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ABSTRACT

USERPRACTICE -ORIENTED DESIGN INTERVENTION AREAS FOR
SUSTAINABLE BEHAVIOR CHANGE FOCUSING ON FOOD WASTE

ZaferOnur Bar é«k
Master of Sciencdndustrial Design
Supervisor: Prof. Dt aj | a Doj an

September 202288 pages

The literature on food loss and waste is rapidly expanding. Most of the studies in this
literature highlight the billion tons of food lost or wasted annually in an attempt to
draw attention to the ewgrowing issue which jeopardizes not only global food
security by threatening thevailability, accessibility andutilization of food but also
thesustainabilityof all food systems by causing economic, social, and environmental
distress. This distress makes sustainable transitions an imperative for fardssyst
and calls foDesign for Sustainabilitjor action. Since consumégvel food waste
accounts fonot only the waste of food but also the waste of all resources utilized
farm to fork,Design for Sustainable Behavifvcuses on consumer behaviors and
Practice-Oriented Design for Sustainabilign consumer practices teducefood
waste. Regarding these, this thesims at exploringand identifying consumer
household food practices followed teduce and even prevefttod wastewithin
which multipleproblem areas were definedthe studyfor design intervention

Keywords: Food Waste Design for Sustainability, Practi@riented sign for
Sustainability, Design for Sustainable Behavior Change
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CHAPTER 1

INTRODUCTION

There is rapidly expanding literature on food loss and waste. Most of the studies in
this literature attempt to draw attention to the issue by highlightintatheevealed

in 2011 by the Food and Agriculture Organization of the United States (FAO) that
amost onethird of the food produced for human consumption, which equals 1.3
billion tons per year, is either lost or wasted at the global level. However, World
Wide Fund for Nature (WWF) bases this data on the production values at the time
and states thahe annual food loss and waste throughout the food supply ichain
2021 appear to be significantly more than the previous estimations and as much as
2.5 billion tonsRegardless of how big the numbers are, they constitatbasis for
guestioning the fuctionality of food systems since billion tons of food are lost or
wasted on one sidand on the other side, 800 million people are suffering from
chronic hunger (UNEP, 2016) and almost 180 million children are stunted because
of malnutrition ¥ermeulenetal., 2012). Some other studies in the literature, also,
guestion the functionality of food systems from a rather environmental perspective
since food systems not only fall short of mitigating world hunger but also climate
change. In fact, there is a re@pal impact between food systems and climate since
the climate is one of the majoontributors to agriculture (Niles et al., 2017) while
putting stress on food security, and the agriculture industry is to the climate while
producing the 129% of globalgreenhouse gas emissions (Vermeulen et al., 2012)
depending on the sectors counted in the calculation (Fanzo et al., 2020). Some studies
then focus on consumption patterns due to the fact that these emissions are not only
made on farms but also at homesggesting it is imperative to adopt more

sustainable comsnption behaviors (Garnett, 2011



Food loss and waste are considered to be the indispensable consequences of food
systems (HLPE, 2014), and they jeopardize not onlyhadle components of food
secuity, which arefood availability accessibility andutilization, but also althree
dimensions of their sustainabiljtyhich areeconomig¢ social andenvironmental
Identification of the causes of this jeopardy is essential to reduce the efféasl of

loss and waste. These causes can be physical, physiological, technological, logistical,
organizational, and behavioral as previously mentioned, and each of these causes can
be more influential than the other depending on the type of food, food ¢age) s
involved actors, and context (HLPE, 2014). Behavioral causes, for example, are the
most influential causes of food loss and waste to investigate in the consumption

stage.

The negative effects of food loss and waste necessitate rendering food systems
sustainable in terms of food security and nutrition without compromising the
economic, social, and environmental rights of future generations (HLPE, 2014), and
that is only possible through sustainable transitions that ensure social justice while
meeting liman needs. These sustainable transitions are being sought obstinately by
the practice, education, and researctDesign for SustainabilityVezzoli et al.,

2018) to come up with solutions that are not only in favor of the environment or
economy but alsthe society and communities (Tischer, 2010). In line with that,
Design for Sustainable Behavior, a behavioral approach to Design for Sustainability
(DfS), enables users to adopt sustainable behaviors and abandon unsustainable ones
(Bhamra et al., 2011) wlai focusing on the user behaviors that influence the overall
impact of products and services on the environment rather than focusing on these
environmental impacts only (Ceschin & Gaziulusoy, 2016). Sibesign for
Sustainable Behavior(DfSB) focuses on ser behaviors rather than their
consequential effec{®ezzoli et al., 2018)adopting such an approach for studying
food waste, a consumavel problem, builds upon the existing literature. Another
approach to food waste is ratharacticeoriented since everyday practices and
products used in them allow designers to promote sustainable transitions on the

consumer level (Pettersen, 2015).



In light of these discussions made in the literature, this thesis focusemsumer
household food practices adoptadd followed to prevent or reduce food waste.
Regarding that, the thesis aims to better understand these practices' learning and
adoption processes and explore their variety and diversity while categorizing them

for further design interventions.

1.1  Aim and Scope of the Research

The literature on practieeriented design for sustainability highlights the
significance of everyday practices and, while describing these practices as one of the
determinants of food waste, explains how they contribute to the awfdont being

thrown away in households as consumers follow these practices one after the other

(see Section 2.2.3). Therefore, this study aims to:

1 Explore the unique ways for consumers to follow these practices by making
use of the products of thethoice for the utilization of food they prefer to

handle as they go through different stages within the household context.

T Identify and thematically categorize these practices and strategies on a

comprehensive level and define problem areas for designenteon.

