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Abstract
Problem: Food waste is a major issue from both an environmental as well as an economic
perspective. In Europe alone, 90 million tons of food is wasted in the food supply chain every
year. In order to reduce these excessive costs and the environmental impact, new food waste
management strategies need to be developed and established. The food waste management
strategies established in the retail stage are limited as the retail stage is an area of the food
supply chain that has been neglected in research.

Purpose: This thesis explores the food waste management of fresh fruits and vegetables out of
retailer´s perspective. In specific, it assesses the potential effects for Swedish supermarkets in
which have established processes where non-sellable products are recycled through conversion
in-house.

Method: This qualitative study has been performed through observational studies with semistructured interviews to complement the observational findings. The empirical data is collected
at Swedish supermarkets that have conversion processes established in their organization. The
respondents were either store managers or managers for perishable goods. The data were
analysed using the content analysis approach.

Findings: The results of our research reveal that conversion activities of fresh fruits and
vegetables result in less food waste and positive economic outcomes. To create higher
economic value of the food waste conversion, the conversion of fresh fruits and vegetables
should be performed in combination with other product categories.

Keywords: Food waste, retailer, food supply chain, fresh fruits and vegetables, conversion
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Abstract - svenska
Problem: Matavfall är ett stort problem både från ett miljömässigt- och ekonomiskt perspektiv.
Bara i Europa förloras 90 miljoner ton mat i livsmedelskedjan varje år. För att minska dessa
onödiga kostnader och miljöpåverkan behövs nya strategier för hantering av livsmedelsavfall
utvecklas och etableras. De strategier för hantering av matsvinn som etableras i
detaljhandelsfasen är begränsade eftersom detaljhandelsstadiet är ett område i livsmedelskedjan
som har blivit försummat i forskningen.

Syfte: Denna uppsats undersöker matsvinnshantering av färsk frukt och grönsaker ur ett
detaljhandelsperspektiv. I synnerhet bedömer den de potentiella effekterna för svenska
livsmedelsbutiker vilka har etablerade processer där icke-säljbara produkter återvinns genom
konvertering internt.

Metod: Denna kvalitativa studie har utförts genom observationer med halvstrukturerade
intervjuer som komplement till resultaten från observationerna. Studiens empiriska data
samlades in från svenska stormarknader som har konverteringsprocesser etablerade i sin
organisation. Respondenterna var antingen butikschefer eller färskvaruchefer. Uppgifterna
analyserades med hjälp av innehållsanalysmetoden.

Resultat: Resultaten av vår forskning visar att konverteringsaktiviteter av färsk frukt och
grönsaker resulterar i mindre matsvinn och positiva ekonomiska resultat. För att skapa större
ekonomiska värden för konverteringen av matsvinn bör konverteringen av färsk frukt och
grönsaker utföras i kombination med andra produktkategorier.

Nyckelord: Matsvinn, återförsäljare, matförsörjningskedja, färsk frukt och grönsaker,
konvertering.
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Definitions
Conversion:
Oxford dictionaries (2019) define the word conversion to be “The process of changing or
causing something to change from one form to another.”

Non-sellable fresh fruits and vegetables:
Fruits and vegetables that are non-sellable due to reasons such as being non-attractive looking,
damaged by handling or having flawed packaging (Eriksson, 2015; Mattsson et al., 2018).

Anaerobic Digestion:
The process where microorganism, without the use of oxygen, decomposes organic material
such as food waste and transforms it into biogas. This biogas can, in turn, be used as a source
of energy (Ellen MacArthur Foundation, 2013).

Food insecurity:
The state of unreliable access to a sufficient quantity of affordable, nutritious food (FAO, 2018).
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Introduction
This chapter provides a background to the presented problem in which is followed by the
description of the problem. Subsequently are the delimitations, purpose and research questions
are presented.

1.1 Background
1.1.1 Food waste and the environment
As parts of the worldwide efforts to increase utilization of resources, promotion of
environmental sustainability has increased along with improving the food security by providing
enough food for people in the world, the large issue of food waste has during the last couple of
years achieved much public attention (Buzby & Hyman, 2012; Porat, Lichter, Terry, Harker, &
Buzby, 2018). In the EU, 90 million tons of food is wasted every year (Cicatiello, Franco,
Pancino, & Blasi, 2016). Less than 3 percent of the food wasted in 2008 was recovered or
reused, which means that 97 percent of food wasted ended up in landfills or incinerators (Buzby
et al., 2011). Even though much of the food waste is inevitable, is the majority of food waste
preventable (Halloran, Clement, Kornum, Bucatariu, & Magid, 2014).

Food waste can be defined in several diverse ways with different implications. This study will
use the definition shared by Buzby, Hyman, Stewart, and Wells (2011) that food waste occurs
when an edible product does not get consumed, due to human action or inaction. Food waste is
often the result of human decisions made by consumers, actors in the food supply chain such
as producers and distributors, as well as stakeholders such as governments and corporations.
The food wasted represents a subset of the total food losses (Buzby & Hyman, 2012). Example
of food waste is food that is discarded even though it is edible (Mattsson, Williams, & Berghel,
2018). Food that is wasted due to the inability for humans to consume must therefore be
considered as losses in all aspects and not as food wasted per se (Cicatiello et al., 2016).

Buzby et al. (2011) argue that if food is donated to charities and is ultimately consumed by
humans, it cannot be considered as waste. Since the study builds on an economic perspective,
and retailers are not getting paid for the food unsold that gets donated to charities, we argue that
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donated food is still food waste from an economic perspective. This because it is a potential
economic resource that has been un-utilized.

Researchers have highlighted that there is a need to investigate the social and environmental
implications of waste at different stages of the food supply chain (FSC) (Cicatiello et al., 2016;
Claro, D, Pimentel, Laban, & Claro, P, 2013). Food production is an industry that utilizes a
considerable number of resources and has tremendous environmental impact (Nellemann,
2009). Notwithstanding the importance of food waste reduction for ensuring food security, the
waste of these resources also has enormous environmental, economic, and social impacts (Porat
et al., 2018; Fiore, Contò, & Pellegrini, 2015; Parfitt, Barthel, & Macnaughton, 2010). From
the environmental point of view, food waste is representing the waste of precious natural
resources used for food production; including land, fresh water, energy and fertilizers (Buzby
& Hyman, 2012; Gustavsson, Cederberg, Sonesson, Otterdijk, & Meybeck, 2011). Researchers
have estimated that 24 percent of the total use of water, cropland, and fertilizers, are used to
produce food that gets wasted (Porat et al., 2018). Estimates show that approximately 40 percent
of food produced in the world is wasted or lost at some stage of the FSC and about half of all
is fresh fruits and vegetables (FFV) (Eriksson, Strid, & Hansson, 2012; Porat et al., 2018). The
waste occurs in five main stages of the FSC: agricultural production, postharvest handling and
storage, processing, distribution, and consumption. In developed countries, the main food waste
occurs during the retail- and consumption stage and is primarily related to logistics management
operations (Corrado, Ardente, Sala, & Saouter, 2017; Porat et al., 2018). Consumers, food
service, and retailers have, however, in developed countries become recognized as the stages
where the possibility of reducing food waste is greatest (Eriksson, Strid, & Hansson, 2012).
Food waste is mainly related to improper behaviour and decision making of actors in the food
supply chain which results in discarding of food that is entirely edible and could have been
consumed (Porat et al., 2018). Food waste is often seen as a result of the contemporary, affluent
society and the loss of respect regarding food (Schneider, 2013).

The food waste literature and research have so far mostly focused on the quantities and
estimates of the total food losses along the food supply chain. The retail stage of the supply
chain has for a long time been neglected in research, although sustainability is becoming a
major business issue for retailers (Cicatiello et al., 2016).
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Food waste is currently a highly topical subject discussed in institutional and governmental
campaigns that try to educate and inform citizens in, for example, Europe, about the dilemma
(Varese & Bonadonna, 2019). The reduction of food waste has become a fundamental
responsibility involving the entire society, from global institutions to individual citizens
(Cicatiello et al., 2016).
1.1.2 The food supply chain with economic considerations
Food waste can have a negative direct impact on the income of the actors in the FSC (Buzby &
Hyman, 2012). Food waste is an issue along the entire food production process, and in every
step, value is added in terms of resources as well as financial capital. Further down the chain,
the food waste carries higher costs. The environmental impact also increases due to steps such
as processing, packing, storing and transportation of the goods (Eriksson, 2015; FAO, 2011).
Research and monetary estimates of food wasted combined with the non-monetary factors may
motivate actors to reduce food waste. The non-monetary factors have affected supermarkets
and other businesses to donate food to charity, or at least, to become more socially mindful of
the amount of food they waste. The donation of food that otherwise would have gone to waste
can help improve the organizational image (Buzby et al., 2011). Additional ways of taking care
of the surplus food are for actors to convert the products into sellable products by which they
can gain economic benefits. The converted products not being sold can then, in turn, be sent to
charity. The conversion can take place by retailers outsourcing the conversion by sending
surplus food to a production site which convert it to jam, marmalade etc. which the retailer later
can sell in their stores (Eriksson & Spångberg, 2017). Another conversion strategy is for
retailers to convert the surplus food in an in-house kitchen (Stenmarck et al., 2011).
1.1.3 Retailers and food waste management
Retailers are strong actors in the FSC because they represent an essential connection between
suppliers and consumers with the ability to influence both parties (Halloran et al., 2014). The
retailer’s position also creates an opportunity for retailers to share their environmental
awareness by choosing suppliers and producers that fulfil the sustainable needs as well as the
corporate social responsibilities (Eriksson, 2015; FAO, 2011; Mattsson et al., 2018; Halloran
et al., 2014).
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The food that is non-sellable but not technically “waste” according to legal definitions and still
is fit for human consumption are called surplus food or food waste, and is surplus to a retailer´s
ability to generate profit (Alexander & Smaje, 2008). In-store waste is here defined as the waste
that occurs after it has been accepted from the supplier even though it has passed all the quality
requirements (Eriksson, 2015; Mattsson et al., 2018).

The absolute amounts of food waste within the retail stage of the FSC are relatively small
compared with the waste in the production, distribution, and consumption stages of the food
supply chain (FAO, 2011). Since the food waste in the retailer stage of the FSC is considered
to stand for approximately 5 percent of the total food wasted in the supply chain, the retailing
stage has not been studied in depth at the same level as other stages of the FSC. Added to the
problem is that there are difficulties in quantifying the food waste in the retail stage in detail,
as accounting methods and local policies vary (Varese & Bonadonna, 2019; Buzby & Hyman,
2012).

According to Porat et al. (2018), the main reasons for the recently gained public attention for
food waste in the retail stage are, to begin with, that much of the food waste in supermarkets is
clearly visible to the public and therefore gains attention. Secondly, a great amount of the food
wasted in supermarkets is still suitable for human consumption and thus could have been
rescued or donated to charities to feed people suffering from food insecurity (Buzby et al.,
2011). Thirdly, supermarkets have large quantities of waste at a few physical locations, which
simplifies and makes it logistically possible to collect the waste for other purposes (Eriksson,
2015; Buzby et al., 2011).

Previous studies indicate that the main contributor to food waste amongst retailers is fruits and
vegetables. Research states that 8-9 percent of the fruits and vegetables are un-utilized at the
retail stage of the supply chain (Buzby et al., 2016). Reasons for waste within fresh fruits and
vegetables can be the limited shelf life, transportation, handling damage, improper packaging,
overstocking, improper stock-rotation, expired sell-by dates and mold (Buzby et al., 2011;
Mena, Adenso-Diaz, & Yurt 2011; Sonesson, Davis, & Ziegler, 2010).
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1.2 Problem
Reducing food waste is a unique incentive to simultaneously mitigate emissions and reduce
costs through waste reduction (Fiore et al., 2015 European Parliament, 2011). Even minimal
waste reductions can result in major reductions in terms of economic costs (Eriksson, 2015;
FAO, 2011). In order to reduce these excessive costs and the environmental impact, new food
waste management strategies need to be developed and established (Eriksson et al., 2012;
Halloran et al., 2014). The food waste management strategies established in the retail stage are
limited as the retail stage is an area of the food supply chain that has been neglected in research
(Varese & Bonadonna, 2019; Buzby & Hyman, 2012). However, a food waste management
strategy used by the retail stage is to convert the products into sellable products by which they
can gain economic benefits (Stenmarck et al., 2011). The critical part is however, to find the
balance between reducing the excessive costs caused by food waste and not adding any
unnecessary costs in trying to manage food waste. As stated by Buzby et al. (2011), the industry
will only reduce food waste when they have positive economic incentives to do so. Among all
food waste, the main contributor is fresh fruits and vegetables. This due to it being a very critical
product as a result of its short shelf life (Mena et al., 2011; Sonesson et al., 2010). The focus of
the problem will thus be on fresh fruits and vegetables.

1.3 Purpose
The purpose of this study is to analyse food waste management of fresh fruits and vegetables
out of a retailer perspective. Specifically, the potential benefits for Swedish supermarkets where
non-sellable products are recycled through conversion in-house.

1.4 Research question
To achieve this purpose, this thesis will provide answer to the following research questions:

RQ1: In what way can in-house conversion of edible non-sellable fresh fruits and vegetables
reduce in-store waste for retailers?

RQ2: In which ways can in-house conversion of edible non-sellable fresh fruits and
vegetables affect supermarkets from an economic, environmental, and social perspective?
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1.5 Limitations
The study is limited to only study fresh fruits and vegetables as they are standing for a large
part of the food wasted within retailing. It will study if it is economically valuable for
supermarkets to convert edible non-sellable fresh fruits and vegetables, to sellable products inhouse by having a kitchen that prepares for example fruit salads, salads, frozen smoothie kits
etc. The result should provide useful information and inspiration for retailers who are aiming
to develop strategies for reducing food waste, and if improving the sustainability of their
business would amount to economic effects. The evaluation of Swedish supermarkets with
established conversion activities will encompass economic outcomes as well as social and
environmental impacts arising from the activities. This thesis will highlight which benefits and
drawbacks that are possible to create by conversion activities and possible strategies as well as
actions that can be undertaken by retailers.
1.5.1 Limitation of theoretical contributions
The waste management theory and models are mainly on a strategic managerial level mostly
aimed for policymaking. That complicates the applicability on corporation levels such as
individual retailers. The theoretical contributions on food waste and food waste within retailing
are limited due to the novelty of the subject and the complexity of the food supply chain.
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1.6 Thesis disposition
As such, the first chapter consists of an introduction to the subject and provides a background
to the problem. Thereafter the problem is presented leading to the purpose of the study and the
research questions. The second chapter contains a detailed framework of theoretical
perspectives and models relevant for this study. The goal of this framework is to provide the
reader with all the needed theoretical information necessary to properly understand the study.
The third chapter presents the used research philosophy, strategy, design, and methodology,
along with the methods used for data collection and data analysis. The third chapter concludes
with methods to assure quality and what ethical considerations that have been taken. In the
fourth chapter, the collected empirical data is presented. This data is thereafter analysed in the
fifth chapter and finally concluded and discussed in the sixth chapter. The seventh chapter
presents a discussion with the implications and limitations of the study as well as suggestions
for future research. Figure 1 below illustrates a holistic view of the study and its disposition.

Figure 1. Outline of the study
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Frame of theory
This chapter is designed to provide an extensive theoretical background in order to create the
possibility to analyse as well as compare existing models within food waste with the empirical
findings of this research.

Relevant literature concerning the topic of food waste will be treated in order to establish a
common ground for the topic. Thereafter, two different waste management theories will be
presented, the 3R and the Waste hierarchy. Following the Waste hierarchy, an extensive
literature review has been conducted on the Food waste recovery hierarchy. Ultimately, the
theoretical concept conversion is presented.

Figure 2. A presentation of the theoretical models used for this study and how they are
connected.

2.1 Food waste
Food is wasted throughout the entire FSC, from the initial stage of agriculture to the final
consumption stage. It can, however, be handled differently through different theoretical models
by managers, depending on amongst all what stage they are located in the FSC (Cicatiello et
al., 2016; Kulikovskaja & Aschemann-Witzel, 2017). Food waste can be defined in several
ways with different implications and are not universally agreed upon which makes the research
and quantification which complicates the research (Buzby & Hyman, 2012; Lebersorger &
9

Schneider, 2011). In this study, food waste is defined as something that occurs when an edible
product, that is intended for human consumption does not get consumed due to human action
or inaction, and instead becomes discarded or recovered, excluding the fractions that are fed to
animals (Buzby, Hyman, Stewart, & Wells, 2011; Ostergren & Gustavsson, 2014; Cicatiello et
al., 2016). Food waste that takes place at retail and consumer stages is often the result of human
decisions made by consumers, actors and stakeholders in the food supply chain (Buzby &
Hyman, 2012; Corrado et al., 2017). Food waste is often food that is still perfectly edible and
reusable but due to aesthetic criteria or lack of demand becomes rejected by producers and
retailers (Hawkes & Webster, 2000; Mattsson et al., 2018).

Table 1. Examples of food waste in retailing and their solutions. Adapted from Cicatiello et al. (2016)
Corrado et al. (2017) and, Alexander and Smaje (2008).

