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Abstract: About one-third of the world's food production is lost or wasted annually at different stages 
of food supply chains (FSCs). Food loss usually occurs in the early stages of FSCs, while waste is 
more prevalent in their final stages. Thus, the main objectives of the present study were to investigate 
the causes of loss and waste, as well as strategies that can minimize them. Decreasing food waste 
in collective catering organizations, including university restaurants, is situated in the context of these 
concerns. In order to contribute to this discussion, the authors investigated the causes of wastage in 
university restaurants and possible interventions recommended in the literature to reduce it. A search 
considering the “food waste” and “university restaurant” constructs in five different databases found 
352 publications related to the theme, of which 21 supported to answer the two questions that guided 
this search: Q1: “What are the causes that contribute to food waste in university restaurants?” and 
Q2: “What are the interventions that can be or are used in university restaurants to reduce food 
waste?” The literature search identified 13 causes (portion size; quality; price; emotion; palatability; 
preparation/cooking; menu; time; satiety; storage; service; overbuying; security) and 14 possible 
interventions (campaigns; trayless systems; waste management; portion size; quality; changing 
menus; planning; preordering; charity/donations; nutritional information; coercion; changing the 
dishes; preparation/cooking; storage). From this perspective, the present article provides a holistic 
view of food waste in university restaurants, in order to guide mitigation interventions and future 
research on this theme. 

Keywords: Systematic literature review; Plate waste; Factors; Actions; Causes; Interventions. 

Resumo: Cerca de um terço da produção mundial de alimentos é perdido ou desperdiçado 
anualmente em diferentes estágios das cadeias de produção agroalimentar (CPA). Geralmente, 
as perdas de alimentos acontecem nos estágios iniciais das CPA, enquanto o desperdício está 
mais presente nos estágios finais destas cadeias. Assim, os principais objetivos do presente 
estudo foram investigar as causas de perdas e desperdícios, bem como estratégias que possam 
minimizá-los. A diminuição do desperdício de alimentos em organizações de alimentação 
coletiva, incluindo restaurantes universitários, situa-se no contexto destas preocupações. Para 
contribuir com essa discussão, os autores investigaram as causas do desperdício em 
restaurantes universitários e possíveis intervenções recomendadas na literatura para reduzi-lo. 
Uma pesquisa considerando os construtos “desperdício de alimentos” e “restaurante 
universitário” em cinco bases de dados diferentes encontrou 352 publicações relacionadas ao 
tema, das quais 21 apoiaram responder as duas questões que nortearam essa busca: Q1: “Quais 
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são as causas que contribuem para desperdício de alimentos em restaurantes universitários?” e 
Q2: “Quais são as intervenções que podem ser ou são usadas em restaurantes universitários 
para reduzir o desperdício de alimentos?” A pesquisa bibliográfica identificou 13 causas (tamanho 
da porção; qualidade; preço; emoção; palatabilidade; preparação/cozimento; composição do 
cardápio; tempo; saciedade; armazenamento; serviço; compras em excesso; e segurança) e 14 
possíveis intervenções (campanhas; remoção de bandejas; gerenciamento de resíduos; tamanho 
da porção; qualidade; mudança de cardápio; planejamento; pré-encomenda; caridade/doações; 
informações nutricionais; coerção; mudança de pratos; preparação/cozimento; e 
armazenamento). Nessa perspectiva, o presente artigo fornece uma visão holística do 
desperdício de alimentos em restaurantes universitários, a fim de orientar intervenções de 
mitigação e futuras pesquisas sobre o tema. 

Palavras-chave: Revisão Sistemática da Literatura; Desperdício em pratos; Fatores; Ações; 
Causas; Intervenções. 

1 Introduction 

Food insecurity has increased worldwide (Warshawsky, 2011), and to fight 
against it, the United Nations included food security as one of the 17 Sustainable 
Development Goals (SDG) set by Agenda 2030 (United Nations, 2015). It is 
estimated that 821 million people are already undernourished (FAO, 2018). 
Conversely, while some people are struggling to access staple foods (Schneider, 
2013; Douglas, et al., 2015; Purdam et al., 2015); food is also been wasted 
worldwide (Schneider, 2013). 

About 1.3 billion tons of food are lost or wasted annually, which is equivalent to 
30% of world food production, and represents a monetary value approaching $750 
billion (FAO, 2017). Besides economic losses (Graham-Rowe et al., 2015; Thyberg & 
Tonjes, 2016), wasted food also generates environmental impacts due to the natural 
resources used in its production, and the emission of greenhouse gases 
(Williams et al., 2015). In addition, wasting food in societies in which people are still 
going hungry evidences lack of respect for food by affluent societies (Schneider, 
2013), since food could be made available to people in need (Thyberg & Tonjes, 
2016). 

This context has raised questions about how to reduce food losses and waste in agro-
food production chains (Raak et al., 2017). Food loss and waste along agro-food 
production chain represent misused resources. As resources (land, energy, water, 
agricultural inputs, etc.) are limited in nature, they must be applied efficiently and 
sustainably (Beretta et al., 2013). 

However, an in-depth understanding of the factors that most influence food loss 
and waste is necessary in order to then propose solutions to the problem (Raak et al., 
2017). There are different causes of food waste, which are strongly influenced by the 
socioeconomic context of a given country and the organization of its food system 
(Gustavsson & Stage, 2011). The amount of food that is lost or wasted can be 
influenced, for example, by levels of income, industrialization, and development 
(Chalak et al., 2016). 

While the debate about food waste is of global importance, developing countries tend 
to face relatively greater challenges, especially in food waste management, given the lack 
of selective collection and historical data that hamper planning of mitigation interventions 
(Thi et al., 2015). 

Developed countries usually have higher rates of food waste (Martin-Rios et al., 2018). 
Per capita food waste in developed regions, such as Europe and North America, amounts 
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to 95-115 kg/year, while in developing regions, such as sub-Saharan Africa and South 
and Southeast Asia, this value is about 6-11 kg/year (Gustavsson et al., 2011). 

However, recent studies have shown that food waste is a threat in developing 
countries as well. According to Porpino et al. (2015) and Porpino (2016), Brazilian 
households discard considerable amounts of food due to cultural factors: abundant 
food stocks are highly valued, and can convey ideas of wealth, hospitality and 
affection. 

It should be noted that the concept of food loss and wastage is often used in the 
scientific literature to identify food for human consumption that is subsequently 
discarded, lost, degraded or contaminated (Gustavsson et al., 2011; Girotto et al., 
2015). Even though there is no consensus on terminology, the present article 
considers losses that occur upstream of food supply chains, i.e., inadequate 
agricultural practices, technical limitations, financial and labor constraints, and 
inadequate infrastructure for storage, processing, and transportation 
(Gustavsson et al. 2011). 