T Investigate the learning and adoption processes of consumer household food
practices along with their determinants and the influence of-ttigdeing

made by consumers in them.

1.2 Research Questions

The main research question of the study is:

T How can consumer household food practices and strategies that focus on
reducing or preventindood waste define design intervention areas for

sustainable behavior change?



The subquestions that support the main question are:

T What are the implications afesign for sustainability approaches for food
waste considering current studies on related design strategies and user

practices?

1 What are the different sources for learning food practices and the
determinants for their adoption?

1 What are the consumer houséd food practices and strategies that focus on
food waste throughout the five stages of household food handling which are

planning, storage, preparation, consumption, and disposal?

T What are the implications of food practices and strategiegdémtifying

problem areas and providing insights for design interventions?

1.3  Significance of the Research

Food loss and waste is a rapidly growing research area that keeps expanding into
various fields. Being one of these fields, design is equipped witlda rainge of

tools, strategies, and approaches, both in theory and practice, to do research about,
speculate on, and act upon food loss and waste in an extensive range from systems
to consumer levels. In this extensive range, the causes of food loss aed was
naturally differ depending on varying food categories, supply chain stages, actors,
and contexts. Depending on such factors, as mentioned before, some of the causes
become more influential than others (HLPE, 2014), as in the example of consumer
level food waste in which behavior causes are intensively insightful. This potential

of behavioral approaches to providedepth insights into the causes of food waste

at the consumer level resulted in this study adopting such an approach.

Based on similar appashes, there are studies that focus on dietary transitions which
are essential to render food systems sustainable {#e&&, 2015) and consider

sustainable diets as key to ensuring the sustainability of food systems (Berry et al.,



2015). Even though thithesis does not particularly focus on consumer diets but
rather on the entire household food handling practices of consumers, it acknowledges
how influential consumption patterns and habits are, in terms of driving production,
and how retailers are keen promoting these patterns (Garnett, 2014). The fact that
consumption practices of consumers, including purchasing practices, drive
production in terms of having indirect control over the amount, types, and
characteristics of food to be produced, distridut@nd marketed while increasing

the risk that comes with this control in terms of the consequential increase in food

waste, formed the basis of this thesis.

Furthermore, the Highevel Panel of Experts on Food Security and Nutrition
(HLPE) identifies thepreviously mentioned causes of food loss and waste on three
levels that are micrpmese, and macrdevels, and explains the mictevel causes

as the immediate causes of food loss and waste that lie in each and every stage of a
food supply chain becausé the individual actions and neactions taken by actors
specific to that stage. By investigating the consul®eel practices foreducing and
preventingood waste, this thesis examines a set of rHievel causes of food waste

and unlocks the potentiaf making interventions as immediate as these causes.

Another issue addressed in a minority of studies is that many approaches aimed at
rendering food systems sustainable are disproportionately focused on boosting
production (El Bilali et al., 2018), arsbme authors are even concerned that there is
an overinvestment in production interventions that promotes this disproportion.
However, sustainable transitions necessitate more haergric approaches instead

of operational approaches that are dispropoately on rather environmental levels
(Ceschin & Gaziulusoy, 2016). This shift from productmrented to humaentric
approaches calls for design interventions that intrinsically put users at the center, and
that is the reason why this thesis investigg the influence of consumer practices in

these sustainable transitions.

Being one of the design approachBgsign for Sustainabilityasims at enabling

sustainable transitions in a multitude of design intervention aread)esign for



Sustainable Behawi makes a rather behavioral approach to pitemthese
transitions. Howevethe design strategies followed in the DfSB approach are rather
top-down since they even go as further as giving the power of decisading to
products rather than users by emtiad constraints into products that make users
reform their unsustainable habits, controlling user behavior with the assistance of
advanced technology, and designing products that act environmentally by
themselves without even attempting to change useavibmhor raise awareness
(Bhamra et al. 2011). Considering that, this thesis takes a pradegcged stance so

that the consumers themselves become the first source of information for providing
them with design solutions teduce or preveribod wasten their households. Some

of the emerging studies are, in fact, in favor RefacticeOriented Design for
Sustainability(PODS) since DfS offers an opportunity for designers to develop
necessary tools and approaches to study user practices and proposatiotesin

line with them (Pettersen, 2015). Considering that, this thesis also utilizes-a semi
structured interview and cultural probe, from which future studies may benefit, to
enable gathering data about consumer practices and motivations along with

identifying problem areas within these practices.

In light of this review, this thesis benefits from the literature esign for
SustainabilityandFood Loss and Wastehile being positioned at the intersection of
Design for Sustainable Behaviand Practice Oriented Design for Sustainability
(Table 1.1). This intersecting focus is based on the ability of each piece of literature
to fill the gaps of others. For example, the studies about Food Loss and Waste
predominantly focus on production as mengidrbefore, and this focus underrates

the implications of consumdevel food waste. However, the studies about DfSB
focus on consumer behaviors that result in food waste and make a ratheamiger
approach to rendering consumer behaviors, and thefefailesystems, sustainable.

On the other hand, studies about DfSB focus on user behaviors and offer products
designed to make users adopt or abandon certain behaviors. However, this is rather
a topdown approach to promote sustainable transitions at tieiower level, so the
studies about PODS propose exploring the influence of practices in food waste



generation from a rather bottenp perspective. Therefore, this research is conducted
to investigate pre@nvironmental consumer household food practices dwafohe
design solution areas that enable the learning and adoption of these practices by other

consumers.

