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Abstract:

Purpose: The consumption of high levels of natural resources by Hotels, Restaurants and Catering
—HORECA- has a significant impact on the environment. This paper examined the evolution of food
waste and loss management in HORECA Supply Chain.

Design/methodology/approach: A mixed methodology is used: bibliometric analysis with SciMat
software and a narrative analysis, employing both quantitative and qualitative techniques.

Findings: Authors devise a general model that encompasses the fundamental research areas: the context,
internal and external stakeholders, approach, drivers, process management, product or service and results
or performance. Furthermore, they present the 5C’s Route Guidance, which emphasises the importance of
context, raising consciousness, identifying circular models by connecting the different stages of the supply
chain, and creating sustainability-oriented methods, models and products, to collectively facilitate the
reduction of food waste and loss.

Research limitations/implications: The article’s academic implications include defining and positioning
the core issues in HORECA supply chain management, providing future research questions, conceptual
guidance, and advancing the theory of food waste reduction. On a practical level, it highlights the need to
improve management in HORECA companies, raise awareness and call for collaboration between
academia and professionals to advance practices to reduce food waste and loss from HORECA. Socially,
the use of the 5Cs Route Guidance can actively contribute to the achievement of the Sustainable
Development Goals.

Originality/value: To identify the cutrrent knowledge structure of a complex sector such as HORECA
and its role for sustainability through the application of quantitative and qualitative methodologies. The
findings aid researchers in achieving more robust studies, expanding the literature on the HORECA sector
and its supply chain, and guiding them to focus their studies.
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1. Introduction

The commitment to environmental preservation has been evidenced on a global scale through the implementation
of various institutional agreements aimed at mitigating the impact of humans on the planet. These include the
Millennium Development Goals (MDGs), the Sustainable Development Goals (SDGs), and the Kyoto Protocol
(UN, 2015). However, the process of urbanisation and the rising incomes of individuals in developed countries
have resulted in an escalation in consumer food waste. In industrialised countries, where food is considered
“plentiful”, consumer attitudes, as well as quality standards such as best-before-dates, can contribute to significant
levels of wastage (Wang, Xue, Li, Liu, Cheng & Liu, 2018). This poses significant challenges for restaurants, hotels,
and catering companies, with a considerable proportion of their costs stemming from overproduction, leftovers,
and food wastage during the preparation and service of food.

The efficient management of resources has been demonstrated to result in substantial financial savings for
companies (Pirani & Arafat, 2014). In addition, the benefits related to health, safety, and carbon emissions
reduction by decreasing waste transportation in the sector are evident (Ball & Taleb, 2011). Consequently, there
has been a marked improvement in waste management processes over the past two decades. However, while
some hotels and restaurants have implemented strategies to reduce waste, including food waste (Pirani & Arafat,
2014), others have been reluctant mainly because of the large investments involved (Wang, Chen, Lee & Tsai,
2013). To achieve substantial food waste reduction and cost reductions, it is imperative that organisations
enhance their management systems, particularly regarding their supply chain management (Gladysz, Buczacki &
Haskins, 2020).

Recent studies (e.g., Dhir, Talwar, Kaur & Malibari, 2020) on food waste in the hospitality and food service sector
have revealed a dearth of academic literature and an underdeveloped state in terms of breadth and depth. Dhir et
al. (2020) identifies two key gaps in the existing literature: firstly, the lack of generalisability of the data, and
secondly, the absence of both quantitative analysis and theoretical frameworks to support the research.

The companies that constitute HORECA are all those involved in the supply of food to consumers outside their
homes. This includes suppliers, distributors and operators. Despite the presence of a diversity of applications in
various establishments, particularly within the HORECA sector, there is a paucity of development in the field of
studies. Significantly, there is a paucity of scientific research focusing on the HORECA sector and its pivotal role in
the reduction of food waste and loss. Consequently, there is a necessity to augment the number of insightful
articles to obtain an updated picture of the progress that has been made.

Furthermore, it has been determined that there is a paucity of quantitative articles, with some of the extant ones
being research with dated data (e.g, Iraldo, Testa, Lanzini & Battaglia, 2017; Li, Wang & Cheng, 2019).
Consequently, it is imperative to examine how academia is responding to the transformations of this era. The
application and development of circular models in various companies within the sector serves as a case in point.
Although such initiatives have been proposed in the hospitality sector (e.g., Sorin & Sivarajah, 2021), they are not
yet widespread.

Moreover, while HORECA sector stakeholders could imagine at the beginning of 2020 how the sector was going
to function in the future, the sudden pandemic of COVID-19 transformed what were previously considered trends
(delivery, digitalisation, etc.) As a result, changes have accelerated, transforming the sector rapidly and forcing the
actors involved to “play the game” without being clear about the rules of the game (Kiriom-Iri Observatory, 2022).
To achieve this, it is necessary to deepen HORECA value chain relationships and to join forces.

Moreover, the paucity of research on the role of internal stakeholders (employees) is emphasised, despite their
pivotal function in food reduction. Conversely, studies pertaining to the three pillars — economic, social and
environmental — are deemed essential. While the social impact of the sector under scrutiny is evident, there is a
paucity of literature that offers empirical evidence to support this phenomenon. Considering the unprecedented
challenges posed by the global pandemic, there is an imperative for the advancement of strategies that enhance
organisational resilience. Considering the above and building on the work of Dhir et al. (2020), this study proposes
a research agenda specific to HORECA, which synthesises the extant literature on the subject.
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The extant literature has focused on the environmental aspects of the HORECA Supply Chain, neglecting others
such as social, economic, or managerial. Consequently, the present study aims to provide a comprehensive review
of the research field of waste and loss management in the HORECA Supply Chain. The aim of this paper is
threefold: firstly, to investigate the knowledge structure; secondly, to propose a future agenda; and thirdly, to present
a model for progressing in the waste and loss management in the HORECA Supply Chain research line. The study
will address two research questions:

RQ 1: Which is the knowledge structure of the research on waste and loss food management in the HORECA
supply chain?