Food waste has been investigated more often at the consumer stage, where collective 
feeding services are gaining prominence (Parfitt et al., 2010; Birisci & McGarvey, 2018). 
In this case, it may be attributed to serving or preparing oversized portions, purchasing 
excess food, inability to consume food before its expiration date, and difficulty in correctly 
interpreting the instructions on the labels of packages (Buchner et al., 2012; 
Katajajuuri et al., 2014; Papargyropoulou et al., 2014). 

Out-of-home eating has increased considerably during the last decades and has 
become relevant in the daily diet (Ferreira et al., 2013). As a result, food services 
have become a strategy to promote a balanced diet for an increasing number of 
consumers. However, studies on waste in food services lack accurate data 
(Sebbane & Costa, 2018). The present article aims to contribute to this discussion 
by investigating the causes of waste in university restaurants and the possible 
interventions recommended in the literature. From this perspective, one of the main 
contributions of this work is to provide a holistic view of food waste in university 
restaurants, in order to guide future research on this theme. 

2 Food services and waste: the case of higher education institutions 
(HEIs) 

Food services are composed of businesses and people involved in the preparation of 
meals and beverages for non-home consumption (Pirani & Arafat, 2016). These services 
can be divided into private and public. 

The private sector of food services consists of businesses that aim to maximize their 
profit, such as restaurants, fast food restaurants, pubs, hotels, etc. The public sector 
differs in that profit is not the main objective; rather, it is the provision of services, such as 
providing food in schools, hospitals, prisons, military installations, etc. (Table 1) (WRAP, 
2013). 
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Table 1. Food services: description and examples. 

Sector Type of food 
service Description Examples 

Pr
iv

at
e 

Se
ct

or
 

Commercial 
restaurants 

Establishments with food services for 
consumption in the environment; the 

users pay after finishing the meal. 

Japanese and Chinese 
restaurants, bistros, self-
service restaurants, a la 

carte etc. 

Fast-food 
restaurants 

Establishments with food services for 
consumption inside or outside the 

environment; users pay at the time of 
ordering the meal. 

Fast food restaurants, 
bars, cafeterias etc. 

Pubs 

Establishments where services are 
mostly related to the supply of 

beverages. Food service accounts for 
less than 50% of their business. 

Pubs, discotheques, 
bars etc. 

Hotels 
Establishments that provide 

accommodation. Food service accounts 
for less than 50% of their business. 

Hotels, hostels, bed and 
breakfast 

accommodations etc. 

Recreation 

Establishments in which the focus is 
services for leisure. They may contain 

restaurants, fast-food restaurants, pubs, 
etc. 

Museums and galleries, 
theaters, cinemas, sports 
clubs, on-board services 

etc. 

Buffets 
Feeding of employees in the work 

environment, such as companies and 
industries. 

Restaurants in the 
workplace, which are 

managed by the 
organization or 

outsourced. 

Pu
bl

ic
 S

ec
to

r Health Care Establishments where the focus is on 
services for medical care. 

Public and private 
hospitals, shelters for the 

elderly etc. 

Education Establishments where the focus is the 
education of children and/or adults. 

Nurseries, kindergartens, 
primary and secondary 

schools, universities etc. 

Other 
Services 

Environments that have food services 
financed by the public sector and do not 

include medical care and education. 

Prisons, armed forces, 
police, firefighters etc. 

Reducing costs related to food waste is important for both the public and private 
sectors. While in the private sector, food wastage diminishes the organizations’ profit, it 
leads to increases in public spending in the public sector, reducing the amount of 
resources that can be reallocated to the provision of other services (Gardin Alves & Ueno, 
2015). Thus, there is an urgent need to change consumer behavior in both sectors in order 
to reduce food waste (Stöckli et al., 2018). 

The public sector is showing increasing interest in knowing the values of their 
consumption and food waste (Kuo & Shih, 2016). Several food service provider 
institutions have been making efforts to reduce food waste, such as military facilities 
and university restaurants (Lenahan & Kirwan, 2001) and hospitals (Williams & Walton, 
2011). 

Large quantities of waste usually indicate operational deficiencies, such as 
undesirable food quality, wrong portion sizes, inefficiency of menus, etc. (Al-Domi et al., 
2011). Universities around the world are estimated to produce some 540 million tons of 
food waste annually, enough to feed a large number of hungry people (Painter et al., 
2016). 
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Food waste generated in food services is usually from overproduction, improper cuts 
and crushing, deterioration, incorrect cooking, etc. One of the main drivers of this problem 
is the difficulty of calculating the correct amount of food to be cooked, because of the 
complexity of predicting consumer demand and expectations. As a result, inadequate 
planning can lead to the generation of excessive inventories and greater waste (WRAP, 
2013). 

Waste on consumers’ plates is usually attributed to serving oversized portions, 
resulting in food not being eaten. These leftovers are more common in buffets, since 
these services usually prepare larger quantities of food than necessary, and 
customers/guests take larger quantities of food than they actually consume (Pirani & 
Arafat, 2016). 

As a result of the diversification and characteristics of the private and public 
sectors, it is difficult to describe all the factors that contribute to wasting food. 
However, studies have contended that the causes can be divided into three main 
categories: waste during preparation; incorrect management; and leftover food 
(Parfitt et al., 2010; Pirani & Arafat, 2016; Beretta et al., 2013; Papargyropoulou et al., 
2014). 

Sebbane & Costa (2018) discussed strategies to limit the amount of waste 
generated during food preparation and consumption in restaurants. According to 
these authors, the implementation of these strategies is only possible if precise data 
on the quantity and causes of food waste are established (Sebbane & Costa, 2018). 
Different causes can influence waste in university restaurants. These include 
inadequate meal planning, consumer food preferences, and inadequate training of 
food workers (Alooh, 2015). 

University restaurants are reputed to have high levels of waste (Merrow et al., 2012; 
Alooh, 2015; Birisci & McGarvey, 2018). It is important to note that, although HEIs were 
originally created to provide communities with places to create, communicate and 
disseminate ideas (Wright, 2006; Alooh, 2015), they are increasingly involved in the 
provision of support services, transport, retail, leisure, food supply, and waste 
management (Zhang et al., 2014). 

According to Byker et al. (2014), university food services represent a sector of great 
interest for interventions aimed at reducing waste. Consumption waste threatens the 
primary goal of nutrition in universities, which is to provide students with adequate and 
nutritionally balanced daily meals (Byker et al., 2014). Moreover, since students of public 
universities generally eat at university restaurants during the week, great quantities of food 
are produced and handled, which can represent a significant source of waste 
(Boschini et al., 2018). 