Design for

Sustainable Behavior Food Loss and Waste

Practice-Oriented Design
for Sustainability

Design for Sustainability

Practice-Oriented Design for Sustainable
22 Behavior Focusing on Food Waste

Figurel.l. The research area of the thesis in the intersection of studies within the
literature



14 Structure of the Thesis

This thesis consists of five chapters that are:

Chapter 1|ntroduction presents the research background of the study along with its
aim and scope, introduces the research questions that will be answered throughout

the study, anéxplains its significance.

Chapter 2] iterature Reviewprovides an irdepth review of the literature that is in

line with the aim and scope of the study and allows readers to cultivate a better and
shared understanding of the topics related to thenasiderest. The chapter begins

by explaining the bidirectional relationship between food waste and climate change
and discusses the reciprocal impacts between them. Then, it continues by describing
food systems across theespetypumhofenttadi pi
out the activities involved and actors that take part in them along with the
components that ensure their sustainability. Later, the chapter briefly discusses
sustainable transitions in food systems and points out that foodridssaste are
inevitable consequences of a functioning food system while providing a better
understanding of the differences between the two terms. As the chapter starts
focusing on food loss and waste after that point, it explains the approaches made
toward understanding and defining these two terms, the metrics for their
measurement, and the causes that lead to them. Following these explanations, the
chapter particularly focuses on food waste and describes the factors that contribute
to its generation wite also addressing the problem of food waste in the context of
Turkey. Lastly, the chapter presents sustainable design interventions in line with
food waste and describes the different levels of design interventions. Focusing on
sustainable design intemions, the chapter explains design strategies for
sustainable behavior change by providing intervention examples from the literature
that are madeitherto reduce or preveribod waste. The chapter, then, closes with

an emphasis on everyday practiceskpglaining how practiceriented design may

be an alternative and potentially effective approach to sustainable behavior change.



Chapter 3Methodology explains the methodological approach adopted in this study
and further elaborates on qualitativesearch. The chapter, then, describes the
research stages and provides detailed information about the field research conducted
in the study by describing the sampling, recruitment, data collection, and data
analysis processes in the research. Lastlyuithies on the ethical considerations and

limitations of the study.

Chapter 4 Findings explains the outcomes of the field research by dividing the
findings and insights that emerged from its data analysigwd@ategories which

lay out thelearning and adoption processes of household food practibgs
consumers and the four main strategies that consumers wiénpironmental
attitudes follow toreduce or preventhousehold food waste which aptanning
groceries food quality assurance and trackinigod measurement and portioning
food rescue and repurposinghe chapter begins by describing the different sources
for learning new food practices and points out the tftiethat are being made by
consumers before adopting them along with the detertsirfan their adoption.
Later, the chapter provides an-dnept h i nvestigation of co
practices and points out problem areas that offer opportunities for design

intervention.

Chapter 5Conclusion presents an overview of the study aedsits the research
guestions by making inferences from the findings in line with the aim and scope of
the study. Lastly, the chapter touches on the limitations of the study and makes

recommendations for further research.
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CHAPTER 2

LITERATURE REVIEW

2.1 FoodSystems and Climate Change

There is no ultimate food system adopted around the globe, but as Vermeulen,
Campbell, and Ingram (2012) put it, there are multiple interconnécted Supply
Chains(FSC). These chains may sometimes reach a global extent, as in the supply
of soy protein, or may stay local, as in the supply of most staple food crops. No
matter how local or global these partially linked supply chains are, the current food
systems falkhort of providing adequate nutrition to people since over 800 million
people are still suffering from chronic hunger (UNEP, 2016), and distressingly, 178
million children are stunted mostly in Africa and South Asia due to malnutrition
(Vermeuleret al., 212). On top of this malnutritional shortcoming, the food systems
also fall short of mitigating the effects of climate change. Vermeulen et al. (2012)
assert that the food systems contribute22% of globalgreenhouse gaéGHG)
emissions, and Fanzo et §2020) estimate these emissions range fror24%,
depending on what sectors are counted in the calculationdgeeaygy, agriculture,

industrial processes, landse, waste, efc.

The global food supply intends to provisafe foodo as many regionas possible

by increasing affordability, reliability, and safety However, the increasing
population jeopardizes this security by demanding food and resources from the
environment above the limit it could suffice (Vermeulen et al., 2012). The increase
in population, however, is just one of the maeynaneside driversof food systems

that cause them to constgnthange along with other drivers liknsumption
patterns urbanization and income distribution.Other than these demasdle

drivers, there aralsotrends in the food suppthat cause the food systems to be in
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flux such ascompetition for water, land, and enerf@odfray et al., 2010, as cited

in Vermeulen et al., 2012).

2.1.1 Bidirectional Relationship between Food Systems and Climate

Change

2.1.1.1 Impact of Food Systems on Climate Change

The main impact that the food systems have on climate change is discussed in the
literature as the greenhouse gas emissions they make. GHG is being emitted
throughout the food supply chain from farm to fork and beyonitheatstages of
farming, manufacture, distribution, refrigeration, food preparation at hoamel

waste disposdlGarnett, 2011).