Food that is wasted due to the inability for humans to consume it and losses that occur in the
production, post-harvest and distribution stages of the FSC is defined as food losses (Cicatiello
et al., 2016; Corrado et al., 2017). The food wasted, however, only represent a subset of the
total food losses (Buzby & Hyman, 2012). Food waste is a result of cultural, governmental,
demographic, technological, economic and industrial influences (Quested, Parry, Easteal, &
Swannell, 2011; Parizeau, Von Massow, & Martin, 2015). Food waste that occurs in the final
stages of the FSC are generally related to human decisions and behavioural issues
10

(Papargyropoulou, Lozano, Steinberger, Wright, & Bin Ujang, 2014). The amount of food
waste also depends on surplus food management policies established by legislators and
stakeholders (Garrone, Melacini, & Perego, 2014).

Food waste has a substantial economic impact, and by having profitable investments focusing
on reducing food losses, the total cost of food can be reduced. The US Environmental Protection
Agency (EPA) accentuates the economic implication of food waste and encourages FSC actors
to reduce food waste in order to achieve substantial cost savings (EPA 2003, 2012). The food
waste costs are not only associated with purchasing costs but also income losses and final waste
disposal costs. There are economic benefits to gain by improving resource efficiency and
reduced food waste. By minimizing the resource utilization, waste, and other emissions
businesses has the potential of reducing costs, identify new business fields, as well as increase
employment and competitiveness (Papargyropoulou et al., 2014). One of the main
environmental impacts of food waste is related to the final disposal in landfills. When food
waste is discarded in landfills, methane, and carbon dioxide are produced as part of the
decomposition process (Adhikari, Barrington, & Martinez, 2006; Facchini et al., 2018). In
addition to the environmental effects resulting from landfill, activities associated with the
production of the food such as processing, transportation, storage, refrigeration, distribution,
and retail also resulting in greenhouse gas (GHG) emissions (WRAP, 2011). The FSC in the
EU is responsible for 17 percent of the EU´s direct GHG emissions and 28 percent of its
material resource use (EC, 2011a). By preventing food waste, 456 million ton GHG emission
is expected to be reduced by 2050, in the UK. There are also other environmental impacts of
food waste, for example depletion of natural resources such as soil nutrients, water, and energy,
contamination adding of fertilizers as well as environmental pollution throughout the FSC but
particularly during waste disposal (Papargyropoulou et al., 2014).

Besides environmental and economic impacts, food waste also has social implications which
tend to centre around the ethical and moral dimensions on food waste. In particular, wasting
activities and food security which mean that some people do not have the resources to feed
them while food is wasted (Papargyropoulou et al., 2014; Thyberg & Tonjes, 2016).

The use of varying definitions of food waste globally complicates the uncertainty issue as it
leads to the production of data sets that may not be comparable. Not even in a situation where
11

the definition is not a problem, the stakeholders fail to document food waste data meticulously,
or they do not want to share it. Insufficient data quality and uncertainty limit the ability to
understand the complexity of the FSC system and of the sources, patterns, and critical links
between production, consumption, and disposal that all contribute to food waste generation
(Facchini et al., 2018).

Researchers often frame this as a shift in the economic value of the resource (O'Brien, 2012;
Midgley, 2014). Evans, Campbell, and Murcott (2013, p. 22) state that:
“Against the demands of reducing the amount of food . . . being sent to landfill, technological
solutions are becoming an attractive option to policy-makers. The possibility of composting of
food or converting it to energy through anaerobic digestion signals the hole of transforming
‘waste’ into ‘value’ and so making an economic virtue out of ecological challenges.”

In the FSC the circular economy is less straightforward than in other chains since the food by
nature is downgrading after consumption and the processing. Therefore, it cannot be recycled
as, the components of a car, a computer, or an office chair (Ellen McArthur Foundation, 2013).
The technologies used for handling biodegradable waste are composting, accelerated anaerobic
digestion, landfilling with methane capture for power generation, landfilling without methane
collection and mixed incineration (Fehr, Calçado, & Romão, 2002). Preferably should the food
waste be redistributed for human consumption through different channels, to avoid it going to
waste and instead be handled in a sustainable manner. It can be sold at farmers markets or in
community shops with discounted prices or in new value chains and businesses that convert
food waste into new products, such as jams, chutneys, and juices (Facchini, Iacovidou, Gronow,
& Voulvoulis, 2018).

2.1.1 Food waste in the retail sector
The amount of food waste generated in the retail stage of the FSC is significant; nevertheless,
it represents a minor fraction of all the food discarded along the FSC (Buzby & Hyman, 2012).
The low amount of food waste in retailing in relation to other parts of the FSC is one of the
reasons why the food waste in retailing up to now has not been studied in depth, unlike other
stages of the FSC (Cicatiello et al., 2016). The retail sector is responsible for approximately 4,
4 million tons of food discarded, which account for 5 percent of the FSC losses in EU 27 (EC,
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2011b). It is difficult quantifying the food wasted in retailing precisely as accounting methods
and local policies vary, which influences the behaviour of retailers in this area, e.g. by
supporting efficiency measures to maximize the rate of reuse (Buzby & Hyman, 2012; Parfitt
et al., 2010).

The literature on food waste has for a long time been centred on the quantification of the total
food loss along the food supply chain to highlight the negative impacts (Buzby and Hyman,
2012; Cicatiello et al., 2016). However, the retail stage has long been neglected by studies even
though sustainability is becoming an essential part of their business processes as their processes
may influence the whole food supply chain and its economic, environmental and social results.
Along with the increasingly competitive markets, the consumer's perception of a retailer´s
investment in sustainability is of very high importance (Claro et al., 2013).

Retailers are the FSC actors who have the closest access to consumers´ preferences and can
translate these into orders, for example concerning aesthetic standard in FFV. Consumers might
accept the deviations in the physical appearance of the products as they can perceive it as more
natural or organic. The problem is that retailers and consumers are not synchronized enough
(Loebnitz, Schuitema, & Grunert, 2015).

Retailers as FSC actors are in a unique position to contribute to food waste reduction by
minimizing the amount of food waste in their organisation and distribution channels but also
by influencing consumer attitudes and behaviours (Aschemann-Witzel, De Hooge, & Normann,
2016; Kulikovskaja & Aschemann-Witzel, 2017; Gruber, Holweg, & Teller, 2016). The most
significant potential of food waste reduction in developed countries lies in the hands of retailers,
food service, and the consumers (Parfitt et al., 2010).

The regulatory setting often determines when food becomes waste (i.e., expiration dates) and
what its appropriate usage is (i.e., compost or energy production). Many consumers
misunderstand and misinterpret the date labels on the package of the products. Many consumers
choose to interpret "best before" dates as the last day of use, which is incorrectly (AschemannWitzel et al., 2016). Different activities have been executed through the promotion of programs
to foster a cultural shift in the consumers´ approach to food waste by improved food labelling
and innovative packaging to extend the shelf life of the products (Parfitt et al., 2010).
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Detailed knowledge of the flow of goods and waste within, e.g. a supermarket is essential for
the development of efficient waste prevention activities (Foresight, 2011). There is a challenge
in the fact that the retailing stage of the FSC does not offer publicly available data. FFV is one
of the categories with the highest uncertainty in recorded data and is one of the subgroups within
retailing that are wasted the most (Eriksson et al., 2012).

Retailers should from a corporate social responsibility (CSR) perspective consider the social
inequity aspect of food waste as well as the environmental and economic losses resulting from
the misutilization of natural resources (Gjerris & Gaiani, 2013; Kulikovskaja & AschemannWitzel, 2017; Aschemann-Witzel et al., 2016). Retailers who fulfil higher ethical standards than
required by law are often "paid off" economically through factors as greater customer
satisfaction and trust due to improved reputation (Hingley & Manning, 2013; Elkington, 1999).
Customers are aware of the social and environmental activities of retailers and organizations
that invest in that activities and processes tend to perform better (García, Gallego &
Georgantzís, 2009; Claro et al., 2013). The internal processes of retailers are critical to be able
to gain efficiency and may support the implementation of green operations or further
transparency in the FSC (Claro et al., 2013).

In many supermarkets, suboptimal products are discounted, which they highlight, and some
supermarkets are even locating suboptimal products in different sections where suboptimal
products are gathered together (Kulikovskaja & Aschemann-Witzel, 2017). Intermaché,
successfully promotes suboptimal FFV with 30 percent discount (Aschemann-Witzel et al.,
2016).
2.1.2 Fresh fruit and vegetable waste in the retail sector
Previous studies indicate that the main contributor to food waste amongst retailers is FFV. FFV
have a very limited shelf life, often less than two weeks and in some cases only 2-3 days, which
makes them very critical products (Mena et al., 2011; Sonesson et al., 2010). Waste of FFV
may occur due to natural deterioration, transportation, damage due to handling, improper
packaging, expired sell-by dates and mold (Buzby et al., 2011). When FFV are delivered to the
retail store, it can either be accepted or rejected depending on if they reach the quality
requirements (Eriksson, Strid, & Hansson, 2012; Eriksson, 2015; Mattsson et al., 2018).
Retailers may also discard food due to overstocking and improper stock rotation (Buzby et al.,
2011). The lack of coordination between food producers, distributors, consumers, and retailers
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lead to oversupply and are one of the main problems resulting in food waste (FAO, 2011;
Halloran, Clement, Kornum, Bucatariu, & Magid, 2014; Sonesson et al., 2010).

Food waste of FFV among retailers is also due to the difficulty of selling edible products that
are non-attractive looking, damaged in handling or with ruined packages (Eriksson &
Spångberg, 2017). The FFV that has the highest shares of waste are the products that are more
delicate and sensitive to rough handlings, such as broccoli, strawberries, and cauliflower. The
FFV categories with the least wastage are apples, onions and cabbage (Gustavsson & Stage,
2011).

2.2 3R-Reduce, reuse and recycle
Reduce, reuse, and recycle (3R) policies form the basis of waste management and global
warming countermeasures globally. 3R policies clearly express priorities in the hierarchy of
waste management (Sakai et al., 2011; Laurent et al., 2014). Reduce means preventing the
resources from going to waste (Papargyropoulou et al., 2014). Reuse can be defined as the use
of a product again for the same purpose either in its original form, with small adjustments or
with enhancement. Recycling can be made through functional recycling, down cycling and
upcycling. Functional recycling is the process of recovering materials for the original purpose
or other purposes (Diener & Tillman, 2015; Price & Joseph, 2000; Ellen MacArthur
Foundation, 2013). Down cycling, on the other hand, is a process of converting materials into
new materials with slightly less good quality and with weakened functionality (Allwood, 2014;
Ellen MacArthur Foundation, 2013). Upcycling is the process of converting materials into new
materials of better quality and improved functionality (Ellen MacArthur Foundation, 2013).

The 3R approach is becoming a guiding factor for waste management. It helps to minimize the
amount of waste from generation to disposal, managing the waste more effectively, and
minimizing the public health and environmental risks associated with it (Memon, 2010).
Practical and effective 3R policies characterize Waste management through the development
of regulations by the policymakers' desire to simplify management systems. 3R policies have
made regulations and structures for disposal, strategies for procuring resources, and GHG
emission countermeasure and further developments of 3R policies are expected (Sakai et al.,
2011; Papargyropoulou et al., 2014). Waste management and 3R policies differ among
countries and depend on each country's particular situation, culture, or political strategies. The
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EU and other countries employ a common hierarchical approach in the 3R and Waste
management policies. There are also unique approaches within the various countries
(Papargyropoulou et al., 2014; Sakai et al., 2011; Laurent et al., 2014). However, the EU's waste
management system is distinguished by the concerns about the effectiveness and applicability
of its 3R policies, the development of a realistic legal framework, and the underlying attitude
of policymakers toward simplifying the spread of waste management systems (Sakai et al.,
2011).

The main focus of waste management policies changed during the late twentieth and early
twenty-first century, this due to global environmental issues and the depletion of natural
resources to pursue the concept of sustainability by introducing and promoting 3R policies
(Morrissey & Browne, 2004; Papargyropoulou et al., 2014). The 3R policies have led to many
programs that aim to prevent pollution, and promote reuse and recycling as well as reduce the
use of hazardous chemicals, aim to conserve energy and resources. Formerly the major focus
had been on promoting environmentally sound waste treatments to reduce environmental
pollution (Price & Joseph, 2000; Sakai et al., 2011; Papargyropoulou et al., 2014). In the UK,
Extended Production Responsibility is an essential waste management concept. It is based on
the principle of shared responsibility which presupposes that the responsibility for the
production of a product, circulation, consumption, disposal, and recycling is shared by the
whole society (Sakai et al., 2011).

3R policies are developed not only as simple waste management strategies but also as an
approach to national strategies which aim to prevent landfills, utilization of resources, and
reduction of greenhouse gas (GHG) emissions (Adhikari et al., 2006; Sakai et al., 2011). In
addition, for circulating use of resources, hazardous waste management is recognized as an
important problem that should be considered (Facchini, 2018; Sakai et al., 2011). Waste
management and GHG emissions are strongly correlated. Waste management based on the 3R
approach and recycling promotion are considered highly influential in reducing GHG emissions
for the following reasons: Firstly, it will increase awareness and general encouragement for
recycling and reduce energy utilization (Memon, 2010; Facchini et al., 2018). Secondly, it
reduces waste incineration and emissions by having available resources for waste collection,
material recovery, treatment, resource recovery, and disposal by better scheduling and higher
resource efficiency (Sakai et al., 2011). There would also be a considerable amount of recovered
materials and energy available to facilitate the establishment of activities that could use these
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resources for production (Van Ewijk & Stegemann, 2016; Sakai et al., 2011; Facchini et al.,
2018). Finally, it prevents methane gas generation by reducing the amount of landfill waste and
thus also contribute to emission reduction (Sakai et al., 2011; Facchini et al., 2018; Memon,
2010). Furthermore, cost savings would also be a result of waste management because the
overall amount of waste that requires disposal would be reduced considerably through the
diversion of waste for material and resource recovery (Memon, 2010).

2.3 Waste hierarchy
Models of waste management have been developing since the 1970s which is at the same time
as the founding principles of the Waste hierarchy were primarily introduced by the European
Parliament council´s directives on waste (Morrissey & Browne, 2004; Papargyropoulou et al.,
2014). The Waste hierarchy was, however, not clearly defined until year 1989 when it was
outlined in the European legislation in the community strategy for waste management
(Papargyropoulou et al., 2014). The Waste hierarchy is an influential philosophy in waste and
resource management that commonly describes as priority order for at least three waste
management options, based on assumed environmental impacts (Van Ewijk, & Stegemann,
2016; Hultman & Corvellec, 2012; Price & Joseph, 2000). It should be seen as a framework
that widens the scope when selecting options for specific material and handling (Price & Joseph,
2000). Besides preventing the creation of waste, the Waste hierarchy aims to disassemble,
circulate, and reintroduce as much material as possible into production processes (Hultman &
Corvellec, 2012). It expresses principles of minimizing the environmental impact resulting from
waste management and delineates five steps, from the waste management option with the least
environmental effect to the one with the most (Hultman & Corvellec, 2012; Alexander, 2012).
The most desirable option in the Waste hierarchy is prevention from waste production through
design, production, and consumption practices that do not result in the production of waste
(Hultman & Corvellec, 2012). Reuse of products is the next step in the Waste hierarchy. Reuse
promotes practices that circulate in a way that their functions can be repeatedly fulfilled
(Alexander, 2012; Ellen MacArthur Foundation, 2013). The next step in the Waste hierarchy is
material transformation. It takes place in the form of incineration of materials combined with
the recovery of the energy of the material for electricity and heat, followed by recycling and
composting of materials (Hultman & Corvellec, 2012; Van Ewijk & Stegemann). Next step is
more explicitly about transformations through disassembly, sorting, and circulation where
materials get to re-enter industrial and biological production processes. The least preferred
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waste management option is disposal, which, in institutional terms, means landfill (Hultman &
Corvellec, 2012; Alexander, 2012). The different waste management options need energy input,
and while landfill has limited output of value except the possibility to regain methane,
incineration with energy recovery and recycling result in outputs with economic value. From
this perspective, reuse and waste prevention are qualitatively contrasting as the result is a
decrease in output with economic value (Alexander, 2012). It is important to see the potential
environmental benefits of using the waste as a resource at the same time as understanding that
the goal of the Waste hierarchy is to concentrate on the environmental effects of waste
management and thereby enhancing the economic value of waste (Hultman & Corvellec, 2012).
The principle of the hierarchy is defined as an enabling framework of the Best Practicable
Environmental Option (BPEO) in terms of economic and environmental considerations. The
BPEO is the option that provides the most benefit or least damage to the environment as a
whole, at an acceptable cost, in the long and short term (Barton et al., 1996; Buttol et al., 2007).
This fills the previous gap where the very limited focus of waste management was on selecting
strategies at a local or waste-specific level on the basis of BPEO (Price & Joseph, 2000).

Economists have however criticized the Waste hierarchy, that say that it cannot be considered
to be a guideline for waste strategies due to its focus on the environmental factors over the
economic factors (Papargyropoulou et al., 2014; Van Ewijk & Stegemann, 2016). A waste
management system needs to be environmentally effective, economically affordable, and
socially acceptable to be sustainable. It needs to be accepted by the population to be really
effective (Morrissey & Browne, 2004). The Waste hierarchy is criticized as being too idealistic
regarding the features of waste prevention and demand reduction. However, without the
prevention part of the hierarchy, the model would not be based on the principle of BPEO neither
would it offer a comprehensive range of options for dealing with waste (Price & Joseph, 2000).