RQ 2: What is the future for research on waste and loss food management in the HORECA supply chain?

To address the questions, the subsequent section presents the background, commencing with a delineation of the
HORECA sector and the value chain issue that has precipitated the identification of the necessity to study the issue
of food and waste in this channel. The third section employs the PRISMA process to elucidate the methodology
applied. The fourth section presents the results obtained from both the bibliometric and narrative analysis of
themes. The final section proposes a general model of analysis and a research agenda to underpin the advancement
of this research trajectory. The section concludes with a new guide to develop this research line: The 5C’s Route
Guidance. The final section provides a summary of the main results, exploring their theoretical, practical, and social
implications, as well as discussing the limitations of the study and potential future directions for research.

This work constitutes an original contribution due to the relevant themes it combines and the application of mixed
methodology (bibliometric and qualitative techniques). It also demonstrates the significance of defining the
HORECA sector, from both academic and business perspectives, whose supply chain can play a crucial role in
achieving sustainability goals for the future. The study further proposes the 5C’s Route Guidance, a framework
designed to facilitate the identification of theoretical, practical, and societal implications of the research line. In
summary, this work offers a valuable opportunity for reflection, with the potential to stimulate more productive and
valuable progress in this field of research.

2. Background

Supply Chain can be defined “as a set of three or more entities (organizations ot individuals) directly involved in
the upstream and downstream flows of products, services, finances, and/or information from a source to a
customer” (Mentzer, DeWitt, Keebler, Min, Nix, Smith & Zacharia, 2001: page 4) According to Zhang, Song and
Huang (2009), Supply Chain can be approached by through two perspectives: macro -network of firms engaged in
various functions that aim to manufacture and deliver the final product to customers- and micro -a network of
nodes that perform activities aimed at delivering finished products to distribution centres or clients-.

An aspect that has been gaining relevance in recent years is sustainability (e.g., Xu & Gursoy, 2015; Modica, Altinay,
Farmaki, Gursoy & Zenga, 2020) that ca be identified as a competitive advantage, due to the global drive for
environmental awareness (Wang et al., 2013). Also, the profitability and survival of all members of the Supply
Chain could be linked to sustainable business practices (e.g, Molina-Azorin, Claver-Cortés, Lopez-Gamero & Tari,
2009) or even image and reputation enhancement (e.g, Han, Hsu, Lee & Sheu, 2011). Despite hospitality
businesses consumed significant amounts of natural resources and directly influencing the sustainability of the
environment, research on green supply chain management was very scarce. It was necessary to establish a
framework regulation for green restaurants (Wang et al., 2013; Al-Aomar & Hussain, 2017) and the integration of
ecology in all marketing programmes, the reduction of waste, saving of energy and materials in cooking, as well as
the protection of endangered animals as food material (Wang et al., 2013). Al-Aomar and Hussain (2017) build on
the theory of value creation by focusing on ecological know-how and applications and ecological awareness.

A Green Supply Chain Management restaurant is one that controls its Supply Chain activities in an environmentally
friendly way. This process also involves other practices such as marketing, purchasing, design, and production from
a green perspective (Wang et al., 2013). Customers also have a fundamental role to play within Green Supply Chain
in all supply chain processes, so this establishments take them into account in the development of sustainable
practices. In fact, thanks to technological advances, customers may be considered as participants in the design,
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production, and advertising of sustainable service systems (Sigala, 2014). Also, increased satisfaction, loyalty, and

willingness to pay higher prices by customers are associated with economic sustainability practices (Xu & Gursoy,
2015; Modica et al., 2020).

Food service establishments generate a significant proportion of food waste (Buczacki, Gladysz & Palmer, 2021).
The importance of food waste lies in losing an opportunity to feed the growing population, in addition to the
additional consumption of scarce resources that are used in all activities related to food production and
consumption (Martin-Rios, Hofmann & Mackenzie, 2021). Still, more reliable data is needed for the hospitality and
restaurant sector (Parry, Harris, Fisher & Forbes, 2020). Despite these reductions, due to the booming hospitality
sector and its high impact on the environment, it is necessary to study its responsibility for food waste. Increased
waste is understood as an increase in the environmental footprint and its negative consequences on the ecosystem
(Pirani & Arafat, 2014). The SDGs are closely linked to food waste, for example, target 12.3 is about halving food
waste by 2030, bypassing both consumers and retailers (UN, 2020), where we would include the HORECA sector.

To gain an understanding of where, how, and why food waste is generated, consumption and waste generation
must be studied together (Papargyropoulou, Wright, Lozano, Steinberger, Padfield & Ujang, 2016). Waste food
could be defined as any by-product or waste product from the production, processing, distribution, and
consumption of food (Okazaki, Turn & Flachsbart, 2008). Moreover, the types of waste food can be classified into
unavoidable (expired products, leftover food, or vegetables...) and avoidable (overproduction, peeling waste...)
(Kaur, Dhir, Talwar & Alrasheedy, 2021).

Efficient resource management not only has a positive impact on the environment, i.g., by diminishing the carbon
footprint by reducing orders to suppliers, but also for companies, in the form of cost savings, improved image and
relations with different stakeholders, and health and safety advantages (Ball & Taleb, 2011).

Although some researchers differentiate between food loss and food waste, according to Dhir, et al. (2020) they
could be the same. The authors look at different stages of the food chain, highlighting the consumption stage,
which can be classified according to waste in the home or outside the home (Betz, Buchli, G6bel & Miiller, 2015).
In the latter case, we would be talking about the consumption in HORECA sector.