Vermeulen, Campbell, and Ingram (2012) combine these stages in the FSC into three
types of activities that ar@reproduction actiities, production activitiesand
postproduction activitiesand discuss their relative contributions to global gas
emissions. While the preproduction activities consist of mh@nufacture of
fertilizers, animal feedandpesticidesas the main contribute to the emissions, the
production activities are responsible for batinect and indirect emissionsand
postproduction activities for emissions made durfogd processing, storage,
packaging, transport, refrigeration, retail activities, cateringomesic food
managemengndwaste disposal

Even though Vermeulen et al. (2012) stress that agricultural production constitutes
the largest share of GHG emissions made along the food supply chain with an
emission rate of up to 86% when the indirect emissieratso included, the rest of
the stages in the supply chain are also worth attention. In that regard, Costello,
Birisci, and McGarvey (2015) make a postail inventory on a university campus
both at the preand posttonsumer stages to demonstrate tid@&died resources
that are wasted in food in terms of GHG emissions to draw attention to the fact that

wasted food means wasted resoureesl GHG emissions made in vain. Costello et
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al. (2015) report that 11.1 tonnes of CO2e (¥00vere embodied in tHHeod wasted
between the posetail and preconsumer stagesvhile the food was being prepared
and served in the university cafeteriand 56.1 tonnes were embodied in the food
wasted at the postonsumer stages. These numbers indicate that the GHG@maissi
embodied in food waste increase as we move onto more congelated stages in
the supply chain, and therefocensumption patternsay play a crucial role in

reducing them

Garnett (2011), making a similar approach to Vermeulen et al. (2012), but drawing
attention to consumeelated food waste like Costello et al. (2015), combines the
FSC stages into two groups while breaking down anel orfarm emissions made

in these stges in one of these groups, and gasin emissions in the other. During
this breakdown, Garnett (2011) holds pesgricultural stages responsible for more
than half of the total GHG emissions made along the food supply gh@ssibly
excluding indirectemissions made in the agricultural stagemd the stages of
catering for the 6% and domestic food management for the 9% of this sum while
mentioning that there is a fair distribution of emission rates between all of these post
agricultural stages. Aftehis breakdown of GHG emissions according to the stages
they were made, Garnett (2011) moves on to offer some optiorsidcethem
through bothtechnological advancemenasdbehavior changeThe author makes
technological and managerial approaches atatyicultural stage likenhancing
carbon removaldy soil carbon sequestration activitiegtimizing nutrient usef
fertilizers and legumesimproving productivityto increase the edible output;
benefiting from outputiske biomass and manure; aretucing the carbon intensity

of energy inputs. Moving on to the pesgricultural manufacturing and retailing
stages, she offers options lilenergy efficiencyin the use of equipment and
transportation; the use oleaner and renewable fudike biomass, dar, wind, etc.;

and increasingesource efficiencipy recycling and reusing products and equipment.
Garnett (2011) at the consumption stage, however, discusses how technology
sometimes may not be the toolreduceGHG emissiondy reducing food waste,

but rather the reason why consumers waste food in the first place. She mentions the
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fact that ever since refrigerators came into the lives of consumers, refrigeration
became an inevitable and rRmemovable part of the food systems, as their adoption
ledtoconsumer reliance on refrigeration
patterns from less colchain dependent food like root vegetables to more dependent
food like salads and berries that are perishable if not refrigerated. Also, this shift in
consumptio patterns paves the way for outsourcing food from all around the world
since refrigeration inevitably advanced the storage and transportation conditions of
food products, which in return increases GHG emissions. Even though the degree of
impact these comsnption patterns have on climate change depends on the income
level of the country they are adopted, dietary shifts toward less meat and processed
food consumption render agriculture systems sustainable and ensure the resilience
of the climate, restorationf natural resources, and reclamation of human health
(Niles et al., 201y

Garnett (201)1Lthen further discusses how our consumption patterns have a vital role
in reducingood-related GHG emissions by highlighting the fact that these emissions
are not only made during the production and distribution stages of the supply chain
but also at the consumptistage. Therefore, Garnett (20Q1duggests that more
sustainable consusn behaviors could be adopted to decrease the GHG emissions
made bothuntil and atthe consumption stage. These behaviors differ in their
contributions to decreasing GHG emissions and consequently, some of them have
higher priority over others. The utmgsiority is given to the behaviors that induce
less food production against behaviors that yield more GHG emissions by inducing
more production. These behaviors are listedashaving a diet mainly consisting

of meat and dairy producendnot eating moe than neededvoiding food waste

and managing unavoidable wastemes right after these two behaviors and have a
mediumhigh priority for its avoidance since the behavior also induces more food
production. The list continues with behaviors that encoutageonsumption of
more seasonal and robust fotml avoid the emissions otherwise made during the
cultivation, refrigeration, and transport of products prone to spoilageepting

different notions of qualitipy not disqualifying edible food based ondtsirability;
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preparing food for more people to be consumed for an extended amount tif time
increase energy efficiencgonserving energy during cooking and storing food
consuming lownutrition food lesgo avoid emissions made in their supply. Garnett
concludes the list by giving the lowest priorityaie-foot or internet shoppinghich

reduces energy usén the end, considering this list of foodlated consumer
behaviors that are prioritized according to the GHG emissions they lead to, avoiding
food waste and managing unavoidable waste are addressed as behaviors that have a
greater impact on reducing GHe&nissions than the food handling behaviors that
come later on the list. However, some of these later behaviors may at least be related
to the behavior ofavoiding food wasteif not to the behavior ofmanaging
unavoidable waste&Some of these behaviors mag/exemplified as theonsumption

of robust foodnstead of products prone to spoilage to reduce the risk of wasting
them andaccepting different notions of qualityt to disqualify, or in other words

waste, edible food.

