadarshini, P., & Abhilash, P. C. (2020). Circular economy practices within energy and waste 
management sectors of India: A meta-analysis. Bioresource Technology, 304, 123018. doi:10.1016/j.
biortech.2020.123018 PMID:32087547

Roy, D., Spiliotopoulou, E., & de Vries, J. (2022). Restaurant analytics: Emerging practice and research 
opportunities. Production and Operations Management, 31(10), 3687–3709. doi:10.1111/poms.13809

Sahu, S., Kaur, A., Singh, G., & Arya, S. K. (2023). Harnessing the potential of microalgae-bacteria 
interaction for eco-friendly wastewater treatment: A review on new strategies involving machine learn-
ing and artificial intelligence. Journal of Environmental Management, 346, 119004. doi:10.1016/j.
jenvman.2023.119004 PMID:37734213

Sawaya, W. N. (2017). Impact of food losses and waste on food security. Water, Energy & Food Sustain-
ability in the Middle East: The Sustainability Triangle, 361-388.



126

Green Revolution in the Hospitality Industry
﻿

Singjai, K., Winata, L., & Kummer, T. F. (2018). Green initiatives and their competitive advantage for the 
hotel industry in developing countries. International Journal of Hospitality Management, 75, 131–143. 
doi:10.1016/j.ijhm.2018.03.007

Slorach, P. C., Jeswani, H. K., Cuéllar-Franca, R., & Azapagic, A. (2019). Environmental and economic 
implications of recovering resources from food waste in a circular economy. The Science of the Total 
Environment, 693, 133516. doi:10.1016/j.scitotenv.2019.07.322 PMID:31635000

Tang, C. M. F., & Lam, D. (2017). The role of extraversion and agreeableness traits on Gen Y’s attitudes 
and willingness to pay for green hotels. International Journal of Contemporary Hospitality Management, 
29(1), 607–623. doi:10.1108/IJCHM-02-2016-0048

Tanveer, M. I., Yusliza, M. Y., & Fawehinmi, O. (2023). Green HRM and hospitality industry: chal-
lenges and barriers in adopting environmentally friendly practices. Journal of Hospitality and Tourism 
Insights. . doi:10.1108/JHTI-08-2022-0389

Thi, N. B. D., Kumar, G., & Lin, C. Y. (2015). An overview of food waste management in developing 
countries: Current status and future perspective. Journal of Environmental Management, 157, 220–229. 
doi:10.1016/j.jenvman.2015.04.022 PMID:25910976

Tiwari, S., Wee, H. M., & Daryanto, Y. (2018). Big data analytics in supply chain management between 
2010 and 2016: Insights to industries. Computers & Industrial Engineering, 115, 319–330. doi:10.1016/j.
cie.2017.11.017

Usmani, M. S., Wang, J., Ahmad, N., Ullah, Z., Iqbal, M., & Ismail, M. (2022). Establishing a corporate 
social responsibility implementation model for promoting sustainability in the food sector: A hybrid 
approach of expert mining and ISM–MICMAC. Environmental Science and Pollution Research Inter-
national, 29(6), 1–22. doi:10.1007/s11356-021-16111-7 PMID:34494192