3 Materials and methods 

Systematic literature reviews (SLRs) involve a comprehensive search of relevant 
studies on a specific subject, which are evaluated and synthesized according to an 
explicitly predetermined method. SLRs adopt a replicable, scientific, and transparent 
process that seeks to minimize research bias by providing an audit of researchers' 
decisions, procedures, and conclusions (Tranfield et al., 2003). Researchers established 
criteria for specificity and quality for the selection of studies pertinent to the discussion of 
a theme (Briner & Denyer, 2012). 

In the present article, the SLR adopted the stages proposed by Tranfield et al. (2003): 
i) planning, ii) conduction and iii) documentation and results. 
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i) Stage I: planning 

Searches were carried out in the Scopus, Web of Science, Scielo and Google Scholar 
databases to find specific studies in the area that guided resolutions about food waste in 
university restaurants. The SLR sought to answer the following questions (Phase 1), 
based on the objective of identifying articles published in periodicals/conferences that deal 
with food waste in university restaurants: 

Q1: What are the causes that contribute to food waste in university restaurants? 

Q2: What are the interventions that can be or are used to reduce food waste in university 
restaurants? 

Next, the constructs and keywords that cover the theme were specified, as well as 
the search expressions. The constructs used in the search were “food waste” and 
“university restaurant.” The keywords were identified in order to insert as many 
relevant terms as possible. For each construct, an individual expression was created, 
which was composed of Boolean operators to incorporate different orthographies and 
synonyms. 

Proximity operators (NEAR/5) were used to find 5 words within the specified terms. 
Next, quotation marks were used to include exact terms, making it impossible for other 
words to appear between them. Truncation of the words in quotation marks was also 
included for the two search expressions, in order to find all the derivations from a radical. 
It is worth mentioning that the two search expressions were elaborated following the 
same logic process and were defined after a series of tests carried out with the help of 
specialists in the subject area and two librarians specialized in search strategies in 
databases. Finally, the two search expressions were unified by the Boolean operator 
“AND”, thus forming the following search expression (SE): ((food NEAR/5 waste OR 
food NEAR/5 wastage OR “waste of food” OR “food wast*”)) AND ((((“college* cafe*”) 
OR (“college* canteen*”) OR (“college* restaurant*”) OR (“facult* cafe*”) OR (“facult* 
canteen*”) OR (“facult* restaurant*”) OR (“dining* hall*”) OR (“universit* cafe*”) OR 
(“universit* canteen*”) OR (“universit* restaurant*”) OR (“educat* sector*”))) OR 
(((college NEAR/5 cafeteria) OR (college NEAR/5 canteen) OR (college NEAR/5 
restaurant) OR (faculty NEAR/5 cafeteria) OR (faculty NEAR/5 canteen) OR (faculty 
NEAR/5 restaurant) OR (dining NEAR/5 hall) OR (university NEAR/5 cafeteria) OR 
(university NEAR/5 canteen) OR (university NEAR/5 restaurant) OR (education NEAR/5 
sector)))). 

The Engineering Village, ProQuest, Scopus, Web of Science and Scielo databases 
were considered due to their relevance; because they provide complete information for 
the area of study; and due the number of articles returned during the search expression 
delimitation tests. 

Then the selection criteria were defined. Selection bias in systematic reviews may 
arise when the selection criteria are not clearly established, or they restrict the inclusion 
of studies in a way that could impair the findings (Nightingale, 2009). In addition, only 
journal articles, conference articles and in-press articles with readability in full and written 
in Spanish, English or Portuguese were considered. 

The steps in Stage I were inputs into the development of a protocol review (Phase 2) 
(Appendix A) that guided the study and provided clear guidance for its progress. 

      ii) Stage II: conduction 

The first search resulted in 352 articles distributed in the five databases (Engineering Village 
= 25, ProQuest = 145, Scopus = 137, Web of Science = 45, Scielo = 0) (Phase 3). Then the 
selection criteria (Phase 4) were applied: i) only articles in periodicals, conference articles and in-
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press articles, resulting in 288 articles (Engineering Village  =  23; ProQuest = 113; Scopus = 
114; Web of Science = 38); ii) only articles written in Spanish, English or Portuguese, totaling 278 
articles (Engineering Village = 23, ProQuest = 107, Scopus = 114, Web of Science = 38); and iii) 
only articles without repetition, totaling 220 articles. 

A quantitative analysis of the documents (Phase 5) was done using Start® software. It 
allowed the researchers to apply the weighting criteria, and to establish the priority for reading of 
the articles according to the number of keywords found in the titles, abstracts and keywords 
(Table 2). 

Table 2. Weighting criteria for quantitative analysis of SLR. 

Evaluation method Points/Occurrence 
Keywords found in title 5 

Keywords found in abstract 3 
Keywords found in keywords 2 

The 220 papers selected were read and analyzed with a focus on the titles, abstracts, 
and keywords, returning a total of 92 studies. To ensure the accuracy of the review 
process, the authors read the introductions and conclusions of the remaining studies, 
resulting in 39 selected studies (Phase 6). 

In order to evaluate the usefulness and relevance of the selected studies to the objectives of 
this work (Phase 7), the authors established six criteria questions (C1 to C6) (Table 3) that were 
analyzed using quality ranking (Low, Medium and High) as proposed by Nidhra et al. (2013). 

Table 3. Quality criteria and rankings applied in SLR. 

Criteria Low (+0 points) Medium (+ 1 point) High (+2 points) 
C1: Did the article 

contribute to the literature 
about food waste in 

university restaurants? 

There was no 
contribution. 

There was little 
contribution. 

There was a large 
contribution. 

C2: Did the article present 
an in-depth theoretical 

reference on the subject? 

No theoretical 
reference on the 

subject. 

A reasonably 
detailed theoretical 
framework on the 

subject. 

A very detailed 
theoretical reference 

on the subject. 

C3: Did the article 
measure the amount of 

food wasted in university 
restaurants? 

No measurements 
made. - Measurements 

made. 

C4: Did the article clearly 
describe the research 

method used? 
No description. Superficial 

description. Clear description. 

C5: Did the article propose 
alternatives for food waste 
management in university 

restaurants? 

No alternatives 
proposed. 

A few alternatives 
proposed. 

Many alternatives 
proposed. 

C6: Did the article 
describe its limitations and 

make suggestions for 
future research? 

Did not describe 
its limitations or 

make suggestions. 

Superficially 
described its 

limitations and 
made suggestions. 