2.1.1.2 Impact of Climate Change on FoodSystems

Food systems and climate are mutually influential on one another since climate and
weather are two of the major contributing factors to agriculture (Niles et al., 2017),
and agriculture sectors are one of the main contributors to GHG emissio@s (FA
2016). In fact, climate may influence food systems both directly and indirectly as the
changes in rainfall and temperature, for example, directly affect crop production and
indirectly affect supply chain infrastructure, markets, and food prices (Gregaly

2005). El Bilali et al. (2018), about this impact of climate on food systems, assert
that there is a decrease in food security in many regions such as western and
southeastern Asia, and sBlaharan Africa because of natural disasters such as flood
and drought. Based on this, agriculture sectors, in which climate adaptation actions
are prioritizedare mentionedy 98 percent of the countries in the United Nation's
Paris Agreement (FAO, 2016). This agreement stands as the first universal climate
change agreement that bounds both developing and developed countries to strive for

a resilient and lovwemissions future. To ensure this future, 69 percent of these
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countries then determined their intended national contributions to the agriculture
sectors higlighting climate change adaptation and implementation themes, actions,

and strategies.

Climate change is currently unfolding its shtatm consequences in terms of events
such asspatial temperature variabilityprecipitation, and winds and will unfold
long-term consequences in terms of extreme events sudieasaves, floods,
cyclones, storm surges, drougandfrosts(Solomon et al., 2007). These lotegm
consequences of climate change will not be putting food systems at envirdnmenta
risk aloneandthere will be other contributing factors suchbasdiversity loss, land
cover,freshwater useandbiochemical activationgRockstromet al.,2009). Even
though some regions méenefitfrom temperature and precipitation changes for a
short while since the impacts of climate change will be unevenly distributed across
different regions (Porter et al., 2014), these favorable changes will be temporary
(Niles et al., 2017). In other words, the importance given to climate change may
differ from region to region regarding the impacts it would make on regional food
security (Gregory et al.,, 2005) in near future; however, the chronic negative
outcomes of climate change in the long run on health, education, and economy
(Vermeulen et al., 2012), foexample, will outweigh these regional shiatm
advantages.

All these factors combined will have an impact on a vast number of issues regarding
both producers and consumers. From the producer's perspective, decreasing
agricultural earningsanddeliveryreliability are just some of the issues that will be

at stake on top of the issues like increasowyl pricesand decreasinfpod quality

and safetyfrom the consumer's perspective (Vermeulen et al., 2012). Since low
income countries will be more vulnetabto these changes as they have
comparatively limited access to technological and institutional opportunities to
adapt, studying the impacts of climate change in these countries is vital (Vermeulen
et al., 2012).
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2.1.2 Food Systems

Food systems are compléxeterogeneous, and dynamic (Niles et. al, 2017). They
may be either longhain or shorthain, highvalue or lowvalue, industrial or rural.
These systems, nevertheless;egest and operate simultaneously on regional,
national, and global levels. Howevehe chain length, produced values, and
characteristics are not the only factors that contribute to the variation of these food
systems. There are also differences in the nutrition, health, and sustainability
outcomes they produce (IFPRI, 2015). Speakinf® outcomes of food systems, it

is essential to acknowledge that these food systems do not operate in isolation,
meaning that it is impossible to detach food systems from energy, water, and health
systems as well as their social aspects such as urbanizend politics (UNEP,
2016). This characteristic of food systems connects all activities within the food
chain, from production to consumption of food products, to the outcomes of these
activities that are not only soegconomic but also environmen@NEP, 2016).

Some of these outcomes are therefore influential in the discussions made on climate
change since it is possible to think about climate change on a food systems level to

explore the strategies for mitigation and adaptation (Niles et. al, .2017)

Encompassing diverse activities and actors along the various food chains of different
lengths and extents, yielding outcomes predominantly and interrelatedly on
economic, social, and environmental levels, food systems need to be sustainable in
all casesA sustainable food systef8FS), by its definition made by HLPE (2014),
delivers food security and nutrition for everyone while not compromising the
economic, social, and environmental bases of future generations for generating food
security and nutritio for themselves. These three bases necessitate the food systems
to be profitable along the supply chain for economic sustainability, have benefits for
the society for social sustainability, and do not permanently deplete natural resources
for environmenthsustainability (FAO, 2014). El Bilali et al. (2018) stress that if a
food system fails to meet these concerns, it would yield food insecurity and

malnutrition, issues that will be later discussed in the following chapters.
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2.1.2.1 Types of Food Systems

There aretwo major types of food systems: thaditional food systenand the
modern food systerkowever, in most regions, food systems are not anywhere close
to these two extremes (UNEP, 2016), they are rather in between a traditional and
modern food system. Thefore, there exists a spectrum on which a food system may
incline toward the more traditional or more modern side of it. These inclinations,
interestingly, are not determined by the proximity of towns, countries, and regions
to other towns, countries, amelgions nearby (UNEP, 2016). These inclinations in
how food systems operate in between the two extremes of being either traditional or
modern therefore necessitate the third type of food systems whichrigetimeediate

food system(UNEP, 2016). These termediate food systems indicate that food
systems of today are moving away from being labtensive to being capital
intensive, from consisting of short and local chains to consisting of long chains, and
from being influential on a local to a nationahke to being influential on a national

to a global scale as a result of modernization (UNEP, 2016).

As addressed before, there is no ultimate food system, but rather there are multiple
interconnected food supply chains (Vermeulen et al., 2012). Howeigendt only

these chains that are interconnected, the different types of food systems are also
intertwined with one another in some of the elements they share in common. For
example, some traditional food systems may have elements from the modern ones in
their use of processed foods, and modern food systems may have elements from the
traditional ones in the form of home gardens, regional product chains, or organic
agriculture (UNEP, 2016). Apart from these commonalities that intertwine the two
types of fmd systems, traditional and modern food systems are also linked to one
another to an extent since there happen to be transfers of food commodities, genetic

materials, technology, and processed food products (UNEP, 2016).

