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Current Education Model Suggestions for Creating Food Waste Awareness in Tourism 

Education 

Turizm Eğitimlerinde Gıda Atık Bilincinin Oluşturulması İçin Güncel Eğitim Modeli 

Önerileri 
 

ABSTRACT 

The increasing problem of food waste in the tourism sector has become a significant global environmental and economic problem. 

Food waste during tourism activities leads to the rapid depletion of natural resources, a growing carbon footprint, and increased 

waste management costs. Furthermore, the low awareness and consciousness of tourism businesses and their employees on this 

issue further exacerbates the problem. Preventing food waste and adhering to sustainable tourism principles are crucial for both 

reducing environmental burdens and preventing economic losses. The aim of the study is to increase tourism students' sensitivity to 

food waste and raise their awareness in the businesses they work in after completing their education. The primary objective of the 

study is to develop training curricula to ensure that tourism students become qualified personnel with a strong awareness of food 

waste and environmental issues. In addition to a literature review, the study conducted interviews with academics to develop a 

training model. The study proposes six complementary educational models for tourism education: an experiential learning and 

field placement model; a case study model from hotels, restaurants, and destinations; a formative assessment and reflective practice 

model; a capstone project and waste reduction plans model; a criteria, standards, and accreditation alignment model; and a food 

science course content integration model. It is believed that using all these models together will raise students' awareness of 

tourism education and encourage them to be more sensitive to environmental issues in their future workplaces. 

Keywords: Tourism, Tourism Education, Food Science, Food Waste, Environmental Awareness 

 

ÖZET 

Turizm sektöründe giderek artan gıda atığı sorunu küresel çevresel ve ekonomik açıdan önemli bir sorun haline gelmiştir. Turizm 

faaliyetleri sırasında ortaya çıkan gıda israfı, doğal kaynakların hızla tükenmesine, karbon ayak izinin büyümesine ve atık yönetimi 

maliyetlerinin artmasına neden olmaktadır. Ayrıca, turizm işletmelerinin ve çalışanlarının bu konuda yeterli bilinç ve farkındalık 

seviyesinin düşük olması, sorunun daha da derinleşmesine yol açmaktadır. Gıda atığının önlenmesi ve sürdürülebilir turizm ilkeleri 

doğrultusunda hareket edilmesi hem çevresel yükün azaltılması hem de ekonomik kayıpların önüne geçilmesi adına büyük önem 

taşımaktadır. Çalışmanın amacı, turizm eğitimi alan öğrencilerin eğitimleri sonrasında çalıştıkları işletmelerde gıda atıkları 

konusunda hassasiyetlerinin artması ve bilinç düzeylerinin geliştirilmesini sağlamaktır. Turizm öğrencilerinin gıda atıkları ve 

çevresel unsurlar hakkında bilinç düzeyine sahip birer nitelikli personel olması için eğitim müfredatlarının geliştirilmesi, 

çalışmanın temel hedefini oluşturmaktadır.  Çalışmada literatür taramasının yanı sıra eğitim modeli geliştirmek için 

akademisyenler ile görüşmeler yapılmıştır. Çalışma sonucunda, turizm eğitimlerinde deneyimsel öğrenme ve saha yerleştirmeleri 

modeli, oteller, restoranlar ve destinasyonlardan vaka çalışmaları eğitim modeli, biçimlendirici değerlendirmeler ve yansıtıcı 

uygulama eğitim modeli, bitirme projeleri ve atık azaltma planları eğitimi modeli, ölçütler, standartlar ve akreditasyon uyumu 

eğitim modeli ve gıda bilimi ders içeriklerinin entegrasyon modeli olmak üzere, birbirini tamamlayan altı eğitim modeli önerisinde 

bulunulmaktadır. Tüm modellerin bir arada kullanılmasının turizm eğitiminde öğrencilerin bilinç düzeylerini arttırması ve 

gelecekte çalıştıkları kurumlarda çevresel unsurlar konusunda hassas davranacakları düşünülmektedir. 

Anahtar Kelimeler: Turizm, Turizm Eğitimi, Gıda Bilimi, Gıda Atıkları, Çevre Bilinci 
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1. INTRODUCTION 

Despite its vital importance to the global economy, the hospitality and tourism sector continues to be 

excessively wasteful, particularly when it comes to food. In an era of rising food prices and unequal food 

distribution, responsible tourism considers the ethics of environmental and social sustainability; however, 

with the exception of some well-known chef initiatives, food waste is largely overlooked. Tourism and 

hospitality education curricula often focus solely on waste management. Therefore, raising awareness 

about food waste and its consequences and encouraging behavioral changes to reduce it are crucial for 

developing responsible tourism practitioners. 

It is crucial that tourism education be closely linked to food science. The limited coverage of food science 

in current tourism education, outside of gastronomy, hinders the provision of informed student education 

on this topic. However, many tourism businesses, excluding travel agencies, that cater to the basic 

accommodation needs of tourism, offer food and beverage services. Furthermore, due to the fact that food 

consumption and production take place in many accommodation facilities nestled in nature and the 

environment, tourism education requires students to be informed about food science, and particularly about 

food waste. Therefore, food plays a crucial role in tourism activities, and it is crucial for students to be 

aware of how food waste is disposed of and how it can harm the environment. 

Education systems need to develop new and structured training models to raise awareness of food waste in 

the tourism sector and foster sustainable attitudes. This should lead to behavioral change among industry 

employees and service providers, aiming to create lasting solutions to reduce food waste. In this process, it 

is crucial that training programs be designed with both theoretical and practical focus, supported by 

effective communication strategies and behavioral change techniques. The primary objective of this study 

is to raise food waste awareness by recommending current and effective training models for tourism 

education. In this context, the problems and needs encountered will be analyzed in detail, providing 

information that will form the basis for developing training programs. Consequently, adopting conscious 

and sustainable behaviors to reduce food waste is a critical step toward achieving long-term sustainable 

tourism goals, and educational policies should be restructured accordingly. 