Regarding the types of establishments and their sustainable management, the results of Carlisle, Zaki, Ahmed,
Dixey and McLoughlin (2021) argue that restaurants have more green competence deficiencies than hotels. Also,
the establishment that has been the subject of study in most of the analysed papers are hotels. According to
Acampora, Lucchetti, Merli and Ali (2022), several hotels are adopting green practices with the aim of attracting
conscientious consumers and improving their economic performance. In this sense, the authors consider the hotel
sector as pioneers in the development of sustainable practices.

Furthermore, the sustainable management of food waste is attaining prominence in the context of the circular
economy, so many studies are based on this (Alonso-Mufioz, Garcfa-Muifia, Medina-Salgado & Gonzalez-Sanchez,
2022). However, the relevance and applicability of the circular economy in service-dominated industries (e.g,,
tourism and hospitality) is understudied (Sorin & Sivarajah, 2021). In relation to hospitality and tourism, Camilleri
(2021) states that to improve operational efficiency and reduce waste from both production processes and product
life cycle, circular economy systems need to be applied (Brown, Bocken & Balkenende, 2019; Camilleri, 2018).
Therefore, it is considered that the application of circular economy principles could facilitate the complex
management of food waste (Alonso-Mufioz et al., 2022).

3. Methodology

To present a comprehensive overview of extant literature on waste and loss management in the HORECA supply
chain, a dual methodological design was employed. Firstly, a quantitative bibliometric analysis was conducted,
followed by a qualitative thematic narrative analysis.

Figure 1 describes the process followed to obtain the sample and the different phases of the study. This approach is
based on the adaptation of Rickly (2022) under the PRISMA process (Moher, Liberati, Tetzlaff, Altman & Prisma
Group, 2010). It is intended to provide clarity and transparency regarding the search and the steps followed to
obtain the result of our study.
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Figure 1. Methodological Process. Own Elaboration considering PRISMA Process

In the initial phase, following the completion of the search (Figure 1) and the retrieval of a sample of 214 articles, a
bibliometric analysis was conducted.

To detect the main themes, a co-word analysis was performed using SCIMAT software. This technique, which was
first described by Callon, Courtial and Laville (1991) and subsequently developed by Cobo, Lépez-Herrera,
Herrera-Viedma and Herrera (2011), classifies the relationships of ideas by means of co-occurrence models of
pairs of terms from a set of papers. The co-occurrence analysis approach is essential for visualizing emerging
trends and guiding future research (Pestana, Wang & Parreira, 2019).

The subsequent filtering process of keywords was conducted in accordance with the following criteria: terms that
are synonyms or belong to the same family are grouped in a key word (e.g., “tourist” and “tourists”), and singular or
plural terms are grouped in the singular form (e.g, “hotel”, “hotels”). Consequently, the initial 1022 keywords were
reduced to 746 after the filtration and manual grouping process. Finally, the matrix of co-occurrences and the
equivalence index were calculated using the simple centre algorithm and the thematic networks with a minimum
network size of 3 and a maximum of 12.
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Moreover, this study delves into the analysis of thematic networks created using SciMat. The thematic networks are
based on two criteria: density, which measures internal network strength, and centrality, which gauges network
interaction. Themes are categorized as motor themes (high centrality and density), basic/transversal themes
(underdeveloped but valuable), emerging/disappearing themes (low centrality and density), and well-developed but
isolated themes (strong internal links, weak external ones) (Cobo et al., 2011).

The time evolution of the sample is shown in Figure 2. The first publication appears in the year 2009, with
significant growth from the year 2019 onwards. It has also been observed that more than half of the documents
(131, 60.93%) have been published between 2020 and 2022.
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Figure 2. Number of documents per year

The researchers aimed to complement the co-word analysis conducted with SciMat with a qualitative analysis to
achieve a more comprehensive understanding of the thematic progress. Therefore, the second part of the study
consists of a thematic-narrative analysis.

To carry out this analysis, all the articles in the sample were carefully examined to identify thematic categories to
better understand the state of the literature. This involved a thorough reading of the full texts of the sample
articles. Following an in-depth review of 214 works, 29 articles were excluded. The authors determined that their
main content did not specifically align with the object of study. Although some keywords were related, they were
not deemed relevant for the narrative analysis. The exclusion criteria were as follows: the articles addressed the
HORECA sector from other perspectives (7 articles) (e.g, focusing on marketing rather than supply chain
management), referred to general business rather than supply chain management (8 articles), dealt with the general
application of new technologies (2 articles), analysed other sectors (5 articles), or focused on the tourism industry in
general (7 articles). Ultimately, 185 articles were selected based on their main theme. Following this exhaustive
review, some additional articles were identified as relevant and timely for narrative analysis. Therefore, 197 articles
were analysed and grouped. These are presented in the results of each narrative thematic group.

4. Results
4.1. Co-Word Analysis Results
4.1.1. An Overview Over Time

An analysis of the evolution of the themes for the periods (Figure 3) is presented. According to the research of
Cobo et al. (2011), the inclusion index of Sternitzke and Bergmann (2009) to determine the level of similarity
between two thematic networks is used. Then, a graphic is developed which represents each theme with circles and
the lines between thematic networks show the inclusion index. The central nodes are represented by a solid line and
non-central nodes by a dashed line. For each network, the number of documents is represented by the size of the
circle. The evolution shown in Figure 3 is evidence of the growing interest in the theme. On the one hand, there is
a strong relationship between FOOD-LOSS AND WASTE and SUSTAINABILITY, as well as BEHAVIOUR. On
the other hand, SUPPLY-CHAIN-MANAGEMENT evolves to ORGANISATIONAL-PERFORMANCE. There
is a close relationship between GREEN BUSINESS STRATEGIES and HOSPITALITY and WASTE
MANAGEMENT, as well as between ATTITUDES and WASTE MANAGEMENT and GREEN BUSINESS
STRATEGIES. For obvious reasons of temporality, it is not possible to observe any relationship or evolution with
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CORONAVIRUS. Finally, EMPIRICAL ANALYSES are related in the second petiod to the nodes of SUPPLY
CHAIN MANAGEMENT and HOSPITALITY-AND-TOURISM-INDUSTRY.