Clearly described its 
limitations and 
made future 
suggestions. 
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The usefulness and relevance of each study were analyzed by totaling the results for the 
criteria. The results were then divided into three classifications. If a study fulfilled one of the 
usefulness/relevance criteria, a score of +2 points was awarded for this criterion. If a study 
partially met one of the criteria, a score of +1 was awarded for that criterion. Finally, if a study did 
not meet a quality criterion, a score of +0 points was assigned to that criterion. 

In this way, it can be inferred that, with respect to the six usefulness/relevance criteria 
described in this SLR, the highest possible score for an analyzed study would be 12 points (or 
6 × 2), while the lowest possible result would be 0 points (or 6 × 0). The usefulness/relevance 
of each study was considered high if it obtained a score equal to or greater than 6. Works with 
scores of 5 points were considered average quality, while those that obtained a sum less than 
5 points were considered low quality, and, therefore, discarded. Based upon this step, 21 
articles were selected for final reading and information collection (Phase 8). 

iii) Stage III: documentation and results 

The data collected from each of the 21 articles in Phase 8 were placed in an extraction 
form (Phase 9), based on previous studies (Sargeant et al., 2005; Ahmed et al., 2018, 
Samadi & Kassou, 2016) (Appendix B). 

At this stage, bibliometric and content analysis (Phase 10) was carried out to obtain 
an overview of the distribution of studies over time, the periodicals in which they were 
published, the research methods used, and the applications of the studies (storage, 
preparation or consumption). The second part consisted of presenting a summary of the 
context of the 21 final articles (Phase 11), seeking to answer the two research questions 
stipulated in the research protocol (Stage I). 

In relation to the research methods used in the selected articles, this SLR adopted the 
six categories proposed by Filippini (1997): survey, case study, action research, modeling 
or simulation, experiment or quasi-experimental, and theoretical/conceptual. 

To help answer the research questions, QDA Miner® software was used, which is 
specifically for performing qualitative analysis. Through the reading of the documents, 
codes were created that allowed the selection of fragments in the texts and that allowed 
the identification of the two categories mentioned in questions Q1 and Q2: causes and 
interventions. Table 4 presents a summary of the phases in Stages I, II and III. 

Table 4. Detailing the steps during this SLR. 

Stages Description Phases Steps Selected 
papers 

Stage I: 
Planning 

Conduction of a 
scope review, 

seeking an 
overview of the 

subject. 

1) Determination 
of the Q1 and Q2 
problems and the 

research 
objective. 

1.1) Searches in 
databases 

(Scopus, Web of 
Science, Scielo, 
Google Scholar 

etc.). 
- 

1.2) Delimitation 
of the constructs 
and keywords. 

2) Development of 
a review protocol. 

2.1) Definition of 
the search 

expression for 
databases and 
the selection 

criteria (type of 
document, 

- 
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Stages Description Phases Steps Selected 
papers 

readability in full 
and language). 

Stage II: 
Conduction 

Searches 
performed in 

selected 
databases: 
Engineering 

Village, ProQuest, 
Scopus, Web of 

Science e Scielo. 
Utilization of the 

Start ® software as 
a conduction tool. 

3) Selection of the 
studies. 

Initial search in 
the selected 
databases. 

352 

4) Application of 
the selection 

criteria. 

4.1) Selection by 
document. 288 

4.2) Selection by 
language. 278 

4.3) Deletion of 
duplicate 

documents. 
220 

5) Quantitative 
evaluation. 

Sorting the 
reading priority. 220 

6) Application of 
selection filters. 

6.1) Reading of 
title, abstract and 

keywords. 
92 

6.2) Reading of 
introduction and 

conclusion. 
39 

7) Qualitative 
evaluation of the 

studies, 
establishing C1 to 

C6 criteria. 

Complete 
reading. 21 

8) Extraction of 
data. 

Complete 
reading. 21 

Stage III: 
Documentation 

and Results 

Reading and 
analysis of 

documents. To 
help answer 

questions Q1 and 
Q2, QDA Miner® 

software was used, 
which is specific 
for performing 

qualitative 
analysis. 

9) Synthesis of 
data. 

Development of 
an extraction 
form for each 

selected article. 

21 

10) 
Documentation 

and 
implementation of 
recommendations. 

Bibliometric and 
content analysis. 21 

4 Results 

The publications analyzed intensified after 2015, the year in which four studies were 
registered, showing the relevance of the theme in recent years. Four articles were also 
published in 2016. By 2017, this number had risen to five articles. 

The 21 papers analyzed were published in 16 journals and 3 conferences. Table 5 
shows the distribution of journals and conferences and the number of articles published 
in each. In terms of the number of publications, only the British Food Journal and Waste 
Management had more than one publication. The other journals/conferences contributed 
only one publication. 

Table 4. Continued… 
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Table 5. Journals/Conferences in which the articles were published. 

Journals Number of papers 
British Food Journal 2 
Waste Management 2 

American Journal of Agricultural Economics 1 
Appetite 1 

Applied Mechanics & Materials 1 
Environmental Engineering and Management Journal 1 

Holos 1 
International Journal of Consumer Studies 1 

Journal of Academy of Nutrition and Dietetics 1 
Journal of Culinary Science & Technology 1 
Journal of Foodservice Business Research 1 

Journal of Hunger & Environmental Nutrition 1 
Pakistan Journal of Nutrition 1 

Public Health Nutrition 1 
South African Journal of Clinical Nutrition 1 

Waste Management & Research 1 
Conferences Number of papers 

III International Conference on Wastes: Solutions, Treatments, and 
Opportunities 1 

IOP Conference Series: Materials Science and Engineering 1 

In 62% of the articles analyzed, case study was the method used. Experimental or 
quasi-experimental designs were used in 19% of the investigations evaluated, and 
surveys appeared as a method in 9%. Theoretical articles and action research 
applications were used in equal percentages in the remaining works. 

Table 6 presents a synthesis of the data on the 21 articles selected. It presents the 
following information: year of publication; authors; scores received during the 
usefulness/relevance evaluation (Phase 7; applications, showing whether the work 
concentrated on studying food waste in storage, preparation or consumption; and finally, 
whether the study measured food waste in university restaurants during consumption. 

Table 6. Summary of selected papers. 