Recycling, has, for long been the focus of attention from environmental policymakers and
retains its status despite its low position in the Waste hierarchy in terms of preferred waste
management option (Price & Joseph, 2000). However, it appears that recycling may have been
given a higher profile than what can be justified within the waste management's overall context.
It is generally assumed that it is always preferable to disposal from a resource use perspective.
Conversely, there are situations where the BPEO are disposal rather than recycling or reuse
activities due to environmental or economic costs of alternative options (Price & Joseph, 2000;
Van Ewijk & Stegemann, 2016).
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The result of the Waste hierarchy should be seen as a form of guidance and aid the decision
making. All relevant issues, including unquantified issues, have to be included in the decisionmaking process (Price & Joseph, 2000). The Waste hierarchy should not be thought of as being
a solid framework considering the environmental impact of a waste management system since
it depends on geographic, economic, social and technological factors (Buttol et al., 2007).

Small changes in lifestyle are needed in order to recycle instead of direct disposal. Beyond that
is the benefits of recycling very apparent. The lifestyle changes needed when adopting waste
management operations from the top of the Waste hierarchy may sometimes be too demanding
for consumers. The consumers' effort in adopting depend on the perceived balance between the
change and the immediate increase in environmental benefit. This highlights the need for
tangible benefits when making such efforts. In order to promote the positive environmental
effects of waste reduction the, knowledge of the consumers and actors has to be improved.
(Price & Joseph, 2000).

The priority order in the Waste hierarchy particularly relates to the ability of each option to be
avoided from becoming landfill as well as which option implies the least environmental impact
(Cristóbal, Castellani, Manfredi, & Sala, 2018). In certain situation, there is a need for deviation
from the Waste hierarchy as the waste needs specific waste streams to be the BPEO and be
justified by life cycle thinking (Barton et al., 1996; Cristóbal et al., 2018). Food waste is an
example of a product group where the priority order indicated by the hierarchy may not hold,
as anaerobic digestion (i.e., recovery) can impact the environment less than composting (i.e.
recovery) (Cristóbal et al., 2018). Due to the strong variation for individual waste streams the
Waste hierarchy should be used with caution as it can be misleading (Laurent et al., 2014). The
Waste hierarchy is the base of many different waste hierarchies, in which are distinguished
between materials as different materials should have specific priority orders and stages in the
hierarchy to create the least environmental impact for that specific material (Van Ewijk &
Stegemann, 2016; Buttol et al., 2007). In the following chapter ill one of these hierarchies that
is applied to food waste will be presented.
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2.4 Food waste recovery hierarchy
The Waste hierarchy presents different options for handling waste, these methods, however,
vary depending on the type of waste that is handled (Crang, Fleetwood, Gregson, Holmes, &
Laws, 2013). When it comes to, for example, food waste, the Waste hierarchy can be applied
in several different ways. The study by Papargyropoulou et al. (2014) covers the stages;
Prevention, Prepare for reuse, Recycle, Recovery, and Disposal. Meanwhile, EPA´s Food waste
recovery hierarchy has the stages; Source reduction, Feed hungry people, Feed Animals,
Industrial Use, Composting and finally Landfill/Incineration (EPA, 2016a; Papargyropoulou et
al., 2014).

This study will focus on the EPA Food waste recovery hierarchy which covers several different
types of waste management strategies needed for handling food waste. According to Facchini
et al. (2018) the Food waste recovery hierarchy is based on the Waste hierarchy and was
proposed in the EU Waste Framework Directive to provide guidance for reducing food waste.
The proportion of every step in the Food waste recovery hierarchy is not a general national
reality per today (Facchini et al., 2018). The Food waste recovery hierarchy ranks food waste
management options based on environmental impact, with food waste reduction being the most
preferred option and food waste disposal the least favourable option (Price & Joseph, 2000).
The general goal is to increase the proportion of food waste managed by options from the top
of the Waste hierarchy and to reduce the dependence on landfill (Barton et al., 1996).

The steps presented in the Food waste recovery hierarchy are, as stated before: Source
reduction, Feed hungry people, Feed animals, Industrial use, Composting, and finally
Landfill/Incineration. Source reduction is concerned with minimizing the amount of surplus
food created and thus minimizes the possible food waste. Food waste can also be reduced by
donating food to different shelters or charities and thus feed hungry people. The third tier in the
EPA food hierarchy is feeding animals, which can be done by donating food scraps to animals
or by composting or recycling food waste into animal feed. The fourth tier is using waste for
industrial use, this by, for example, creating biogas through anaerobic digestions. The next tier
is composting and is preferably avoided, however, some inedible parts of food waste might be
remained and can thus be turned into compost and instead nourish the soil. The final tier and
least preferable one is landfill and incineration, which is the final discharge of material with no
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further economic value (EPA, 2016a; Papargyropoulou et al., 2014) In the following section
the different stages of the Food waste recovery hierarchy will be presented in depth.

Figure 3. Visualization of the EPA Food waste recovery hierarchy (EPA 2016a).

2.4.1 Source reduction
All actors produce food waste which could be prevented by not creating the waste. They can
learn to effectively prevent the flow of wasted food by inventorying supplies, buying less, and
being more strategic in the purchase or production. By preventing food waste, disposal and
labour costs will be saved due to more efficient handling, preparation, and storage of food. It
will also reduce methane emissions from landfills and reduced pollution and energy utilization
(EPA, 2016a).

Prevention should focus on the demand and to stop the products before the products´ lifecycle
is even started. It receives too little attention in the Waste hierarchy despite a considerable
potential to reduce product flows and associated harms along the product lifecycle. On the
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consumer side, there is little effort to decrease the sale of any products (Price & Joseph, 2000;
Van Ewijk & Stegemann, 2016).

In Europe, waste prevention is the top priority within waste management and the Waste
hierarchy, it has thus been included in the legal European framework (Laurent et al., 2014).
However, prevention is often neglected on a corporate level (Alexander, 2012).
Papargyropoulou et al. (2014) describe the most favourable option for handling waste, as
prevention. This framework involves improvements in both the technological and agricultural
infrastructure. Food waste can be prevented by developing the skills and knowledge needed,
utilizing storage more efficiently as well as developing transportation and distribution
techniques. By modifying the different patterns and practices through sustainable options, a
great amount of food waste can be reduced.

Among the several prevention strategies, the redistribution of food, back to the FSC stands out
among them, this due to its potential to prevent food waste disposal at various stages in the
FSC. Efficient FSC management and consumer behaviour are considered to be the two main
areas which could affect the food redistribution initiatives (Midgley, 2014). By promoting a
strategy aimed at reducing demand, it will require great changes in lifestyle. A motivating factor
for recycling is the "feel good factor," which is obtained when materials are discarded at a
recycling centre. That feeling is difficult to replicate when the driver is a self-induced
minimization of waste. The social credits achieved from employing strategies further up in the
Waste hierarchy is no greater than from recycling the same materials, but they usually require
more effort and more considerable change in lifestyle from the end user (Price & Joseph, 2000).

Notwithstanding the undeniable urgency to reduce food waste by addressing its root causes, the
food system is currently designed to operate in a way that makes it extremely difficult to avoid
the food surpluses (Facchini et al., 2018). All actors in the FSC has to be considered when
designing systems for recycling as each actor has clear business agendas and motivation for
participating in the chain. To reduce food waste in the FSC revised business models are
necessary. In order to develop sustainable solutions that work with a circular economy
approach, there has to be collaboration between the FSC actors. Otherwise one part of the
system might produce an even worse outcome for the whole system regarding the total impact
in a life cycle approach (Halloran et al., 2014). It is also necessary to connect the economic
approach with social and environmental concerns to critically question surplus food
22

redistribution practices if inequities and inefficiencies are not to be reproduced by those
involved in contemporary FSC systems (Midgley, 2014). Uncertainty, unpredictable climate
patterns, non-synchronized demand, and supply, as well as the markets need to ensure variety
and quality, all result in the fact that surplus food typically has to be managed (Corrado et al.,
2017; Facchini et al., 2018). Therefore, having a system in place which has better planning and
coordination amongst the stakeholders in the FSC which redirects surpluses to businesses that
are in need, while saving energy and money on waste disposal and management is a potential
strategy. This could prevent food waste and promote reuse in accordance with the Waste
Hierarchy (Facchini et al., 2018; Halloran et al., 2014).

Surplus food distribution initiatives can essentially lead to consumers changing their cultural
mind-set and the way they value and engage with food, which is one of the underlying causes
of food waste. Increased awareness can have a significant effect on consumer behaviour as food
waste becomes more visible and that people become more conscious regarding waste and the
value embedded in any resource or product they use (Facchini et al., 2018).
2.4.2 Feed hungry people
The second most favourable option is to reuse the food waste to feed people that suffer from
food insecurity. The goal is to use food waste for its original purpose for which it was produced,
human consumption before it gets recycled (Schneider, 2013; Hawkes, & Webster, 2000).

There are economic, environmental, and social benefits of donating surplus food to charity
organizations. The level of economic effect varies considerably based on the relation between
the stakeholders (Schneider, 2013). The companies donating food save money due to decreased
waste that has to be discarded as well as the possibility to boost the corporate image (Tarasuk
& Eakin, 2005; Buzby et al., 2011). The social welfare organizations who donate food to people
also save money as they are receiving the food for free or at symbolic prices (Alexander &
Smaje, 2008). There are wide environmental benefits of food donations as it reduces food waste
(Alexander & Smaje, 2008; Schneider, 2013). Research present that donation of food, reduces
GHG emission to a similar level as anaerobic digestion, which is the processes when creating
biogas (Eriksson & Spångberg, 2017). The social incentives are clear, to help people that suffer
from food insecurity (Hawkes & Webster, 2000; Schneider, 2013).
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Surplus food redistribution to charities has been encouraged and subsidized, resulting in
significant reductions in food waste (Facchini et al., 2018; Eriksson & Spångberg, 2017). There
are many different projects of food donation that are implemented globally, but due to lack of
data, the amount of scientific literature in the topic is limited (Schneider, 2013). An example of
a food donation project is Feeding America, the leading domestic charity for relieving food
insecurity in the US. It secures and distributes more than 2.5 billion pounds of food and grocery
products annually to more than 37 million low-income people that are facing food insecurity
(Buzby et al., 2011). Another example of a well-established food donation program is The
European Federation of Food Banks, which was established in 1984 (Schneider, 2013). In 2017,
they provided 44 700 charity organizations with 4.1 million meals each day for the benefit of
8.1 million people that suffer from food insecurity (European Food Banks Federation, 2019).
Food banks could be seen as the second tier of our food distribution system as they distribute
food that has been rejected from the competitive retail market and got a new chance to be
consumed (Tarasuk & Eakin, 2005). Food donations can be direct or indirect. Direct food
donations are taking place where unwanted food is donated directly to the charity. Indirect
donations, on the other hand, are performed when humans consume from restaurants or
supermarkets that are known to donate a large amount of food to charitable organizations as a
form of corporate social responsibility (CSR) (Buzby et al., 2011; Hawkes & Webster, 2000).

No hunger can be solved by food donation neither can all edible food be distributed to people
suffering from food insecurity. Food recovery efforts often are limited by economic and
logistical constraints that make it challenging to supply recovered food to people suffering from
food insecurity (Garrone et al., 2014). The focus and goal should, thus be to recover as much
edible food as possible by implementing donations (Hawkes & Webster, 2000; Schneider,
2013). It has to be considered that there are limitations of food donations and especially in
specific food categories where the utilization of the resources cannot be fully used or where the
demand is limited. That underlines the necessity to implement other solution to decreasing food
waste, in addition to donation (Schneider, 2013).
2.4.3 Feed animals
The third step of the Food waste recovery hierarchy is feeding animals. This has been done for
centuries, but it needs proper handling. By donating food waste to animal feed, both farmers
and companies’ costs can be saved in combination with reduced food waste going to landfill
(EPA, 2016b).
24

In countries like South Korea and Taiwan, it is, in fact, illegal for retailers, restaurants, and
households to discard food waste in landfills. Instead most of the food waste goes to feed
animals, and the rest is composted (Buzby et al., 2011). This legal structure can be compared
to the situation in the EU where the EU regulations prohibit the system for separate collection
of food waste from restaurants and canteens to animal feed (Nordic Council of Ministers, 2012).
2.4.4 Industrial Use
Industrial use of waste in which recovers energy is a form of recycling and is the fourth stage
in the Food waste recovery hierarchy. Besides preventing food waste, feeding people and
animals, food can also be used to obtain biofuel and bio products (EPA, 2016c). Energy
recovery is however concerned with a variety of waste-to-energy processes, where nonrecyclable waste is converted into electricity and useable heat (Ellen McArthur Foundation,
2013).

Recover energy can be made through anaerobic digestion, which is the process where
microorganism without the use of oxygen decomposes organic material such as food waste, this
process produces biogas. This biogas can, in turn, be used as a source of energy (Ellen
MacArthur Foundation, 2013; Papargyropoulou et al., 2014). When recycling wasted food
through anaerobic digestion, two valuable products are produced, biogas, and soil amendment.
The wasted food can be processed at facilities specifically designed to digest the organic portion
of municipal solid waste, or it can be co-digested at wastewater treatment plants and manure
digesters (EPA, 2016c). The principle of recycling waste, to produce energy is both positive
and sensible in terms of basic economics and resource use. Large sites producing gas from the
landfill is a practical and beneficial option in situations where the landfill is reasonably close to
populated areas. In situations with smaller sites and where the population is far away, it is not
as effective and results in the fact that the efficiency with recycling through industrial energy
recovery completely depends on the situation (Price & Joseph, 2000).
2.4.5 Composting
Composting is the fifth stage in the Food waste recovery hierarchy because even when all
actions have been done to utilize wasted food, certain inedible parts will remain and can be
turned into compost to feed and nourish the soil (EPA, 2016d). Composting is a biological
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process where microorganisms such as insects and earthworms break down food waste, leaves,
and other organic materials, thus avoiding the creation of methane. The material resulting from
this process is called compost (Ellen McArthur Foundation, 2013). The compost outcome can
be used as a replacement of mineral fertilizers. Carbon dioxide savings can be achieved by the
avoided production of the mineral fertilizers when replacing it with the outcomes of the
compost (Khoo, Lim, & Tan, 2010; EPA, 2016d).

After a life cycle approach study was conducted to evaluate the environmental effect in each of
the food waste technologies for transforming it to soil or energy, it was concluded that these
technologies in the following order are the ones that result in the least environmental effect;
Firstly, composting after pre-treatment of high-temperature cooking. Secondly, direct
composting. Thirdly, anaerobic co-digestion with sewage sludge and fourthly, transforming
food waste into bio-ethanol (Tseng & Chiueh, 2015).
2.4.6 Landfill and Incineration
The sixth stage and the least favourable options in the Food waste recovery hierarchy are
landfill and incineration. Landfill is the final discharge of material with no further economic
value and recovery can, for example, be done through anaerobic digestions (Papargyropoulou
et al., 2014; Salemdeeb et al., 2018; Price & Joseph, 2000).

Landfill disposal is neither economically or environmentally preferable as the materials are
inactivated instead of circulated as there often are much regulations and taxes regarding
landfilling (Van Ewijk & Stegemann, 2016; Hultman & Corvellec, 2012). The EU Landfill
Directive (1999) penalizes the disposal of biodegradable food to landfill to reduce the disposal
of material that can be recycled.

Landfilling is supposed to be the end station for the residues that could not undergo further
processes of creating use of it. It is commonly discouraged because of the production of leachate
and pollutant emissions, connected to land scarcity because of advancements in technology and
urbanization (Moeinaddini, Khorasani, Danehkar, Darvishsefat, & Zienalyan, 2010; Othman,
Zainon Noor, Abba, Yusuf, & Abu Hassan, 2013). However, no matter how successful the
operation of a solid waste management technique is, the existence of a sanitary landfill is
unavoidable. In most developed countries, despite legislation and restrictions, less than 40% of
generated solid waste is diverted from landfills (Othman et al., 2013).
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Incineration or waste-to-energy is a widely employed technology to generate energy from waste
materials, as well as to reduce the volume of waste substantially. In countries where land is
limited, such as Singapore, this method is widely used. They have adopted the policy of
incinerating all ‘incinerable’ solid waste, including food waste, as food waste is not allowed to
be discarded in landfills. Incineration is a mature technology that involves the combustion and
conversion of waste into heat and energy. Incinerators can reduce the volume of solid waste by
80 percent, requiring less land than landfills (Khoo et al., 2010). As a production resource are
incineration with energy recovery and recycling, promoting the maximized use of waste
(Hultman & Corvellec, 2012).

2.4.7 Limitations of the hierarchy
When including other criteria in the Food waste recovery hierarchy besides the environmental
perspective, other tools are needed. When including the economic perspective, it has appeared
that prevention measures are not always prioritized prior reuse or recycle as they may be more
cost-efficient and therefore, prioritized first (Cristóbal et al., 2018).

2.5 Conversion
Converting food waste to new, sellable products where the food is getting used again, for the
same purpose, is an increasingly popular option which may open up new opportunities as well
as extend the shelf-life (Eriksson & Spångberg, 2017; Papargyropoulou et al., 2014). The food
converted can be in its original form or with small alterations and changes (Ellen MacArthur
Foundation, 2013; Papargyropoulou et al., 2014).

A method of food waste conversion is sending the surplus FFV to a corporation with a
production facility which produces marmalade, jam or chutney from the FFV that otherwise
would go to waste. The initiator then owns the project of using surplus FFV to produce
something out of it which can be out for sale again, but they outsource the conversion of the
products to another corporation. While there is a lack of scientific literature evaluating this
method, many current initiatives are developing this method of conversion (Eriksson &
Spångberg, 2017; Stenmarck et al., 2011). An example of a conversion situation like this is the
cooperation between an ICA supermarket and a Coop supermarket in which started a project
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with an organization which converts non-sellable but edible FFV to chutneys. The chutneys are
then sold at the supermarkets (Eriksson & Spångberg, 2017). Another example is Snact, a
British social enterprise that turns surplus fruit into healthy fruit jerky by donations from
wholesalers. Juice Cube is a juice bar who have different initiatives where they convert fruit
and vegetables donated by wholesalers and local shops, to juices (Facchini et al., 2018).