OEHPPLY-CHMN-MANAGEMENT
WL -

) TTITUDES

OCD RONAWIRUS

~ \\o EMPIRICAL-ANALYSIS

Figure 3. Thematic evolution of the field (number of documents)

4.1.2. A Topic Overview

In this field the last 3 years (2020-2022) account for 60.93% (131 articles) of the papers in the sample analysed.
Therefore, to identify the different thematic groups, a strategic diagram of the last three years is represented (Figure 4)
based on centrality and density (Callon et al., 1991). This diagram classifies thematic networks into four groups (Figure
4): well-developed and isolated themes (CORONAVIRUS and ORGANISATIONAL PERFORMANCE), motor
themes (SUPPLY CHAIN MANAGEMENT and FOOD-LOSS AND WASTE basic themes (HOSPITALITY and
HOSPITALITY-AND-TOURISM-INDUSTRY) and emerging themes (WASTE MANAGEMENT).

CO@US

density,

ORGANlZATF‘ DRMANCE

SUPPLY-CAGEMENT

centrality

WASTE@E MENT

HOSPITALIT »ISM-lNDU STRY

Figure 4. Strategic diagram by number of documents for the period 2020-2022
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4.1.3. The Main Themes of the Last Three Years

The subsequent section will present the clusters for the final period analysed. For each identified cluster, an
appendix (Appendix A) containing seven tables has been prepared. This appendix comprises a list of the papers
that have the greatest impact. This information can be obtained from the corresponding author.

Firstly, Figure 5 shows the thematic networks of the motor themes. Regarding SUPPLY CHAIN
MANAGEMENT (Appendix A.1) studies have especially focused on studying its relationship with both
FINANCIAL and ENVIRONMENTAL performance and ECONOMIC IMPACTS AND RESULTS. Also,
studies have focused on three main theoretical approaches to management: CORPORATE SUSTAINABILITY,
CORPORATE SOCIAL RESPONSIBILITY, and the RESOURCE BASED VIEW. Although it has also been
studied in relation to SUSTAINABLE DEVELOPMENT. Regarding the supply structure, only ENERGY
CONSUMPTION has been studied upstream. CUSTOMER MANAGEMENT focused on their EXPERIENCE
has been explored. Finally, concerning the sectorial context, only the HOTEL INDUSTRY is addressed in the
study of the supply chain.

For FOOD LOSS AND WASTE (Appendix A.2), the objective is to achieve SUSTAINABILITY, the context is
about RESTAURANTS and FOOD SERVICES within the framework of TOURISM. The mean is
REDUCTION and PREVENTION, and the agent is the CONSUMER. In the latter case, issues such as
BEHAVIOUR, SERVICES, CONSUMPTION MANAGEMENT, or social patterns, for example, GENDER
DIVERSITY, have been considered.

Figure 5. Thematic networks of SUPPLY CHAIN MANAGEMENT and FOOD-LOSS AND WASTE (2020-2022)

The basic groups thematic networks are depicted on Figure 6. For HOSPITALITY (Appendix A.3) cluster, most
of the issues are related to how to incorporate food loss management into business strategy or operations. Whether
as BUSINESS STRATEGIES, GREEN MANAGEMENT, ENVIRONMENTAL or BUSINESS MODELS or at
the level of the SUPPLY CHAIN and OPERATIONAL or LEFTOVERS MANAGEMENT. It has also been
studied in the setting of two contexts, that of CATERING and INTERMEDIATION in the TOURISM
INDUSTRY.

The thematic group HOSPITALITY-AND-TOURISM-INDUSTRY (Appendix A.4) which covers a large part of
the tourism industry, has many aspects that are treated, mostly in silos. While they could be grouped into 1)
environmental sustainability issues such as GREEN HOTELS, ENVIRONMENTAL MANAGEMENT SYSTEMS,
ENVIRONMENTAL SUSTAINABILITY or WATER CONSERVATION, 2) Challenges, and 3) consumer issues
such as PLANNED BEHAVIOUR, INTENTION or SATISFACTION. In addition, CIRCULAR ECONOMY and
the relationship between HOTELS and COLLABORATIVE NETWORKS stand out.
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Figure 6. Thematic networks of HOSPITALITY-AND-TOURISM-INDUSTRY and HOSPITALITY (2020-2022)

Figure 7 present well-developed thematic networks. For ORGANISATIONAL PERFORMANCE (Appendix
A.5) studied themes appear more isolated and can be grouped into three elements. Innovation and related elements
such as TECHNOLOGY, ECO INNOVATION or PRODUCT INNOVATION strongly linked to GREEN
INNOVATION. Human Resource Management and EMPLOYEE BEHAVIOUR and PERSPECTIVE of study
from SOCIAL RESPONSIBILITY or from GREEN SUPPLY CHAIN MANAGEMENT.

For the case of the CORONAVIRUS (Appendix A.0) the studies are focused on BUSINESS MANAGEMENT
and RESILIENCE. There is an application to the case of one of the agents of the system, the FARMERS, and
their effects on AGRICULTURAL SUPPLY CHAIN MANAGEMENT.

