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Abstract

With increasingconsumers awareness of environmental problems, corporate greenwashing
practices have becommmmonfor companies to gairsustain,and improve a competitive
advantage without bearing the coss moving to more sustainable practices. However,
although there is extensive research on greenwashing, there is limited work studying the degree
of consumer attribution on corporate greenwashing practicesthendconsequences on
wishcycling.

Thisthesispresents novel approacto investigating the human aspects of Circular Economy
(CE) ecosystem#troducingHumarnin-the-circularloop (HITCL). The framework integrates
established theories frondifferent disciplines, such agsychology, humanresource
managemerdnd marketingto provide an understanding of the human factors influencing the
adoption of circular practices. Acknowledging the important part that humans play as both
consumers and employees in shifting ©6EB the HITCL frameworkprovidesa lensthrough

which to studyhowindividuals embrace the circular economy concept and how this influences
their behaviors and decisiamaking regarding circular practicean be studied he theoretical
contribution of this thesis is the introduction of the HITChanfrework, whichbuilds upon
mature theories from diverse academic fields and incorporates them into circular studies,

thereby advancing the social aspatcircular economy research.

This thesis addresses the issue of corporate greenwashing and its impact on consumer
behaviour, specifically in the context of circular food and beverage pack@gsgveywas
completed by537 participants, and Structural Equatiblodelling (SEM) was utilsed to
analyse the relationships betweeperceived company motives, consumer attributions,
perceptions of greenwashing, and wishcyclietpaviour Additionally, the moderating effect

of core seHevaluation on the relationship between circular packaging and greenwashing
techniques was explorethe findings highlight the mediating role of consumer perceptions of
company motives in the relationship between corporate greenwashing and wishcycling
Specifically, consumers are more inclined to engage in wishcycling when they attribute
greenwashing practices tocetalreasongherebyrather than business motives, despite their
ability to recognise greenwashing techniques in both scendtriosas also observed that

consumer personality traits, particularly core -seifluation, moderate the relationship



between circular packaging and perceptions of greenwasAirgpnfident consumer will
purchase products packaged in what they perceive as circular packaging, when they are
confident that they are not being subjected to greenwashing tadiese resultsinderscore

the importance of understanding consuberaviourand perceptions in circular environments

and policy domains. The findings offer valuable insights for policymakers, businesses, and
researchers aiming to promatiecular consumption and mitigatenvironmental harm in the

transition towards a more circular economy.
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Chapter 1

1.1 Introduction

This chapter discusses the purpose of the study in detail, lists the research questions and
associated hypotheses, and discusses the rationale behind the creation of the theoretical
framework. In addition, having presented the operationalisation of albtiwepts included in

the thesis, the nature of the research is explained. Finally, the significance of the study is

elaboratedand the definitions of key terms used further ahead in the study, are included.

1.2 Background and motivation

Il n the years prior to the Roaring 0620s, whet
source, nature was the primary provider of food packaging. The international agriculture trade
industry in the Western world has witnessed a significant surge $iac#960s to feed a

growing populationl Ha s h e m e.tWhile urbanisatibr2 a} initially limited to high

income nations until the 1970s, it has evolved into an-present global phenomenénF A O

2 0 Q Bopulationncreaseshrough urbanisation resulted in a surge of people relying on food
purchasind F A O 2vith1h& rjse of supermarkets with evacreasing products in quantity

and choicd Be i-HHeieme k e e Receatltimes Babelwitnessed a dramatic change in

consumer behaviour due to thisbanisation, and he adopti on of a Al

involving a higher proportion of convenience fogdsb iZzd ni | e)t. al . 2021

The dramatic growth in agriculture, international trade, urbanisation, the rise of supermarkets

and the continuing demand for processed convenience, have led to an increase in food
production, which consequently increases the utilisation as well as edneses of packaging

materials( Chak or i et al . 2. PjéctionsNar thé globat annual food 2 0 2 1
revenue forecast is $12 trillion by 2080J e y a v i s h n whileethe market siz dj thel )
worldwide food packaging industry reached $346ll®h in 2021 with a projected Compound

Annual Growth Rate of 5.5% from 2022t0 2030 t d. 202 2)

Food and beverage packaging serves dual functional and aesthetic purposes as it protects,

preserves, and promotes the products throughout the complex supply chain from production to

1



consumptionl | nnov at eMoeBver2packa®ipg has a pivotal role as the initial point

of consumer interaction, significantly influencing purchasing decisfofso0 z et . al . 2
According to the Food Standards Agelic@ O ia thg UK, food and beverage packaging must
comply with the retaillégs s hel f di splay <criteria, adhere
guidelines, and carry all required labelling information, including thebysgate and product

information(lb i).d

Although food packaging is essential for protection and preservation from external
contaminationl Ro b e r t s packagiBdsOI&ipns are mainly based on a linear economy
concepf{ SPt er e Singkeuse plagtio g the) preliminary source of packaging, with the
European Union producing 23 million tons of plastic packaging and a forecast of 92 million
tons by theyear2050Gu i | | ar d Foed paciaging is2Zh@e thr§est emmsk sector in the

UK( I nnov at ewithflxibiz patk@ging (predomantly plastic) estimated to be the
fastestgrowing packaging material for the years 22022( G| ob a |l D dheamokr 1 8)
of plastic produced and disposed of globally has grave consequences for the environment and
human healt{f Ma c L e o d e The iafiltration20pkadti} into aquatic, terrestrial, and
atmospheric systems has been documented through multiple pathways, including mismanaged
waste, wastewater treatment plants, landfills, domestic sewage, agricultural activities, and
urban pollutim( lwa 201 7 ; Bai. and Li 2020)

When plastic pollutes the environment, it can destroy habitats and harm biodiyersiyo n i e
and Mar di atep marine a2l Geredtjial wildlife B1 et t | er anahd Mi t ¢ h
transfer invasive species across habtaGa r | t o n . Animalsachn. als®2b@ affécjed by
consuming microplastic in the short term (choking hazar®dy an et or borig.term2 0 1 6 )
(food chain infection by microplastic) which can result in harming human hedltly b a n i et

2 0 2 Thg consumption of micro and nanogties by humans, through their diets, may cause

health complications, including but not limited to, cancer, developmental delays, reproductive

and organ abnormalitigs Al | o u z i aada nanber of v&td2oing diseases Qui net e
and HRawsies . NoBea@vér) plastic pollution results from both the manufacturing
process and the absorption of chemicals, such as heavy metals, from neighbouring materials

into the plastic matrix affecting the environment, air and water qualityu r ne.r 201 8)

As sustainable development in a linear economic system consists of material recycling

(Borrel |l o, teetpackading industr Ba¥ initiated the incorporation of recyclable
2



plastics into its designs as a mitigative strategyc u b e

e .tDespite over 200r 2lecgdes

of largescale recycling initiatives, only 14% of plastic is globally recycled, while 80% finds
B r ocAccording¢éoGeyaa | . 2 0!

et al. ( 2 0,1récycling delays, rather than avoids the -efitife disposal of materials,

its way into landfills or the environmeftWEF 2016 ;

highlighting the issue that recycling should not be the primary option when trying to tackle the

food and beverage packaging problen€ h a k o r i . &lthoughl recycldig the)first

thing that people envision

when they hear

placed at the bottom of the circular hierarchywal enci a . elh sorad cases?2 0 2 3)

recyclability can be worse than using virgin mater{alS a r k i2s0 2e2$)in mdny cases,

through downcycling, a great amount of thermodynamic energy needs to be used in addition to

virgin materials in order to reuse recyclable materials for creating new prg¢ditts| bi g et

2022)

Circular economy (CE), as a restorative and regenerativaesign paradigm, achieves an

extended product lifespan through innovative design and serviciBga r an. TisO 1 9 )

approach seamlessly redirects waste from the terminal point of the supply chain to its inception,

embodying a continuous cycle of resource utilisation as illustrated ig Li(r NI DO. 201 7)

Reduce Generate
Environmental Increased
Income

: Green Cleaner
Footprint products ~ production
non-toxic, using fewer
long-life, - . resources
recyclable ‘