Authors Score 
Application Measurement 

Storage Preparation Consumption Yes No 
Painter et al. (2016) 12   × ×  

Betz et al. (2015) 11 × × × ×  
Lorenz et al. (2017) 10   ×  × 

Qi & Roe (2017) 10   × ×  
Kim & Morawski (2012) 9   × ×  

Thiagarajah & Getty 
(2013) 9   × ×  

Al-Domi et al. (2011) 9   × ×  
Marais et al. (2017) 9  × × ×  

Zotesso et al. (2016) 9 × × × ×  
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Authors Score 
Application Measurement 

Storage Preparation Consumption Yes No 
Kuo & Shih (2016) 9   × ×  
Lorenz & Langen 

(2018) 9   ×  × 

Mirosa et al. (2016) 8   ×  × 
Alias et al. (2017) 8   × ×  

Jagau & Vyrastekova 
(2017) 8   ×  × 

Babich & Smith (2010) 7   × ×  

Carneiro (2014) 7 × × × ×  
Youngs et al. (1983) 7 × × ×  × 
Zawawi et al. (2015) 6 × × × ×  

Wansink & Just (2015) 6   ×  × 

Rizk & Perão (2015) 6 × × × ×  

Bankson (2009) 5   ×  × 

The articles that carried out measurements of waste numbered 14 (see Table 5). The 
location of the restaurants, types of meal and amounts of wasted food are shown in Table 7. 

Table 7. Study location and amount of wasted food. 

Reference Location 
Type of meal 

Amount 
Breakfast Lunch Dinner 

Painter et al. (2016) Rhodes University × × × 555g/person/day 
Zotesso et al. 

(2016) 
State University of 

Maringá × × × 483g/person/day 

Alias et al. (2017)2 
Universiti Tun 
Hussein Onn 

Malaysia 
× × × 247.9kg/day 

Rizk & Perão (2015) São Paulo State 
University  ×  151.7g/person/day 

Thiagarajah & Getty 
(2013) Indiana University  × × 124g/person/day 

Zawawi et al. 
(2015)2 

Universiti Malaysia 
Sarawak × × × 115.95kg/day 

Kim & Morawski 
(2012) American University  × × 111g/person/day 

Kuo & Shih (2016)1 -   × 94.3g/person/day 
Betz et al. (2015)1 -  ×  91.23g/person/day 

Babich & Smith 
(2010) 

Southern Illinois 
University × × × 88.5g/person/day 

Carneiro (2014) Federal University of 
Rio Grande do Norte × × × 85.7g/person/day 

Al-Domi et al. 
(2011) University of Jordan  ×  75g/person/day 

Marais et al. (2017) Stellenbosch 
University  ×  58g/person/day 

Qi & Roe (2017) 1 -  ×  40.8g/person/day 
1Location not provided. 2Number of daily meals served not provided. 

Table 6. Continued… 
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Among the keywords used in the selected articles, Table 8 presents those that were 
most cited and also those that were more related to the theme of this work. Thus, “food 
waste” was the most-cited expression (38%), followed by “plate waste,” “restaurant,” “food 
service industry” and “composting,” which were found in three articles (14%). The other 
keywords were found in only one article; it is worth noting that the majority of these 
keywords presented synonyms, radicals, complements, etc. 

Table 8. Keywords used in selected papers. 

Keywords % Keywords % Keywords % 

Food waste 38% Food choice 5% Restaurant waste 
composition 5% 

Plate waste 14% Food losses 5% Solid waste composition 5% 

Restaurant 14% Food waste 
management 5% Solid waste generation 5% 

Food service industry 14% Food waste 
prevention 5% Sustainability 5% 

Composting 14% Foodservice 5% Sustainable 5% 
Behavioral 
intervention 5% Gender 5% Sustainable consumption 5% 

Catering 5% Information campaign 5% Sustainable foodservice 5% 
Consumer behavior 5% Intervention 5% Tray removal 5% 

Consumption 5% Leftovers 5% Trayless dining 5% 
Customer services 5% Meals 5% Trayless system 5% 

Dining halls 5% Nutrition education 5% Universities interventions 5% 
Eating behavior 5% Out-of-home 5% University dining 5% 
Education and 

coercion 5% Out-of-home 
consumption 5% University dining hall 5% 

Emotions 5% Quality 5% Waste disposal 5% 
Environmental 

damage 5% Recycling 5% Waste management 5% 

Food 5% Rescue system 5% Waste management plan 5% 
Food and food 

industries 5% Restaurant food 
waste 5%   

Table 9 presents 13 causes of wastage and 14 interventions that were found in the 21 
documents selected, and which can be used to evaluate and reduce food waste in 
university restaurants. Both causes and interventions are described briefly and placed 
according to the number of documents that address them.
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Table 9. Causes of waste and interventions for its reduction in university restaurants. 
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Portion size The size of the portion that is served 
during the meal influences the amount of 
food consumed and, therefore, wasted. 

●   ●    ●    ●  ● ●  ● ●  ● ● 10 

Quality Consumer perception of the quality of the 
food offered by restaurants. 

●       ●    ●  ● ●   ●  ● ● 8 

Price The price of meals influences food waste.    ●    ●        ● ● ● ●  ● 7 
Emotion Emotional factors, such as stress, 

contribute to the food waste. 
   ●    ●   ● ●     ●   ● ● 7 

Palatability Factors such as taste, odor, appearance 
and/or texture may influence consumer’s 
behavior regarding food waste. 

       ●    ●  ●   ● ●  ● ● 7 

Preparation/ 
Cooking 

The way which food is prepared or cooked 
influences the amount of food wasted. 

●       ●   ●  ●     ●  ●  6 

Menu Menu choices that do not satisfy 
consumers contribute to food waste. 

  ●         ● ●  ●   ●   ● 6 

Time The longer consumers have to finish meal, 
the lower the food waste. 

   ●    ●    ●  ●    ●   ● 6 

Satiety Satiety contributes to meals not being 
completely consumed, leading to food 
waste. 

 ●      ●    ●  ●    ●    5 

Storage Improper storage of food leads to food 
waste. 

●       ●     ●         3 

Service Type of service (i.e. self-service, a la carte, 
etc.) contributes to food waste. 

●                 ●    2 

Overbuying Overbuying foods can lead to non-use 
and, consequently, waste. 

●                     1 

Security Referencing quantity of food served, as to 
ensure satiety. 

           ●          1 
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Campaigns Carrying out campaigns in university 
restaurants that aim to make consumers 
aware of the impacts of food waste. 

  ●     ● ●  ● ● ● ● ●  ● ● ● ● ● 13 

Trayless 
system 

Change from trays to dishes in the service 
model offered at the university restaurant. 

  ●  ● ●    ●  ●  ●     ● ● ● 9 

Waste 
Management 

Waste management practices that aim to 
minimize the negative impacts of food 
waste. 

  ●    ● ● ●    ●   ●   ●   7 

Portion size Decreasing the size of the portions 
served. 

   ●    ●    ●  ●   ● ●  ●  7 

Quality Improving quality of food served.        ●    ● ● ●    ●  ●  6 
Changing the 
menu 

Changing menu options.        ●    ●  ●      ●  4 

Planning Carrying out planning before the food is 
bought/prepared. 