OBy @ VATION
GREEN-SUPPL' MANAGEMENT

socm-esmxuw
/oRGANE ORMANCE
S i 1\\
i g ‘\\

EVD‘-UT‘ON@'J‘ELTI‘,EORV

AGRICULTURAL-SU e IAIN-MANAGEME

Figure 7. Thematic networks of CORONAVIRUS and ORGANIZATIONAL-PERFORMANCE (2020-2022)
The last thematic network of Figure 8 presents the emerging thematic networks. This is WASTE-MANAGEMENT

(Appendix A7) cluster. The LOSS, PLATE WASTE and ATTITUDES are the factors analysed in the
FOOD-SERVICE-INDUSTRY to develop STRATEGIES to help improve ENVIRONMENTAL IMPACT.
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Figure 8. Thematic networks of WASTE-MANAGEMENT (2020-2022)

4.1.4. A General Conceptual Framework for the Management of Food Waste and Loss in the Hospitality
and Restaurant Industry Supply Chain

In accordance with Patriotta’s (2020) standpoint, a literature review facilitates a retrospective analysis, introspection,
acquisition of insights, evaluation, and, in certain instances, enhancement of prevailing theories pertaining to a
particular phenomenon. Building upon this perspective, the aim of this section is to construct a comprehensive
model based on the identified themes from the bibliometric analysis. To facilitate this endeavour, a general
framework has been developed, encompassing the identified themes and their interrelationships (Table 1).

In relation to the context or industry, the Coronavirus pandemic has indicated a process of change, with particular
emphasis on the hotel and restaurant sectors, and even on the sustainability of these through the concept of
“Green Hotels”. However, the food-service industry, which is expected to experience significant growth in the
coming years, has already been identified as an emerging issue and should be the focus of future studies. In relation
to stakeholders, the study of consumers as external stakeholders in a sector that is particularly consumer-driven is
of particular importance. The analysis of their behaviour is now being superseded by research into their attitudes
towards food waste and their new view of sustainability. However, it is recommended that other actors who play a
relevant role in the management of the food supply chain, such as producers and intermediaries, be reintroduced to
the field. With respect to the analysis of internal stakeholders, research has been conducted on the behavioural
patterns of employees. Nevertheless, these individuals have not been recognised as fundamental or emerging
concerns. This reveals a paucity of research on internal stakeholders, who could be central to the development of
sound supply chain management practices in the sector.

Furthermore, an evolution in terms of approach is evident. This progression encompasses a transition from
conventional business management or social responsibility models, through green strategies and business models, to
more contemporary paradigms underpinned by a resource-based view or sustainability. Concomitantly, strategies are
being formulated to address the issue of real food waste management. Consequently, adopting a more strategic
stance, we propose a reversion to fundamental themes, namely collaborative business models within the value chain,
alongside the incorporation of the study of business symbiosis, a concept more prevalent in other industrial
sectors.

In terms of drivers, the study of resilience as a dynamic capacity to survive turbulent situations, such as the health
crisis, as well as the use of green technologies, can be detected. These findings are particulatly significant in the
context of a resource-based view (RBV) and the development of waste reduction practices. It is noteworthy that no
emerging themes have been identified in this regard, although their relevance is noteworthy.

Another subject that has been the focus of much discussion is the management process. Research on the
agricultural supply chain and sustainability-related terms such as “green supply chain”, “green operation” or
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“environmental system” have evolved towards the circular economy and customer supply chain. The role of human
resources and consumption in process management within the context of a circular supply chain remains a subject

that requires further exploration.

Themes Well-developed Basic Motor Emerging
Hospitality
Hospitality-and-tourism- Tourism
Contexts/Industries Coronavirus industry Hotel industry FOf)d-servlce-
Challenges Hotel industry
Green Hotels Restaurants
Hotels
Catering Customer (Gender
External Intermediation diversity) .
Stakeholders Farmer Planned behaviout. Consumers Attitudes
Intention Behaviour
Employee
Internal Stakeholders .
Behaviour
RBV
Corporate Social
Business s e
Approach S il\/{aﬁagerr:lerilgih Business model Sustainability Strategies
octal Besponsbiity | collaboration network Sustainability
Sustainability
development
Resilience
Drivers Techpology Reduction practices
Innovation (Eco,
Green)
. Green
Agmulct}ljzll supply Operation Customer
Process Management . Environmental System Supply Chain Waste-management
Green supply chain S . .
upply chain Consumption
Human Resource .
Circular Economy
Leftover Energy consumption
Water conservation Experience
. . . . . . Plate waste
Product/Service Product innovation Satisfaction Service
. Losses
Food service
Food-loss and Waste
Financial
Organizational Environmental Environmental Environmental
Results/Performance L . . .
performance sustainability Economic impacts impact
and results

Table 1. A general conceptual framework for the management of food waste
and loss in the hospitality and restaurant industry supply chain

A close examination of products and services has been undertaken to adapt them to innovations related to
resource conservation (watet, electricity, etc.) and to the satisfaction derived from service experiences. Furthermore,
leftovers and food waste in food service represent a pivotal component of research in this domain, underscoring
the emergence of the issue of Plate Waste Losses. Further research into the various forms of food loss or waste in
relation to emerging food consumption trends will facilitate a more comprehensive understanding of the
mechanisms for their mitigation.
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Finally, in the results and performance section, studies on organisational performance and environmental
sustainability are highlichted, as well as their impacts, especially economic ones. The further development of
models that explain and measure these results and consider the important social impacts of these processes remains
a priority.

4.2. Narrative Thematic Analysis

A narrative examination was conducted to gain a deeper insight into the literature previously analysed. The team of
researchers has reviewed systematically the selected documents (197) to identify the main themes and their findings.
A conceptual categorisation of the documents by fields of study has been carried out (Table 2).

Thematic area

(IN° docs.) General findings

General Management | ® Collaboration with internal and external actors is necessary to improve the quality of
(11) services, ensure survival and enhance innovation capabilities.

* Reducing food waste is a great solution for the environment and the economic savings of

HORECA ©) companies.

* Increased participation in green innovation is needed.