The training programs raise awareness among students and industry professionals about preventing food 

waste, while also fostering awareness of the efficient use of resources and waste management. In this 

process, the conceptual framework encompasses key concepts such as the definition and scope of waste, 

and its critical importance in the tourism sector, ensuring a holistic and cohesive approach to the field. 

Consequently, the training emphasizes the importance of food waste as a fundamental element that will 

contribute to the sector's fulfillment of not only its economic but also its ecological and social 

responsibilities, in line with sustainable development goals. 

The overall objective of this study is to develop tourism education content that raises awareness about food 

waste and encourages socially beneficial behaviors through various competencies. By using waste as a 

lens, it responds to the broader tourism education discourse that advocates for the integration of cross-

cutting issues into core supply chain programs and beyond traditional waste management approaches. 

Introducing this content throughout tourism programs should transform graduates into responsible tourism 

practitioners who aim to minimize food waste at all levels of their organizations and in the supply chains 

they manage. The need to integrate food science and tourism science, and to foster this interrelationship in 

tourism education, is presented as a fundamental objective of the study. Information on how to achieve 

these goals and objectives through new tourism education content designs is also outlined below. 

2. FOOD WASTE IN THE TOURISM SECTOR 

Food waste is a global concern, with organizations across various sectors striving to minimize waste 

production through a circular economy approach. The movement towards a Circular Economy of Waste is 

based on social responsibility and sustainable development. The food and tourism sectors have recently 

received increased attention regarding food waste management due to their significant contributions to the 

global economy. Unsustainable levels of food waste are produced worldwide at various stages of the 

supply chain, including preparation, transportation, consumption, and disposal. According to the Food and 

Agriculture Organization of the United Nations (FAO), approximately one-third of all food produced for 

human consumption is wasted, amounting to approximately 1.3 billion tonnes annually. Food waste has 

negative environmental, economic, and social impacts. It can increase the risk of famine, malnutrition, and 

unstable food prices (Mabaso & Hewson, 2018). 



International Journal of Social and Humanities Sciences Research (JSHSR) 

1282 
 

The tourism sector has emerged as a strategic platform for enhancing sustainability and minimizing food 

waste. Tourism education plays a crucial role in preparing future leaders and professionals to meet today's 

global challenges. Universities should prioritize food science-related courses to encourage tourism students 

to engage in responsible behavior throughout their academic lives and future careers. 

The volume of food waste generated in the tourism sector is estimated to be equivalent to the food supplied 

in ten months across the European Union; of all waste types generated in hotels, food waste is the largest. 

Among other objectives, the food waste awareness curriculum designed for undergraduate tourism 

programs aims to help students understand the scale of the problem and its connection to sustainability and 

responsible tourism, and to appreciate the cultural and ethical dimensions of food choice and related waste. 

Building on these objectives, the curriculum aims to change students' attitudes and behaviors regarding 

food waste in ways that are meaningful to them, the sector, and society (Derqui Zaragoza et al., 2018). 

Food tourism, as a form of creative and heritage experience for local communities, is gaining popularity, 

offering opportunities for new economic activities and sustainability management. However, food waste 

remains a troubling focus. With over one-third of food products thought to be wasted, wasted food is the 

largest contributor to tourism sustainability under use and disposal, and post-consumer waste under the 

food material hierarchy. Higher education and food tourism curriculum projects could provide tourists with 

the knowledge and skills to minimize food waste throughout the food chain by preparing local food dishes 

and guiding them on food-related tourist photo walks (Favuzzi et al., 2020). 

2.1. Educational Curriculum and Objectives in Tourism 

An educational intervention for food waste management targets knowledge, motivation, and ability to 

minimize waste in food tourism, preparation and procurement, societal attitudes toward food and food 

entrepreneurship, and values and skills to educate customers about post-consumer waste. Supplementary 

content knowledge areas address food waste fundamentals, measurement and analysis, menu design and 

portion control, supply chain ethics, operations and customer education, and evaluation and circular 

solutions. Additional theory selected for the curriculum includes the socio -ecological food waste 

prevention framework applicable to non-food waste management options, responsible tourism addressing 

food waste in food-related tourism, and the circular economy, which identifies waste as a new food 

resource (Alattar, 2018). 

It is known that tourism education programs typically include more food science-related courses in 

gastronomy. This is insufficient for tourism education curricula. This type of curriculum was developed 

because tourism is not limited to students in gastronomy departments; students studying in this department 

and who will work in the sector in the future are likely to be involved in the culinary department. However, 

the existence of departments that train students for the tourism sector in many different fields, such as 

tourism management, travel, and guiding, necessitates that students who will work in tourism, or who will 

continue their careers in any sector, receive training in food science and waste. Otherwise, training only 

students who will work in the culinary department about food waste will result in a lack of general 

environmental training for students working in many areas of tourism. It is crucial that students who will 

work in various departments of the tourism sector also receive comprehensive training on food waste and 

waste in their curriculum. 

Curriculum objectives and intended learning outcomes inform the expected transformative change in 

student characteristics, behaviors, practices, attitudes, decision-making processes, mindsets, strategies, and 

routines in the food tourism field after graduation. Small group and partner participation during curriculum 

completion should support social outcomes related to friendship, mentoring, employability, and career 

development. The curriculum delivery model should support face-to-face knowledge transfer, 

strengthening of knowledge dissemination and co-creation processes, and short-term teaching strategies. 

Delivery approaches should include a combination of group size and contact hours, preparation and follow-

up expectations, sustained and concentrated participation, focused and open-ended teaching methods, 

formative experience and expertise development, incentives and designed activities, and additional support 

and guidance (Duerden & Rowan, 2023; Kandiko, 2023). 
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To transform the curriculum into an active driver of food waste awareness, a number of behavior change 

theories offer supporting frameworks. Two of these theories, Kirkpatrick's four-stage educational 

assessment and Campbell's capability, opportunity, and motivation framework, are described below, along 

with their highlights, along with insights into sustainability and the circular economy, ethical food waste 

dimensions, and student development. Kirkpatrick's four-stage educational assessment outlines a widely 

accepted progression of expected transformations in hospitality and tourism student education that 

complements the objectives of the proposed curriculum. The following student levels, desired learning 

outcome changes, and methods used to assess these transformations are outlined (Buruleanu et al., 2025; 

Carvalho et al., 2025; Vargas et al., 2025): 

• Participant The curriculum invites students to engage deeply with food waste concepts through six 

thematic modules structured around culinary disciplines such as preparation, service, and 

evaluation. The effectiveness of content delivery, pedagogy, teaching materials, and student 

engagement was assessed through surveys. And non-official interviews by is being evaluated. 