" Circular ‘\

Recycle ECO n Omy
waste, reuse ‘
resources

N\mr

Better service
' to extend
lifespan

L Czlle;:tl_af\t Reduce
i re‘::ar;zf;éti’re Resource
Waste Dependency

Figure 1: Circular Economy, Source UNID@017)

t
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Therefore, packaging which is created using CE principles needs to protect natural resources,
maximise their usage, and reduce their detrimental effects on the envirohriiehte EI| | e n
Macart hur Founldhaet iman n2 @raA)nci pl e of circul ar
out wasteo which s maky.O8 8 Pldbal escale, consumey t
campaigns led by organisations have effectively applied pressure to reduce plastic packaging
pollution, with great results in shifting consumer behavfoNor gr en anld20/g ss 20
the EU organised the #bereadytochange campaign highlighting that-sseglelastic for

products and packaging is not only of substandard quality but is also socially unacceptable
(Eur opean Co mmMorsoger, tha Unzed Natipns Environmental Programme

(UNEP) in association with World Environment Day, India launchedcttemp aBegtn A
Plastic Pollutiond in 2018, suggestiwaste new n
by public demand and policy influente E P 2. h th8 YK, Friends of the Earth, created

t he N-Plreset i Emster eggso campaign in 2018 pro
towards a highly consumable seasonal product, the easter eggs which creates 3,000 tonnes of

waste packagingpgearEr i ends of .the Earth 2018)

Numerous studies have indicated that environmental attitudes as well as consumer beliefs and
emotions are crucial indicators of environmentally responpilmehasingPr akas h and Pa
2017; Yadav and Pathak 2017, P a w a bBldwaver, et al
knowing the environmental characteristics of products and packaging is also essential, as it can
prevent attitudes from turning into actiqnsl e s t a e Ror irssthnce, 2udi&s @) consumer
perceptions of sustainable packaging have arv er e d a disparity bet
perceptions of sustainable packaging attributes and actual performance based\arelife
assessmensBoesen et Cahsumetit8)pP tendency to seek ¢
environmental features of packaging is particularly critical for comprehending the
environmental benefits of circular packaging, which may not always be readily agpdrents t a

et al.. 2020)

Furthermore, companies nowadays face increased pressure from policymakers and consumers
for more sustainable production methofisHe-Eas z ar bi t or ivath serhe al
businesses exaggerating the environmental benefits of their operations, known as
Agr eenw@RuBilraghcc o e tin thelUK the2eOhas2been an increase in ethical
consumer spending by 24% from 2019 to 2026 r i t hmaRir@ greenwashing a very
tempting perspective for some companies. Corporate greenwashing causes several problems,

4



one of which is that consumers may get swayed and perplexed in their purchasing choices due
to their inability to distinguish between genuinely ddendly products and those that are
falsely marketed as su¢ghMar t 2 ne z uerto p&ad ammi2gd0@N) E

To this end, individuals often resort to recycling when faced with uncertainty regarding the
proper disposal method for a given produdB | a n c o eTthe pndnomer®i® Kh@Avn as
"wishcycling," where items of uncertain recyclability are placed into the recycling stream, and
despite reflecting good intentions, unveils a notable lack of knowledge and understanding of
consumers concerning product recyclapilit Oi k o n o mo p o u |. Wishcyelihg canl . 20z
lead to recycle contamination, decreasing raw ri@seand machinery damadeBr unde | |

2 0 2 Zhe estimated wishcycling rates in the United States range between 17% and 25%,
demonstrating a positive trajectofyP r i ¢ e Mo2eOverQin the UK, councils rejected
approximately 647,000 tonnes of recycling materials in 2021, redirecting them to landfills due

to recycling contaminatioh Nor t hen .et al . 2023)

In this thesisit is arguel that it is easier for a greenwashed consumer to conduct wishcycling

and that the lack of relevant regulations and punishment systems is a strong motive for
corporate greenwashifgLy on and Mo nWighoyaliegrisya waliotdnéell belief

that a product is recyclable but can create many problems and has even been suspected of being
the driving force behind Chinads banning of
China ANati oyaWarSwemdet Pall i c2020)

1.3Problem Statement

This study addresses the | ack of research on
and fAwishcyclingo in the ciperceptibngbyineooratiogmy p a
theories from human relationships and psychology to enhance the social circular agenda.
Although many studies have researched the definition and practice of greenwashindn mu c k

et al. 2018; de Freitas Netto -8Bt aako 2028 .G
in particular, whether environmental claims and implicit nagweking elements influence

consumer perceptions positively Par g u el et al . 201520Magni el
Samar aweera 2020; ,&owvellcas theeelfdcts of eotporadel greena3iing )

techniques on consumer purchasing decigioBso n ¢ i n e | | the redationship hetweef 2 3 )



corporate greenwashing and consumer wishcycling has not been researched yet. Greenwashing
not only can harm the adoption and effectiyv
intention to adopt circular packaging but can also transfer the aforemehpissure to the

consumers who may in turn resolve to wishcycling.

Using circular packaging as a lenis thesisinvestigats the role of consumer attributions

towards corporate greenwashing and wishcycling. Attribution theory is aestalblished

concept in Human Resource practices when researching how employees in an organization
adapt to changes inflicted upon thénG u e s t. At 2h® Hedrt) of the concept of attribution

theory lies the assertion that people are constantly seeking to explain events that they encounter
(Hewet t elbtheacbntext atrcul8)y ( Vayona and Demetriou 2(
2 0 2 8&ttyibution theory provides a framework for understanding how consumers perceive a
companyé6és ability to adopt a more responsib
motives to the actions of the company, and how this cognitive process ultinrafelgts
consumer s subsequent responses (Leonidou &
applicable to the investigation of green products, as attributions are commonly triggered in
situations where #re is divisiveness and suspicion, which is a common occurrence in

sustainable product marketinigpigl).

At the same timehis thesisntroduces core selfevaluations (CSE) which is a wastablished

concept in Psychology Far | i | and OrgahizatiogaDDCev@elppment) oo and Jo 2|
related to sustainability research. CSE represents a fundamental and essential evaluation of an
individualés selfworth, effectiveness, and capacity, influencing their level of motivation

( K mma Sc h ¢lndwidudlOwitl®high CSE possess the skills and mindset needed to

effectively approach problems with dynamism and critical thinkilong et. al . 2014

In leveraging attribution theory and CSIE,s argual that governments and policymakers

should be vigilant of corporate greenwashing techniques, their effects on citizens and consumer
behaviour, and wishcycling, to be able to define and implement policies towards CE adoption.

A recent example is the intent the EU to regulate against corporate greenwashing after
announcing that Ahalf of the green <c¢cl ai ms
(Eur opean Co niine abave statementhighBgist although great efforts have

been made by the UNOGs Gl obal Sustainabl e Dev
UK Government packaging waste goals and pioneers likellgreMacArthur Foundation, the
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greenwashing effect and the domino effects it creates have not yet been adequately addressed.
In summary, the research problem addressed in this thesis explores the interconnections

between corporate greenwashing and consumer wishcycling by integrating societal dimensions

of consumer attributions and core seMaluation (CSE) through the lens b&tCE paradigm.

1.4 Purposeof the Study

This thesis aims to investigate the serially
packaging practices, corporate greenwashin
behaviours from a consumer s&6 pe erseptienstndyv e, r

attributions of company intentions.

Inspired by the welknown concept of Humam-the-Loop (HITL) in computer science which
studies the need and arrangements for human intervention and control in machine learning
systems, this thesis coins the term Husmathe-CircularLoop (HITCL). HITCL emphasises
modelling and understanding the human perception and decamsikimg process when
interacting within a CE ecosystem. As such, this study focuses on the HITCL aspects as

elaborated above and as depicteBin g2 r e
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Figure 2: The Humanrin-the-CircularLoop
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The scope of the HITCL concept covers those human aspects that can potentially influence CE
loops. It studies human decistomaking in ways that can either hinder or support the transition
towards the CE.

For example, consumers being influenced by factors such assga#im, consumer attribution,

or CE knowledge, will choose to engage in circular or linear practices. The focus of this thesis
is to examine ways to increase the factors that enable constom@esisition to circular
practices.lt is argual that an informed consumer will not only disengage from wishcycling

activities but will be at the centre of control of the circular loops.



To this end, the following research questions have been formulated:

1.5Research Questions

RQl: Does consumersodo personality serve as a mc
their engagement in circular food and beverage packaging and their perception of
compani esd greenwashing practices?

RQ2: To what extent can consumer attributions
refined or outlined with greater granularity as driverbbginessorientedandsociety
oriented motivatiorn3

RQ3: What iis the relationship between compani e
attributions?

RQ4: Wh a't S the relationship bet ween consum

behaviour?

Accordingly, in relation to the research questions the following set of hypotheses has been

developed:

1.6 Hypotheses

H1: Core selevaluations negatively moderate the relationship between consumer engagement
in circular food and beverage packaging (CP) and consumer perception of corporate
greenwashing practices. This would mean that consumers with high CSE who engage with CP

would be less likely to perceive they have been greenwashed.