¢ Increasing use of smart applications: supply chain, smart farming.

Technology and * To adopt environmental technologies, firms need information on ecology, feasibility of

Innovation (20) projects and government support.

* New technologies, such as the use of big data, can improve competitive advantage and
company petformance.

* People need to be informed about food waste by companies to modulate behaviours,

Stakeholders (48) attitudes, and preferences.

* Better results for companies with high environmental initiatives.
¢ All Members of the supply chain must be immersed in sustainable practices to achieve true
sustainability.

Supply Chain in
Hospitality (25)

¢ Increasing importance of environmental issues in different business areas and strategy
Sustainable levels

Management (31) ® Use of green marketing,

* Sustainable behaviour may vary depending on the type of establishment.

* Strong relationships are needed: government support, employee, and customer
collaboration.
¢ Initial investment needed.

Waste Management

(53)

Table 2. Thematic Analysis: areas and findings

The analysis of the published literature shows that the study of the supply chain in the HORECA sector is not very
extensive. However, it is more frequent in hotels. The global economic crisis has compelled supply chains to
become more profitable and sustainable (Malik, Abdallah & Hussain, 2016; Al-Aomar & Hussain, 2017), which
may have increased interest in studying their management. Stakeholder perspectives have gained more attention
since 2020, with the highest number of publications in 2021 (14) and with consumer behavior being the most
widely studied. Some studies suggest that the way we consume (Okumus, Taheri, Giritlioglu & Gannon, 2020) and
purchase food (Parfitt, Croker & Brockhaus, 2021) are directly related to food waste. Also, technological
advancements and the Internet of Things (IoT) are making supply chains highly efficient and smart (Shamim,
Cang, Yu & Li, 2017). As a result, literature highlights the growing interest in technology and innovation. In 2020,
more than 50% of article production (12 in total) focused on this topic. Technological trends related to blockchain
(e.g., Rashideh, 2020; Filimonau & Naumova, 2020), big data (e.g., Horng, Liu, Chou, Yu & Hu, 2022), and green
technologies (e.g, Gutlek & Koseoglu, 2021; Sun, Cao & Xing, 2021) stand out in the tourism sector and
particularly in the hotel sector. Aragén-Correa, Martin-Tapia and de-la-Torre-Ruiz (2015) indicate that
environmental issues were growing in the field of tourism and hospitality, coinciding with the publication of the
UN SDGs for the 2030 Agenda. This trend has grown since the COVID-19 pandemic, with 17 articles published in
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2020 on sustainability. The literature on waste management is particularly notable for its emphasis on food waste,
which is especially relevant in the HORECA sector. According to Malefors, Callewaert, Hansson, Hartikainen,
Pietildinen, Strid et al. (2019), as much as 20% of food goes to waste, while Fieschi and Pretato (2018) recommend
combining biodegradable and compostable products to be recycled together with organic waste. Finally, other
articles that are difficult to classify are grouped under general management, reflecting the general idea that
sustainable management can be beneficial for the company in economic terms.

5. Insights for Advancing Research on Food Loss Food Management in the HORECA Sector
5.1. A Research Agenda for Studying Food Waste and Loss Management in the HORECA Supply Chain

In that section, a research agenda with five main research lines (RL) are proposed (Table 3). Firstly, circular models
(RL1) are identified. Circular economy is a current context, and an instrumental paradigm based on eco-efficiency
from two perspectives: cost reduction and environmental sustainability. They may be implemented to improve
losses in Supply Chain and technology could be a key mechanism to achieve it. Both to innovate in products
and/or services and to improve communication and collaboration between all actors in Supply Chain. In this sense,
the development of technological applications that build a community among all the agents involved in Supply
Chain is a fundamental step towards reaching circularity. Among other issues, it would be possible to identify
opportunities to share or transfer unused materials between actors in the chain with the consequent cost savings
and food losses reduction.

Resilience (RL2) is defined as the organisational capacity that enhances sustainability in terms of permanence in the
face of disruptive changes. The main problem identified in the Supply Chain is that in critical situations they do not
have enough capacity to operate. In short, more agile, and flexible Supply Chain should be created, that allow them
to get closer to producers to develop reuse strategies. In addition, as Dhir et al. (2020) argue, contribute at the social
level. Those elements that are going to be left over in the Supply Chain could also be donated to town councils,
schools, or different NGOs. In this sense, it avoids waste and acts in a socially responsible behaviour. The proper
management of food and waste helps to make a Supply Chain more resilient and generates resilience at a general
level in society.

The HORECA Supply Chain is composed of different stakeholders (RL3): Producers (farmers, stockbreeders,
fishermen...), suppliers (bakery, butchers, fisheries...), which according to AECOC (2022) are usually small, although
there is coexistence between large and small suppliers. Distributors, who are responsible for distribution to
companies in the channel (restaurants, bars, schools, hospitals, etc.) As far as companies are concerned, an
important stakeholder group to consider is the employees. Finally, the consumers, who are the end clients of these
establishments. To achieve higher-order objectives related to, for example, poverty reduction or zero hunger, all
actors in the chain must be involved. Deepening mechanisms that enable greater engagement of the stakeholder
ecosystem is a must. Frameworks such as the stakeholder identification model or the stakeholder engagement
standard can be a starting point. Concepts such as power, legitimacy, and urgency can be a valuable reference for
identifying the most relevant actors in the design of business strategy. Likewise, achieving an integrated approach to
stakeholder engagement is a fundamental accountability mechanism for dealing with sustainability concerns. In the
case of consumers, for example, the responsibility of business is to be open to their preferences and needs, giving
them the power to impose certain consumption requirements. Thus, its values become urgent and legitimacy.
Meeting these demands can help a socially responsible company to maintain a significant competitive advantage.