• Knowledge. More fundamentally, the training promotes knowledge of food waste, supported by 

definitions, scope, statistics, and associated indicators specific to the tourism and hospitality 

sectors. Pre- and post-module assessment exams are provided to measure content acquisition. 

Under construction, Module From 2 (Waste controls, measurement, and data interpretation) are 

further validated by the incoming data interpretation control. Module 3 in (Food preparation, menu 

design, and portion control) and Module 4 (Supply chain and procurement ethics) inform 

curriculum-driven menu and procurement design. 

• Application. The curriculum promotes behavioral change regarding food waste through three 

culinary processes, with the goal of further reducing waste destination practices in the supply 

chain. Students participate in a waste audit initiative to collect and analyze organization-specific 

data, then evaluate waste management opportunities based on food-centered case studies. Audit 

results help inform subsequent sourcing, preparation, and serving decisions in the remaining 

modules. The overall goal is to develop student capabilities through preparation, serving, and 

evaluation interventions that support zero-waste strategies at earlier stages of the food and 

beverage cycle. Capstone style It reinforces acquisition and implementation through assessments, 

capstone projects, and menu and supply-based waste reduction action plans. 

• Business Food waste often results from overages in preparation, inadequate portion sizes, and 

incompatible. Menu engineering, all of which are directly addressed in the curriculum. Continuing 

education literature highlights the ethical tension inherent in food management decisions 

throughout the tourism supply chain. Zero food waste environmental and socio-economic 

dimensions about Periodic national reports reinforce both the sector's urgency and employee 

interest in waste reduction opportunities. Analysis of recent food waste sector reviews lends further 

credibility to ongoing narratives. 

Campbell's ability, opportunity, and motivation model (COM-B) proposes a student-centered focus on 

identifying the fundamental drivers of behavior, reinforcing the idea that knowledge does not determine 

actions. Food waste initiatives, particularly in the restaurant and catering sector, further clarify the 

relationship to established curriculum provisions. The curriculum is structured according to destination and 

the flow of reservations. The demand for food waste reduction closely aligns with the reduction of waste 

disposal, so measures implemented in previous process steps receive a special focus (Derqui et al., 2018). 

Food waste is central to sustainable education in tourism and hospitality programs. Students often 

experience a disconnect between theory and practice regarding food waste. Therefore, raising awareness 

and fostering behavioral change remains a significant challenge. While there is support for implementing 

circular economy concepts, aligning with institutional expectations remains a challenge. Transforming 

food waste education within tourism programs requires incorporating concepts from behavioral change 

theories that consider the interactions between self, society, and environment. Integrating multiple social 

and historical perspectives encompassing ethics, geography, science, and culture will enable curriculum 

developers to redesign food waste education programs. Developing responsible tourism education and 

emphasizing the importance of food waste in the food supply chain are also critical goals for curriculum 

transformation (Alattar, 2018). 
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2.2. Ethical and Cultural Dimensions of Food Waste 

Food waste represents an unacceptable loss of resources in the food supply chain and contributes to 

environmental degradation. Approximately one-third of all food produced worldwide is discarded or lost 

during harvesting, processing, distribution, retail, and consumption. The 2020 State of Food Security and 

Nutrition report highlights that 811 million people suffer from hunger and an approximately equivalent 

amount of food is wasted, further complicating the food distribution problem. Food waste contributes to 

greenhouse gas emissions and occupies land for storage (Deda et al., 2022). A global perspective highlights 

the need for comprehensive initiatives to combat climate change through circular economy ideas and 

practices. Food waste prevention, reduction, and utilization should be evaluated not only from an economic 

perspective but also in terms of improving environmental conditions and ensuring their future survival. 

Food waste is recognized as a critical sustainability indicator in tourism businesses, and a solid 

understanding of the fundamentals of food waste provides the necessary context for analyzing food waste 

actions in tourism and hospitality businesses. By examining food waste definitions across various sizes and 

sectors, the practical implications of food waste in tourism businesses, and key food waste indicators in 

hotel rooms and food and beverage services, students should be able to better grasp the scope and 

complexity of food waste issues in food and beverage businesses (Lee & Huang, 2023). 

The cultural and ethical aspects of food waste complement sustainability and circular economy goals. 

Social norms and personal identity influence environmentally friendly actions, making education crucial. 

In high-wage economies where surplus food is rarely consumed, appropriate behavior depends on public 

support and commitment. Cultural representations, including gastronomy and related arts, will ensure close 

social control. Preserving a country's cultural diversity and developing spiritual and identity-related 

activities raise awareness. Attitudes toward food preservation, waste, and recycling vary globally. For 

example, in Asia, hospitality consumers perceive " natural" as honest but tend to discard surplus. In 

Europe, disproportionate consumption is considered an ethical problem, thus increasing the desire to 

recycle. Food waste not only hinders environmental protection and resource conservation but also impacts 

these dimensions (Lu & Ko, 2023). 