There are also other initiatives which are run by volunteers, retailers or communities where they
sell or donate cooked food based on surplus food that is donated from wholesalers, retailers and
farmers (Facchini et al., 2018).

Stenmarck et al. (2011) promote that retailers should turn soon-to-be-non-sellable products to
food in-house in the retailer's kitchen. An example of a retailer which converts surplus food to
sellable products is the Swedish ICA Supermarket, ICA Tuna. In this supermarket, they save
approximately 80 percent of the food that otherwise would have been wasted by converting it
to breakfast, salads, sandwiches, smoothies, lunches and dinner meals. These activities has
resulted in that products worth 1, 3 million SEK a year has been taken care of and turned into
meals that are being sold. They started in 2007 by offering high-quality meals to low prices.
Today they sell 350 meals per day. The initiative was triggered by the supermarket´s increasing
food waste due to the demand of a wider variety of FFV which increased the waste for which
they had not found a satisfactory way of handling as well as the need to reposition the store.
The project boosted employee involvement and knowledge as well as improved the image of
the supermarket and gave it a more sustainable profile. This gained media attention which
supported further expansion of the project (Aschemann-Witzel et al., 2016).

2.6 Summary of the theoretical framework
This theoretical chapter has presented how food is wasted throughout its entire supply chain,
often due to poor supply chain coordination and human decision making (Cicatiello et al., 2016;
Porat et al., 2018; FAO, 2011; Halloran et al., 2014;). By assessing a stronger life cycle
approach, food waste could be reduced, which would also reduce the utilization of economic
and environmental resources (European Parliament, 2011). The amount of waste can be reduced
by different preventative strategies, avoiding the food from going into the life cycle or at least
reduce it (Price & Joseph, 2000; Van Ewijk & Stegemann, 2016). However, when in the life
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cycle, the waste can be recycled or reused in many different ways before recovering the
potential resources still existing (Papargyropoulou et al., 2014). The Food waste recovery
hierarchy ranks food waste management options based on environmental impact, with food
waste reduction being the most preferred option, feed hungry people the second best alternative,
followed by feed animals, industrial use, composting, and finally landfill/incineration which is
the least favourable option (Price & Joseph, 2000; Facchini et al., 2018). The general goal is to
increase the proportion of food waste managed by options from the top of the Waste hierarchy
and to reduce the dependence on landfill (Barton et al., 1996). The proportion of every step in
the Food waste recovery hierarchy is not a general national reality per today. (Facchini et al.,
2018). In every step of reuse, recycle and recovery there is value to be extracted, e.g., money,
energy, reduced environmental constraints, etc. (Evans et al., 2013; Ellen McArthur
Foundation, 2013; European Parliament, 2011). Conversion is one of many ways to recycle
food waste and recover value from it. It transforms the food waste into a product that can fulfil
its purpose, to be consumed (Eriksson & Spångberg, 2017; Papargyropoulou et al., 2014).

29

Methodology
This chapter aims to explain the research approach used for this study. It presents the
motivation for the selected methods and describes the process of analysis and the used research
strategy in detail. The first part defines the research philosophy, which is followed by the
research strategy and approach. Thereafter, the research design describes how the research
collection has been performed, followed by the case selection and research method.
Subsequently, the data collection is presented together with the data analysis. Finally, the
quality of the research is assessed with a discussion on credibility, transferability,
dependability, and confirmability as well as a presentation on how the research has taken ethics
into account during the research process.

3.1 Research philosophy
When conducting research, understanding the philosophical issues is very important, because
it impacts the creation of the study and its outcome. Understanding the research philosophy will
bring clarity to the presented issue, the research design, and also indicate possible limitations
with the research approach (Easterby-Smith, Thorpe, & Jackson, 2015; Easterby-Smith,
Thorpe, & Lowe, 2002). Research philosophy can be divided into two parts; ontology and
epistemology. Ontology describes the nature of reality while epistemology describes the most
valuable ways of questioning the world and provides “the nature of knowledge” (EasterbySmith, Thorpe, & Jackson, 2015, p. 51). The ontological perspective of this study is relativism,
this due to its perspective that the truth can vary depending on the place and observers’ different
viewpoints. The interviews are based on the word of the respondent, and the observations are
based on what we as researchers see and what the respondent decides to present to us. The
“truth” can, therefore, vary depending on the individual experiences; we have thus decided to
have the relativistic ontological approach (Easterby-Smith, Thorpe, & Lowe, 2002). Choosing
the appropriate epistemology for the study is very critical because it determines the guidelines
to the study. The main epistemological perspectives are positivism and constructionism. The
idea of positivism is that the world exists objectively and that all data and theories can be
measured based on logical facts without a subjective input. Constructionism, however, views
the world as a subjective place that is created based on shared assumptions. Since a positivist
perspective is not very effective regarding the process of understanding the practical
implications and behavioural differences, we have decided to use a constructionist perspective
for the study. A constructionist perspective is more appropriate in this study because of its
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strength in understanding people’s behaviour and its ability to be more adjustable to new
emerging ideas. So instead of testing the theoretical aspects as a positivistic study would, we
will try and develop the theoretical aspects (Easterby-Smith, Thorpe, & Jackson, 2015;
Easterby-Smith, Thorpe, & Lowe, 2002).

To conduct the study, we will use an abductive approach where we aim to test the theory and
see if Swedish supermarkets can reduce their food waste by converting non-sellable FFV to
sellable products. While an inductive approach is more concerned with the generation of new
theory based on collected data, a deductive approach focuses on having a premade hypothesis
that is testing the theory. An abductive study is a mixture of the inductive and deductive
approach. It is beneficial for studies focusing on discovering new relationships and other new
variables. The main concern is the development of theoretical models based on the empirical
findings and generating new concepts rather than generating theories or confirming already
existing theories (Dubois & Gadde, 2002). Our study is based on the EPA Food waste recovery
hierarchy and the empirical data collected. We try to develop the already existing theories in
order to improve the theory on food waste management from a retailer’s perspective; we thus
believe the abductive approach to be most appropriate.

3.2 Research design, strategy, and approach
In this study, we have decided to use a qualitative research approach in order to understand the
complexity of managing food waste more clearly. One of the fundamental significances of a
qualitative study is that it has an approach that allows the social reality to be a reality which is
in contrast to a quantitative study which views social reality as an external objective part from
the reality. A qualitative study has a research strategy embodied by interpretivism and in a study
characterized by interpretivism, the researchers look for meaning in the business´ subjective
experiences instead of viewing the data presented objectively (Bryman & Bell, 2011).

The qualitative approach will assist us in this study of the different supermarkets, the drawback
with this strategy is however that the study will be dependent on us as researchers, which brings
the risk of bias (Bryman and Bell, 2011). To prevent this, we have made sure to apply methods
in which we can assure the quality of our study. These methods will be mentioned further in
chapter 3.7.

31

The research design for this study is a multiple case study with an emphasis on generating
general findings based on several Swedish supermarkets. A multiple case study is a form of a
case study where more than one case or situation is investigated. Conducting a multiple case
study can be very challenging, it is however widespread when studying social science and
economics (Nordqvist, Hall, & Melin, 2009; Yin, 2003; Yin, 2014). The reason for this is the
need to understand the complex phenomena of a social environment. By performing a multiple
case study, we as researchers get the possibility to retain the essential characteristics of the
studied environment and its social interactions, from more than one situation (Nordqvist et al.,
2009; Yin, 2003). Unlike a single case study, the result from a multiple case study is often
considered to be more robust and compelling due to the analytical benefits of having more than
one example to base our arguments on (Easterby-Smith et al., 2015; Yin, 2003). Yin (2014,
p.64) also states that a single case study is more vulnerable because “...you will have to put all
your eggs in one basket”, and thus not have more than one situation to use for presenting the
findings (Yin, 2014). What determines the strategy or design used for a study is the type of
research question formulated, the amount of control we as researchers have over the situation
and finally whether the focus is on present or historical events (Yin, 2003). A case study is, for
example, more appropriate when a direct observation can be done of the situation and the
behaviour of the people involved as it is less focus on historical events where the documentation
possibly could have been manipulated. The researcher should have control over what areas they
want to study and not only confined in the documented historical data. When conducting a case
study where the focus is on understanding the situation and being exploratory, the first step is
defining a research question that begins with a “what” (Bryman & Bell, 2011; Easterby-Smith
et al., 2015; Yin, 2003).

By doing our research on food waste reduction through a case study, it allows us to study the
actors, processes, and activities in rich detail both holistically, historically and in the present.
This provides a deeper insight into how retailers in Sweden work with food waste reduction
(Nordqvist et al., 2009; Bryman & Bell, 2011). By interviewing several different Swedish
supermarkets, it allows us to compare and find different contrasts from each case. This, in turn,
will provide us with the potential of finding the optimal way of reducing food waste. This by
finding what is common or rare amongst the cases and how that has benefited or limited them.
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3.3 Case selection
For the empirical part of this study, we needed cases that allowed us to study the conversion of
non-sellable products to sellable products in an in-house kitchen with the agenda of reducing
food waste. Hence, the choice of supermarkets with a conversion strategy was crucial to assure
that the study was feasible. The number of supermarkets which are practicing conversion of
non-sellable food is somewhat limited. Therefore, we contacted a great number of supermarkets
in southern Sweden and if the contacted supermarket did not perform conversion, we asked
them for recommendations of other supermarkets who did. Bryman and Bell (2011) and
Easterby-Smith et al. (2015), would define this strategy to have a snowball effect. The problem
with the snowball effect is that it gets focused on specific geographical areas and supermarket
chains where they know of each other. This led to us finding mostly supermarkets in the ICA
chain as they knew of each other and could recommend other supermarkets which perform
conversion. Besides that, the supermarkets within ICA are independent and therefore have the
freedom and power to establish waste management strategies as in-house conversion.
Nevertheless, we did not found it to be a problem, that the majority of the studied cases are ICA
supermarkets, as we were interested in studying a waste management strategy and not the
supermarkets in themselves.

The study only screened the southern part of Sweden for supermarkets with conversion
activities as we had to limit ourselves to study a geographical area in which we could visit the
supermarkets easily. The reason was that we did observation together with the interview and
had to physically visit the supermarket when collecting the data. Table 2 state the companies
studied and their location.
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Table 2. A presentation of the case companies researched and the respondents

3.4 Research method
To get enhanced quality and an even richer picture out of our case study, we performed data
triangulation. It was performed by conducting observational research where we invigorated the
data we got out of it by conducting interviews and using secondary data in order to cross-check
data and interpretations (Eisenhardt, 1989; Guba, 1981). This worked as an overlapping data
collecting approach as well as a supplementing method with additional data that strengthened
what had been said and observed during the observation (Eisenhardt, 1989). The observations
deepened our understanding of the process, the implications for working with conversion
strategy and additional waste management methods for retailers. As Dubois and Gadde (2002)
as well as Easterby-Smith et al. (2015) state, observations uncover accounts that probably
would not have been assessed by other methods, such as interviews. The purpose of performing
observational research is really to gain an insider perspective that enhances a researcher´s
understanding of the reality of the supermarket and its processes. The profound understanding
received during the case studies increased the quality of our research radically.

3.5 Data collection
During the initial contact by phone with the case companies which was soon to be our
respondents, we introduced ourselves and our research, and we got brief information about how
they work. They were then asked if we would be welcome to make an observation and

34

interview. The observations and interviews performed on the same occasion were conducted in
the period of February to April 2019. They were conducted in Swedish, which is our and the
respondent's mother tongue, to make sure that the respondents would not feel uncomfortable or
limited and leave out anything due to language barriers.
3.5.1 Observations
The role of the researcher differs based on the different types of observational research, and the
method for data collection, in turn, differs depending on the role of the researcher (EasterbySmith et al., 2015). We took on the role as an observer-as-participant, engaging in the
supermarket, its processes and personnel in a relatively passive way, e.g. by asking follow-up
questions while trying not to influence the field under study. We did not conceal the intent of
the study to any parties involved in the observational study as we did study a process with the
help of managers and the personnel (Easterby-Smith et al., 2015).
Table 3, provides information about the observations made. It states the name of the companies,
its locations, and codes, which simplifies the presentation of the findings as well as present
further details about the observation.

Table 3. Information regarding the conducted observations
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The observation, which was the part that we logically began the company visits with, took 4560 minutes depending on how in-depth the presentation of the supermarket was and how much
interaction there was with the personnel. The observation was based on letting the respondent,
in many cases the manager for perishable goods, present and talk freely about their processes,
products, and ways of working, we then only asked follow-up questions meanwhile walking
around in the supermarkets´ all departments. They presented the process of receiving, handling,
disposing, and recycling FFV and other perishable goods. They also presented the different
departments, how they handle food waste and how they cooperate between the different
departments as well as presented the head of the departments, which we were able to talk with
to get another perspective than the respondents´ and get an even deeper insight in their specific
processes. Besides that, the respondent introduced different converted products and explained
their offer to the customers.

Regardless of the method of observational research, researchers were required to record their
observations. The most common recording technique when performing observations is to take
notes that the researcher, later on, transforms into comprehensively written accounts, which
was the method we used (Easterby-Smith et al., 2015).

The observational research provided a valuable knowledge base, and following the observation,
we focused on creating a good comfortable atmosphere with the respondent for the interviews
that followed the observations.
3.5.2 Interviews
The interviews became a very valuable complement to the observations. By gathering
information through interviews, it enabled us to get access to information and knowledge about
the phenomena that we would have difficulties to get out of observations (Nordqvist et al.,
2009). In observational research, unstructured interviews are often conducted in conjunction
with the collection of the observational data. The interviews are then more or less equivalent to
guided conversations. Semi-structured interviews, on the other hand, is often the sole data
source for a qualitative research project and are generally organized around a set of
predetermined open-ended questions, with questions emerging from the dialogue between the
interviewer and the respondent (DiCicco-Bloom & Crabtree, 2006; Easterby-Smith et al.,
2015). Nevertheless, we argue that the interviews were a complement to the observations, and
we believed that a semi-structured format would be the most suitable fit as we wanted to have
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a more solid base to build the interviews on (Guba, 1981). We also wanted to use a semistructured interview approach with an interview guide to ensure that the interview stayed on
track and that we would be able to present reliable qualitative data that were based on somewhat
equivalent topics, categories and questions.

We support our semi-structured interview with an interview guide (see Appendix 1), based on
predefined questions built from the different sections from the theoretical framework. To assure
that we would be able to answer our research questions, we made sure we had several questions
covering different areas (Easterby-Smith et al., 2015). The head topics in the interview guide
were; food waste, conversion project, benefits, and drawbacks of conversion from
environmental, economic and social perspectives and waste flow. In accordance to DiCiccoBloom and Crabtree (2006) and Kallio, Pietilä, Johnson, and Kangasniemi (2016) we asked
open-ended questions that steered the interviews while enabling the respondent to speak freely
and the interviewer to react flexibly to answers, change and add questions as well as ask followup questions for more details. DiCicco-Bloom and Crabtree (2006) and Kallio et al. (2016) also
state that the iterative nature of qualitative research process where preliminary data analysis
coincides with data collection often results in altering questions as the researchers get increased
knowledge in the subject. This was something we got to experience after previous observations,
interviews, and secondary data.

All seven interviews were conducted in a separate room where things that had not been
discussed during the tour around the supermarket, now could be said in a calm and discrete
environment (Easterby-Smith et al., 2015). The interviews took 50-65 minutes depending on
how much that already had been discussed during the observation and how in-depth the
interview became, which had a lot to do with the richness of knowledge the respondent had.
According to Easterby-Smith et al. (2015), interviews should be recorded and transcribed to
secure its accuracy, we, therefore, recorded the interviews with mobile phones and transcribed
the interview shortly after the interview had been done.

Table 4, provides information about the interviews made to give an insight in the data
collection.
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Table 4. Information regarding the conducted interviews
3.5.3 Secondary data
Secondary data was collected to further add to the triangulation as well as to complement the
obtained primary data through interviews and observations (Guba, 1981). Secondary data is
material that has served a different primary purpose for another study and not been directly
collected for our research (Bryman & Bell, 2011). The secondary data collected for the literature
review was built on academic books and articles, official publications, organizational
publications, publications made by charity and non-charitable organizations and publications
made by governmentally driven organizations such as Naturvårdsverket, to broaden our
knowledge in food waste, food waste conversion, and food waste management. The access was
almost exclusively gained through public databases and online publications. However, we have
not included publications or websites from the case companies in the analysis due to the risk of
basing information on biased publications. The data collection for the literature review was
performed using a snowballing method where we found literature by studying the citations and
references in the literature we read, to find more valuable literature in the area (Easterby-Smith
et al., 2015). By using a snowballing method, the dependability of this study suffers as it makes
it difficult to replicate as this study does not have a clear record keeping system for the literature
collected. We had to use a snowballing method due to the limited theoretical contributions in
the area. Due to the limited amount of literature in the subject we could not conduct a systematic
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literature review as the result would not be applicable for this narrow study. On account of
limited availability on data regarding food waste management, we have had to use data and
sources that are somewhat older, nevertheless still relevant, this due to the complexity of the
research area.