H2: There is a positive relationship betwegreenwashingnd consumer businessiented
attributions so that if consumers perceive that the motives behind greenwaslingiaess

oriented, they are likely to recognise greenwashing.
H3: There is a positive relationship betwegreenwashingand consumer societyriented
attributions so that if consumers perceive that the motives behind greenwashing are society

oriented, they are likely to recognise greenwashing.

H4: There is a negative relationship between consumer businessed attributions and



wishcycling so that if consumers perceive that the motives behind greenwashing are business

oriented, they are likely to recognise greenwashing and engage in less wishcycling.

H5: There is a positive relationship between consumer secrednted attributions and
wishcycling,so consumers are more likely to be persuaded by samietyted greenwashing,

resulting in higher levels of wishcycling.

1.7 Theoretical Framework

A theoretical framework provides a means to explain and analyse the phenomenon under
investigation( L uf t e t To ddvelop thedtRedrgtical framework, three things must be
considered: first, the definition of the relevant concepts and theories that will serve as the
foundation for the research, second, the establishment of the logical connections between them
and third, the establishment of the relevance tothe sfuya r pi o et al . 2020)

According to the research items in question stated previously, the concepts included in the

study are the foll owing: companiesd circul al
practices, coarsiuanetresd atutsri inkeuwstsrientedsattributiansy s u me r
consumersd wishcycling behaviour, and consun

Based on the hypotheses stated previously, the theoretical framework has been developed

diagrammatically and presentedin g 8. r e

Consumers'

Consumers' . .
Business-oriented

Lt Attributions
H2 H4
H1
Consumers' Yt .
. Companies Consumers
Circular \ J - . . B
; > Greenwashing Wishcycling
Packaging X X
L Practices Behaviour
Practices
H3 H5

Consumers'
Society-oriented
Attributions

Figure 3: The Theoreticalramework.
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Having presented the theoretical frameworlkFin g 8, the next step was to develop the

operational constructs to be used in the quantitative analysis of the study.

The operationalisation of the concepts, or now the constructs of the study, is as follows:

- Consumersé6 pefTosoerahiupntde Ftpbnsumer s-0 pers
evaluation (CSE) dimensions proposed by Judge €t2l0 WeBe)adopted as follows:
selt-efficacy, selfesteem, emotional stability, and locus of control.

- Consumerso6 circul ar : PpasedloraTestane a.2O0O2AEL) | c e s
construct has two dimensioris circular food packaging and circular beverage
packaging.

- Compani esd6 gr eenwaasédiomTegslaetrdh2cOt Zicbubd)eonidolE 3 )
and Skarmeas( 2 0,1tHig construct comprises the weHtablished literature
dimensions of the socalled seven sins, namely: false environmental claims, misleading
labels, hidden tradeffs, irrelevant environmental claims, lesser of two evils in
packaging, unproven claimand vague clamé Ter r aChoi ce 2010)

- Consumer s é@riented sttribugosass (F4) This construct comprises two
dimensions developed according to Nishii et @2 0 &8 jollows: increasing
companiesd sales and minimum disruptions

- Consumer sdrented oattibationg (F5) This construct comprises two
dimensions developed according to Nishii et (al2 0 @sBfpllows: demonstrating
environmental ethos and signifying social responsibility.

- Consumer s6 wi s hcy:cThis rcanstrdzteihr baged oo Econie R6 )
Dougherty ( 2 0 1afid) it consists of three dimensions as followgaality,

contaminationand machinery damages.

1.8 Nature of the research

Having operationalised the concepts into constructs, a structured questiorasagdeveloped

with respect to the dimensions btiiltin each construct. The items included in each dimension

were structured underagboi nt Li kert scale which consi st ecf
strongly agreeo. Overal |l , itenmsaistrputerl adcardngto ai r e
the literature among dimensions in constructs and 7 demographic characteristics of the

respondents (controls).
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The quantitative research employed for the analysis of the phenomenon under study is based

on the following steps:

1. A pilot study wasconducted and administered via the online platform Quditaiaseek

before the full release, which verified that the survey was clear and comprehensive.

2. Using three different approaches based on Zikmund ¢tal0,Klghe¢ ( 2 0, Arild Gaskin
( 2 0,Za8 Jletermining an acceptable sample size for the study, it is found that such a

sample should be between 535 and &despondences.

3. The actual survey was administrated by an online platform and the correspondences were
all received within a threbour window. The participants wekdéK adult residents, and
probability simple random sampling was conducted via the online platform Prdlifie
raw data was only visible to the researcher and available to download immediately via the

online platform

4. From the full release on the online platform and after examining the questionnaires received
for possible outliers, the actual sample size used in estimation was 537 respondents, which
was within the sample size range indicated in Step 2.

5. Before estimating the operational model and testing the hypotheses, a series of evaluations
were made to examine the properties of the constructs and their dimensions, such as the
consistency, validity, reliability, common method bias etc., via SPSS seftwa

6. To estimate the proposed framework and test the developed hypotheses, the methodology
of structural equation mode(SEM), orlatent variable modele Ha i r e twasaused. 20 1 3
This is because SEM is effective in evaluating path analytic models that involve mediating
and moderating variables, as well as latent constructs that are measured through multiple

items( Luna Arocas and Camps 2008)

lhttps:// www. qualtrics.com/ uk/

2https:/ /| www. pr orleisfeiacr.cchoem/sacademi c
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1.9 Significance of theStudy

The phenomenon under study in this thesis provides a novel approach to investigating the
human aspects of CE ecosystems. Focusing on consumer engagement with circular food and
beverage packaginthis thesisunveils the interconnections between corporate greenwashing
and consumer wishcycling. Employing a comprehensive theoretical framework, the study
draws upon attribution theory and core sathluation to reveal the underlying mechanisms

and psychological factordiaping these phenomena.

Although these two theories have been researched extensively in other disdiplihedyest

of knowledge to datehey have not yet been applied adequatebjrtalar economystudies.
Accordingly, this thesis develops a strong theoretical and empirical perspective that enhances
understanding of the phenomenon under study.

Specifically, the thesis supports that consumer personality (reflected in ceesaakitions)
influences their engagement with circular food and beverage packaging, as well as their
perception of corporate greenwashing. Specifically, consumers witlsdliggsteem and high
engagement with circular packaging practices believe that companies conduct less
greenwashing, in contrast to those with lower-ssttem. Moreover, the thesis explores how

the phenomenon under study may depend on some specifiareendamographics, such as

their education, age and understanding of the CE. Furthermore, this thesis introduces the
concept of two distinct categories in corporate motives for greenwashing, biwieessd

and societyoriented.

Ultimately, the informed reader is likely to take from this thesis that not only does consumer
engagement with circul ar food and beverage
wishcycling behaviours, but they are also likely to comprehend the modenatingeadiating
mechanisms that are involved between the concepts in the phenomenon under study. Finally,
the information presented in the thesis should prove useful to practitioners dealing with CE
relationships, given that it is grounded on rigorous thaaleand empirical research.

In summary, it may be considered that the thesis is innovative, novel angualify, aiming

to advance theoretical and empirical knowledge and address practices in the area of CE.
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1.10Definitions of Key Terms

Primary Packaging The packaging that is in direct contact with the product (usable or
consumableY Ra ma k ant h . Rrimaryapackagir®(lethd) is the smallest unit of
distribution that contains the product purchased for consum(iionstantoglowet al. 2020)

such as a pack of crisps or a plastic water bottle.

Secondary PackagingCombines all primary packaging into a single product. It enables the
products to be stored and transported more efficiéntya ma k a nt h.ltisthe material 2 02 1)
used to enclose the primary packaging, such as cardboard or woode(Kmmstantoglou et

al. 2020).

Tertiary Packaging Combines secondary packaging to one product. Ensures minimum
storage space for storage and transportation and protection from the envirpnfhanma k a nt h
et al.Apdd & taydboard boxes containing pack of crisps is an example of tertiary

packaging.

1.11Thesis overview

In Chapter 1 of this thesis, the objective and aim of the study are outlined. The goal is to explore

the interconnected relationships between <co
practices, instances of c origheyclirgtbehavigursefem wa s h i
consumer perspective. The study <considers h

attributions of company intentions influence these dynamics. As such, Chapterl forms the

research questions, hypotheses and theoreticaéfvark of this thesis.