2.3. Global and Local Applied Solution Approaches 

Global and local applied solutions are of fundamental importance in reducing and sustainably managing 

food waste in the tourism sector. In this context, prevention and planning strategies focus on reducing 

waste at the source. In particular, unnecessary consumption can be prevented through accurate demand 

forecasting, menu optimization, and inventory management practices. Methods of increasing efficiency in 

the production phase minimize waste through innovative approaches in supply chain management. For 

example, sustainable and flexible agreements with suppliers can reduce waste generation by optimizing 

material usage. Purchasing and menu design practices aim to prevent waste by adjusting portion sizes and 

offering various menu options, taking consumer preferences into account. Consumer awareness and 

behavioral change are supported by awareness-raising education and communication campaigns. Thanks to 

these practices, consumers develop habits to reduce waste. Waste management and recycling systems 

ensure the effective separation and reuse of generated waste. Technologies such as composting, biogas 

production, and recycling facilities enable food waste to be transformed into valuable resources. These 

solutions should be implemented systematically and in an integrated manner to both reduce environmental 

impacts and ensure economic sustainability. As a result, such practices continue to demonstrate innovative 

and effective approaches to food waste management in the tourism sector (Delgado et al., 2023). 

Preventing food waste and effective planning strategies are fundamental elements in achieving 

sustainability goals in the tourism sector. In this context, accurate demand forecasting and capacity 

planning should be carried out in the first stage, so that unnecessary food production or consumption can 

be prevented. Restaurants and accommodation businesses should develop dynamic plans in line with 

customer densities and consumption habits, and minimize unnecessary food production by providing 

flexibility to meet increasing demand. In addition, seasonal variations should be taken into account and 

excessive stock holdings should be avoided. In this context, improving supply chain management and 

basing supplier selection on sustainability criteria will have a material waste reduction effect (Alsuwaidi 

vd., 2022). Training and awareness programs are also important for preventing food waste at the source. 

Raising awareness among personnel about waste reduction encourages the prevention of waste at the 

source. Strategies such as menu optimization and portion control can prevent over-portioning and wasted 

food. Furthermore, the use of technological solutions and analytical tools to reduce waste in kitchens 

supports planning processes. Strong planning and prevention policies not only reduce food waste but also 
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provide economic and environmental benefits. Integrated and sustainable strategies implemented in this 

direction increase efficiency and significantly reduce the amount of waste. These practices reinforce the 

economic profitability and environmental responsibility awareness of the sector, ensuring long-term 

success and sustainability (Amicarelli et al., 2022). 

Efforts to increase efficiency in the production phase play a critical role in minimizing food waste. In this 

regard, the first step should be to identify waste at its source by conducting a detailed analysis of traditional 

production processes. In this way, unnecessary production stages and unnecessary material use can be 

prevented, and the efficient use of resources can be ensured. In addition, determining sustainability criteria 

for suppliers in supply chain management and optimizing supply processes make significant contributions 

to reducing waste rates. By creating standardized and flexible production plans, the quantity and timing of 

products can be harmonized. This is especially possible by taking seasonal fluctuations and demand 

forecasts into account. By using smart inventory management and stock control systems, excess stock and 

products nearing their expiration date can be prevented. This prevents unused surplus products and 

increased waste (Kasavan et al., 2022). 

Taking advantage of technological advancements is also an important factor in reducing waste during the 

production phase. Thanks to automation and real-time monitoring systems, production processes become 

more precise and controllable. To prevent food waste, production plans should be flexible and quick 

adaptation to changes in demand should be possible. Furthermore, educating employees on the correct 

cutting, storage, and preparation techniques is one of the practices that reduces waste. To minimize food 

waste, the integration of sustainable production methods and innovative technologies is essential. This 

ensures both economic and economic benefits (Ashton et al., 2025). 

2.4. Seasonal and Economic Impacts of Food Waste in the Tourism Sector 

The seasonal and structural characteristics of food waste in the tourism sector play a significant role in 

understanding waste generation. From a seasonal perspective, tourism activities generally intensify during 

specific seasons; food demand increases in restaurants, hotels, and other service points during the high 

season, while it decreases significantly during the low season. This causes seasonal fluctuations in waste 

amounts. The increased number of visitors, especially during the summer months, leads to significant 

increases in food supply and consumption, resulting in increased waste and spoilage. Similarly, food 

consumption increases during various festivals and special events, leading to significant levels of waste 

generation. Structurally, waste generation in the tourism sector generally depends on the size of the tourist 

establishment, the variety of menus, and the number of personnel. Large hotels and restaurant chains 

generally have a high waste potential due to their extensive menus and large-scale food use. Furthermore, 

seasonal and regional menu preferences, differences in food habits, and market-appropriate supply chain 

policies also affect waste levels. In particular, overstocking in supply chains leads to an increase in 

products that are not consumed before their expiration dates. Furthermore, errors during the preparation 

and serving process, inadequate portion control, and failure to meet hygiene standards also trigger food 

waste. In addition, customizing menus based on customer demands and planning seasonal changes offer 

significant opportunities for reducing waste. However, when these dynamics are not managed correctly, 

problems such as over-preparation and excess stock arise. Businesses adopting a sustainability approach, 

taking into account seasonal and structural characteristics, can achieve effective results in reducing food 

waste. Therefore, integrating waste management in the tourism sector with appropriate planning and 

practices will offer sustainable solutions from both environmental and economic perspectives (Caponi, 

2022). 

The environmental impacts of food waste lead to the rapid depletion of natural resources and damage to 

ecosystems. Waste occurs in the use of water, energy, and agricultural raw materials during waste 

generation, leading to an increased environmental footprint. In particular, the uncontrolled disposal of 

waste in nature or improper disposal causes pollution of soil and water resources. It also contributes to 

climate change through methane gas emissions. From an economic perspective, food waste represents a 

significant financial loss. Waste occurring both in the production phase and in the service sector increases 

costs. Businesses can reduce their costs by recovering or reducing waste, while also achieving their 

sustainability goals. Controlling food waste increases efficiency in the supply chain, minimizes waste 

generation, and provides long-term economic savings. In this context, reducing environmental and 

economic impacts is critical for ensuring sustainability in the tourism sector. With the right strategies, the 

negative effects of waste on the environment and budget can be reduced, thus protecting the economic 

performance and ecological balance of the sector (Cherukuri & Parthasarathy, 2024). 
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The dynamics of waste generation across different tourism types are shaped by the interplay of various 

factors. In high-density areas such as urban and cultural tourism, the large number of visitors and the 

diversity of the service sector increase food consumption and the resulting amount of waste. In coastal 

tourism, such as sunbathing and sea tourism, the high demand for local cuisines and offerings leads to 

significant food waste in restaurants and accommodation facilities. In areas with less infrastructure, such as 

ecotourism and adventure tourism, the challenges of the food supply chain lead to mismanagement of 

waste. Furthermore, fluctuating visitor numbers according to tourism seasons directly affect waste 

amounts; increases in waste are observed, especially during peak seasons. The ways in which food 

products are purchased and used, menu planning, and cooking habits are also important factors determining 

waste levels. In summary, the generation of food waste according to tourism types is shaped by dynamics 

such as visitor density, service diversity, seasonal changes, and local culinary habits, requiring different 

solutions and measures. Therefore, a detailed analysis of the waste generation dynamics specific to each 

type of tourism is crucial for the sustainability of the sector and the reduction of its environmental impact 

(Eslami et al., 2023). 