3.6 Data analysis
After collecting the data, there are several ways the data can be studied and the different ways
used determines how the data is understood. An analysis of the same data can provide different
results depending on what type of analysis chosen by the researchers. For example, the analysis
of data collected from an interview with a decision-maker could either focus on the complexity
of decision-making while another analysis might focus on the consequences or impact from the
decision made. Since our focus in the study is on investigating how food waste can be reduced
by converting non-sellable fresh fruits and vegetables, our focus is on analysing the
consequences and impact of converting the products.
Before initiating the analysis, the data must be organised. We did this by having a document
with a list of all the respondents and their contact information, having the transcribed interview
and observation organised together in folders named after the company. To assure that all data
is safe from unauthorized access, all files were saved on password protected phones and
computers (Easterby-Smith et al., 2015).
In our study we focus on analysing the data from a multidimensional perspective based on the
contexts presented by the respondents and the situations viewed in the observations, this in
order to develop the theoretical aspects, we thus analysed the data using content analysis
(Kohlbacher, 2006). This is an approach where data is interpreted based on a set of pre-existing
structured ideas or theories. Since content analysis has an underlying positivistic approach, the
approach can also be used for hypothesis testing. The process of analysing data through content
analysis begins with selecting material based on criteria that fit accordingly to the main research
question. The selected data is thereafter analysed with the perspective of what might be relevant
for answering the research questions. Once these perspectives are identified, variations and
similarities can be found by presenting the data in a matrix or table (Easterby-Smith et al.,
2015). The steps for conducting a content analysis on qualitative data is by Seuring and Gold
(2012) described as; (1) Material collection, (2) Descriptive analysis, (3) Category selection,
(4) Material evaluation. The first step (material collection) is concerned with delimiting the
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collected data and selecting the data to analyse. The second step (Descriptive analysis), focuses
on defining the characteristics of the collected data, this in order to provide a background for
the content analysis. In the third step (category selection) structural dimensions and categories
are selected that could subsequently be applied to the collected data and analysed. In the fourth
and final step (material evaluation) the collected data is analysed accordingly to the selected
structural categories; food waste, conversion, economic, environmental and social perspectives
and finally the Food waste recovery hierarchy (Seuring & Gold, 2012).

3.7 Research Quality
We aim to conduct this research with findings that are unique, interesting and not to forget,
trustworthy. Eriksson and Kovalainen (2008) argue that there are different methods for
assessing the quality and credibility of qualitative research. Meanwhile, some methods origins
from quantitative research adapted on qualitative research, we have chosen to base the analysis
of the quality and trustworthiness on a fully qualitative method, Guba and Lincoln's (1982) four
criteria for quality analysis: credibility, transferability, dependability, and confirmability.
3.7.1 Credibility
The criterion of credibility focuses on determining whether the findings, analysis, and
interpretations of the researchers are correct and representative, also according to the studied
party (Guba & Lincoln, 1982). Credibility answers to the question: Do the studied party agree
with the findings? The credibility of research can be enhanced, for instance, by engaging with
the studied party over a long period of time, tenacious observation, collecting referential
adequacy material and with triangulation of data (Guba, 1981). We were not able to engage
with our cases over a long period of time. Nevertheless, we had continuous contact with the
studied party during the research to make sure that the studied party found our research to be
accurate. There were issues finding material that was fully up to date due to limited availability
of data within food waste management, due to its complexity. Therefore, we have had to use
data and sources that are somewhat older, which may decrease the credibility. Nevertheless, we
still find the material to be relevant to our research. We used triangulation by performing both
observations and interviews in combination with additional secondary data, which increases
credibility. The triangulation of the data contributed to us receiving a deeper understanding and
picture of the data, and we believe that it is reflected in the study, contributing to the credibility
of our research (Guba, 1981).
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3.7.2 Transferability
The degree of the applicability of the findings to another context refers to the transferability of
the research (Seale, 1999; Guba & Lincoln, 1982). Even with a small-case based sample, an
adequate level of transferability can be accomplished over contexts (Gioia, Corley, & Hamilton,
2013). To ensure the transferability of our findings of the observed cases and enhance the
trustworthiness, we have thoroughly presented the research context in which the cases are
situated.
3.7.3 Dependability
The criterion of dependability focuses on the concerns regarding the stability of the data. Stating
the question; would the conclusion be the same if someone else did the research? (Guba, 1981).
By using methods that overlap, stepwise replication and audits investigating the dependability
of the research, the stability of the data can get supported (Guba & Lincoln, 1982). We have
focused on performing the research in an overlapping manner where we make interviews,
observations and use secondary data, to provide clear descriptions of the process in our
research. We believe that the transparency in our process makes it clear which steps we have
made and make it possible for other researchers to make the same steps.
3.7.4 Confirmability
The aspect of confirmability regards neutrality of the research. Confirmability is about ensuring
that the result is unbiased and not shaped by the researchers. To assure the confirmability of the
findings, we have clearly stated our use of data triangulation and reflective approach in which
we clarify our philosophical standings and the effect on the research design (Guba, 1981). We
believe that our high level of triangulation, with the different perspectives, views, and data from
the interviews, observations and the secondary data makes the neutrality and accuracy of the
data even more reliable (Dubois & Gadde, 2002). We have had students, alumni's, researchers,
and supervisors to audit the study throughout the process, which has further enhanced the
analysis and made the study even more reliable. It should also be mentioned that in the process
of gathering data and the potential bias that can be a result of it, has been examined carefully to
assess what inference that could be drawn. The interviews have been executed completely
neutral and not steered in any direction (Easterby-Smith et al., 2015).
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3.8 Ethics
Ethics should be considered during the entire process of conducting research (Easterby-Smith
et al., 2015). Easterby-Smith et al. (2015, p. 122) present ten different key principles necessary
for all studies within the area of business research: "(1) Ensuring that no harm comes to
participants. (2) Respecting the dignity of research participants. (3) Ensuring a fully informed
consent of research participants. (4) Protecting the privacy of research participants. (5)
Ensuring the confidentiality of research data. (6) Protecting the anonymity of individuals or
organizations. (7) Avoiding deception about the nature or aims of the research. (8) Declaration
of affiliations, funding sources, and conflicts of interest. (9) Honesty and transparency in
communicating about the research. (10) Avoidance of any misleading or false reporting of
research findings." In order to increase the quality of our research, we regarded all these ethical
codes and principles as an important part of our process (Easterby-Smith et al., 2015).

In the initial communication with the case companies, we provided them with a thorough
description of our research topic, aim, background information and what we would expect from
them, to allow them to make an informed decision regarding participation.
To assure the respondent about their voluntarism and to assure us that we had provided the
respondent with sufficient information, we presented a consent form (see Appendix. 2), which
informed the respondent on their rights before the interview started (Easterby-Smith et al.,
2015). Their rights were the following; to deny answering questions or give statements, to be
anonymous, to deny publication, and to end the interview whenever. It also gave us the right to
record the interview to simplify transcribing, complemented with our duty to delete it after the
transcribing was done. This consent form was then after reading and presented by us, signed by
both the respondent and us, the interviewers. After the data was collected, each observation was
transformed into a written account and the interviews transcribed.
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3.9 Summary of methodology

Table 5. A presentation of the summarized methodology
Before conducting a study, it is highly important to define the chosen philosophical approach.
The chapter was thus initiated by a presentation of the ontological and epistemological
perspectives. Relativism was chosen as the ontological perspective due to its view on how the
truth can vary depending on the respondent, the place, and the observer. The epistemology is
very critical because it determines the guidelines to the study, the most appropriate one for the
study is a constructionist perspective because of its strength in understanding different
behaviours and its ability to be more flexible regarding new ideas. To conduct the study, a
qualitative approach was used. This, together with an abductive approach where the theory was
tested, and Swedish supermarkets was evaluated (Bryman & Bell, 2011; Easterby-Smith et al.,
2015). The research strategy chosen was interpretivism and is characterized by viewing the data
presented subjectively and based on the business´ experiences (Bryman & Bell, 2011). The
research design for this study was a multiple case study which allowed us to study the actors,
processes, and activities in detail and provides a more in-depth insight to how the studied
retailers work with food waste reduction (Bryman & Bell, 2011; Easterby-Smith et al., 2015;
Nordqvist et al., 2009).
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The methods used to collect the empirical data were a mixture of interviews, observations, and
secondary data. The observations deepened our understanding, and the interviews became a
very useful complement. By gathering information through these three methods, it enabled us
to get access to information and knowledge about the study that otherwise would have been
difficult to find through only one method. The collected data was analysed using content
analysis, where data were interpreted based on the selected categories; food waste, conversion,
economic, environmental and social perspectives and finally the Food waste recovery hierarchy
(Easterby-Smith et al., 2015; Kohlbacher, 2006; Seuring & Gold, 2012).

As a limitation, it must be noted that the results are based on our interpretations on food waste
reduction and conversion actions. It must also be stressed that the primary data have been
collected in a limited number of supermarkets in the southern part of Sweden in supermarkets
which has conversion processes established today. To assure the quality of the study, criteria
for quality analysis such as credibility, transferability, dependability, and conformability have
been assessed (Guba & Lincoln, 1982). In order to increase the quality of the research, ethical
codes, and principles such as “ensuring a fully informed consent of research participants,
avoiding deception about the nature or aims of the research and honesty and transparency in
communicating about the research” were considered throughout the whole process especially
during the interviews (Easterby-Smith et al., 2015, p. 122).
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Empirical results
This chapter presents the findings gathered through the observations and interviews made at
different supermarkets. The interviews and observations all revealed a number of essential
themes, opinions, and strategies. The case companies will not be presented in isolation of each
other as the goal is to study the concepts and strategies that are applied by the companies and
not to compare the different case companies.

4.1 Food waste retail sector Sweden
The total food losses in Sweden, from agriculture to households amounted to 1 255 000 ton
year 2016 (Naturvårdsverket, 2018a). The food wasted in Swedish supermarkets amounted to
30 000 ton out of which 91 percent was unnecessary, meaning the food that could have been
eaten, provided that it has been handled correctly and eaten by its expiration date. The
remaining 9 percent is unavoidable food waste, which is generated during food preparation or
production and is difficult to reduce. This is explained primarily by the fact that relatively little
processing takes place in the stores, which means that a smaller amount of by-products such as
shells, bones, and the like arise. The goods that are disposed are thus mostly products that have
been in the shelves or stored in stock. FFV is the food category that is responsible for the largest
food waste volumes. It is discarded as mixed waste and amounts to 40 percent
(Naturvårdsverket, 2015).
4.1.1 Retailers experiences with food waste
All respondents involved have in some way or another handled decision making regarding the
management of food waste. Not all respondents work with food waste operationally, they are
however responsible for the process of handling food waste. The term “food waste” can be
defined in several different ways. Two of the respondents have defined it as followed; “... All
the food we cannot sell in the same form it was delivered to us or as it is presented to the
customer” (Ekman, 2019 March 18) and, “If you take care of it, I do not call it food waste.
Instead, I call it recycled food” (Melin, 2019 February 27). The main difference between these
definitions is that Ekman (2019) views the converted products as food waste even though they
have not been wasted, while Melin (2019) at C4 views food waste as all the food purchased that
unfortunately has to be discarded.
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The case companies find that the most common reason overall for the occurrence of food waste
is procurement, the expiration date, and quality issues. Most of the time, the retailers view
quality as the main issue, however, the quality issues can also be caused by the lack of
procurement planning and thus ordering more than needed. Not managing to sell the products
before the expiration date or before the fruits starts to decay is hence the result of the lack of
procurement planning. Quality issues can also be caused by appearance damages which lead to
the customer not wanting to buy the fruit even though it is still edible.
4.1.2 Fresh fruits and vegetables from a retailer´ perspective
Due to the sensitivity and the short lifetime of FFV, retailers have great challenges to minimize
the waste. In the cases studied, personnel go through the FFV at least twice per day where they
rinse fruits that are decayed, starting to mold or are chipped. During the rinse, the personnel
also fill up with new fruit. When filling up, they make sure to put all new fruit under the older
ones, using the first in, first out inventory valuation method. By rinsing, they avoid other fruits
connected to the decayed ones, to get decayed as well. During the rinsing the personnel sorts
which fruits and vegetables that have to go directly to animal feed or compost container and
which that can be used in any method of conversion. The personnel often know what FFV that
is demanded by the kitchen, otherwise they make a phone call to the kitchen. In some of the
studied supermarkets, the personnel from FFV department leaves all the edible FFV in boxes
where the kitchen personnel can go and take a look and choose what to use and let the rest go
to the compost. In most of the cases studied there was a small specific area where the rinsed
fruit could be discarded closely connected to the department. From that area, the FFV could
later on be moved to the warehouse where the compost and disposal facilities are located.

4.2 Conversion
The non-sellable FFV can be served in salad bars as well as a complement to lunch buffets. At
C2 the menu is set every Monday morning when they know what fish and meat that was left
after the weekend. They thus work with whatever food waste they got, for example “It is a bit
harder for the chef because he cannot sit and decide the menu three weeks before and buy the
stuff. He must be a little more flexible. At the same time, it is fun. "What should I do with this
now?" It is pure professional skills... We cook some kind of traditional cooking, and back in the
days you had to take care of the whole pig, you had to take care of everything when you were
slaughtering.” (Svensson, 2019 March 12).
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The menus for the hot lunch buffets at C2 only introduce the main part of the dishes, e.g.
meatballs and mashed potatoes. The side dishes and vegetables depend completely on the daily
access, which fruits and vegetables that were rinsed that morning or the day before. The food
that is left is served the day after as well, as an additional dish.

At several of the case companies, they serve non-sellable FFV in the deli, either cooked, as it
is or as a part of a meal, e.g. green salad with melons or roasted root fruits. When the product
is not pre-packed, it does not have to include a table of content, which makes improvisation
easier. Nevertheless, it has a much shorter expiration date than a pre-packed product which does
not expire for several days. At rare occasions, C4 and C1 have to sell the boxes to reduced
prices if they are closing up to its expiration date.

All case companies do temporary activities where they make use of non-sellable FFV. C5 once
did ginger and lemon shots out of a batch of non-sellable lemons. Another time they made
chanterelle toast out of a batch of chanterelles that were hard to sell due to their appearance.
They have also cooked tomato soup made of a huge batch of tomatoes, which they would not
be able to sell due to the large amount. Other examples of creative initiatives with non-sellable
food are that C4 often cooks vanilla and tomato marmalade out of decayed tomatoes. They also
do mushroom soups when they have much mushrooms left. It is a matter of creativity and will
to make use of the non-sellable products.

The conversion actions at C2 results in that approximately 60-70 percent of all non-sellable
fresh vegetables are converted or used. Fresh fruits are more difficult to use in their conversion
activities where the main focus is providing lunch meals. Nevertheless, approximately 50
percent of the non-sellable fruits are converted.
4.2.1 Conversion of perishable goods
There are many other creative ideas for the conversion of non-perishable goods and perishable
goods, excluding FFV. Several have already been mentioned as it is in combination with FFV,
others will be suggested here. At C5, they are using non-sellable products such as sugar and
eggs in their baking. ...as the manager of the among other things bakery, I talked to my salesman
downstairs where the shop is yesterday and told her that it feels so strange that we do not have
to order eggs anymore because there are so many eggs now that we are not able to sell due to
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its sticky packaging. It can be two broken eggs in the package; however, because it is a big
pack, it is not possible to move over to another package because the plastic is already broken
as well.” (Andersson, 2019 March 12). They also use non-sellable yogurt and muesli through
muesli boxes. In their deli, they do salmon wraps or salmon burgers on non-sellable salmon
parts as well as pulled pork burgers on leftover pulled pork. At C1 they make garlic bread out
of the bread from the day before as well as crusts made from the buns from the days before. For
a time, they made breadcrumbs out of old bread, but it came to nothing after a while.
4.2.2 Converting food waste
To be able to rescue and recycle the FFV by converting it, some factors have to be working.
Firstly, efficient communication flows are critical. The communication and information have
to move freely and simple in the organization, avoiding unnecessary information while making
sure resources is utilized. The personnel engaged in this process is the personnel in the FFV
department, the personnel in the kitchen and the manager for perishable goods. At C2 the
manager for perishable goods is also responsible for the kitchen which simplifies the
communication between those two departments. Secondly, processes have to be well structured
and established in the daily routine to move smoothly. Thirdly, the case companies have to find
it economically valuable to spend time on converting FFV. Not all FFV are economically
valuable to recycle in a kitchen due to its low costs or that there are too low quantities, needing
much larger quantities for it to be efficient and economically viable. It could, however, be
valuable from an environmental perspective. It is up to the organization to find out what product
is valuable to convert in their organization and how to convert it to make it most valuable.

4.3 Benefits and drawbacks of food waste conversion
4.3.1 Economic benefits and drawbacks
C1 has its own juice and smoothie bar and a kitchen in which cook a hot lunch buffet and lunch
boxes. They argue that all their conversion actions for reduced food waste results in great
economic benefits. The manager is sure that there is much money that would have been lost if
they would not have converted the food waste. However, he cannot state how much economic
value that is generated from the food that is converted, due to difficulties measuring it.

Melin (2019) at C4 also states that the economic benefits of conversion are great. Regarding
their hot lunch buffet that they established for just under one year ago, Melin (2019 February
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27) states; “...It is profitable. Above all, it is a lot we can make use of, by serving it in the hot
lunch buffet, which we have not been able to make use of before. Fruit and vegetables are down
on wastage of only 1.5 percent now. They have never been below 3 percent before, and then we
have been doing well before. Compared to another store that may have 5-10 percent in waste
with fruits and vegetables.”