Chapter 2 provides the literature review for the present study and consist of four distinct
sections. The first section offers a brief historical overview of packaging evolution from early

years to the contemporary era. This historical narrative highligktgircular practices and

principles in food and beverage packaging prior to the 1950s, underscoring parallels with
contemporary governmental and policymaker initiatives. The second section presents an
overview of both linear and circular economic mogdedish specific focus on their application

within the food and beverage packaging domain. In the third section, the concept of
Agreenwashingo is introduced, revdareulantyng it s
di scour se. Subsequentl vy, the fourth section

examining its effects within waste management.

14



HITCL framework ispresented in Chapter 3. Drawing on established theories it aims to
understand human influences on the adoption of circular practices. By recognising humans as
consumers and employees crucial in transitioning to the Circular Economy, HITCL facilitates
the stidy of how individuals embrace circular economy concepts and how this affects their
behaviours and decisiemaking regarding circular practices. Using a cstsely of circular
packaging for food and beverage products, the framework places emphasis on the
Remanufacture, Refurbish, Reuse, and Recycle loops, particularly regarding wishcycling.
Employing attribution theory and core selfaluation within HITCL, the chapter reveals the
psychological mechanisms underlying wishcycling. While these theories revextensively

studied in other fields, their applicationdimcular economygtudies is novel.

Chapter 4 sets the methodology employed in this study, where the measures undergo evaluation
through validity, reliability, and normality tests. These tests are essential to ensure the accuracy,
consistency, and appropriateness of the measures used. @Gmigeghe study proceeds to
employ Structural Equation Modelling (SEM), as detailed in Chapter 5, to analyse the
relationships between variables and test the proposed theoretical framework. Chiapter 6
presents the discussion of the findinlighlighting the theoretical and research implications

as well as the managerial and polioyking implications, followed by Chapter 7 where the

conclusions, recommendations for future research and limitations are presented.
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Chapter 2

Literature Review

2.1 Introduction

This chapter aims to explore existing literature and better understand current perspectives on
corporate greenwashing and citizen wishcycling in the context of circular food and beverage
packaging. This review aims to synthesise new knowledge on the t®rmepgonnecting
existing research streams (Torraco 2005). The literature review begins with the definition of
food and beverage packaging and a historical review of the subject, with a strong emphasis on
how the industry has evolved since the beginningurhan civilisation and how consumer
perception has changed through different historical times. In the second part of the literature
review, the concepts related to circular food and beverage packagingscussectorporate

greenwashing, and citizensdé wishcycling.

Resources from Google Scholar, Scopus, ScienceDirect were used for this literature review,
together with web published EU and UK policy documents, online publications and
newspapers. Articles were grouped into the following themes: history of packagiegalge

food and beverage packaging, circular food and beverage packaging, Circular Economy,
greenwashing, and wishcycling. To ensure the most recent knowledge was synthesised, articles
were sorted based on their publication date, with a majority of thespaped in this research

being published between 2017 and 2023. Earlier research was selectively used, where it related
to the evolution of a theory or the history of packaging, or where it was the most recent
contribution to a topic. Additionally, greytdirature sources were considered when required to
supplement information on the history of food and beverage packaging, filling gaps not covered
in peerreviewed articles. In the context of this thesis, grey literature is used to establish
background infanation, such as historical examples of food and packaging materials, UK and
EU policy papers and new developments in the compostable packaging industry, with no direct

contribution to the methodology and results.
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2.2Foodand beverage packaging

Currently, packaging is a crucial part of the modern food and beverage industry, and most
products are sold with some form of packaging (Qolbi 2023). Packaging describes the variety
of materials that are used to protect, handle, transport and preseramdbloeverage products
across their entire life cyadefrom initial raw materials to the final destination, the consumer
(Konstantoglou et al. 2020Many different types of materials are used as primary packaging,
such as paper, plastic, aluminium, paparddpand a mix of two or more of the abdiarmaus

et al. 2018)

The packaging for food and beverage products is crucialpmetéctsthe contents, securely
containsthem, offersconvenienceand communicationaids (Pou et al. 2022)Packaging
protects against moisture, oxygen, vapour, smells and mocganisms that can be very
harmful environmental factors for food and beverage prod(Zteang et al. 2022)
Additionally, thecontainmentt unct i on of packaging relates
prevent product leakages into the environment and safeguard the tphadncpotential
contamination by foreign objects (Pascall et al. 2022). This function protects the environment,
for example by preventing oil leakages to water streams, and contributes to food waste
reduction(Hahladakis et al. 2018)

It is estimated that total food waste worldwide is almo$t Ivith 11% of total food grown
wasted by households, 5% by the food services sector and 2% by retaflLfidEBR 2021) In

the United Kingdom, contemporary studies reveal that 25% of the 58.7 million metric tons of
food produced is discarded, with 46% of this wastage occurring during the consumption stage
(Jeswani et al. 2021This observation highlights a noteworthy disparity between global food
waste patterns and the specific case of the Umdiagdom, implying that Western nations
exhibit elevated levels of food wastage compared to the global average. While food waste
remains a major global concern due to nutritional losses, it also indicates the inefficient
utilisation of essential resourcescluding land, water, and energy, contributing to
environmental degradationb{d). Research conducted in the United Kingdom has unveiled
that food waste contributes to 3% of the national greenhouse gas (GHG) emissions and
constitutes 6% of the countryigater footprinf( WRAP 2020) Adding to the above, Brennan

et al.(2021) observed a contemporary shift in perspective, in which the examination of food

waste and packagingds rol e i n -relaeddorecernséoduct i
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include broader considerations such as waste management, sustainability, cleaner production,
and environmental implications. Moreover, t@nveniencdunction of packaging relates to

the ease with which consumers can transport, use, and dispose of the pa@Ragingt al.

2022) Packaging designed for convenience, characterised by a brief lifespan, contributes to
reduced recyclability and poses environmental challenges due to increased potential for food
contamination(Thurber and Curtzwiler 2020)Find | vy , packaging acts as
(Telzer 1989)helping companies itonveying messages consumers. As part of this,
packaging serves as a medium to provide crucial nutrition and environmental information
through labelling, empowering consumers to make informed product comparisons and
distinctionst Robert son 2005)

The food industry selects the most suitable packaging materials for a food product by taking

i nto account factors such as t he packagi nc¢
protection, barrier, and appearan@@heng et al. 2022}he intrinsic characteristics of the food

(such as pH, water activity and acid cont¢Rgdding et al. 2023)he extrinsic properties (like
temperature and gaseous atmosphékdpnkari et al. 2021)the required shelffe of the

product, legal regulations, and cost ddesationg(Etxabide et al. 2022)

For this study, packaging is considered a separate product from the food/drink it preserves.
Ensuring clear and improved communication to consumers regarding the purchase of packaged
products is of greatest importance. This involves recognising the perelsabuying two
separate products, rather than just one main item angbeodyct, essentially, a waste. Before
consumption, most customers view the package as being part of the Rethd et al. 2022)
however, in postonsumption, it is regarded asste(Fogt Jacobsen et al. 202Regulatory

and media attention on limiting packaging usage developed from concerns about waste, aiming
to influence consumers accordindiyranz and Welle 2022; Khuc et al. 2028f a result,
consumers believe that packaging presents a bigger problem for environmental sustainability
than actual food wast@NVohner et al. 2019and food productio{Grénman et al. 2013)
Additionally, there is evidence indicating that individuals with a higher environmental

awareness tend tme more sceptical towards packaging mate(Rlsein and Schmid 2020)

To further understand and evaluate the communicative effectiveness of packaging as a medium
between companies and consumers, in the next section a brief historical ovemewded

with a focus on the evolving patterns in consumer behaviour over recent times.
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2.3 A brief history of packaging

2.3.1Early years

Packaging has evolved since the first people began using tools, and it has a long history that
parallels the growth of human civilisation (Knorr and Augustin 2023). Prehistoric people did
not need to store their food; they consumed food when availabigthforaging and hunting
(Bottinelli 2021). The first nomad communities developed the need to find means to transport
food, and nature provided the packaging in the form of shells, leaves, animal organs, and
hollowed logs (Sarkar and Aparna 2020). Latdrewpeople established villages, the need for
storing, preserving, and transporting food began, and people developed more innovative
packaging in the form of woven baskets, wooden boxes, crates, and clay vessels (Risch 2009).
Greeks and Romans used ampbonaottery made in different forms and shapes, to store,
preserve and transfer olive oil, wine, grains, and other goods across the ancient Mediterranean
continent (Cheung 2021; Cvetkovic et al. 2022).