2.5. Food Recycling and Energy Production Applications 

Food recycling and energy production applications play a significant role in the sustainable management of 

food waste generated in the tourism sector. Within the scope of these applications, the reuse or conversion 

of waste into energy provides advantages from both environmental and economic perspectives. The use of 

food waste in energy production is primarily achieved through biogas technologies. In this method, organic 

waste is processed anaerobically to produce biogas (methane gas). The resulting biogas is converted into 

electricity and heat energy, making it available for use by hotels, restaurants, and other tourism businesses. 

Furthermore, converting waste into energy is a crucial method, particularly in reducing energy costs and 

carbon footprint (Camilleri, 2021). 

These applications also reduce the volume of waste, facilitating the process of landfilling and disposal. As 

a solution, integrated systems have been developed that include the collection, pre-processing, and 

conversion of food waste into energy production using appropriate technologies. Additionally, biogas 

plants used in energy production are often constructed in accordance with environmentally friendly and 

renewable energy policies. This allows for both meeting energy needs and achieving waste reduction goals. 

Food recycling and energy production practices contribute to the sustainability of the sector and increase 

economic efficiency. Furthermore, these practices instill environmental responsibility awareness in tourism 

businesses and pave the way for the widespread adoption of sustainable tourism practices. Consequently, 

the recovery of food waste integrated with energy production is of strategic importance for both 

environmental protection and cost reduction. Therefore, the adoption and widespread use of these 

technologies in the sector forms the basis for long-term success (Salama & Abdelsalam, 2021). 

3. CURRICULUM DESIGN AND MODULE DEVELOPMENT IN TOURISM 

Concerns about sustainable food systems and responsible tourism have led to the design of a tourism 

education curriculum for food waste based on mandatory and cycle-extending competencies. Competency-

based frameworks distinguish between knowledge, skills, and attitudes (Alattar, 2018). Food waste, a key 

sustainability indicator in global hospitality and gastronomy, has not been addressed by tertiary programs. 

The curriculum aims to build the competencies needed to adopt waste prevention practices in future 

professions and to implement on-campus pilot measures. Envisioned transformations include developing a 

dedicated knowledge base for waste audits, measuring production levels for menu design and supply chain 

decisions, extending meal service and improving customer information provision, standardizing food 

safety policies suitable for consumption, ensuring proper storage time and expanding supply chain 

coordination, and deciding on downstream assessment solutions (Okumuş, 2021; Suanpang et al., 2022). 

Food waste contributes to the environmental burden due to otherwise unnecessary land and water use, 

energy, and greenhouse gases. A sustainable food systems curriculum implemented in tourism education 

will facilitate more efficient use of products, materials, and nutrients, and facilitate students' waste 

management. Designed to foster the adoption of these principles, the curriculum will meet fundamental 

educational needs and serve as a foundational guide for future measures such as waste management. 
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3.1. Integration of Modules into Programs 

Food waste is becoming a global concern due to its significant negative impacts on the economy, the 

environment, and society. Food waste in the tourism and hospitality sector is particularly significant 

because it is one of the largest producers of food waste. Raising awareness of food waste and providing the 

necessary information to reduce it is crucial within responsible tourism guidelines. New curricula need to 

be designed to increase understanding of the fundamentals of food waste throughout the tourism business 

cycle so that competent future business owners can adopt a responsible approach. Integrating curricula into 

educational programs that will increase students' knowledge, change attitudes toward food waste, and have 

a positive impact on society is paramount (Dawson et al., 2024). 

Curricula should be integrated across the three years of the undergraduate degree. In the first year, students 

should have the opportunity to understand general sustainable development issues and learn the 

fundamental concept of responsible tourism. This is primarily due to the provision of important 

prerequisite knowledge for understanding food waste issues in the tourism sector. There are also 

opportunities to participate in experiential learning activities. In the second year, fundamental and 

fundamental knowledge about food waste in tourism can be conveyed through practical modules. The 

catering and accommodation modules in this term will provide students with diverse opportunities to 

consolidate both theoretical and practical understanding of the topic and connect it to the experiential 

learning framework (Lorenzo, 2023). 

Students should be able to gradually connect their practical experiences in tourism work to issues such as 

food, and particularly food waste. Therefore, when integrating food waste and waste education into 

tourism, basic food science should be introduced, especially starting in the first year. Then, in each 

subsequent year, students should be taught the consequences of food waste and the various ways it can be 

used. The most important aspect of integrating food waste into tourism curriculum is the practical 

demonstration of the consequences of food waste. 

Establishing a formative assessment and evaluation procedure allows instructors and program 

administrators to monitor student progress throughout the program, identify barriers to success early, and 

guide students toward their educational goals. Assessment methods include assignment completion and up-

to-date attendance records, while reflective journals, capstone projects, and comprehensive waste reduction 

plans offer insights into student transformation and help measure overall program effectiveness. 

Competency-based frameworks are designed to foster tangible transformational outcomes. Determining 

whether such desired outcomes have actually been achieved requires flexible methods that encourage self-

assessment of progress against established learning objectives without imposing a final assessment 

judgment (Alsuwaidi et al., 2022). 