  ●          ● ●      ●  4 

Pre-order Ordering meals in advance or prior 
indication of menus. 

           ●  ●      ●  3 

Charity 
/donation 

Donating uneaten food from university 
restaurants to charity organizations. 

 ●      ●            ●  3 

Nutritional 
information 

Providing nutritional information about the 
foods on the menu. 

           ●         ● 2 

Coercion Application of penalties to consumers who 
waste food. 

           ●   ●       2 

Changing the 
dish 

Changing the size of the serving plates.            ●       ●   2 

Preparation/ 
Cooking 

Changes in food preparation methods 
and/or employee training. 

       ●              1 

Storage Verification of stored food conditions, as 
well as their expiration dates. 

       ●              1 

Table 9. Continued… 
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5 Discussion 

5.1 Discussion of causes 

The most significant cause of food waste in university restaurants was portion size 
(Youngs et al., 1983; Al-Domi et al., 2011; Betz et al., 2015; Mirosa et al., 2016; 
Painter et al., 2016; Kuo & Shih, 2016; Jagau & Vyrastekova, 2017; Lorenz et al., 2017; 
Marais et al., 2017; Lorenz & Langen, 2018). Changes in portion sizes can influence 
consumer eating behavior without them noticing. Individuals tend to eat larger amounts of 
food when different components of the meal are served together, compared to portions 
served separately on smaller dishes. Thus, larger portion sizes lead to unconsciously 
increased food intake. 

Another cause was quality, commented on in eight articles. Youngs et al. (1983), 
Betz et al. (2015), Lorenz et al. (2017) and Lorenz & Langen (2018) suggested that foods 
considered of poor quality result in greater amounts of waste. Mirosa et al. (2016), 
Painter et al. (2016), Kuo & Shih (2016) and Marais et al. (2017) pointed out that students 
attributed waste to perceived poor food quality. 

A third cause to be considered was the price of meals, commented on in seven 
articles. In addition influencing students' decisions to dine at college restaurants, low price 
was pointed out as a reason for waste (Al-Domi et al., 2011; Betz et al., 2015; Alias et al., 
2017; Jagau & Vyrastekova, 2017; Lorenz et al., 2017; Qi & Roe, 2017; Lorenz & Langen; 
2018). 

The fourth most-cited cause was emotion, which was mentioned in seven articles (Al-
Domi et al., 2011; Betz et al., 2015; Rizk & Perão (2015); Mirosa et al., 2016; Jagau & 
Vyrastekova, 2017; Marais et al., 2017; Lorenz & Langen 2018). Betz et al. (2015), 
Mirosa et al. (2016), Marais et al. (2017) and Lorenz & Langen (2018) looked at aspects 
that influenced students to accept the menu or not to completely consume what was 
served, and concluded that accepting or rejecting food was linked to stress. Students with 
high levels of stress tended to waste more food. 

Rizk & Perão (2015) associated food waste with climate factors. According to these 
authors, hot dishes tend to be rejected on days of high temperatures. Jagau & 
Vyrastekova (2017) investigated how emotions were related to the behavior of wasting 
food after a campaign against waste. The authors found that in contexts such as this, the 
social emotions of guilt and shame were related to consumers' intentions to avoid wasting 
food. 

The palatability of foods, which is also associated with quality and involves the visual 
appearance, smell, texture, taste and temperature of the food, was cited in seven papers 
(Betz et al., 2015; Mirosa et al., 2016; Painter et al., 2016; Jagau & Vyrastekova, 2017; 
Lorenz et al., 2017; Marais et al., 2017; Lorenz & Langen, 2018) as one of the major 
causes of the behavior of rejecting or accepting food. 

Youngs et al. (1983), Betz et al. (2015), Zotesso et al. (2016), Lorenz et al. (2017) and 
Marais et al. (2017) found that food waste also occurs during preparation/cooking. This 
waste stems from inefficient cooking/food handling techniques, which also lead to 
excessive nutrient losses caused, for example, by overheating (Youngs et al., 1983). In 
addition, waste can occur due to over-preparation or peeling some foods, such as fruits 
and vegetables, which result in significant amounts of edible food being discarded 
(Youngs et al., 1983). 



How to fight food waste... 

16/26 Gestão & Produção, 28(2), e5415, 2021 

Cited in six studies (Babich & Smith, 2010; Mirosa et al., 2016; Zotesso et al., 2016; 
Kuo & Shih, 2016; Lorenz et al., 2017; Lorenz & Langen, 2018), the composition of menus 
was also considered to be an important cause of food waste. 

Six studies (Al-Domi et al., 2011; Betz et al., 2015; Mirosa et al., 2016; Painter et al., 
2016; Lorenz et al., 2017; Lorenz & Langen, 2018) suggested that time limitations can, 
independently of other factors, also have a causal relationship with food waste during 
consumption. According to Al-Domi et al. (2011), time was one of the fundamental causes 
that motivated students at the University of Jordan (Jordan) to choose the university 
restaurant for their meals. Students who had could take longer to consume their meal 
wasted less food. 

Another cause for food wastage in university restaurants was satiety before the end 
of the meal. This cause was mentioned in five papers (Bankson, 2009; Betz et al., 2015; 
Mirosa et al., 2016; Painter et al., 2016; Lorenz et al., 2017). 

The inefficient storage of food in university restaurants was cited in three documents 
as a cause that can lead to waste from pest infestation, bacterial growth and fungi 
(Youngs et al., 1983; Betz et al., 2015; Zotesso et al., 2016). According to Youngs et al. 
(1983), damaged food may be unacceptable to consumers, as in the case of fruit. 
Betz et al. (2015) commented that waste as a consequence of inefficient storage also 
occurs with foods that were prepared to serve in buffets and were stored for more than a 
day after preparation, such as salads. 

The model for service offered by restaurants also influences the amount of wasted 
food (Youngs et al., 1983; Lorenz et al., 2017). Self-service and more flexible menu 
services produce smaller amounts of wasted food than standardized meals. 

Youngs et al. (1983) found that storage and preparation/cooking are related to another 
cause that encourages food wastage in college restaurants, which is overbuying. 
According to the authors, buying of excess food may cause inability to use purchased food 
raw materials before they deteriorate, resulting in waste when discarded. Rizk & Perão 
(2015) indicated that the amount of food wasted could be related to the amount of food 
prepared. This relationship was considered because preparation planning in the analyzed 
restaurant was carried out according to the average number of meals sold per day. 
However, the frequency of meal consumption varied according to differences between 
supply and demand. 