In this era, goods were preservedbulk rather than portion packaging, and transportation was
very labourintensive and timeonsuming due to all products having differsided
packaging, resulting in inefficient use of space, and unbalanced vessels (Harutyunyan and
Malfeito-Ferreira 2022)

The two most influential and creative inventions of ancient civilisations to packaging were the
Ancient Egyptiansé devel opment of glass bl ov
paper in 105 AD, during Emper o papes bemngtheL un o0
earliest instance of flexible packaging (Shenoy and Aithal 2016; Panneels 2019; Galic et al.
2021). There were many years of evolution before glass and paper could be used as packaging
materi al (Bol an| a et paperpackka@ii&as utilisechby Eunopearis 6 t h
due to the need for a lightweight and easily transportable material when transferring goods
from their colonieslbid). Glass has been used in packaging for centuries, but few bottles from

early times are preserved because glass was thin, fragile, and costly to make, leading to its
exclusive use for luxury items (Mocioiu et al. 2017). The oldest unopened wine bottle was
discovered in a Roman tomb, near what is today the city of Speyer in Germany, and dates
betweer325 and 359 AD (Feier et al. 2019). The unusinglped bottle was sealed with wax,
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and a thick layer of olive oil prevented the wine from evaporatlid p.19).

Another form of packagingvas used when people started exploring new continents and
travelling through the oceans, which was made in the form of wooden barrels and boxes to
store food, necessary for long travels, and to transport back valuable discoveries (Galic et al.
2021). Thefirst commercial shipping container was invented by William Parry in 1852 and
could hold up to 20 tons (Nagal 2022). Only later, in 1925, the steel shipping container was
invented by George Steers Jr, by reducing the amount af caefled, making transportation

by ships faster and more efficietibifl).

2.3.219th century

During the Industrial Revolution, the rapid pace of urbanisation led to many changes and
developments at social, culturaiconomic, political, and military levels (Fomunyam 2019).

The introduction of mass production and machinery created the possibility for more efficient
packaging methods that could keep up with accelerated production (Regattieri et al. 2019).
Although manufcturers and producers needed large storage and transportation packaging,
consumers wanted smaller, more attractive, 4asyse, individual packaging (Mittal 2014),

which led to the invention of primary packaging for commercial use. By that era, glass had
become more available as a packaging material. New techniques, better material and coal ovens
had made glass stronger, thicker, and darker and developments in machinery led to glass
production of 200 bottles per day (Owelpenten and Vieira 2023).

For 300 years before the Industrial Revolution, soldiers ate salted meat and hardtack biscuits;
mal nutrition c¢claimed the |ives of more than
(Shephard 2006). In 1795, Napoleon Bonaparte offered a cashgwbeeéver could invent a

solution to preserve food for his army (Christensen 2023). The discovery came 15 years later

by Nicolas Fran-o0ois Appert, known as fAthe f a
with a cork and sealed with wax, which heléd (Misra et al. 2017). Later in the same year,

Philippe de Girard replaced the glass jars with cans he sterilised by boiling (Christensen 2023).
Significant advancements in paper production also occurred during tHiSthidentury. Paper

was now produed from wood pulp and machinery was invented to bleach it and make it more
attractive (Evans 2021). In 1852, Francis Wolle created a paper bag machinery which, together

with the invention of glued paper sacks in 1870, gained great popularity as foodipgckag
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materials (Grieco et al. 2020).

2.3.3The first half of the 20" century

The differentiation between the two halves of the 20th century is essential, considering the
historical events of the two World Wars and the Great Depression that dominated the first half
(Sayed and Peng 2020). During this period, many families lostitleeime and struggled to
gather enough food (Leighninger 2019). People started making frequent visits to the shops and
purchasing smaller and more affordable quantities, which also impacted the way goods were
packaged (Brusso 2021). Everyday necessities packaged in paper, sealed in wax or cork,

and carried in fabric, reusable bags (Nagal 2022). During this period, individual packaging was
still costly and laborious and was used for luxurious goods, such as jewellery, gifts, shoes, and
premium foods (Rish 2009). The culture of the time was to preserve, refurbish, repair, and
reuse all resources, so packaging was designed with dual purpose, to be reused after consuming
the goods it held (Jones and Tadajewski 2016).

One example is the Dixie Queen cut plug tobacco Box @ 4),rwhich measured 7.5x 5x 4
inches and had handles and a design resembling a picnic basket (Mittal 2014). The box was
designed to be reused as a lunch box after tobacco consumption, resulting in product
advertisement long after consumption. Over the y¢hescompany changed its packaging to

be reused as a toy of popular figurksd).
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Figure 4: Dixie Queen cut plug tobacco box ditte girl with Dixie Queen tobacco box
Note. Left panel: Dixie Queen tobacco bokttps://www.pinterest.co.uk/pin/antiiaevertisingcollectibles-
38097644970540486R/Right panel: The tobacco box being reused as a lunch box by a chithrimeman
Archive, 2014 https://hannemanarchive.com/tag/dixieeen). Reproduced with permission.

Another example of the public perception of packaging of the era is the reuse of flour, sugar,
and other commodity bags (Powell 2012). Companies, like Bemis Bro Bag Co. from
Minneapolis and Asa Bales of the Southwest Milling Co. in Missouri, startechtoaftriactive
patterns on their cotton bags which led to customers being more interested in fabric patterns
rather than the product itselb{d). The decorative bags were upcycled and turned into dresses,
aprons, and curtains but also necessitiessuchhas | dr ends c¢cl ot hes, di ape
pillowcases (Mittal 2014). The repurposing of the bags had become so popular at the time that
women organised swap parties to get enough material of the same patterns to complete their
design (Powell 2012Y.he movement was so popular with consumers that some manufacturers
sponsored dresmaking competitions, with some of the entries displayed today in museums
(Wright 2013). Even Marilyn Monroe, when criticised for a red dress she wore at a Hollywood
party, cecided to reuse a sack of potatoes and turn it into a photoshoot dress (Dhayef and Al
Zubaidi 2021). The dress was designed by costume designer William Travilla, and one of the

pictures was published in Stare, a cheesecake magazine (LaVine 2023).

Through that er a, consumersdé shopping exper.i
Aseaslefr viceo shopping (Shaw et al. 2004). Preyv

who would then collect all the products and bring them to the cqumithout the consumer
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having the opportunity to walk around aisles and choose between different products
(Sundarabharathi and Muthulakshmi 2023). The first supermarket was called Piggly Wiggly
and opened in Tennessee, USA, by Clarence Saurief)s (

Now, consumers had more choices, and the rising number of vehicles meant that people could
travel long distances to find better deals (Neuninger 2019). Offering a broader range of options

at discounted prices forced companies to enhance product appedistinctiveness, to
provide consumers with more attractive choic
the buyer bewaredo became popular, since ther
qguality (Chauhan 2021). To overcome this tabke, companies started to create new and
innovative packaging to distinguish their products from those of their competitors and to inform
customers of their product superiority; this was the time when branding started to emerge, and
logos started to besed to indicate the manufacturer and product quality (Frohlich 2022).
Packaging therefore became a means of communicating messages to the consumer (Shaw et
al. 2004). It was during this time that, the first-biased plastic was invented from cellulose

(Habib, 2022), and although synthetic plastic was invented during the first half of the 20
century, its production and use were monopolised by the military until the end of WWII
(Molenveld and Slaghek 2022).

2.3.4The second half of the 20th century

The end of the war markeddaamatic change in the Western way of living, where people,

after years of austerity, could once again consume and enjoy the conveniences and comforts
of modern life (Lahtinen 2023). Companies previously devoted to military production

modified their produiton to everyday household goods (Rahardiyan et al. 2023). This was
when refillable bottled beverages changed to singkaluminium cans, and plastic became

a popular alternative for packaging, advertised as a disposable, cheap and invaluable material
(Rothman and Ryan 2023).

Companies launched focus campaigns introducing the threaviagy culture that people were
unfamiliar with up to that point (Chin et al. 2023). These advertisements promoted low cost

and high convenience for the new packaging materials, portraying plastieap enough to

be disposed of and metal cans as more convenient than the returnable glass bottle alternatives
(Ibid) . I n 1955, LI'FE magazine publ i skiegdb)raen art
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where the convenience of singise plastic was celebrated (Cronin et al. 2022).

Tote those empties? Or toss 'em away?

ey I
BETHLEHEM STEEL %‘\ j" " "
b Throwaway Living

DISPOSABLE ITEMS CUT DOWN HOUSEHOLD CHORES

Figure 5: "Throwaway Living" culture
Note Left panel: Singleuse packaging promotion advertisement (https://virtuebrush.com/blogs/nestsitre

of-plastichow-plastichaschangeethewo r | d ) . Right panel: LI'FE magazine 1¢
(https://virtuebrush.com/blogs/news/th®ry-of-plastichow-plastichaschangeethe-world).