The two types of food systems differ not only in the activities throughout their food
supply but also in how these activities are done and carried out by which actors and

to what extent. These differences between food systems could be expanded to
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whether hey are lowor high-external input systems, whether they are small or large
scale in their production, trading, and processing of food products, and whether their
market relations are based on spot exchange that requires food processing by local
processa and consumers or formed out of interlinked traders that orateery

large scale, whethdéhe consumption patterns of consumers are seasonally dictated
and plantbased or dominated by processed and packaged food that travels around
the world while ontributing to GHG emissions, whether the food shortages are
caused by localood production shocks or international price and trade problems,
and whether their influence is on a local to national scale or on a national to global
scale (UNEP, 2016). So,dhraditional and modern food systems differ on so many
levels from the level and types of inputs, scales of operation and influence, market
relations, consumption patterns and diets of consumers, types of stresses that cause
food shocks, etc., and perhaptermediate food systems differ in their closeness to

one system or the other in each one of these aspects.

2.1.2.2 Activities in Food Systems

The activities in food systems may be categorized undeprpiction activities

that develop and delivers inputs re@gd for production activities; production
activities that produce crops; fish, and livestock; fpreduction activities that
include storage, packaging, transportation, manufacturing, and retail; consumption
activities that are being carried out in suparkets, homes, and restaurants; and
postconsumption activities that mainly include pashsumer disposal (Niles et al.,
2017). While the production and pgsiduction activities constitute the food supply
chain (Ericksen, 2008), consumption is morateH to the household and individual
rather than the supply chain itself.

Food productionis highly dependent on natural resources varying from the land
itself to fresh water, genetic resources, and minerals (UNEP, 2016). These resources
are not only needed in the stage of food material growth, but there are also a vast

amount of resources reiged while obtaining land and labor, breeding animals,
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planting crops or obtaining animal stock, taking care of food material, and harvesting
or slaughtering it since all these activities are related to food production (Ericksen,
2008). As a result of thidependency on natural resources, if they are not to be
replenished and regenerated over the upcoming years, food production including
crop yield, fish catches, and livestock production will reduce (UNEP, 2016), and this
reduction, hence, will jeopardiZeod security for all. Such a relationship between
natural resources and food production, therefore, makes natural resource use an issue
of food security (UNEP, 2016Rrocessing and packaging food then transform

the vegetable, fruit, animal, and anyhet raw food materials by altering their
contents, appearances, storage lives, nutritional values, and so forth before retailing
and marketing them (Ericksen, 2008). All these transformations require different
types of material inputs, labor, and energynimve food from its production point to

its consumption point without compromising the acceptable level of safety, quality,
and appearance (Niles et al., 2017). Following the processing and packaging of food
productsdistributing and retailingfood meangransporting the food products from

one place to the other and marketing them to the consumers, and the transportation
infrastructure, storage conditions, trade regulations, and governments are highly
influential in this stage (Ericksen, 2008). Lasttpnsumptionof food is a whole
different journey for the food products, which includes the decisiaking
processes of consumers in selecting what to prepare, and how they eat and digest
food (Ericksen, 2008).

2.1.2.3 Actors of Food Systems

Food systems show regidneariations in terms of the actors involved in these
systems and in the characteristics of the relationships between these actors and the
activities they take part in (UNEP, 2016). These actors vary from producers in farms
and fisheries to information prwlers, policymakers, regulators, and workers in the
fields of health, forestry, trade, retail, and finance to consumers at their homes (Niles
et al., 2017). It is essential to note that all of these actors have their own interests in
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the supply chamandach of these actorsd behaviors

2016).

Food system actors who are responsible foircpresumption activities develop and
deliver material inputs to the production sectors and produce primary commodities,
while also handling, pr@ssing, transporting, marketing, and distributing food
products for the consumers (UNEP, 2016), another set of food system actors. The
primary food producers (farmers, fishers, etc.), on the other hand, are heavily
influenced by manufacturers and retailewssell their food products (Patel et al.,
2021). The retailers, however, likewise, are heavily influenced by consumers to meet
their cosmetic standards and unique preferences. So, consumption stage actors,
consumers themselves, specify a crucial noddl itypes of food systems with their
power to determine food production even though production itself is determined by
other influences such as food availability (UNEP, 2016). In addition to these actors,
policymakers may play different roles varying fromerely regulating and
facilitating food production, sale, and disposal to actively producing, processing,
trading, and retailing food depending on the economic structure in a national context
(UNEP, 2016).

2.1.2.4 Components ofFood Systems

Food security is the prcipal outcome of any type of food system (Ericksen, 2008),
and based on the definition of the Food and Agriculture Organization of the United
Nations (FAO) made in the firgtver World Food Summit in 1996, food security is
only establ i s Heea allitiwds,chave thd pghysigaleandyecolmom
access to sufficient, safand nutritious food to meet their dietary needs and food
preferences for an active and healthy
(CFS), later added the notionsufcialaccesdo this definition in 2009, going beyond

the productioffocused perspective (UNEP, 2016), and integrating more social

components into food security to consider.
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While the food systems approach, therefore, allows food system activities to be
explain@l and made sense of in their social and environmental context (UNEP,
2016), there are still different dimensions of food security to discover from an
individual to a global level because of the multidimensional and multifaceted nature
of the term (Berry eal., 2015). Regarding that, food security is, in fact, a complex
issue since there is still room for deciphering the multiple environmental, social,
political, and economic determinants of the concept. In addition to these
determinants to explore, the ¢ler major components of food security that are also
worth attention aravailability, accessibility andutilization (Ericksen, 2008). These
components are essential for ensuring the sustainability of a food system since
systemdevel sustainability is onlpossible when all the components that make up
the system are sustainable, resilient, and efficient (El Bilali et al., 2018) since food
security intrinsically necessitates all three interrelated and interdependent
components to be present at the same (Beery et al., 2015). If any one or more of
these components are absent in a food sydtersystem is either facirsgportterm

and transitionary food insecurity or going through a teergn and chronic one (El
Bilali et al., 2018).