Early in the curriculum, students will develop a comprehensive annotated bibliography, defined as an 

informative list of selected references with critical commentary. The bibliography will serve as a 

preliminary assessment tool to determine students' original knowledge of food waste management in the 

hospitality sector and their level of understanding of the literature at the beginning of the program. By 

cataloging relevant readings and summarizing ideas alongside preliminary commentary on waste in 

tourism operations, students will gain clarity on interesting topics to explore in greater depth. The 

bibliography will serve as a tool for facilitators to explore the recapitalization of early research in skating. 

Further reading should enable students to gain a deeper understanding of waste management and engage 

with critical texts, developing the skills necessary for assignment development (Derqui Zaragoza et al., 

2018). 

3.2. Content of Modules 

Food waste is a serious concern in the tourism and hospitality sectors. Excessive food waste not only 

threatens food, one of the world's most critical resources, but also creates problems related to 

overconsumption, global warming, biodiversity loss, noise, odor, and soil and water pollution. Food waste 

in food and beverage establishments can account for more than half of total waste. The hospitality and 

tourism sectors generate food waste due to various types of establishments, excessive food ordering by 

customers, losses during preparation, and portion control (Alattar, 2018). The COVID -19 pandemic has 

exacerbated food waste by making the safe delivery of consumables crucial. It has also impacted the 

economic sustainability of many establishments, making solving the problem even more difficult (Favuzzi 

et al., 2020). 
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The curriculum modules are described below. Each module includes core concepts, key terms, learning 

outcomes, resources, and assessment strategies aligned with the targeted competencies and overall 

curriculum objectives. Completing all six modules will facilitate the achievement of the targeted 

competencies. 

• Module 1: Fundamentals of Food Waste in Tourism 

Food waste is a significant issue affecting sustainability, particularly in the tourism and hospitality sectors. 

This issue should be considered in curricular frameworks for the next generation of professionals who will 

help shape policies for sustainable tourism and hospitality practices. Increased awareness of this important 

issue among tourism and hospitality students is needed, and future practices need to be modified to ensure 

responsible tourism (Lee & Huang, 2023). Food waste is defined as food materials that are discarded, 

disposed of, or thrown away during food preparation, production, and consumption in a food service 

establishment. The food and beverage sector in tourism and hospitality is responsible for a significant 

portion of the waste generated in OECD countries. Changes to menu design, portion size, and culinary 

practices in preparation and design can lead to significant reductions in food waste (Omar et al., 2024). In 

conjunction with preparing for more detailed audits that provide data to guide problem awareness and 

action, the waste audits in Module 2 are integrated with measurement and data interpretation. 

• Module 2: Waste Audits, Measurement and Data Interpretation 

Various waste audit methodologies enable the quantification and characterization of food waste. Daily pre- 

and post-consumer audits support the estimation of waste generation and help inform strategic actions 

around menu design, kitchen practices, preparation techniques, and portion control. These topics are 

covered in Module 3. Collecting data on additional waste types is also useful for facilitating collaboration 

across organizations to facilitate benchmarking and share best practices. Waste assessment is at the bottom 

of the waste management hierarchy, but when considered alongside preventable and unavoidable waste, it 

provides a more comprehensive overview. Therefore, audit methodologies may include updates on the 

quantification and valuation of unconsumed food (Derqui Zaragoza et al., 2018). 

• Module 3: Food Preparation, Menu Design, and Portion Control 

Food preparation practices, menu design, and portion sizes significantly impact food waste. Food waste 

often occurs due to over-portioning during preparation, inadequate food cutting skills, and improper 

storage practices. Menu design further contributes to waste through the selection of dishes, recipes, and 

portion sizes. Consequently, culinary skills are critical to reducing food waste and should be incorporated 

into tourism education. Training kitchen staff in proper food cutting will help increase efficiency, manage 

waste streams, and minimize edible loss (Lu & Ko, 2023). Food preparation, menu design, and portion 

control are vital for sustainable waste management. Food preparation, menu planning, and serving are core 

competencies that significantly impact kitchen waste generation. Efforts must extend beyond the supply 

chain to include operational choices that impact waste. These components are also linked to ethical 

sourcing practices that reduce downstream waste (Amicarelli et al., 2022). 

• Module 4: Supply Chain and Supply Ethics 

Supply chain and procurement practices have an ethical dimension that is often overlooked in discussions 

about reducing food waste. Suppliers should be selected based on their own waste reduction efforts, and 

contracts with selected suppliers can include clauses reinforcing their commitment to waste reduction in 

subsequent stages. Foodborne illness and food safety are critical training areas for kitchen staff, but 

appropriate menu options and procurement specifications are also topics explicitly aimed at reducing waste 

in subsequent stages. Such menu and procurement decisions will be appropriately based on the information 

gathered in the waste audit study (Heydari, 2024). Leveraging a supplier's or vendor's waste reduction 

expertise should be a key element in the tender evaluation process. A significant number of completed 

menus may already exist in the waste audit study, and it would be appropriate to select five or six menus 

with the highest overall attractiveness scores and incorporate them into the food preparation, menu design, 

and portion control module. Researching sustainable soil, root, and plant-based ingredients also informs 

portion sizing recommendations and complements the sustainability and social responsibility values 

emphasized in the policy guidance (Kusumowardani et al., 2022). 
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• Module 5: Operations, Service Excellence and Customer Education 

End-user misuse of services and inadequate customer awareness turn moderate waste (e.g., plate scraps) 

into excessive waste. Training that equips hospitality staff to upsell and take orders promptly, while also 

clarifying consumer obligations, can minimize unnecessary consumption. Innovative approaches, such as 

allowing guests to choose portion sizes for main courses, provide valuable learning opportunities about 

satisfaction levels and exclusions. Half-packaging can encourage guests to embrace takeaway and learn 

about unfulfilled reorder levels. Displays that address the discreet abandonment of unopened drinks and 

snacks can encourage consumption or take-home options. Recycling initiatives signal circularity and foster 

broader waste discussions without diluting the original message. Repurposing and complementary 

recycling strategies can shift consumer focus away from food waste (Mabaso & Hewson, 2018). 