Through marketing and messaging, plastic packaging was presented as the most viable choice,

as it could be sethrough, allowing consumers to observe the quality of the food they were
buying, hygienic and a packaging that could increase the shelf lifeddigts and, at the same

time, decrease food wastébifl). DuPont has been one of the companies that helped
dramatically change the way consumers perce
developed a series of advertisements where babies (associated with innocence, purity, and
cleanliness) were wrappedaellophane though the campaign did not last long due to fears of

suffocation [bid).

By the end of the 20century, a substantial number of different plastic materials were available,
and coupled with advances in computing and the evolution of printing technologies, plastic
became the dominant packaging material (Mittal, 2013). Most recently, and due ttktb€ la
proper regulations and the disguise of convenience, food packaging has entered the extreme
packaging era. Eggs, fruit, and vegetables have been stripped of their natural, compostable
packaging to be wrapped in plasti€ ( g 6).rAs such, overpackaging has become a grave
concern (Sokolova et al. 2023).
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3
@k Nathalie Gordon & v SR R

https:// www. boredpa https: // paekahcelap.
wasteful packaging

Mar 3, 2016 _
D 107K people are talking about this

Figure 6: Extreme packaging era, mandarins and eggs were removed from natural packaging.
Note. Left panel: Twitter post by Nathalie Gordon, 2016

(https://twitter.com/awlilnatty/status/ 70537555503055
Phil Forbes, nd.https://packhelp.com/bagackaging).

However, this excessive packaging trend did not last long as, through the éachnAiry,
consumers, governments, many packaging companies, and food producers alike, started to
guestion this trend and demand new and innovative packaging solutions (Palazzo et al. 2023).
The demand has been aimed towards governments to provide relegalattions and for
companies to rethink their packaging and give consumers reusable, repairable and fully

recyclable packaging (Swetha et al. 2023).

2.4 Circular Economy and Circular Packaging

2.4.1Linear Economy (takemakedispose)

As discussed previously, the last part of th® @ntury marked a shift in consumer behaviour
with the introduct i on (Skepcevic 2@23).tPeaplen had oner s u me
disposable income and a drive to better their lives by obtaining consumer goods and material
possessions (Ortega Alvarado et al. 2022). Benton (2020) referring to Victor Lebow (1955), a

prolific retail analyst, emphaside¢he statement:

AOur enormously productive economy demands t
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that we convert the buying and use of goods into rituals, that we seek our spiritual satisfaction,
our ego satisfaction, in consumptioné We ne

discarded atanevarc cel erating rateo (Lebow 1955).

This consumer culture | e-thakedh es pWesetoe rerc owm@mli a
known today as the Linear Economy (LE) (Ana 2023). The essence of this economic model is
that businesses can take all the resources they need to make a produfity pedfit, and, in

turn, dispose of everything that either companies or consumers perceive as waste- (Ajwani
Ramchandani et al. 2021). In this light, and in line with the culture of the time, food and
beverage packaging stopped being a luxury product,bandme a cheap, singlse, and
disposable byroduct, a waste (Etxabide et al. 2022). The linear model is nowadays penalised
for the excessive exploitation of finite natural resources and the harmful accumulation of waste
and is also held responsible fglobal environmental challenges and the deterioration of
valuable ecosystems (Dey et al. 2021). In the linear era, different types ofuspghastic
(Polyethylene R.E), Polypropylene R.P), Polyvinyl chloride PVC), Polystyrene R.S),
Celluloid),and mixed materials (which in most cases do contain plastic) have replaced almost
all forms of natural packaging materials due to their excellent preservation and food protection
gualities and low cost (Gahleitner and Paulik 2017; Dey et al.; 2G1let al. 2021

In 2016, The WorldEconomic Forum(WEF)e st i mat ed in their report
Economyo that 8 million tons of plastic are
responsible for the | ionds share (WEF 2016) .
will be heavier tharthe weight of fisk WE F  2Heddérgon Island, an uninhabited island

3.200 miles from New Zealand and a UNESCO World Heritage Site since 1988, has now been
recognised as the area with the highest density of plastic pollution oiarie¢, pvith 671 items

of plastic per square metre (Lewis 2023). A report published by Reuters (2019), claims that
humans consume 5 grams of microplastics (pieces smaller than 5mm) each week, mainly

through water (Senathirajah and Palanisami 2019).
F i g nillugrates the plastic waste generated by different industrial sectors for the year 2019,

where it becomes evident that packaging is the primary plastic waste producing industry, with
142.6 million tonnes of waste, 31% of the total (OECD 2022).
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Annual global plastic waste generation by industrial sector, 2019

Global plastic waste generation is measured in tonnes per year.

(
Building and construction 76.89 million t
Other 66.32 million t
Transportation 62.17 million t
Consumer and institutional products 46.66 million t
Textile sector 43.88 million t
Electronics 17.31 million t
Industrial machinery Bl 2.68 million t

Road marking | 682,000 t

Marine coatings | 541,000t

Personal care products | 27,000 t
Data source: OECD (2022) OurWorldInData.org/plastic-pollution | CC

Figure 7: Plastic waste generator by Industrial sector (2015)
Note OECD 2022, generated using Our World in Data (https://ourworldindata.org/)

The existing recycling systems cannot handle all the packaging innovations introduced into the
market, and consumg@roduct companies produce materials that end up in landfills more than
ever before in the history of humankiGdS z a k y. Desflitd the) general improvement in
packaging recyclability over recent decades, the recyclability of food and beverage packaging
still presents a challenge (Gar€tarcia et al. 2022). This is attributed to thal&de necessity

for mixedmaterial packagg to preserve grishable items and the limited recyclability of
flexible plastic packaging (Arrieta et al. 2019; Luzi et al. 2019). The percentage of plastic
packaging that is recycled globally into new packaging materials is only 2% (Defruyt 2019).
Despite this, recyaig and other unsustainable enfdife solutions, such as downcycling and
landfills, are still the main narrative for corporate sustainability (Phelan et al. 2022). The
Circular Economy approach offers a valuable solution to the packaging pollution ptmpblem
focusing on Adesigning out wasteo and preser

2.4.2Circular Economy (takemakeuse)

The concept of Circular Economy dates back to 1966 when Kenneth Boulding, in his essay
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AThe economics of the coming spaceship Earth
a future economy that would operate and regenerate existing finite resources (Rizos et al.
2017). It is worth mentioning that Boulding, in the same essay, arguethéna is strong

historical evidence that when a society loses its past connections and a positive image for the
future, it also loses its capacity to solve problems of the present and fall{ ap&eti g e n d
Rodr2guez. et al. 2020)

It wasnodot until the 1990s that the term Circ
Turner (1990).Since then, many definitions of the terimircular economy have been

proposed, with Kirchherr et al. (2023) examining 221 different definitions and concluding that

they will continue to evolve as the circular economy itself evolves. For this thesis, the Ellen
MacArt hur Foundati onds {odgesd é@n)the drafflife stage of on 1 s

products rather than the design phase of the circular economy.

A[ CE] , an industri al system t hat IS restor e
replacesfltiHed6emccept with restoration, shif
eliminates the use of toxic chemicals, which impair reuse, andairtiee elimination of waste
through the superior design of material s, pr
(The EI 1l en Macarthur Foundation 2012)

The Ellen MacArthur Foundation (2019) created the Butterfly Diagram, in an attempt to
visualise the concept of Circular Economy, based on Braungart & McDonough (2010), Cradle

to Cradle (C2CYFi g8r.e The diagram presents two separ
one Atechnical o. The biological cycle repres
soil and help regenerate nature, whereas materials in the technical cycle can be used in closed
loop systems through sharing, maintaining, reusing, remanufacturing, and recycling (The Ellen
MacArthur Foundation 2019).
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RENEWABLES FINITE MATERIALS
ABLES FLOW MAN T STOCK MANAGEMENT

o

PARTS MANUFACTURER

R

PRODUCT MANUFACTURER

MING/COLLECTION'

BIOCHEMICAL
FEEDSTOCK

REGENERATION BIOSPHERE l i RECYCLE
SERVICE PROVIDER
ISH/
| REMANUFACTURE
‘ REUSE/REDISTRIBUTE
CASCADES MAINTAIN/PROLONG
ANAEROBIC
DIGESTION
COLLECTION COLLECTION

EXTRACTION OF

BIOCHEMICAL

FEEDSTOCK?
1 Hunting and fishing e R —————_..,
2 Can take both post-harvest and post-consumer waste as an input
SOURCE .
Ellen MacArthur Foundation
Circular economy systems diagram (February 2019) MINIMISE SYSTEMATIC
www.ellenmacarthurfoundation.org & LEAKAGE AND NEGATIVE N Ebli.lEl:‘Dr\ﬁ%?lRTHUR
Drawing based on Braungart & McDonough, EXTERNALITIES E
Cradle to Cradle (C2C) i

Figure 8: CE Butterfly Diagram
Note.Circular Economy diagram by the Ellen McArthur Foundation, 2019

(https://ellenmacarthurfoundation.org/circulronomydiagram).