However, the economic benefits are very difficult to measure. Even though they know the
purchase price, it is difficult to measure the value of a converted product. Melin (2019), states
that they may compare with another retailer of the same size, how much they save by converting
the food instead of disposing of it. An equivalent supermarket has food waste of meat of
approximately 470 000 SEK a year, which can be compared with C4 which has losses of food
waste on meat for 100 000 SEK, resulting in a lot less economic losses caused by food waste.

C2 is having a restaurant serving breakfast and lunch. To the question, if it is profitable
Svensson (2019 March 12) answers; “Yes. It is a bit too little turnover. It is a little too cheap
and we have too short opening hours.” Svensson (2019), find it profitable but argues that the
location of the supermarket with its restaurant and the customer category could be much better
due to its possibilities using mostly food waste that the restaurant purchases to discounted
prices.

There are extensive issues measuring the economic effects of rescuing non-sellable products.
The cases reveal many different ways of looking at the value of the product when converting
it. This may also be reflected in the way they account for the products´ values, or it may be
valued differently between the practical value and the accounted value. C1 sells its non-sellable
products to their kitchen for full price, not accounting any food going to the kitchen for
conversion, as food waste. C2, on the other hand, sell it at half the price to the kitchen,
accounting the other half as food waste.

By converting more FFV, much economic losses could be avoided. Ekman (2019) states that
C3, in which has revenue of 280 million SEK net, has very high economic losses for the waste
of FFV. “... It is extremely expensive to throw away. I throw away fruits and greens as visible
waste for maybe 15,000-20,000 a week. Well, I do not want it, it is a lot of money.” (Ekman,
2019 March 18).
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The first drawback identified during observation is that there are high costs associated with the
time-consuming conversion activities. This means that not all FFV are economically valuable
to spend time on recycling in a kitchen due to high wages, the low costs of the specific food or
that there have to be large volumes of the food for it to be efficient and economically viable.
Ahlin (2019) argues that the personnel may be sloppier when handling the products and making
decisions as there are back up in the form of conversion of the products if they are not sold.
4.3.2 Environmental benefits and drawbacks
No environmental drawbacks have been identified in the case studies. By converting food
waste, are the resources wasted reduced. By reducing food waste, fewer products need to be
produced in the first hand, and therefore, fewer resources have to be utilized. It results in
reduced transportation by fewer purchases and less transportation of discarded groceries.
Transportation is nevertheless often increasing in supermarkets that want to reduce their food
waste as they increase deliveries to minimize food waste. Ahlin (2019) states that the more that
is produced in-house, the less the food has to be transported. This can be performed by cutting
the meat in-house. Besides cutting the meat, they are mincing it to minced meat as well as
producing sausages by parts that are difficult to sell. The sausages are then smoked in the
supermarket as well. By doing all this in-house they reduce transportation and have flexibility
in their own production.
4.3.3 Social benefits and drawbacks
Few social benefits are connected to conversion activities. They are rather connected to the
establishment in itself. Only C1 and C3 had established processes where they continually
donate food to a charity organization.

The case companies have converted food for a long time, which means that their food waste
proportion is low. This means that there have not been enough implications for creating
distribution streams for donating food waste. These factors imply that conversion strategies for
food waste are negative from a social engagement perspective. “If we would not have converted
as much, we would have donated more food. We could improve it. It is still 0, 95 percent that
is discarded, and that is 2 million a year in purchase price.” (Melin, 2019 February 27).

50

4.4 Food waste recovery hierarchy
4.4.1 Source reduction
Source reduction mainly regards preventing the creation of food waste in the store, which is
something that the stores we observed focused on. According to the managers at C1 and C3,
the first step of food waste reduction is looking over the procurement processes. Ahlin (2019),
states that a factor that has helped them in their procurement is their automatic order processing
(AOP) system. This system reacts and makes an order whenever the inventory balance reaches
a certain set out level. With AOP, the manager mainly has to focus on managing the system to
make sure that it has accurate information and are updated, instead of constantly having to be
worried about what to order. They, however, still have a few manual orders. The critical part
with the manual orders is keeping up with the previous sales and making sure not to make the
same mistakes repeatedly.

Most of the case companies use IT-systems that helps to keep track of the dates of the products
which simplifies the daily inventory. C2 uses a handheld computer with the system Semafor,
which keeps track of all the products´ expiration dates, which result in them not having to check
every product every day. Instead, they only have to check the groceries that are closing up to
the expiration date. The personnel then update the system after controlling the products.

To the question, if they reduce prices on products that are about to expire Ahlin, (2019 March
12) stated; “Sometimes we do it. We try to avoid it as much as possible. Because we also believe
that it is the right way to create food waste, to easily lower the price instead.”. Ahlin (2019)
pointed out that they had a problem where the machine that prints out red price reduction
stickers got misused, and the personnel put stickers on products unnecessarily. This way of
looking at the handling and selling of the products with ease, due to having backups such as
conversion and price reductions stickers, does not encourage a strategic method of investigation
of the orders and supply. Instead, it is a short term solution method. Selling out products to
reduced price does not bolster strategic thinking and pro activation, where the question; Why
are we having this oversupply? is analysed. C1 look at the food waste from an economic
perspective, discussing the origin of the problem, the economic effect, investigate the products
in stock and the AOP system. They are studying the parameters for the automatic replenishment
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system to certify that they are correct and reflect the real demand. It is mostly the manual orders
that result in food waste due to the need for estimation made by the purchasers.

At C5, they have daily morning meetings with the management team where they study four
ratios. One of those is food waste and is based on the waste from the day before, the food waste
proportions are then compared with the budgeted food waste. They then analyse the reasons for
the waste so that it can be avoided in the future, e.g. by studying if the AOP or the manual
purchases should be adjusted. The managers also go back to their departments to discuss the
food waste in their specific department further and to take actions.
4.4.2 Feed hungry people
Food waste can also be reduced by, for example, donating to different shelters or to people that
suffers from food insecurity. Ekman (2019) at C3 states that non-refrigerated goods that might
be discarded due to slight damage, is donated to Stadsmissionen. C4 mentioned that they would
like to donate more in the future. Today, they only donate coffee to a retired compound. Food
donation can be very beneficial for several reasons, such as environmental perspectives. The
challenge is, however, to make sure that the food donated still is of good quality and safe to
consume. The issue of food security where the retailers are responsible for the groceries´
quality is an important factor. It reduces the caretaking of the food waste as the retailer cannot
donate food that could risk having poor quality and have passed the expiration date. Ahlin
(2019) argues that food security is one of the main bottlenecks for evolving their social
engagement. Other problems with social engagement are that it has to be an efficient
distribution. Besides that, retailer´s do not want to have to sort what could be consumed or not
of the food that is non-sellable. That would have to be done by the charity organization, as the
retailers´ personnel do not have the time or knowledge to determine that. The retailers studied
argue that they would need an organization to approach them and which are responsible for the
whole process and distribution, for it to be feasible.
4.4.3 Feed animals
Another option is to donate food to animals by donating food waste that can be turned into
animal feed. At C1 and C5, the FFV that is non-sellable and cannot be used for juices and fruit
salads is put in boxes that are picked up by Borås Zoo or occasionally by a pig- farmer. The
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Zoo picks up the FFV waste six days a week and rinses the waste on their own. Due to the
drought the summer of 2018, C6 temporarily donated FFV to local farmers.
4.4.4 Industrial use
Even though preventing food waste as well as donate it to feed humans and animals, certain
parts of the food waste will remain and can, therefore, be recycled for industrial use. All case
companies, besides C4, also have a compost container for organic material. The containers of
different types of waste are later on handled by the recycling company. The compost container
is not recycled through a process where microorganisms break down the material in the soil;
instead it is recycled for industrial use. The process of transforming it for industrial use is made
through anaerobic digestion where microorganisms break down the food without any oxygen.
It creates climate-wise biogas fuel and bio-fertilizer that can replace artificial fertilizers. It is
the municipality that is responsible for the recycling and establishing agreements with a
recycling company. Depending on the agreement between the municipality and the recycling
company, the handling method can differ. In Borås municipality the recycling company collects
the compost from the retailers and converts it to biogas fuel and bio-fertilizers. Meanwhile, in
other municipalities like Skövde municipality where C4 is located, the recycling company do
not collect compost due to agreements between the municipality and the recycling company,
despite pressures from the retailer who wants to sort organic material. In that case, the retailer
has to discard all organic material in the general disposal bin.
4.4.5 Compost
Composting is the biological process where microorganisms such as insects and earthworms
break down organic materials (Ellen McArthur Foundation, 2013). All the respondents besides
C4 have compost containers where they discard all food waste that cannot be converted or
recycled in-store. The recycling companies which handle the recycling of the waste from the
retailers do not use biological composting methods; instead, they transform the food waste for
industrial use by converting it to biogas fuel and bio-fertilizers.
4.4.6 Landfill/Incineration
All case companies studied, sort the waste carefully with different containers for plastic,
cartons, and general waste. In some cases, they even have more bins for specific disposal. The
retailers try to avoid disposing of waste in the general disposal bin. Nevertheless, they have
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materials that could be sorted, but due to its previous contact with food it may rancid, and it
thus has to be thrown in the general disposal bin.
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Analytical discussion
In this section, we combine the empirical findings in light of the academic discourse to identify
deep insights. We approach our findings from different angles in order to create a valuable
interpretation of the findings through the use of content analysis. This interpretation will then
culminate in a framework of a reconstructed Food waste recovery hierarchy that is adjusted to
retailers.

The process of analysing the empirical result together with the theoretical framework will as
mentioned in the methodology chapter be conducted according to Figure 4.

Figure 4. A presentation of the process of analysing the empirical material based on Seuring and Gold
(2012)

5.1 Food waste retail sector
Within retailing, FFV is the segment that accounts for the largest waste both in terms of value
and volume. In a study, SLU has estimated the loss of fruits and vegetables to 4.9 percent of
the weight delivered, if the complaints are included (Jordbruksverket, 2014). Melin (2019)
argues that an FFV department should never have a loss higher than 5 percent. The loss of FFV
can vary widely between different products. Jordbruksverket (2014), argues that this is because
the group of fresh fruits and vegetables is a heterogeneous group that contains both fairly
durable products that can handle some unpleasant handling and deviations from optimal storage
temperature and products that are very sensitive to both incorrect handling and wrong
temperatures. The first group includes several root vegetables and in the sensitive group are the
product groups, broccoli, asparagus, and bananas highly listed. The result of this study reveals
that the most common reason for disposing FFV is that the quality of the FFV has gone poorly,
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partly due to handling in combination with that the procurement planning is lacking, which is
completely in line with Buzby et al. (2011), Mena, Adenso-Diaz, and Yurt (2011) as well as
Sonesson, Davis, and Ziegler, (2010). According to several of the managers studied
procurement planning is the single most crucial factor for reducing food waste. Retailers handle
both AOP systems as well as manual orders. It is of high importance that the parameters for the
AOP system is up to date and reflect the real demand. When there are any deviations from the
real demand no matter if there is an automatic order or a manual one, the order has to be
analysed and investigated before creating actions to avoid recurrent occurrence. Improved
replenishment systems prevent resources from going to waste. Papargyropoulou et al. (2014)
argue that activities have to be made to prevent resources from going to waste and reduce
resources used.

The empirical results demonstrate that there are different ways of looking at food waste and
defining it. Ekman (2019) for example views food waste as all the food that is not presented to
the customer as it was delivered to the retailer, while Melin (2019) views it as food that cannot
be reused. Some of the respondents called the food that they were able to use for conversion,
for recyclable food while other respondents called it food waste. These difficulties with the
definition are in line with theory, where Buzby and Hyman, (2012), and Lebersorger and
Schneider, (2011) argues that food waste can be defined in several different ways with different
implications and are not universally agreed upon which complicates the research and
quantification.

Reduction of food waste is a highly discussed topic in the entire society, from global institutions
to individual citizens and the information is spread in the same scope (Cicatiello et al., 2016;
Varese & Bonadonna, 2019). Several of the respondents highlighted the last years´ developed
general interest in food waste reduction. They argued that it affected them as managers and the
personnel in their decision making and actions. Ahlin (2019) argued that there also has been a
shift the last couple of years, from only viewing food waste as a financial problem, the retailers
also aim to reduce the food waste to minimize the environmental impact and make use of
resources instead of discarding them. The interviews indicated that having consumers that
understand and have a better knowledge of the food waste issue, the response to the actions
made by the retailers can become more successfully received. According to Claro et al. (2013),
consumers also values retailers’ investments in sustainability.
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Food waste is a subject with many different perspectives. The themes and codes found when
analysing the data are provided in Table 6, which presents four main themes with respective
codes. The theme benefits and drawbacks are categorized with three different perspectives in
which have their codes.

Table 6. A presentation of the selected themes and codes based on the empirical result

5.2 Conversion
As previously mentioned in the theoretical framework, applying different conversion strategies
can bring the company many opportunities. Based on the observations and interviews, it could
be concluded that conversion engagement and initiatives are deeply dependent on the
management as it implies strategies, investments, and engagement. It also needs creative and
innovative department managers that can establish strategic conversion processes and operative
conversion actions. The range of conversion possibilities for FFV is tremendous, and they are
all results of innovative and creative thinking. In Table 7, different conversion strategies used
by the studied companies are listed. The observations established that conversion strategies are
often adopted due to the reason of reducing waste and increasing the utilization of all products.
The strategies also differ depending on the type of product and the supermarkets´ engagement
and investments. Since the study´s focus is mainly on FFV, the conversion strategies mentioned
in Table 7 is mostly concerning FFV.

57

Table 7. Conversion strategies used by the case companies

The conversion strategies in Table 7 have been valued on a scale that goes from simple
conversion to advanced conversion, where redistribution of the products such as giving it to
kids visiting the supermarkets is classified as simple conversion. Using the product as a
component for a new product as an ingredient for meal-boxes that is cooked in-house, is
classified as advanced conversion.

The observations showed that since products such as fruits and vegetables have a very limited
shelf life, grocery stores such as C1, C2, C3, C4, and C5 offer their customer’s samples of
products or offer kids visiting the stores, for example, free bananas. This is in accordance with
the 3R policies of waste management, which prevents the resources from going to waste (Sakai
et al., 2011). The majority of the evaluated stores also cut up fruit in order to create small fruit
plates and fruit salads, or even to serve it in a salads bar.

Jusslin (20189) stated that when the supermarket detects products that are about to become
visually non-sellable but still edible, they offer the customers discounted prices, for example
by selling apples for 10 SEK/kilo in order to “get rid” of the products before they go decayed.
In the observations, it appeared that C1 and C3 also repack the products in bags and sell them
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for a discounted price. C3, for example, call these bags “Climate bags.” The “Climate bags”
consist of products that they would otherwise have thrown away because they may be visually
blemished however still fresh and edible. The observation at C4 presented that other conversion
strategies used to reduce waste through the process of reusing the products without processing,
are using it for catering and serving the products on buffet platters. At C6, the respondent
describes how fruit that might be visibly flawed is carved up and served as a complement to the
food or as a snack in the restaurant-buffet. This study can conclude that all the above-mentioned
conversion strategies can be seen as simple conversion strategies. The reason for this is because
they are not processed into new products they are just presented in a “new” way, for example,
carved up apples that serve as samples.

Mixing juices and smoothies is, however, one step further toward an advanced conversion
strategy. Retailers such as C1 and C4 mix juices and smoothies on FFV that are non-sellable
due to their superficial traits. They convert the product into a new product that can be sold inhouse. The main difference between C1 and C4 regarding their strategies of producing juice
and smoothie of the non-sellable FFV is that C1 does the conversion themselves while C4
outsource this function and get the finished products delivered to them and thus resell in. The
strategy used by C1 and C4 is a step closer to a more advanced conversion strategy because the
more a product is processed and converted, the more advanced the conversion strategy is.

Retailers can also reduce waste by using the product as a component in pre-packed salads or
for both warm and cold sandwiches. The most advanced conversion strategies seen in Table 5
are however serving the product cooked in the deli, baking pies or desserts with the fruit or
using the product as an ingredient for the buffet or meal-boxes that are cooked in-house.
5.2.1 Conversion of Fresh Fruits and Vegetables
In the observations it appeared that at most of the supermarkets the non-sellable fruits are rinsed
and put in a small secluded station were the personnel from the kitchen may collect the FFV
that can be used, and the rest is composted. C1, C3, C4, and C5 are all offering fruit salads,
fruit plates and halves or quarters of larger exotic fruits. C1 is also offering exclusive juices,
smoothies, and shots presented in a juice bar that is the first thing presented when entering the
supermarket and its FFV department. These are all created on fruits that were rescued by having
damaged parts of the fruits cut off. Almost all studied supermarkets offered free fruits for
children who were accompanying shopping parents, mostly non-sellable bananas. Bananas
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which get separated from its bunch by customers often stay single and unsold. Melin (2019) at
C4 states that they often bake banana bread of unsold bananas due to the banana’s short lifetime.
Svensson (2019) at C2 also told that they sometimes bake cakes or pies of non-sellable fruits
for their guests visiting the restaurant for lunch. Several of the case companies offer samples of
fruits made of non-sellable fruits, for people to taste. C1 has recently started selling bags with
non-sellable fruits to reduced prices. The initiative got a very good response online, but the
activity is not established enough to be evaluated yet. C3 and C5 offer a similar bag, but C5 did
not get into a well-functioning routine, so it fizzled out.