• Module 6: Waste Assessment and Circular Solutions 

Food waste is a significant environmental problem in the hospitality sector, with negative economic and 

social impacts. Sustainable tourism development should address food waste through strategies that reduce 

waste production and promote waste utilization, among other objectives. Waste utilization includes reuse, 

recycling, composting, and food product diversion, which recirculate waste within economic systems, 

return resources to production, or minimize disposal. Such approaches can benefit economic efficiency, 

biodiversity, and product quality in the context of sustainable tourism development, minimize greenhouse 

gas emissions, and prevent environmental pollution. Because food waste utilization requires in-depth 

knowledge of the hospitality sector and widespread participation, a holistic and circular food waste 

education program is necessary. Many hospitality establishments are unaware of their food waste 

production volumes and lack a waste reduction-resource framework, highlighting the need to provide 

insights into waste audits, measurement, and data interpretation (Mabaso & S. Hewson, 2018; Rong-Da 

Liang, 2021). 

4. CURRICULUM MODEL SUGGESTIONS IN TOURISM EDUCATION 

The curriculum includes a range of pedagogical approaches and learning activities that encourage the 

participation and engagement of tourism students. In addition to knowledge acquisition, the course design 

emphasizes experiential learning and active approaches that encourage students to connect the topic to their 

personal experiences. The curriculum should encourage industry internships in commercial food services 

whenever possible and continue to support partnerships with food and beverage management programs to 

reduce skill and knowledge gaps. In-class learning activities, such as team-based simulation labs, facilitate 

comparisons of different practices and encourage examination of technical, operational, and ethical 

dimensions. Based on the findings and information obtained through the literature review, new curricular 

content related to food waste in higher tourism education is presented below. 

• Experiential learning And field placements 

Is an effective method in hospitality management. Pedagogical approach aspect widespread aspect 

acceptance (Christou & Chatzigeorgiou, 2020). From the instructor to the student from the transfer of 

rather participation, reflection and application by student experience centrality Students emphasize doing, 

feeling And thinking with busy active intermediaries aspect (Bohn, 2008). Students your ideas to discuss, 

to express their opinions to share And learning to the process more personal aspect including to be 

incentive who innovative, proactive approaches, educators theory real World with its applications 

associations Learning will provide experience personal aspect when they join And experience, experiential 

the "practice" perspective of education when emphasized, learning opposite natural They are expected to 

be more motivated. Actively involving students in the learning process through various pedagogical means 

will promote lifelong learning among them, including the establishment of self-directed and self-regulated 

learning. 

• Case studies from hotels, restaurants, and destinations 

Case studies in hotels, restaurants, and popular tourist destinations highlight the growing concern about 

food waste. Studies in Cape Town, South Africa, reveal that awareness of food waste is increasing 

alongside the lack of effective waste management, thus necessitating research into food management 

practices (Mabaso & Hewson, 2018). These practices have resulted in an 11 % reduction in food waste in 

hotel restaurants and have contributed to a supplier in Portugal launching a dedicated waste management 

program. A similar study examining the situation in Catalonia demonstrated student participation in 

sustainability initiatives in school canteens. However, the lack of a formal food waste management policy 
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in schools has limited the effectiveness of waste reduction strategies. Schools with high-quality policies 

consistent with educational objectives and robust awareness and educational measures have experienced 

increased contamination rates, demonstrating that awareness alone is not sufficient (Derqui Zaragoza et al., 

2018). 

• Formative evaluations and reflective practice 

Food waste has significant social and environmental impacts in the tourism and hospitality sector, yet 

students are often unaware of it. When educators consistently implement formative assessments, encourage 

reflective practice, and offer curricular options, students better grasp concepts like waste definitions and 

the circular economy, even when instructional materials are inadequate. These principles have broad 

pedagogical support and are particularly important when students lack sufficient awareness of food waste 

and its significance. Behavioral theory further supports the use of these practices because they foster 

fundamental knowledge and self-regulatory skills in students. 

Culinary and tourism students face a high level of cumulative assessment, which leaves limited space for 

formative feedback. As a result, even within established waste reduction initiatives, explicit reflective 

practices are not included in the curriculum. Instead, students acquire theoretical knowledge about the 

causes of food waste and then engage in formative reflection in the form of a capstone project. Because of 

these formative opportunities, the initial capstone project addressing food waste generates minimal interest; 

an early reflection, beginning with the third module, fosters awareness of the problem and its broader 

implications. To this end, the competency and experiential categories of the reflection model and 

framework will enable educators to integrate formative assessments even within single-module activities, 

alongside preliminary preparation in introductory topics (Sumarjan et al., 2023; Wang et al., 2023). 

• Completion projects and waste reduction plans 

The final component of a curriculum on food waste in the tourism and hospitality sectors is the inclusion of 

key projects and accompanying waste reduction plans. These projects provide students with the 

opportunity to apply the knowledge and competencies acquired throughout the program and demonstrate 

their understanding of the complexities and challenges involved in effective waste reduction. Students 

select a specific topic, organization, or initiative and create a relevant project plan and supporting reference 

document that identifies waste reduction opportunities. (Abad et al., 2025). The final project offers the 

opportunity for individual or group work and involves an iterative, in-depth process. The accompanying 

waste reduction plan serves as an initial summary and can take many forms, such as a formal proposal, a 

concept note, or a materials kit. Students are encouraged to consult with their respective program 

coordinators to determine an appropriate scope and format. Garriock Capstone projects at Harbor and Ohio 

State University (Alattar, 2018) provide further examples. 

• Compliance with criteria, standards, and accreditation 

While tourism and hospitality education prepares students for market challenges, curricula often overlook 

pressing issues like food waste. At the same time, sustainability and responsible tourism have gained 

prominence in the global tourism discourse. Food waste leads to significant economic, social, and 

environmental impacts that must be incorporated into tourism education. This curriculum, designed for 

tourism and hospitality students, addresses the problem of food waste in hospitality establishments. 