Another weltknown framework referring to CE, this time developed by McKinsey (2015) for

the Ellen McArthur Foundation, is the ReSOLVE framework of six core principles and
corresponding actions for a company®8mretr ansi
Optimise, Loop, Virtualise and Exchange (Sadeghi et al. 2023). The framework is presented in
Figare
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* Shift to renewable energy and materials
REGENERATE + Reclaim, retain, and restore health of ecosystems
* Return recovered biological resources to the biosphere

* Share assets (eg cars, rooms, appliances)
* Reuse/secondhand
+ Prolong life through maintenance, design for durability, upgradability etc

+ Increase performance/efficiency of product
OPTIMISE + Remove waste in production and supply chain
* Leverage big data, automation, remote sensing and steering

* Remanufacture products or components + Digest anaerobically
* Recycle materials + Extract biochemicals from organic waste

VIRTUALISE

. + Dematerialise directly (eg books, CDs, DVDs, travel)
+» Dematerialise indirectly (eg online shopping)

*» Replace old with advanced non-renewable materials
EXCHANGE + Apply new technologies (eg 3D printing)
+ Choose new product/service (eg multimodal transport)

Figure 9: The ReSOLVE framework six action areas for business and countries towards CE.
Note. Circular Economy diagram by McKinsey Centefor Business and Environment, 2015

(https:/iwww.mckinsey.com/capabilities/sustainability/nsights/growthwithin-a-circulareconomyvision-
for-a-competitiveeurope#/).

The Butterfly and ReSTORE frameworks represent a synthesis of relevant frameworks which
were developed before the conception of the term Circular Economy, and for which CE is used
as an umbrella concept (Blomsma 2018). Those frameworks are -@rdciladle(Braungart

et al. 2007), Performance Economy (Stahel 2006), Blue Economy (Evans et al. 2023),
Regenerative Design (Lyle 2008), and Industrial Symbiosis (Lowe and Evans 1995).

The Ellen MacArthur Foundation has been a strong force and a key advocate in the global
movement towards CE and has inspired governments and companies worldwide (Velenturf et
al. 2019); yet the definition adopted by the Foundation overlooks a vital fecetly, the

social aspects of CE. Antithetically, the term sustainable development has been widely
recognised by governments, institutes, and companies, including the United Nations and the
US Environmental Protection Agency, as a framework with threendispillars: social,
economic, and environmental sustainability (Di Vaio et al. 2023). Numerous scholars, such as
Lieder & Rashid (2016), Hobson & Lynch, (2016), Camac€hero et al., (2017), Wastling et

al., (2018), Heidbreder et al., (2019), have hmgjftied this lack of attention to the social drives
towards a circular future, the role society is called to play in achieving it, and the benefits
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consumers have to gain. To resolve this shortcoming, Kirchherr et al. (2017), after reviewing

over 100 literature definitions, defined circular Economy as:

Afan economic system that 1 s baseolll iofne & ucsa mcees
with reducing, alternatively reusing, recycling and recovering materials in
production/distribution and consumption processes, thus operating at the micrortethet{®

companies, consumers), meso level {ectustrial parks) and macro level (city, region, nation

and beyond), to accomplish sustainable development, which implies creating environmental

guality, economic prosperity and social equity, tothe bendfit cur rent and futur

Moreover, as McDonough and Braungart (2010) explained, the foundation of eircular
economic thinking is that a circular economy is restorative and regenerative, meaning that
economic activities, instead of breaking down social and environmental resoucedd, w
instead strengthen them. This would mean that products and materials would not only be of
high quality but could also be reused many times; to encapsulate this phenomenon, the term
upcyclingwas introduced, referring to the process whereby compoaedtproducts would

not be allowed to deteriorate on the value hierarchy, but rather maintain, and even increase,
their value [bid).

Studies have shown that the transition from Linear to Circular Economy will positively affect

the economy, society and the environment (Jgrgensen and Pedersen 2018). A study conducted
by the Ellen MacArthur Foundation (2015) in 7 European countries catthict a circular
transition could reduce each%angatith®esadestimgr eenh

create a net increase of 6 million jobs by 2030 (ILO 2018).

The CircularEconomy aims to look beyond the current linear production system and redefine
growth, focusing on positive societyide gains (The Ellen Macarthur Foundation 2015). It
involves designing out waste from the system and eventually separating economicfemtivity

the use of finite resources, by focusing on the following three principles (i) designing out waste
and pollution, (ii) keeping products and materials in use, and (iii) regenerating natural

ecosystems (Elisha 2020).

Another significant distinction between the linear and circular economic models is the
perception of sustainability. In a linear system, the focus is om#iceency, whereas in CE,
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attention shifts towards eeadfectivenes§ Bor r e | | o. Mer¢ specifically, th@h2 DE)
model, sustainability is achieved by recycling, reducing the volume, velocity, and toxicity of a
material flow, however, some impact on the environment remains (Braungart et al. 2007). In a
circular, eceeffective, sustainabl system, the aim is to minimise the environmental impact
and create a positive ecological, economic and social impact (Mathews and Tan 2016). As a

result, eceeffectiveness centres on imaigig new methods to create materials, design goods,

and structure industrial systems and busi nes
efficiency initiatives strive to eliminate n
2015).

The above differences between Linear and Circular Economy are summariséxdiari

Table 1: Linear vs Circular Economy (Elisha, 2020)

Linear Economy Circular Economy
Step Plan| Takemakedispose Takemakeuse
Focus | Eco-efficiency Ecoeffectiveness

System boundarie{ Shortterm from purchase to sale Long-term, multiple lifecycles

Reuse Downcycling Upcycling, highgrade recycling

The Circular Economy, as a restorative or regenerative concept by design, ensures that
resources used in these processes and activities are kept at their best value for as long as feasible
and strives to eliminate waste using materials, products, andnsystecluding business

models) that are superiorly designed (EPA 2021).

2.4.3Circular packaging in food and beverage products

The global packaging industry is worth an estimated $424 billion with a 3.5% annual growth
rate, of which food accounts for 38% of all packaging, beverage for 18%, and pharmaceutical,
cosmetics and other products for 44% (PDA 2016). Food and beveraggipgdkerefore
accounts for 56% of global packaging material production, with the majority of it being oll
based( Gui | | ar d. Moite thanl40% d@ 8ll ke pbased plastic materials that are
globally produced are used for packaging (Rhim et al304nd 95% of the total plastic
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packaging ($80120 billion) is singleuse, lost to the economy after only one life cycle, and
discarded in landfills or the natural environménWE F 218 Urbah settings, drainage
systems frequently encounter blockages caused by plastics, food and beverage packaging,
peelings, and other debris, resulting in stormwater overflow and urban flooding (Nyambane et
al. 2022). In soil and marine environmentigstic also degrades into micro and subsequently
nanosized particles, which can easily penetrateale chain with dramatic lonterm effects
(European Commission 2011). With increased understanding that packaging waste causes
environmental deterioration, there is an increased demand for more sustainable solutions
regarding the design, manufacturingnsumption, and recyclability of packaging materials
(Ncube et al. 2021)

To counter the adverse environmental effects caused by packaging, policymakers from the
European Union (EU), the United Kingdom (UK) and China adopted the Circular Economy
concept, in an attempt to address these environmental concerns by closing thetleop o
product lifecycle (Korhonen et al. 2018; Charef et al. 2021). In October 2018)Khe
gover nment signed t he Ell en MacArthur Foun
Commitment (DEFRA 2018), which brings together governments, cities, and companies to
addresses the plastic waste and pollution problem, with a focus on packaging (UNEP 2018).