When it comes to food availability, the term is determined by the amount, type, and
quality of food that consumers have (Ericksen, 2008) on a consistent basis (El Bilali
et al., 2018). Hence, it refers to the supply side of food security so that the main
elements that determine food availability @reduction distribution andexchange
(GECAFS, 2005). Food accessibility, on the other hand, is determined by the
consumer's ability to have access to the type, quality, and quantity of food products
that theyneed (Ericksen, 2008). So, the main elements that determine food
accessibility araffordability, allocation, andpreferenc GECAFS, 2005), and the
inequity n food accessibility is basexh economic, political, and social power. In
addition to these twoomponents of food security, food utilization is determined by
the capacity of an individual consumer or a household to not only consume but also
benefit from food products (Ericksen, 2008). So, the main elements that determine

food utilization arenutritional value social valug andfood safetfGECAFS, 2005),

22



and they are influenced by the physical and psychological conditions of the human
body, hygiene of the environment, food preferences of consumers, and so on. In
addition to all three components, ithetability indicates how successful a food
system is in coping with political, environmental, and economic crises and shocks in
the long run (El Bilali et al., 2018).

Food security is a problem at different leydiem individual to household, local,
national, and global (El Bilali et al., 2018). Regarding that, food security is discussed
more as an individual problem by Berry et al. (2015), whereas food sustainability is
discussed more as a global one. They associate food security with availability,
acessibility, and utilizatiorwhile also putting an emphasis on ttability of all
components, and associate food sustainability with the environmental, economic,
and social determinants of the concept. They also relate food security and food
sustainabiliy with one another by highlighting the interrelationships between the
two concepts. According to these interrelationships, food availability, as a
component of food security, is determined by environmental sustainability, food
accessibility by economic stagnability, and finally,food utilization is determined

by social sustainabilityOther than highlighting this interrelationship between food
security and food sustainability, Berry et al. (2015) also evaluate food sustainability
at the regional, nationghousehold, and individual levels respectively while moving
from production to consumption stages on the food chain. They indicate that food
availability is a nationalevel component while being determined by agro
biodiversity which is environmentallyiked to food sustainability. As they move on

to the household level, food accessibility is determined by economic accessibility,
and at the individual level, food utilization is determined by scaitural
acceptability. While making this evaluation, Begt al. (2015) indicate that food

loss happens while moving from national to household levels, so the causes of food
loss lie in between food availability and accessibility, and that food waste happens
while moving from household to individual levels,tee causes of food waste lie in
between food accessibility and utilizatidrhis interpretation of food loss and waste

in relation to different levels of consumers and food security opens up opportunities
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for food loss and wastaeducinginterventions aimed specifically at, for example,
food utilization to prevent food waste at an individual level. It is, in fact, possible to
make these interventions in food availability, accessibility, and utilization on varying
scales and against difart types of problems, for example, climate change (Gregory
et al.,, 2005), malnutrition (El Bilali et al., 2018), and natural resource use and
increased food demand (UNEP, 2016). The malnutrition problem, for example, is
related to nutrition security andas its roots in individual and household food
consumption and utilization (El Bilali et al., 2018). The solution to this problem may
be found throughout the supply chain at different points in the food system; however,
interventions in food utilization, foexample, may be useful in this case since food

utilization is the most individuand householdelated component of a food system.

In brief, sustainability is considered to be the precondition for ensuring food security

in all types of food systems the long run (Berry et al., 2015). The environmental,
social, and economic aspects of a food system determine how sustainable that system
is, and without providing sustainability in all these aspects, while also interrelatedly
ensuring food availability, aessibility, utilization, and the stability of all three of
these components, a food system becomes vulnerable to a vast number of shocks and
crises. Against these shocks and crises, there are opportunities for different types of
interventions. However, e mentioning these interventions, perhaps how food
security thinking shifts through time should be considered. According to Maxwell
(2001), the three shifts are from the global and national levels to the household and
individual levels, from the foofbcused perspective to the livelihood perspective,

and from objective indicators to subjective perception, all of which shifts indicate
how the notion of food sustainability and security is becoming more and more

consumerrelated rather than productiamierted.
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2.2 SustainableTransitions and Food Waste

221 SustainableTransitions

Rendering an entire food system sustainable is a difficult task when it comes to
providing food security and nutrition for everyone without compromising the
economic, social, and environntal bases of future generations to do the same for
themselves. Many approaches to making food systems sustainable are excessively
focused on boosting production (El Bilali et al., 2018), and in fact, Wood et al. (2010)
are concerned about the oaevestnent made in production interventions for that
matter. This disproportionate focus may be explainesligtainable intensification,

the goal of which notion is to grow more food for the increasing population, or
agricultural intensification the goal of whgh notion is to produce more food on the
same land. However, by limiting the sustainability of food systems to productivity
issues, these intensifications prioritize technological interventions over social ones
(El Bilali et al., 2018), and actually riskeir sustainability. Nevertheless, it is
essential to underline the fact that this limitation is not due to the prioritization of
technological interventions over social ones, but rather due to a prodfatised
perspective. Garnett (2014) explains téedency toward this dominant approach

the poor definition of food security as a suppigte challenge; however, El Bilali et

al. (2018) assert that there are more ways to sustainable transitions other than
efficiency increaséhat aredemand restraindandfood system transformations

Dietary level transitions are thought to be essential for rendering food systems
sustainable (IPE&ood, 2015) from the demand resttgierspectiveBerry et al.