Implemented across different modules and programs, this curriculum aims to equip students with the 

knowledge, skills, and attitudes to prevent and minimize food waste. Understanding the determinants of 

food waste behavior is critical for successful education and behavioral change. Each module should 

address the determinants of inappropriate food waste identified in the literature and develop competencies 

through learning activities designed to achieve specific graduate-level outcomes (Chen & Wu, 2022; Ko & 

Lu, 2022). Accreditation criteria emphasize the importance of identifying the necessary knowledge and the 

competencies required to access this knowledge. While completion scores define the end-of-program 

information for undergraduate students, interim scores represent the information required after the second 

year of study. These documents define the target audience, allowing for more detailed assessment of 

graduate qualifications and tailoring curricula accordingly (McArthur-Floyd., 2024). 
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• Food Science Course Contents Integration 

With the recognition of the importance of food science for the tourism sector in recent years, studies on 

food safety, hygiene, waste management, and food waste reduction have intensified. In this context, food 

engineering graduates have been employed in gastronomy programs, and food science courses have been 

incorporated into the curriculum (Akyurt & Yolasığmazoğlu, 2022). Furthermore, with the emergence of 

new technologies, gastronomy programs have transitioned to product production using technologies shared 

with food science. Such technological approaches are considered within the scope of gastronomy 

engineering, which also aims to reduce food waste and minimize food waste (Akyurt & Yolasığmazoğlu, 

2023). Education on food waste, waste management, and food waste prevention should be integrated into 

every course at the associate and undergraduate levels. Given that these students will be employed at 

multiple levels within the tourism sector, the integration of food science-related courses into curricula is 

essential. 

5. CONCLUSION 

Food waste remains one of the most pressing sustainability issues in the tourism and hospitality sector. 

Globally, a quarter of edible food is thrown away or lost. Restaurants alone waste 10 % of their food, and 

the food service sector is among the largest contributors to food waste. The magnitude of the problem is 

further highlighted by the difference between the volume of waste generated during production and 

processing before reaching the consumer and the reduction and loss during consumption. The overall 

percentage of food waste in tourism-related food services is reaching a significantly alarming level. 

Food waste is among the most significant sustainability challenges facing the tourism and hospitality 

sector. It depletes natural resources, increases greenhouse gas emissions, and attracts unwanted attention 

from consumers demanding sustainable practices. The sector is relatively unaware of the scale of the 

problem and the available interventions to address it. Therefore, there is a significant opportunity to 

leverage a range of behavior change theories applied to education across tourism curricula to promote 

transformative learning about food waste. Given the complexity of food waste, its specific target audience, 

and the urgent need for an integrated approach, a food waste awareness curriculum spanning the entire four 

years of tourism education is recommended. This serves the broader goals of developing students as 

sustainability managers and responsible tourism advocates. 

Food waste is a global problem that manifests itself in complex ways throughout the food cycle. A 

multifaceted approach encompassing waste prevention, reduction, recycling, composting, and disposal is 

needed, along with audits to compile accurate data to monitor progress at every level. While the 

importance of addressing this issue in schools has been internationally recognized, hospitality education in 

the tourism sector remains an overlooked opportunity to raise awareness and drive change before future 

professionals enter the workforce. Therefore, teaching about food waste will emerge as a key action within 

environmental tourism education. 

To promote food waste awareness training in tourism education, faculty members need to develop and 

develop skills in a variety of areas. Initially, a group of instructors should receive training in food waste 

concepts, challenges, and solutions applicable to tourism. Supplemental professional development should 

help all faculty members effectively teach these concepts and integrate them into broader curricula as 

needed. Faculty members who encounter specific pedagogical or technological challenges can receive 

targeted support in these areas. 

Instructors must understand fundamental food waste concepts, as well as relevant behavior change theories 

that inform curriculum design and desired transformational learning outcomes. Fostering sustainability 

awareness requires an introduction to sustainability principles and practices. Understanding how 

sustainability relates to the circular economy and waste prevention will strengthen the focus on waste 

generation. Furthermore, aligning with the sector's ethical core competencies requires addressing food 

waste ethics and a cultural sensitivity to the issue. 

Finally, it would be appropriate to offer a suggestion for scientists considering future research on this topic. 

Conducting a study on the topic using content analysis will facilitate the work of scientists considering 

future research on this topic. Content analysis refers to the compilation of a scientific topic in terms of 

method, content, destination, and overall scope (Ültay, Akyurt, & Ültay, 2021). A descriptive content 

analysis study examining the relationship between food waste and tourism education will reveal the topics, 

methods, and content that future scientists studying this topic can utilize. 
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Developing sustainable and holistic policies to mitigate the negative impacts of food waste on the tourism 

sector is crucial. Strategies for preventing food waste at its source, including staff training, tourist 

awareness campaigns, supply chain management, and inventory control, should be widely implemented. 

Furthermore, planning that minimizes waste should be carried out through menu design and market 

analysis, and priority should be given to methods that promote efficiency and recycling in kitchen 

operations. Educational and communication campaigns that raise tourist awareness will be an effective tool 

in reducing food waste. In addition, food recycling and energy production projects should support 

environmental and economic sustainability by transforming waste into valuable resources. Policies 

regarding food waste in tourism should be integrated into national legislation, taking international 

standards into account. The most important aspect of this is to make inspections regular and to implement 

penalties. Moreover, successful practices can be disseminated by developing case studies and examples of 

best practices with the participation of sector stakeholders in tourism. Continuous monitoring of waste 

through effective measurement, tracking, and evaluation methods is important for identifying areas for 

improvement and updating policies. In conclusion, policies aimed at reducing food waste in the tourism 

sector will both strengthen environmental sustainability and increase economic efficiency. In this context, 

the responsible actions of all relevant stakeholders and the adoption of a culture of continuous 

improvement will enhance the effectiveness of these policies. 

The current study proposes modules that could be implemented in curricula to integrate food waste, a topic 

within food science, with tourism education. Because this topic encompasses numerous details related to 

both environmental and food waste, it is clear that scientific studies using diverse methodologies are 

needed. 
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