Finally, another cause identified in the literature involving food wastage in university 
restaurants, as a consequence of consumer behavior, was security, which was pointed 
out in the work of Mirosa et al. (2016). According to the survey conducted by Mirosa et al. 
(2016), the students mentioned that they felt the need to order large quantities of food, 
making sure there was enough food even if it meant ordering more food than they could 
actually consume. 

5.2 Intervention discussion 

The implementation of campaigns appeared in thirteen of the selected articles. Babich 
& Smith (2010), Rizk & Perão (2015), Jagau & Vyrastekova (2017), Lorenz et al. (2017), 
Marais et al. (2017) and Lorenz & Langen (2018) considered the implementation of 
information campaigns as a sustainable way to inform students about the negative impact 
of food waste. Zawawi et al. (2015) suggested the implementation of campaigns that 
emphasize the importance of reducing, recycling and reusing. Kuo & Shih (2016) 
commented on the importance of efforts by university restaurants to advise consumers to 
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take only what they can eat. Usually, large quantities of food are served and there is no 
extra cost for waste. 

Mirosa et al. (2016) pointed out that food waste awareness campaigns are an 
intervention technique that can be used to inform consumers about damage to food safety 
and the environment. Qi & Roe (2017) found that providing information on the negative 
effects of food waste disposed of directly in landfills significantly reduced the amount of 
food wasted. 

Painter et al. (2016) recommended that this information be discussed during 
orientation week for new students, offering an opportunity to engage students in the 
process of minimizing food waste. Simultaneous with these interventions, Betz et al. 
(2015) suggested the application of a feedback questionnaire to understand the reasons 
that led consumers to waste food. 

Another recommended intervention to reduce waste was the removal of trays. 
Trayless systems were discussed in nine papers, including as the central objective of 
some, such as the studies of Kim & Morawski (2012) and Thiagarajah & Getty (2013). In 
these studies, the authors tried to determine how the use of trays can negatively impact 
the amount of food wasted in university restaurants. 

Kim & Morawski (2012) conducted an experiment to evaluate the effects of tray 
availability on food waste production at the American University (United States) 
restaurant. The authors documented a 32% reduction in waste when trays were not 
available, suggesting that tray removal is a simple way for universities to reduce their 
environmental and economic impacts. Similarly, Thiagarajah & Getty (2013) identified a 
waste reduction of approximately 23g/consumer when comparing a tray system and a 
trayless system at the Indiana University (U.S.) university restaurant. 

Other papers only suggested trayless systems may be an effective way to reduce 
waste in university restaurants: Babich & Smith (2010), Wansink & Just (2015), 
Mirosa et al. (2016), Painter et al. (2016), Marais et al. (2017), Qi & Roe (2017) and 
Lorenz & Langen (2018). 

Interventions involving waste management were pointed out in seven articles. 
Carneiro (2014) and Zotesso et al. (2016) recommended the implementation of an 
integrated solid waste management system. Babich & Smith (2010) and Zawawi et al. 
(2015) identified the amount of food waste generated, and then calculated the potential 
energy and profits that could be obtained from the reuse of this waste. 

Betz et al. (2015) recommended re-use and recycling, and concluded that energy 
production through waste and disposal of food in the trash should be the last resort. These 
authors quantified and analyzed the food waste generated at a university, and verified that 
composting was the best and most efficient method to manage the waste in six 
investigated cafeterias. 

Qi & Roe (2017) also suggested composting for food waste management and explored 
how consumer awareness of environmental impacts is related to consumption and waste. 
The authors pointed out that consumers tend to waste more when they are told that the 
waste will be used for composting than when they are told that the waste will be disposed 
of as trash. 

Another intervention was a decrease in portion size (Betz et al., 2015; Al-Domi et al., 
2011; Mirosa et al., 2016; Painter et al., 2016; Jagau & Vyrastekova, 2017; Lorenz et al., 
2017; Marais et al., 2017). The results of the literature search indicated that large portion 
sizes were related to unconscious increases in food consumption and increases in waste 
left in dishes. 

Improving the quality of meals was also pointed out in the research as a way to reduce 
avoidable waste of food in university restaurants (Betz et al., 2015; Mirosa et al., 2016; 
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Zotesso et al., 2016; Painter et al., 2016; Lorenz et al., 2017; Marais et al., 2017). 
Painter et al. (2016) recommended the implementation of periodic reviews of the quality 
of the food served in university restaurants as a way to reduce waste. 

Similarly, Marais et al. (2017) found that students at the University of Stellenbosch 
(South Africa) also demanded better quality meals. Zotesso et al. (2016) pointed out that 
the choice of suppliers influences quality and wastage of food. Therefore, educational 
institutions should choose suppliers according to pre-established quality standards. 

Among the alternatives for quality improvement, the composition of menus was 
mentioned in the studies of Betz et al. (2015), Mirosa et al. (2016), Painter et al. (2016) 
and Marais et al. (2017). Betz et al. (2015) mentioned that food wastage is reduced when 
there are flexible menus. Mirosa et al. (2016), Painter et al. (2016) and Marais et al. 
(2017) found that students were not satisfied with their menu choices. However, although 
changing menus was suggested, these authors recommended that the number of options 
be reduced, so as to result in simplified production planning and decrease of food waste. 

Babich & Smith (2010) and Zotesso et al. (2016) suggested that adequate planning 
is necessary to reduce the amount of waste in university restaurants. According to 
Painter et al. (2016), estimating the amount of food wasted in college restaurants helps in 
planning waste reduction programs. When it comes to food storage and preparation, 
Babich & Smith (2010) recommended that the purchase and preparation of food/meals be 
carried out according to demand forecasts. 

In this context, Zotesso et al. (2016) suggested that it is important for the preparation 
of food for lunch and dinner to be conducted separately since the number of meals served 
can vary significantly. In addition, this allows the amount of food needed for dinner to be 
predicted, based on the number of meals served at lunch. Marais et al. (2017) suggested 
that regular training on correct methods of preparation should be made available to 
restaurant staff, minimizing avoidable and potentially avoidable waste. 

Pre-ordering was also one of the interventions, and was cited in the studies of 
Mirosa et al. (2016), Painter et al. (2016) and Marais et al. (2017). Painter et al. (2016) 
and Marais et al. (2017) suggested that students could order their meals 48 hours in 
advance, and could cancel their order within 24 hours before delivery. Mirosa et al. (2016) 
also suggested that students indicate the foods they would like to consume at the next 
meal. However, the authors highlighted the risk associated with this action, since 
consumers' preferences may differ from one day to the next, which could lead to higher 
amounts of wasted food. 