The research carried out shows the need for food waste reduction strategies and practices (RL4). In line with the
need to migrate to circular models and to deeply involve stakeholders, it is proposed to deepen collaborative
strategies. Both in vertical relationships, which are more cooperative, and in horizontal relationships, which are
more coopetitive. Strategies might be different for food loss than for food waste. In this case, practices associated
with improving food loss would be oriented towards harnessing all food and improving cooking techniques, while
practices that reduce food waste should be oriented towards the quantities or portions of food served, the orders
placed and, in short, circular proposals that connect the members of the sector’s Supply Chain. To implement food
waste reduction practices, all stakeholders must be aware of the need to reduce food waste. Including these objectives
in the strategic process and achieving some alighment between the different actors can help to move to action.
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More strategic theoretical approaches such as coopetition and the management of inter-firm alliances can provide

new insights. Likewise, concepts such as industrial symbiosis could reveal new contributions from industrial ecology
in other sectors such as HORECA.

In addition, economic, social, and environmental impacts (RL5) should be highlighted. The literature review shows
that the HORECA channel is aware of its negative impacts. However, studies are needed to demonstrate this
situation. Thus, knowing what the impacts are in economic terms will serve as a starting point to justify and raise
awareness towards the implementation of the designed strategies. The social and environmental impacts of this
sector are closely linked to the 2030 Agenda and the SDGs. In terms of social impacts, food waste reduction
practices in HORECA can contribute to the reduction of poverty (SDG1) and hunger (SDG2) in the world
through cooperative partnerships between actors in the Supply Chain (SDG17). Consequently, reducing inequalities
(SDG10). Also, in terms of environmental impacts, these practices are directly related to energy and resource
savings (SDGO, 7, 13) which translate into responsible and sustainable destinations and cities (SDG11) through the
implementation of more responsible consumption and production (SDG12). The importance of this relationship
lies in the need for research to collaborate in creating a better world.

Based on the lines of research carried out, a series of research questions are proposed to assist in the development
of future research (Table 3).

Research lines Research questions (RQ)

Which circular models could be implemented?
Circular models (RL1) How can new technologies help develop circular models?
Are circular models cost-effective?

What are the problems that can lead to less resilient actors in the supply chain?
What are the constraints that can lead to less resilient actors in the Supply chain?
How can Supply Chain be improved to become resilient companies?

What kind of strategies contribute to making the sector more resilient?

Resilience (RL2)

How is the HORECA supply chain constituted?

How important are the different stakeholders?

Stakeholders (RL3) What role do human resources play in food reduction?

How could stakeholders’ awareness and engagement mechanism could be developed?
How can be customers’ demands met under sustainability criteria?

In what form could partnerships for collaboration and cooperation be established between the
actors that make up the HORECA supply chain?

Strategies and practices What cooperation and coopetition strategies are currently being developed between the agents

RL4) of the HORECA supply chain?

How are the relationships between the actors that constitute the HORECA supply chain?

Could be the strategies for food waste and food loss different?

How engaged is the HORECA sector with the economic, environmental, and social impact of

Economic, social and food waste and loss?
environmental impacts How aware of food waste is the HORECA sector?
(RL5) How can technology influence the achievement of more sustainable HORECA sector?

What is the impact on Sustainable Development Goals?

Table 3. Research lines and future research questions

5.2. The 5C’s Route Guidance

To achieve meaningful scientific advancements, it is imperative not only to formulate focused research questions
but also to present them in a manner that is applicable to real-world practices. Through a deeper analysis of the
overall findings derived from the document sample, we have been able to develop an action roadmap for
mitigating food waste in HORECA supply chain management. The proposed framework, called the “The 5C’s
Route Guidance,” is built upon five key factors: context, awareness, circularity, connection, and creation (see
Figure 9).
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(C1) Context. The context is relevant for the development of any of the actions in the model. After the COVID-19
pandemic, we must be aware of the change of era we are going through. Moreover, supply chains must become more
profitable and sustainable because of the significant global economic crisis (Malik et al., 2016; Al-Aomar & Hussain,
2017). Thus, the sector must be resilient and adapt to the changes that are taking place to survive.

(C2) Consciousness. Environmental issues in hospitality are on the rise (Aragon-Correa et al., 2015). Therefore,
environmental awareness must be reflected in all aspects of the supply chain. For example, food waste may be
related to the way we consume (Okumus et al., 2020) and the way we acquire food (Parfitt et al., 2021). Thus, the
habits that employees develop outside of work, as consumers, could be significant for their professional
development training courses related to the environment, food waste and its consequences are suggested. It is
necessary for consumers, employees and society to be informed about food waste. Communication is a must to
achieve improvements in behaviour, attitudes, and preferences, especially when people come to travelling.

(C3) Circularity. Supply chains are evolving towards greater efficiency and intelligence thanks to technological
advancements (Shamim et al., 2017). However, there is a need to move towards the circular economy as a process
within the management model. Circular models should be used to improve food waste and harnessing resources
more efficiently. The transition to circular models is beneficial not only for the environment but will also be
reflected in the company’s profits, as it will result in significant cost savings.

(C4) Connection. The green supply chain approach also includes practices such as marketing, purchasing, design,
and production, all from a sustainable perspective (Wang et al., 2013). Therefore, connectivity among all supply
chain actors is crucial. All actors involved must be connected and maintain a close relationship. Human resources
and technology are of great importance. In this respect, cooperation needs to be generated both inside and outside
the company.

(C5) Creation. The creation of sustainability-oriented methods, strategies, processes and management models and
products in the sector using new technologies. Moving towards green technologies may also lead to an
improvement in the company’s competitiveness as well as in profits. However, an initial investment is required, for
which government support is being sought. In this regard, it could be explored how technological trends that stand
out in the tourism sector, such as big data (e.g, Horng et al., 2022), blockchain (e.g., Rashideh, 2020; Filimonau &
Naumova, 2020), and green technologies (e.g., Gutlek & Koseoglu, 2021; Sun et al., 2021), can be leveraged.