As C5 has some liberty to choose FFV for their buffet platters that they cater, they may use
non-sellable FFV. The observations presented that non-sellable FFV also can be used in prepacked lunch boxes, salads, or sandwiches that have been cooked or prepared in the
supermarket´s kitchen. When the product is packed, it needs a full table of contents, which
makes it more time consuming to improvise and to be flexible using the groceries that are about
to be wasted. To avoid writing new table of contents to every meal, C1 have three different
rolling weekly menus, without any significant deviations to the meals. Each day they cook three
different meals that are pre-packed in lunch boxes and at least one meal is prepared for the hot
food buffet. What is served in it depends completely on whatever they have in hand and are
therefore entirely flexible.

5.3 Warm kitchen
Melin (2019) and Ahlin (2019) argue that food waste has to be of a higher quantity for it to be
valuable to convert it. The supermarket also needs customer stock and revenue that balance the
investments and costs that are connected to the conversion of food. The observations
established that there is not enough food waste to provide for cooking lunches in the kitchen
based exclusively on food waste.

C3 in which does not have a warm kitchen, argues that a large kitchen which can cook warm
meals in large quantities would make conversion much better and possible to do in a larger
extent. It takes a relatively large operation to be able to recycle and save resources. Ekman
(2019) also argues that only making small initiatives does only provide small outcomes. “If you
are going to save a lot, then I think that you have to have a real warm kitchen and chefs that
cook everything possible” (Ekman, 2019 March 18). The advantages with a warm kitchen when
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converting is further strengthened by Andersson (2019) at C5 who argues that to improve their
work from a sustainable perspective they should invest in a kitchen that could produce warm
food so that they could make use of more non-sellable products. She also believes that there
definitely would be economic benefits in establishing a kitchen that could cook warm meals,
besides small service and image related benefits. Melin (2019) at C4 states during the
observations that by having a warm kitchen that not only cooks meal boxes but also serves a
hot lunch buffet, they could recycle much more FFV than they could ever before. The
implementation of a hot lunch buffet has resulted in a significant reduction in food waste and
increased the revenue. They now have a FFV loss of only 1, 5 percent. Earlier they have never
been having a FFV loss lower than 3 percent. C4 convert food waste to warm lunch buffet, meal
boxes, salads, juices, etc. and has a total food loss of 0,95 percent. They have during the last
five years never had food loss lower than 1 percent. The fruit that are converted to juice are not
included in the food loss of 0, 95 percent. The fact that they have a ratio for perishable goods
of 60 percent, which is very high should also be mentioned, which can be compared with other
retailers that have 35-50 percent perishable goods ratio. C5, which has significantly lower
perishable goods ratio and only has a cold kitchen, has a total food loss of 1, 06 percent.

Based on the interviews it can be concluded that because all case studies that have a warm
kitchen has had it for a long period of time, they have difficulties comparing the economic
differences between only having a cold kitchen or a warm kitchen.
5.3.1 Competence
The observation at C5 showed that the forums where the personnel meet have a climate where
independent thinking regarding food waste is encouraged. Andersson (2019) at C5, however,
find that the competence in actions regarding food waste reduction varies highly within the
personnel. Food waste reducing activities are ongoing in the business, and the personnel thus
needs better knowledge and increased interest in order to make better decisions. The better the
knowledge, the better the action can be performed. The personnel need to see the possibilities
with the food waste, instead of just disposing of it.
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5.4 Benefits and drawbacks of food waste conversion from a financial,
environmental and social perspective
5.4.1 Economic perspective
During the observations and the interviews, the respondents argue that it is economically
valuable to make use of food waste and recycle it to sellable products as it prevents economic
losses with discarding food. The interviews revealed that the economic benefits are both direct
and indirect. Directly, the retailers profit from converting non-sellable products that had no
economic value, to sellable products with economic value. Also, discarding less results in
reduced costs for handling the waste. Indirectly, their sustainable image gets improved,
customer satisfaction increases, personnel gets more engaged, new business ideas arises, and
the supermarket becomes more competitive. The direct, as well as indirect cost savings, are also
stated by Papargyropoulou et al. (2014); Hingley and Manning, (2013) and Elkington, (1999).
Ahlin (2019) discuss that one of the main challenges within conversion is to find economically
justifiable conversion processes. Not all products are valuable to recycle due to the time it takes
handling it in comparison to the economic value. Within FFV, there are a great number of
products that are not economically justifiable to convert due to their low value (Melin, 2019).
Mushrooms are often economically justifiable to recycle, while root fruits are not, as they
require a special room for peeling, due to regulations. However, there are still environmental
values with converting the products even though there are lacks in the economic value for some
(Ahlin, 2019). This issue is related to the theory of Barton et al. (1996) and Buttol et al. (2007)
which states that the BPEO is the one that provides the most benefit or least damage to the
environment as a whole, at an acceptable cost, for a long and short term perspective. The
interviews show that retailer´s focus on the “acceptable cost” of the BPEO and avoid
environmental actions that imply costs. The interviews reveal that conversion actions are based
on creating economic profits through reduced losses, and the environmental perspective is
mainly a bonus and slightly a part of the aim of the conversion activity. In situations where it
is economically justifiable to make use of the food waste, the economic and environmental
factors are a non-question. It is in situations where the question regards products that are not
economically justifiable to convert, it gets clear that the economic perspective if far more
important than the environmental.
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Based on the interviews it can be concluded that one of the problems with conversion, from an
economic perspective, is the retailers´ inability to prove the profits from conversion, which is
due to major difficulties measuring it. All respondents have different methods for how to handle
the accounting when moving products from, e.g. FFV department to the kitchen and deli
department. Ahlin (2019 March 12) argues that; “In some way, it is more important to do it, I
think, than to be able to measure it and not do it at all or to make it difficult for yourself. Making
it easy to make use of it, I think it can be an important piece as well.”
5.4.2 Environmental perspective
There are no identified drawbacks with the conversion from an environmental perspective, only
benefits. The beneficial factors brought up by the retailers were that fewer resources ended up
unutilized and wasted. According to Adhikari, Barrington, and Martinez, (2006) as well as,
Facchini et al. (2018) are one of the main environmental impacts of food waste related to the
waste management and the final disposal in landfills. The respondents also argued that they
could reduce the amount of procured groceries as they made use of a larger part of the supply.
This also led to less transportation, and by performing more products in-house, fewer products
had to be distributed. In addition to the environmental effects resulting from landfill, are
activities associated with the production of the food, processing, transportation, storage,
refrigeration, distribution, and retail also resulting in major environmental impact (WRAP,
2011). To promote environmental sustainability, the utilization of resources has to be increased.
This would also lead to improving food insecurity by providing enough food for the people in
the world (Buzby & Hyman, 2012; Porat et al., 2018). Food waste is representing the waste of
precious natural resources used for food production; including land, fresh water, energy, and
fertilizers (Buzby & Hyman, 2012; Gustavsson et al., 2011). There are clear potential
environmental benefits of using waste as a resource and thereby enhancing the economic value
of waste (Hultman & Corvellec, 2012).
5.4.3 Social perspective
The observations and the interviews established that retailers that practice conversion gets very
limited amount of food waste, approximately 1 percent of their total revenue. This low food
waste share leads to the fact that the retailers do not find it to be of high importance to develop
charitable distribution flows. Therefore, only two of the retailers continuous donate to
charitable organizations. It can, therefore, be concluded that conversion activities with its low
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food waste share, is a strong drawback from a social perspective, and it does not get weighed
up with any social benefits. Papargyropoulou et al. (2014) together with Thyberg and Tonjes
(2016) argue that social implications regarding food waste tend to centre on the ethical and
moral dimensions such as food insecurity due to poor access to resources. This implies that
there are indirect benefits with conversion as it utilizes the resources and prevents resources
from being produced and unutilized.

5.5 Food waste recovery hierarchy
5.5.1 Source reduction
The first step in the Food waste recovery hierarchy presented in section 4.1 is the prevention of
food waste through source reduction. The managers Ahlin (2019), Ekman (2019) and Jusslin
(2019) all agreed upon the fact that managing the procurement process and properly planning
the demand is the most critical factors in regard to food waste reduction. That is why they work
with an automatic order processing (AOP) system to make the procurement as correctly planned
as possible. The supermarkets however still have to make a few manual orders, and the crucial
part regarding these manual orders is that they must keep up with the previous sales, and also
predict the future demand (EPA, 2019; Papargyropoulou et al., 2014). The oversupply has to
be continuously analysed by the managers and the personnel to be avoided in the future. They
also have to establish strategic and operative actions to eliminate it. Based on the interview at
C5 it can be concluded that the managers analyse the oversupply that goes to waste during
morning meetings and then bring the problem to the departments to involve the personnel, to
encourage responsibility in the entire hierarchy at the company. Andersson (2019) argues that
the personnel are crucial in the work of reducing food waste as they are performing operative
actions where they manage the food and rinse it. There are difficulties in large supermarkets to
secure the knowledge of the personnel and how well they cope with the responsibility and
decision making regarding how to manage food and food waste.

The food waste debate that has been growing the last couple of years has influenced and affected
the retailers and their personnel. They are now much more concerned about their purchases,
trying to minimize the oversupply and food waste, from an environmental perspective in
addition to the economic perspective. “Before, it was probably more just about money, but now
it is also about the environment. We must actually take advantage of the resources we have.”
(Ahlin 2019 March 12).
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5.5.2 Feed hungry people
Another method for the reduction of waste is reusing the food by donating the food to different
organizations that distributes it to people that are suffering from food insecurity. Before the
product is wasted and becomes non-edible, it can be used for its original purpose, which is
human consumption (Buzby et al., 2011). Ekman (2019), Melin (2019) and Jusslin (2019)
presented during the observations that they do not donate food with the purpose of feeding
hungry people, this due to their lack of food waste. The lack of food waste has resulted in that
the retailers do not find it worth making the effort searching for a charitable cooperation.
According to Schneider (2013) the level of economic effects highly depends on the relationship
between the different stakeholders. In order for all parts to reach the potential economic,
environmental, and social benefits of donating surplus food to charity organizations they must
cooperate. As Melin (2019) in his interview mentions, he would gladly donate the surplus food
they have as they do not like having to discard products that has economic value and that could
imply value from a social perspective. However, the initiative would have to come from the
charity organizations, without the approach from a charitable organization the processes would
probably never be realized. The organization would also have to be responsible for the
distribution processes, in which would need to be effective.

During the interviews and observations Ahlin (2019), presented that if a retailer wants to donate
food to different organizations and food shelters, they must follow the governmental regulation
of presenting all data such as the origin, amount, and weight. The retailer would be responsible
for the quality of the food donated which worries the retailer and is viewed as an obstacle for
establishing charitable distribution processes.

It can be concluded that the retailers are open to donate food waste if the cooperation is
effective. However, the main problem is the responsibility and the question of when the charity
organization practically and legally can take over the responsibility for the food, the distribution
and the processes. The ideal situation for the retailers would be if the charity organizations
approached them and created a good cooperation with effective routines. The retailers would
not have to sort the food waste instead the charity organization would have the knowledge to
determine what products that are of good quality and can be used in their processes. The crucial
part is that the ideal shift of responsibility would be when leaving the food waste in the
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warehouse where the charity organization would be able to pick it up based on an established
schedule.
5.5.3 Feed animals
A method similar to feeding hungry people is feeding animals. At C1, C5, and C6, fruit that is
non-sellable and cannot be converted in-house is packed and picked up by Borås Zoo or
occasionally by a pig- farmer. Borås Zoo picks up the products approximately six days a week
and then sort out the waste on their own. This cooperation has been in place for many years and
is deeply rooted in the routines and does not imply any inconvenience for the retailer, which is
the key for good charitable cooperation. C6 unlike C1 and C5 does not have continuous
cooperation with a zoo or a farmer. However, they had farmers during the summer of 2018
picking up FFV due to the drought, which imply that they are flexible and open to engage if
there are a need for it.

As the EU regulations prohibit separate collection of food waste from restaurants and canteens
to animal feed, the surplus food donated to e.g. shelters by the case companies are of the same
quality as the surplus food donated to the Zoo (Nordic Council of Ministers, 2012). The main
difference seen from the interviews and observations in the food donations to animals and to
people is however the physical appearance of the food, the animal donations must not be as
physically presentable as the food donated to people. The stage of feeding animals has the
potential to be improved even within the current EU regulations.
5.5.4 Industrial use and Composting
The observations demonstrated that the retailers and the recycling company do not differentiate
those stages in reality. The concept of compost is widely misused, where the products discarded
to the compost at the retailers is really used for industrial use, transforming it to biofuel and
bio-fertilizers. The process is made through an anaerobic digestion with microorganisms in
absence of oxygen and not through a process made by microorganisms in the soil which is the
definition of composting (EPA, 2016c; EPA, 2016d).
Discarding the food waste for industrial use and compost is one of the last options for the
retailers to maximize the utilization of their resources. In that processes materials thus re-enter
the biological and industrial production to produce material that can nourish and feed the soil.
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The two methods of transforming food waste both create outcomes that can fertilize the soil.
However, the process of using anaerobic digestion also creates biogas as an energy recovery,
where the utilization of the resource is continuing.
5.5.5 Landfill/Incineration
The least desirable option in the Food waste recovery hierarchy is Landfill/Incineration, as there
is no further economic value added after this stage (Papargyropoulou et al., 2014; Salemdeeb
et al., 2018; Price & Joseph, 2000). The retailers try to avoid this step due to the environmental
impacts it implies even though some energy can be recovered from the processes (Hultman &
Corvellec, 2012). The retailers could reduce discarding in containers that are going to
landfill/incineration. The problem of having a lot of waste that could have been recycled but
due to its previous contact with food may rancid should be investigated further.

5.6 Developments based on the analytical discussion
The key themes that emerged from the interviews and observations in combination with the
existent framework of the Food waste recovery hierarchy model forms the development of this
comprehensive framework for a Food waste recovery hierarchy model for supermarkets. This
framework conceptualizes food waste reuse through conversion and builds onto this to interpret
and apply the Food waste recovery hierarchy in the context of supermarkets management of
food waste. The reconstructed Food waste recovery hierarchy for retailer´s aims to act as a
guide to supermarkets in establishing inspiring ways to reuse food.
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Figure 5. Reconstructed visualization of the EPA Food waste recovery hierarchy based on EPA (2016a).

In the reconstructed Food waste recovery hierarchy that is adjusted to retailers, we argue that
conversion should be added as a second step in the hierarchy due to its beneficial factors for
the retailers from economic, and environmental perspectives. By applying the food waste
management strategy involving the conversion of products into sellable products, retailers can
attain economic benefits through the increased utilization of resources as well as the improved
resource efficiency. Since the organisations´ conversion engagement is deeply dependent on
the manager regarding the implementation of the strategies along with the investments,
managers have a very critical role in the process. The managerial challenge lies in finding the
balance between the reduction and the accession of excessive costs. In order to reach the full
potential of the reconstructed Food waste recovery hierarchy adjusted to retailers, the managers
will have to handle every aspect in the hierarchy together and thus improve the food waste
reductions.

This is also in line with Buzby et al. (2011) who argues that industries only will reduce food
waste when they have positive economic incentives to do so. With conversion as one of the
preferable waste management alternatives in the hierarchy, the economic benefits can not only
be improved by the increased resource efficiency, but also through the reduction of unnecessary
food waste going to landfills which implies less costs for recycling. By minimizing the food
waste going to landfills, retailers also increase the beneficial environmental impacts such as
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less production of methane and carbon dioxide (Adhikari, Barrington, & Martinez, 2006;
Facchini et al., 2018).

The other difference to the Food waste recovery hierarchy is that the reconstructed Food waste
recovery hierarchy argues that Industrial use and Compost should be merged into one joint step
in the hierarchy. The reason is that they, in reality, are very rarely differentiated in handling by
the companies that are responsible for recycling the waste. The concept of compost is widely
incorrectly used, where the products discarded to the compost is really used for industrial use,
transforming it to biofuel and bio-fertilizers.

69

Conclusion
This chapter presents the answers to the research questions of the thesis based on the empirical
findings and the analysis.

The purpose of this thesis was to analyse food waste management of fresh fruits and vegetables
out of a retailer perspective. Along with assessing the potential benefits and drawbacks for
Swedish supermarkets that has established conversion processes where non-sellable products
are recycled. This purpose was fulfilled by answering the following research questions:

RQ1: In what way can in-house conversion of edible non-sellable fresh fruits and vegetables
reduce in-store waste for retailers?
By converting edible non-sellable fresh fruits and vegetables in an in-house kitchen, the
supermarkets by making use of the resources reduce the in-store waste significantly. This
recycling approach results in not having to discard products due to their flawed appearance or
because the expiration date is approaching. The conversion activities can be performed through
a variety of strategies and methods. It can be performed by having an in-store kitchen used to
cook food for pre-packed lunchboxes, hot lunch buffets, catering platters, delis or lunches to an
in-store restaurant. The products may vary from sandwiches, salmon wraps and meatballs with
mashed potatoes to ginger shots, fruit platters, and smoothies; only the creativity is the limit.

Depending on the resources and amount of food waste, retailers use different conversion
strategies for food waste reduction processes. Some strategies are simpler, while others are
more advanced. Actions, as redistribution of the products without any refinements such as
giving bananas to kids visiting the supermarkets, are categorized as simple conversion.
Conversion activities involving the product as a component or ingredient for a new product are
we classifying as advanced conversion.
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RQ2: In which ways can in-house conversion of edible non-sellable fresh fruits and
vegetables affect supermarkets from economic, environmental, and social perspectives?