Charity/donations, which is considered a good intervention for the management of 
food waste, was commented on by Bankson (2009) and Marais et al. (2017), and cited by 
Betz et al. (2015). Bankson (2009) found that about 250 unconsumed meals were 
discarded daily in the university restaurant of the University of Virginia. The author 
recommended that this avoidable waste could be designated to feed a poor community, 
thereby improving the institution's sustainability policy. The donation of leftover food to 
organizations or projects to combat hunger was also cited as an option for reducing waste 
in the university restaurant of Stellenbosch University (South Africa) (Marais et al., 2017). 
However, the authors commented on the need for close collaboration between the 
institution’s restaurant representatives and the beneficiaries. 

Another similar initiative is providing nutritional information on foods available on 
menus. Mirosa et al. (2016) noted that whereas nutritional information is generally 
available in private-sector restaurants, provision of this type of nutritional information does 
not commonly occur in public feeding services with buffet-style menus. According to 
Lorenz & Langen (2018), providing nutritional information may allow consumers to align 
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their behaviors according to the interpretation of value-based information, that is, by 
choosing healthier items. 

Another intervention aimed at reducing the waste of food on dishes is coercion. Kuo 
& Shih (2016) commented that depending on the goals and consequences, there are 
several forms of coercion. To defend the use of penalties, restaurants often mention the 
perishability of food. Mirosa et al. (2016) reported that coercion has recently begun to be 
used in the private food sector, such as restaurants and cafeterias, and that these 
initiatives seek to increase the likelihood that consumers will not leave leftover food on 
their plates. However, the authors advised that precautions be taken before implementing 
penalties in university restaurants, given the importance of the benefits that consumers 
derive from the dining experience. The stress could be caused by such penalty systems 
could compromise these benefits. 

The reduction of dish size (changing the dish) in university restaurants was another 
alternative considered in the studies of Mirosa et al. (2016) and Qi & Roe (2017). 
According to Mirosa et al. (2016) and Qi & Roe (2017), this change in food service 
configuration is a technique that has been examined in other studies that have explored 
the industry. Still, according to the authors, smaller dishes provide less space for food 
layout, that is, increasing the size of the dish implies larger portions and causes more food 
to be wasted. Thus, reducing the size of the dish contributes to the rationalization of 
feelings of satiety, since consumers are encouraged to eat less because of the quantity 
of food served (Mirosa et al., 2016). 

Preparation/cooking methods were also cited in a study by Betz et al. (2015) as an 
alternative to reduce food waste in university restaurants. These authors proposed that 
strategies should be developed to avoid waste from overproduction. Among these 
strategies, the reuse of leftovers was highlighted, taking into account applicable 
legislation; rapid cooling of food in order to avoid the proliferation of microorganisms; and 
employee training. 

Finally, Betz et al. (2015) found that waste during storage was completely avoidable 
and, therefore, it is important that its management be improved. Regular 
recommendations for validity/expiration dates and menu adaptations were cited, allowing 
priorities for food to be used by the expiration date. 

6 Conclusion 

Publications about food waste in university restaurants have shown moderate growth 
over the last few years, especially from 2015 onwards. However, there are still few 
published studies on the subject, indicating the lack of new research opportunities. 

This literature review identified thirteen causes (portion size, quality, price, emotion, 
palatability, preparation/cooking, menu, time, satiety, storage, service, overbuying, and 
security) and 14 possible interventions (campaigns; trayless systems, waste 
management, portion size, quality, changing menus, planning, pre-ordering, 
charity/donation, nutritional information, coercion, changing dish size, 
preparation/cooking, and storage). 

All of the selected papers addressed waste during consumption, and some included 
storage and/or preparation in their analyses. More than half of the selected papers applied 
the case study method. 

The keywords used in the selected articles presented similarities, and the British Food 
Journal and Waste Management were the only journals that presented more than one 
publication. A total of 57 authors were identified in the 21 papers, from the United States 
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(11 authors present in 6 papers), Malaysia (8 authors present in 2 papers), and Brazil (7 
authors present in 3 papers). 

Although efforts were made to maintain a rigorous standard during the execution of 
the research, this study is not free from limitations, which need to be addressed for future 
studies. First, even though the review planning was done after several tests that tried to 
select the best keywords, search expressions, and databases, potentially relevant articles 
may not have been considered because they had different keywords or were not present 
in one of the five selected databases. In addition, some studies did not fully disclose their 
data, making it impossible to extract their information in detail. 

The findings of the present study are characterized as exploratory and not definitive, 
allowing some of the variables to be explored in future research in order to be explored in 
different contexts and to guarantee their validity. 
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Appendix A. Protocol of the Systematic Literature Review. 

Protocol of the Systematic Literature Review 

Title Food waste in university restaurants 

Researchers  

Description This SLR aimed to identify the studies present in the 
literature that deal with food waste in university restaurants. 

Questions Q1: What are the causes that contribute to food waste in 
university restaurants? 

Q2: What are the interventions that can be or are used in 
university restaurants to reduce food waste? 

Population Studies found in the databases delimited in this research. 

Intervention Studies that address food waste in university 
restaurants. 

Results The hope is that the results of this research will support 
studies that address the waste of food in university 
restaurants. 

Keywords Food waste; food wastage; college cafeteria; college 
canteen; college restaurant; faculty cafeteria; faculty 
canteen; faculty restaurant; dining hall; university cafeteria; 
university canteen; university restaurant; education sector. 

Criteria for selection of databases: Databases that encompass research related to Agrarian 
Sciences, Applied Social Sciences, Exact Sciences, Earth 
Sciences, and Engineering, etc. 

Languages Spanish, English or Portuguese. 

Methods analyzed Survey; case study; action research; modeling or 
simulation; experimental or quasi-experimental; theoretical-
conceptual. 

Database Engineering Village; ProQuest; Scopus; Web of Science; 
Scielo. 

Selection Criteria Must be related to availability, language and document 
type. 

Quantitative evaluation Based on keywords found in the titles, abstracts, and 
keywords. 

Qualitative evaluation Based on the weighting of pre-established questions, 
associated with the objective of this research. 
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Appendix B. Data extraction form. 

Extraction Form 

Identification code  

Title  

Authors  

Authors' affiliations  

Reference  

Year of publication  

Search location  

Journal/Conference  

Objective description  

Keywords  

Language  Spanish 

 English 

 Portuguese 

Researchers’ areas  Agrarian Sciences 

 Applied Social Sciences 

 Exact Sciences 

 Earth Sciences 

 Engineering 

 Other 

Method used  Survey 

 Case study 

 Action research 

 Modeling or Simulation 

 Experimental or Quasi-experimental 

 Theoretical-conceptual 

Application of the study  Storage 

 Preparation 

 Consumption 

Measures food waste?  Yes 

 No 

Qualitative evaluation C1: C2: C3: C4: C5: C6: TOTAL: 

Limitations  

Suggestions  
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