THE 5C'S ROUTE
GUIDANCE OF

SUPPLY CHAIN IN
HORECA

Figure 9. The 5C’ Route Guidance of Supply Chain in HORECA

6. Conclusions

The present study has examined the evolution of waste and loss food management in the HORECA supply chain,
with a view to offering a model that encompasses the fundamental areas of research.

The academic implications of this work are significant and can be summarized as follows. Firstly, it contributes to
the research field of the supply chain, specifically within the HORECA sector, which plays an increasingly crucial
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role in reducing food waste and loss. Secondly, through a comprehensive literature review employing both
quantitative and qualitative techniques, this work helps to define and position the central research topics within this
domain. More specifically, this paper proposes a research agenda and a model that encapsulates the emerging trends
in the field. This model serves as a guiding conceptual map for researchers, shedding light on current investigations
and pointing towards future research directions. Importantly, the model is designed in line with the essence of the
Supply Chain, reflecting a collaborative process that encompasses all lines of research. It identifies key aspects such
as the “where” (RL1), the “why” (RL2), the objectives and stakeholders (RL3), the methodology (RL4), and the
outcomes (RL5) of the research.

In terms of practical implications, strengthening the management capabilities of companies in the HORECA
sector is deemed necessary. This involves considering both the contextual factors (C1) and stakeholders as well as
the interconnected operational and management processes. Efforts should be made to raise awareness among all
participants in the Value or Supply Chain system (C2), ensuring alignment of objectives regarding waste reduction,
zero loss, and the achievement of shared social and environmental goals. Collaboration and partnerships among
chain members, prior to reaching the consumer, should be fostered to implement these objectives. Additionally,
value chain actors need to work on circularity (C3), developing innovation capacities while leveraging information
and communication technologies to enhance information availability and impact measurement. Hstablishing
effective communication channels (C4) among actors and processes can facilitate the delivery of innovative
solutions based on consumer needs and preferences, leading to cost reduction and increased resilience to change or
crises within the chain. Lastly, efforts should be made to establish simple and shared measures and indicators that
enable companies to assess their performance in environmental, social, and economic terms. This will facilitate the
measurement of progress towards sustainability goals across the concerned organizations.

This research also contributes to the advancement of more sustainable tourist destinations, in terms of social
implications. The development (C5) of systems, supported by new technologies, to reduce food waste and mitigate
environmental pollution is viewed as a transformative action that can propel destinations towards becoming smart
cities. Additionally, the culinary culture, encompassing food preparation, marketing, and consumption, stands as a
vital component in enhancing tourism services (Stankov, Fidan, Toskov, Dimitrova & Nikovska, 2019). Therefore, it
is regarded as a key element in tourists’ choice of destination. Moreover, recognizing consumers as a crucial
stakeholder group, it becomes imperative to foster environmentally sustainable consumption habits. By doing so,
consumers actively contribute to the achievement of sustainable development goals, such as the elimination of
poverty (SDG1) and zero hunger (SDG2). Simultaneously, professionals within the tourism sector, through the
adoption of sustainable practices, play their part in promoting affordable and clean energy (SDG7) as well as
responsible production and consumption (SDG12). In particular, the indicator 12.5, which aims to substantially
reduce waste generation through prevention, reduction, recycling and reuse by 2030. Furthermore, collaborative
efforts between consumers and professionals are crucial for the development of sustainable cities and communities
(SDG11). Furthermore, it is worth noting that the HORECA sector is often regarded not as a standalone sector
but as a distribution channel, despite its potential to play a significant role in advancing the Sustainable
Development Goals (SDGs).

Food policy development is increasingly taking place through collaborative governance, with the aim of promoting
healthy lifestyles (Lelieveldt, 2023). Thus, the need for collaboration with public policies to influence citizens’ habits
is required. Keeping the population aware of food waste and loss will lead to more sustainable habits in people’s
daily lives and in their workplaces. In this way, the well-being of the population will be reflected.

Moreover, the speed with which new trends have been implemented in the HORECA sector requires the
consideration of models such as the one presented in this article. For example, given that 5.2% of sales in the
sector correspond to delivery (Kiriom-Iri Observatory, 2022) and that this trend could be increasing, it could
contribute to food waste or loss. For this reason, there are calls for models based on circular processes that reduce
the impact, such as the 5Cs Model. Also, Experts such as Fernando Garcia Baladia (head of the HORECA
Channel in the Procurement Department of the Food Bank Foundation of Madrid, Spain) say that artificial
intelligence techniques are beginning to be used to combat food waste, in addition to taking measures to address
the new Food Loss and Waste Prevention Act (InfoHoreca, 2023).
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Hence, it becomes crucial to understand the extent and nature of research being conducted in this area. Therefore,
it is highly relevant to acknowledge that this article contributes to the theoretical advancement of the HORECA
sector and emphasizes the significance of an efficient Supply Chain in addressing the issue of food waste.

Finally, it is crucial to acknowledge the limitations of this article. While the use of a specific bibliometric software
provides a focused perspective, it can be enhanced by considering alternative programs such as VosViewer.
Furthermore, employing complementary methodologies like content analysis would offer a more comprehensive
understanding of the subject matter. Additionally, incorporating additional information from sources like the grey
literature (Adams, Smart & Huff, 2017) would expand the analysis’s scope, providing a more practical approach that
considers specific regulatory and business management initiatives.

Regarding research development, conducting quantitative studies that specifically focus on identifying relationships
within the 5Cs route guidance of the HORECA supply chain would yield valuable and robust research results in
this field. Such studies would contribute significantly to advancing our understanding and generating practical
insights for both academia and industry.
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