This study reveals that there are many apparent direct and indirect economic effects by
executing in-house conversion of edible non-sellable fresh fruits and vegetables. The most
important economic one is that the retailer instead of discarding food and the economic value
of it, can convert it and therefore, regain the value of the product. By discarding less, they may
also reduce the cost of waste handling by recycling companies. The drawback is, however, the
cost for the manual hours that are connected to conversion activities and that not all product
groups within FFV are economically viable to convert due to its low value and the time it takes
handling it. Conversion activities of FFV result in positive economic outcomes, however,
conversion of FFV should be performed in combination with other product categories to make
greater economic values.

Conversion activities have no detected negative effects on the environment. It only has positive
effect from an environmental perspective. By discarding less food, less environmental resources
are unutilized and discarded to landfills, which results in emissions. From a social perspective
is conversion reducing the food waste, which implies that there is less food waste that could
have been distributed to people suffering from food insecurity.

Ultimately, the study demonstrates that the most effective method for reducing food waste in
the retail sector is to make the right purchases since that are the root problem. It is the manual
orders with the human estimations that mainly lead to this supply related problem. Customer
demand and consumption is unreliable, making these estimations difficult.
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Implications and discussion
In this last chapter, we discuss theoretical, practical and ethical implications which have been
detected during the research that does not relate to the research questions but still is of
importance for this study and for future researchers to have in mind. This chapter will also
present a discussion of the limitations of our study and how these affect the result. Lastly,
propositions for further research are briefly discussed.

___________________________________________________________________

7.1 Theoretical implications
There is a moderate theoretical ground within food waste as it is a topical problem. The Food
waste recovery hierarchy presented by EPA (2016a), has been the most valuable part of the
food waste theory for this study. In opposition to the food waste theory, the theoretical
contributions to food waste conversion are profoundly limited. The theory of food waste
conversion had to be developed, and the Food waste recovery hierarchy somewhat
reconstructed. This research has developed the food waste conversion theory with empirical
findings that demonstrates the possibilities, processes, benefits, and drawbacks with food waste
conversion with a focus on making it applicable to the retail industry. This study has also
reconstructed the theory of the Food waste recovery hierarchy, created by EPA (2016a). This
research reconstructed version of the Food waste recovery hierarchy is based on the empirical
findings in which has played a significant and valuable role for this study. The result of this
study is mostly based on the empirical findings on food waste conversion in supermarkets. The
main reason is the lack of theoretical contributions in combination with the need for both
developments and reconstructions of the existing theory as we aimed to reconstruct the theory
to be applicable for the retail industry. The fact that the theoretical contributions of food waste
conversion are limited also means that the empirical results of the economic effects of food
waste conversion within retailing cannot be strengthened by theory in the same amount.
However, the environmental effects of reducing food waste, which is the result of the food
waste conversion activities, can be strengthened by theory.

The reconstructed Food waste recovery hierarchy, Figure 5, is developed based on the empirical
findings, the analysis and with support of the presented theory. The model is a part of the
primary outcomes of this study and illustrates a framework that is applicable to retailers aiming
to reduce food waste. However, we believe that this model can be applied in a wider spectrum
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of situations and actors and not solely to retailers and their processes. This model, as well as
the other findings, aims to be an inspiration and research base. This primarily for retailers but
also different actors such as policy makers, actors within the food supply chain and consumers
as well as a base for further research.

7.2 Practical implications
The research demonstrates that there are substantial managerial implications for reducing food
waste. Food waste conversion activities lie in the hands of the managers. They are the actors
that create possibility and ability for food waste reduction activities to be performed in the
supermarkets. The managers need prerequisites as managerial structures, engagement,
creativity, and flexibility to be able to establish these kinds of processes and carry them out
successfully. By having a customer category that is susceptible to these kinds of activities, great
turnover, and good finance, it is possible to establish more large-scale processes and activities.
However, food waste reducing activities as conversion can be established in many different
scales based on the managers´ and the supermarkets´ prerequisites. The personnel is not to be
forgotten as they are the ones that have to act on the routines and activities established by the
managerial teams. It is of high importance that the managers offer the personnel education and
information to make the conversion possible and creative. The managers should also establish
the activities together with the personnel to create motivations and understandings for why they
are executing the activities.

The retail managers can also change their assortment to comply with what is produced. The
products do not have to look perfect, the carrots may be crocked and still be fine to eat. In
accordance with Aschemann-Witzel et al. (2016), the prices of the products may then vary
depending on their quality and looks. By engaging in the supplier stage in combination with
educating the consumers, the retail managers could play an even more important and
responsible role in the food supply chain and in the fight for reducing food waste. The retailers
studied find it difficult to create higher awareness among the customers and influence them to
change their behaviour and attitude towards food waste. However, Svensson (2019) and Ahlin
(2019) argues that the overall knowledge on food waste has gone through a considerable change
recently and that it is no longer shameful to buy products that are discounted due to the sell
before-date. The discounted products are instead appreciated by the consumers because the
customer is aware and cares about reducing food waste. Three of the retailers studied do neither
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highlight nor hide that they use non-sellable food when cooking. The interviews showed that
the retailers are still unsure which strategies to use to make customers aware of all the different
processes the retailers are implementing in order to reduce food waste.

The respondents argued that the municipality in which are responsible for waste handling, most
often through a recycling company, has to create the possibility to make use of the food waste
that is discarded. They are responsible for the last two steps in the reconstructed Food waste
recovery hierarchy that is adjusted to fit the flow of food waste within retailing. They should
carry out their responsibilities by the method that is the most ideal from an environmental
perspective.

In accordance with Aschemann-Witzel et al. (2016), the studied parties all argue that the
legislation, best before dates and expiration dates are all limitations in the fight for reducing
food waste. Much more food could have been recycled or saved from becoming waste if there
were not as hard legislation and documentation demanded by policymakers. Those limitations
lead to the fact that it is not worth the engagement to donate excess food waste, which could
have resulted in reduced costs for food for charity organizations and less environmental effects.
Garrone et al. (2014) argue that the amounts of food waste to a significant degree depend on
the food management policies that are established by legislators and stakeholders. The
policymakers have the power to change the policies and the demand of documentation as well
as educate the society about the food waste problem and affect them to reduce the food waste.
The policymakers and the food industry are also responsible for setting targets and develop
initiatives, legislation and policies to reduce food waste, preserve resources and improve human
nutrition security globally (Fiore et al., 2015).

7.3 Ethical implications
The ethical implications of this study are many. They are mostly grounded in the environmental
impacts that are connected to the exploitation of resources and unused food that goes to waste.
Porat et al. (2018), Fiore et al. (2015) and Parfitt et al. (2010) all claim that it is ethically
unacceptable that environmental resources are exploited to produce food meanwhile large
amounts of the food is discarded in the entire food supply chain and in our case, the retailing
stage of the food supply chain. As Adhikari et al. (2006) and Facchini et al. (2018) state, the
environmental impact does not end there, as the food waste handling also creates emissions that
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affect the environment negatively. In order to take this one step further, food waste can be
looked at from the perspective of food insecurity that is affecting people around the world,
while other people are discarding food that could have been consumed. It is also ethically wrong
to waste food that has been produced with resources like water when people suffer from water
insecurity (Papargyropoulou et al., 2014); Thyberg & Tonjes, 2016).

7.4 Limitations:
In this research, the focus has been on fresh fruits and vegetables due to the need to limit this
study to a specific product category. It has, however, been established that it is difficult to have
a substantial limitation when trying to understand the food waste conversion phenomenon in
retailing. Therefore, the empirical study could not be studied isolated to fresh fruits and
vegetables as other product categories were included in many of the conversion activities. The
study, therefore, had to include a general perspective on food waste conversion within retailing
as a supplement to get a better understanding.

This study provides an overview and a current state of conversion processes and the benefits
and drawbacks of how selected retailers have enacted in Sweden. The result would most
probably be the same or very similar if other Swedish supermarkets or other supermarket chains
with conversion activities were studied. This research is primarily built on understanding a
phenomenon and the processes performed when working with food waste conversion, which
means that the supermarkets' and the chains they belong to were not of any significant interest.
The access to supermarkets that operate with food waste conversion was limited. However, we
do believe that we got a good selection of supermarkets that are relevant for this conversion
study.

The problem of filling a gap within a research area that do not have strong theoretical ground
and mostly base the conclusions on empirical findings is that it slightly reduces the credibility
of the research. The reason is that we have not been able to use the same amount of triangulation
in the analysis of the data as we aimed to when establishing the methodology based on Guba
(1981). However, we believe that since this study had to build on mostly empirical findings due
to its novelty and observational character, it is credible.
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The problem of not being able to measure the economic effects and the environmental effects
of food waste conversion, only being able to estimate the effects, has followed through the
study. This has limited the study to only present estimations of the economic and environmental
effects from the estimations provided by the respondents during the empirical study.

7.5 Further research
When conducting this research, a number of interesting areas for future research became
evident. In the food waste distribution area is further research needed to evaluate effective

strategies and operations of food waste avoidance actions and their application for different
product categories and in different settings. This study provides an overview of conversion
processes within the product category fresh fruits and vegetables. Studying in-house conversion
activities of other product categories could add further dimensions and influence to other
conversion strategies. This research was limited to only study conversion activities in-house.
Further research should be developed in the area of outsourced conversion regarding different
product categories.

By researching how food waste and food waste conversion within retailing works and are
established in other countries with different structure and market of food retailers can give
valuable insights. Also the cultural perspective regarding food and food waste would be very
valuable and could create possibilities for global influences within the retail market. It would
also be very interesting to investigate how conversion activities and food waste reducing
processes may be performed in other countries, and the results of it from financial,
environmental, and social perspectives.

The studied parties all argue that the legislation, best before dates and expiration dates are all
limitations in the fight for reducing food waste. It would be of high interest if more research
highlighted this issue, both from an industrial and legislative perspective as well as investigate
possible solutions for adapting the legal bottleneck within the food industry.
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Appendices
9.1 Appendix 1: Intervjuguide - Svenska

Vi skriver som du vet en masteruppsats i supply chain management angående matsvinn i
livsmedelsbutiker med fokus på livsmedelsbutiker som konverterar mat som ej går att sälja,
till säljbara måltider. Omfattningen av konvertering är inte särskilt relevant utan vi är främst
intresserade av att undersöka de fördelar och nackdelar det finns med att konvertera osäljbar
mat till säljbar mat, i verksamheten. Vårt fokus ligger på frukt och grönt men vi är även
intresserade av att höra om mat generellt.
Till att börja med vill jag veta hur din roll ser ut?
- Ansvar?
- Hur länge?
Matsvinn
Vad är matsvinn för dig ur en livsmedelsbutiks perspektiv?
Vilka är de främsta anledningarna till att varor inte går att sälja?
Vilka är de främsta anledningarna till att färsk frukt och grönt inte går att sälja?
Konversionsarbete
Berätta hur jobbar ni med produkter som är eller håller på att bli osäljbar?
-

Hur ser hela processen ut?
Hur tar ni tillvara på dem?
Vilka är involverade i processen?

Hur startade ert projekt?
- Hur har det utvecklats med tiden?
Vad händer med den konverterade maten som ej säljs?
Hur jobbar ni specifikt med färsk frukt och grönt?
- Hur ser era rutiner eller processer ut för hantering av frukt och grönsaker idag?
Hur stor del av ert frukt- och grönt-svinn tar ni hand om?
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För och nackdelar med konversion ur olika perspektiv
Hur ser fördelarna med ert agerande med matsvinn ut ur ett miljöperspektiv?
Hur ser nackdelarna med ert agerande med matsvinn ut ur ett miljöperspektiv?
Hur skulle ni kunna förbättra ert arbete ur ett miljöperspektiv?

Hur ser fördelarna med ert agerande med matsvinn ut ur ett socialt perspektiv?
Hur ser nackdelarna med ert agerande med matsvinn ut ur ett socialt perspektiv?
Hur skulle ni kunna förbättra ert arbete ur ett socialt perspektiv?
(Donering?)
Hur ser fördelarna med ert agerande med matsvinn ut ur ett ekonomiskt perspektiv?
Hur ser nackdelarna med ert agerande med matsvinn ut ur ett ekonomiskt perspektiv?
Hur skulle ni kunna förbättra ert arbete ur ett ekonomiskt perspektiv?
De produkterna som ni nu säljer konverterade, hade de kunnat säljas på något annat vis?
- Rabatterade? I matkassar? Eller på annat vis?
- Säljer ni produkter ni har svårt att konvertera till rabatterade priser?
Utför ni konvertering av era varor utanför butiken?
- Berätta, vad är det för produkter? Hur fungerar det arbetet?
Kunduppfattning
Hur tror ni att era kunder ser på er butik?
Är de medvetna om ert projekt?
- Hur tror ni att kunderna uppfattar det?
Hur tror ni att er butik påverkas av ert projekt?
(Medarbetares syn? Image?)
Waste hierarchy
Hur ser det flödet för det matsvinn ni inte konverterar, ut?
Vad händer med den färska frukten och det gröna som ni inte konverterar, ut? (kompost,
biogas, sopor). Hur resonerar ni kring det?
Utmaningar
Mäter ni reduceringen av matsvinn?
- Hur går ni tillväga när ni mäter det?
Vilka är de största utmaningarna för er vad gäller att reducera ert generella matsvinn?
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Gör ni något annat för att försöka minska det generella matsvinnet genom att agera eller
influera?
- Gentemot leverantörer? Gentemot konsumenter?

Generellt
Har du något du vill tillägga eller ta upp?
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9.2 Appendix 2: Interview guide- English

As you know, we write a master's thesis in supply chain management regarding food waste in
supermarkets, focusing on stores that convert food that cannot be sold, to sellable meals. The
scope of the conversion is not very relevant, but we are primarily interested in examining the
advantages and disadvantages of converting non-sellable food into sellable food. Our focus is
on fresh fruits and vegetables, but we are also interested in hearing about food in general.
To begin with, how would you describe role?
- Responsibility?
- For how long?
How much is the revenue for this store?
Food waste
What is food waste for you from the perspective of a grocery store?
Which are the main reasons for not being able to sell the products?
Which are the main reasons for not being able to sell fresh fruits and vegetables?
Conversion initiatives
Please tell me how you work with products which are or are about to be non-sellable?
-

How does the whole process look like?
How do you make use of them?
Who are involved in the process?

How did your project start?
- How has it developed with time?
What happens with the converted food that does not get sold?
How are you working specifically with fresh fruits and vegetables?
- How does your routines and processes for handling fresh fruits and vegetables looks
like, per today?
How large amount of your waste of fresh fruits and vegetables do you make use of?
Benefits and drawbacks with conversion from different perspectives
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What does the benefits with your acting with food waste look like, from an environmental
perspective?
What does the drawbacks with your acting with food waste look like, from an environmental
perspective?
How could you improve your work from an environmental perspective?
What does the benefits with your acting with food waste look like, from a social perspective?
What does the drawbacks with your acting with food waste look like, from a social
perspective?
How could you improve your work from a social perspective?
(Donation?)

What does the benefits with your acting with food waste look like, from an economic?
What does the drawbacks with your acting with food waste look like, from an economic
perspective?
How could you improve your work from an economic perspective?
The products that you sell as converted products, could they have been sold in a different
way?
-

Discounted price? In packed grocery bags? Other?
Do you sell products that you have difficulties converting, to discounted prices?

Do you perform conversion of any of your products outside the store?
- What kind of products are there? How does that process work?
Customer perception
How, do you believe your customers perceive your store?
Are they aware of your projects?
- How, do you believe your customers perceive the projects?
How, do you think your store gets affected by your project?
(Personnel opinion? Image?)
Waste hierarchy
What does the waste flow looks like, for the food waste that you don't convert?
What happens with the fresh fruits and vegetables that you don't convert?
(Compost, biogas, landfill). What are your thoughts about that?
Challenges
Do you measure the reduction of food waste?
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-

How do you perform the measuring?

Which are the main challenges for you to reduce your general food waste?
Are you having any other actions to try to reduce the general food waste through acting or
influencing?
- Towards suppliers? Towards consumers?
Generally
Do you have something else you would like to add or mention?
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9.3 Appendix 3: Rättigheter under intervju
Ort____________________
Datum____________________
Tid____________________

Du måste vara medveten om dina rättigheter innan vi startar intervjun.
Du har rätten att neka att svara på frågor eller att ge uttalanden.
Du har rätten att vara anonym.
Du har rätten att neka publicering.
Du har rätten att avbryta intervjun när som helst.
Vi har rätten att spela in intervjun som vi efter transkribering raderar.

Jag har läst och förstår mina rättigheter.
Datum ________________________________________

Signatur ______________________________________

Certifiering
Härmed certifierar jag att förkunnandet av rättigheter har blivit läst av den person som
blir intervjuad samt att han/hon har signerat ovanstående signatur i min närvaro.

Signatur _______________________________________
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9.4 Appendix 4: Consent form
Place___________________
Date____________________
Time____________________

You must be aware of your rights before starting the interview.
You have the right to refuse to answer questions or give statements.
You have the right to remain anonymous.
You have the right to refuse publication.
You have the right to cancel the interview at any time.
We have the right to record the interview as we delete the transcription.

I have read and understand my rights.
Date _________________________________________

Signature _____________________________________

Certification
I hereby certify that the proclamation of rights has been read by the person who is
being interviewed and that he / she has signed the above signature in my presence.

Signature______________________________________
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