By approving the Commitment, the UK Government adopted a shared vision and pledged to

i mpl ement ambitious measures i n i elmpoatdnant ar
of problematic or unnecessary plastic; (2) encouraging reuse models; (3) incentivising the use

of reusable, recyclable, or compostable plastic; (4) increasing collection, sorting, reuse, and

recycling rates, and (5) stimulating demand forcetye d pl asti cso (DEFRA 2

This commitment has now been translated to action: In July 2020 the UK government
announced the Circular Economy Package (CEP) policy statement which identified steps for
reducing waste and presented a roadmap for management and recyclability (DEFRA 2020).
The policy presents three essenti al require
designed, manufactured and commercialised to permit reuse or recovery; (ii) the content of
hazardous or noxious materials in packaging must be minimised; and (igdkaging weight

and volume must be limited to the minimum amount while achieving the necessary level of

hygiene, safety and acceptance for the consu

Furthermore, in November 2022, the EU proposed a revision of the Packaging and Packaging
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Waste Directive to achieve the Green Deal goals and Circular Economy Action Plan, by
ensuring that dall packaging on the EU mark
viable way by 20300 (European Commiresugri on 20
packaging should be reusable, refillable and recyclable, whilst not compromised in quality
(after use), being economically viable and substituting virgin mateltéd.(According to the

circular paradigm and the 3R strategy (reduce, reuse, e3dcyeluse is prioritised over

recycling on account of energy saving, sustainable resource management and litter reduction

(Markevil|liltad and Varginskas 2022).

Considering all the above, circular packaging aims to maximise material recovery and reuse
through closing the loop in recycling, by substituting finite resources and/ or reusing renewable
materials (Gurlich et al. 2020). Packaging should be designed amafactured in a way that,
following either single or multiple uses, allows for high material recovery (to be used as
secondary raw materials), package reuse, and/or packaging production from renewable raw

materials Ibid).

While recycling is considered less preferable than other R strategies such as reuse, recovery,
repurpose, and rethink (Milios 2018), primarily due to its energy intensity, transportation
requirements, and the need for physical, chemical, or mechanicahdres, it remains a
significant and valuable source of secondary materials within the CE paradigm (Cullen 2017).
Through CE, products can be recycled through cliseps, where secondary materials are
reused within the same industry, or opeops, wherethese materials find application in
different industries (Morseletto 2020). In clodedp systems, the secondary product can be
returned to the manufacturer where can be easily used as a primary material to create similar
products (Deschamps et al. 2018ne example of closddop recycling is the milkman
practice discussed earlier in this chapter. Gpep recycling CE systems resemble a more
biologicati nspi red concept, where one species wa:¢
(Mulrow et al. 2017). Oa example of this symbiosis is the mixed glass recycling materials
which can be used as supplementary cement materials in construction applications (Deschamps
et al. 2018). As recycling depends on factors such as use, price, and material properties,
chooshg between closed or opened recycling loops is determined by the goal of reducing
environmental impact (Geyer et al. 2016). To achieve that, high quality recycling schemes
should be encouraged, with materials being easily recyclable, and closed loopsthégthi
industry or the product category should be encouraged (Morseletto 2020).
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Furthermore, compostable bioplastic packaging has been promoted as a valuable alternative to
oil-based plastic and many organisations are deliberating on introducing it to their policies for
circularity and sustainability WEF 2016 ; European Commi ssi on
Co u n c i .IWhie 6oinBo¥ting holds promise as a potential alternative to plastic packaging,
further research and regulation are necessary for it to truly become a viable option (Matthews
et al. 2021), as it should have the abitidynaturally decompose in the environment without
requiring specialised industrial composting processes (Van de Nadort 2018). Furthermore,
factors such as land utilisation for the cultivation of agricultural products required for
bioplastic, energy consustion, water usage, and the reliance on fossil fuels should be
considered before fully embracing bioplastics as an alternative to plastic, as these practices can
significantly impact climate change and the overall sustainability of the production process
(Moshood et al. 2022). Under CE, waste is conceptualised and used as raw material for new
manufacturing, and future value is created through repurposing resources to keep them in the

economy for as long as possible (European Parliament 2023).

Moreover, in parallel with the environmental concerns that packaging creates, the unique
nature of food and beverage packaging needs to be considered. It is important to distinguish
food and beverage packaging from other packaging forms, as it is expeqiestect and
distribute the right product to the ender in a safe, usénendly and coseffective way
(Matthews et al. 2021) and at the same time, be healthy, ethical and att(adtieges t a et
2 0 2 Barkaging that does not comply with the aboweld result in an unsafe product that
would become waste, even before use, contributing to the environmental impact (Katajajuuri
et al. 2010). Moreover, it has been found that food and beverage pacikyiag important

role in reducing food waste (Wikstrom et al. 2019).

The aforementioned highlights the importance of circular innovations in food and beverage
packaging and recognises that innovations in this sector may not be equally significant or
relevant to other packaging sectors (Hafsa et al. 2022), thus furtherssigh@zeeded on the

food and beverage packaging industry to achieve sustainability goals.

Some recent examples of companies developing circular food/beverage packaging are:

- The Magical Mushroom Compaimnas created a plasticce, home compost heap or
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flowerbed degradable packaging, made from mycelium (fungi) andppostssing
agricultural waste such as hemp, hops, corn, and timber. (Allen 2022). Mycelium
biomaterials offer advantages compared to traditional synthetic materials, including
lower cost ad carbon footprint, reduced energy consumption, and superior
biodegradability (Jones et al. 2019).

- Notpla has designed an edible, 100% plalsge, compostable flexible material made
from seaweed, which is a packaging alternative to plastic film for sauces, condiments
and salad dressings (Patel 2019). The material can be consumed by humans or used as
a coating for food packaging to replace plastic and takes the same amount of time to
decompose as vegetable peeling, 4 to 6 weeks (Lomartire et al. 2022). In December
2022, the company was named as one of Pr
winners (Epiner 2022). Seaweed can be a very valuable alternative as it is widely
available in marine environments, it has unique benefits like reducing greenhouse
gasses, is consumable by humans and can be used in a variety of products (Tarangini et
al. 2023).

- Other companies are also developing flexible packaging materials, and alternative to
plastic film, such a3ripleW, collecting food waste from supermarkets and restaurants
(Spiro 2021) and/i Terro, which collects yoghurt and cheeseprpducts (Markuz et
al. 2022).

- AEROPOWDERas designed thermal packaging for delivering temperatnsitive
food, using bird feathers taken out of the poultry industry waste stream (Toledano
2022). The material can be used to replace traditional polystyrene packaging, promoting

more sustainabldelivery practices (Brandao et al. 2021).

-  TRACELESS, a German company, has created food and beverage packaging materials
comparable in properties to conventional plastic but 100% -pls¢d and 100%
compostable (Totaro 2023). By using agricultural waste, they can create flexible and
rigid packaging, singtuse items, paper and cardboard coating and adhesive solutions

which are homeompostableand the process can take 2 to 9 wedhisl).

As people become more aware of the issue of plastic pollution and ask for products and
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packaging that are sustainable (Khandelwal et al. 2019), there is a strong motivation among
different groups, such as investors, governments, policymakers, and companies, to make a
significant effort in using packaging to communicate their environmerfatet Boz et al
2 0 2 Wnfortunately, some companies opt not to change their business models towards
sustainability, leading to a phenomenon known as greenwashing, where consumers may be

misled about the environmental impact of the products or pra¢@@ss/um et al. 2022).

2.5Greenwashing

In the last 20 years, consumers have become increasingly aware of environmental issues, have
recognised the direct relationship between their consumer habits and environmental problems,
and have, therefore, been seeking environmentally friendly produets €Y al. 2022).
According to a 2021 study, 57% of consumers in th€ are willing to pay extra for
environmentally friendly products, with younger generations being more likely to do so (69%
for Genz, 63% for Millennial, 53% for GenX and Baby Boomer) (\gu2020). Moreover,
according to a survey carried out by PwC in 2019 on 1000 shoppers, 52% prefer products that
come in recyclable packaging materials and 48% of millennial shoppers are open to changing

brands solely based on the packaging (L2¢§g 20

This increasing demand for sustainable products drives companies to create green marketing
plans to demonstrate their sustainable corporate vision and social responsibility (Zhang et al.
2018). However, as the importance of sustainability performanceslisel increases, so do

the opportunities and the incentive for businesses to engage in greenwadhipgon and
Mont gomery 2015; .Marquis et al. 2015)

Al t hough the term fAgreenwashingo has been e
policymaking, academia has been somewhat slow to follow suit, as the term remains
ambiguous (Ghitti et al. 2020). The Oxford English Dictionary defines greenwashingets an

Ato mislead (the public) or counter (public
company, product, etc., as being environmentally responfifley misrepresent (a company,

its operations, etc.) as ©28)v Moreovem eonpbraté | vy r
greenwashing involves the dissemination of inaccurate, incomplete (Furlow 2010), or

misleading environmental information regarding a company, product, or service (Siano et al.
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