(2015) consider sustainable diets as key to ensuring the sustainability of food systems
by providing nutritional welbeing and health. From this perspective, consumers and
companies are the main probleimscauseconsumers' consumption patisrand
habitsdrive production, and most companies promote these patterns (Garnett, 2014).
So, whereas theefficiency increaseapproach strives to improve production

efficiency through technological and managerial interventions so that the relative
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footprint of consumersdé existing consumpti on
demand restrainapproachstrives to change these patterns and eliminate factors that
contribute to them altogether. The food system transformation appoveitie other

hand, systmically deals with the dynamic relationships between social, economic,
and environmental components of food systems (El Bilali et al., 2018). It could be
concluded that while the efficiency increase approach looks for changes in
production and deals witproducers, the demand restraint approach looks for
changes in consumption and deals with consumers, andfotbe@ sSystem
transformation approacHooks for changes in the functioning and governance
throughout the whole food system and deals with all of thers involved in it.

Looking at all three perspectives, Garnett (2014) states that perhaps a more holistic
approach is predictably required to deal with the sustainability problem of the food
systems; however, she also indicates that it is only possilole that if we were to
understand what are the values that lie under these perspectives and how these values

manifest among all of the actors involved and yield differences between them.

2.2.2 Food Loss andWaste

Food loss and wast@LW) are the indispensabt®nsequences of all food systems
(HLPE, 2014), and their reduction is vital to ensure food security and reduce the
environmental impact of food systems. Food loss and waste have negative outcomes
on different components of what makes a food system suskaiaarying from a
reduced global anidcal availability of food tofood accessibilityor both producers

and consumers, ardod securityn the long run (HLPE, 2014). The negative impact

of food loss and waste is not only limited to be on these food system components but
it is also being made on all three dimensions of a food system that are economic,
social, and environmental. So, it cdule said thaibod loss and wastare systemic
problems that could be found in each and every component and dimension of food

systems.
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Before moving on any further, some definitions related to food loss and waste are
required, and these definitions wik Iprovided by HLPE (2014). First, food loss and
waste is a decrease in food mass intended for human consumption throughout the
food chain from the production to consumption stages, and the cause of this reduction
has no influence on its consideration eitas food loss or waste. Secofmhd loss

refers to that decrease in mass if it only happens atgrsumer levels, anidod
wasterefers to it if it only happens at the consumer level. Some also refer to food
waste as a form of food loss that happertseatonsumer level while using food loss

as an umbrella term for all kinds of food mass reduction in the food chain, yet the
opposite, calling the food mass reduction inpuasumer stages food waste, is not
possible. Third, the decrease in the qualitpducts throughout the food supply
chain is addressed &0d quality loss and was{EQLW), and this loss could be in

the form of nutritional or other quality attributes. Even though not addressed in the
HLPE report in 2014, these other quality atttdsimay vary from appearance,
safety, efficiency, usability, and so forth. However, the problem in assessing FQLW
by measuring either the decreased nutritional or quality attributes is that these

attributes may not correlate with one another.

2.2.2.1 Approaches toFood Loss andWaste

Approaches to food loss and waste may be eitlastefocusedr food-focusedand

while the prior mostly deals with environmental concerns, the latter deals with food
security concerns (HLPE, 2014). Regardless of the approach to be taken, a link has
to be established between food loss and waste and the food chain in which they
hapen to explain them. This requirement brings back the definitions of food loss
and waste to the discussion. Consequently, it is both possible to make a link between
food loss and waste and the food chain stages in which they happen, and a link
between foodioss and waste and the origin of the causes that lead to them. While the
prior is the common approach that explains how food losses happen earlier in the
food chain and food waste happens later, the latter explains food waste as behavioral,

voluntary, andhe result of an explicit choice, and food loss as the opposite (HLPE,
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2014). However, addressing a reduction in food mass as food waste by explaining
whether the cause of the reduction is behavioral or not, voluntary or not, or a result
of a choice or np makes the definition of food waste highly subjective and easily
deceivable. So, both the wadbeused and foodfbcused approaches will be
evaluated based on the prior explanation of food loss and waste while not
disregarding the behavioral causes thatl to them, but not addressing food loss as

food waste in terms of these behavioral causes only.

When it comes to these wadteused and foofocused approaches, there is an
edibility difference between the two notions while the prior considers theatmbs
waste of even the needible parts of food as food loss and waste, the latter considers
loss and waste of only the edible parts of food as food loss and waste. In addition to
this edibility discussion, the prior approach strives to eliminate all kifidgaste

that may also not be food and deals with what happens to waste once its produced as
it questions if the waste is being used as animal feed, recycled, composted, or put
into use in any other way. The latter approach, however, strives to impmve th
functioning of the food system by considering how different causes of food loss and
waste manifest at different stages in the food chain. For example, from the food
focused perspective, there may be a duality in the discussion on edibility, since some
food or a part of food may be culturally considered-adible, and hence, considered

not wasted once lost, or some food or a part of food may becorreditda in time

because of foodafety reasons, and hence, considered wasted (HLPE, 2014).

2.2.2.2 Metrics for Measuring FoodLoss andWaste

Just like there are different definitions of food loss and waste and different
approaches to them, there are also different metrics and measurement protocols that
make the comparison of different studies, systems, and couwttaksnging (HLPE,

2014). This lack of standardization is considered to be a huge barrier in front of
defining food loss and waste, identifying the underlying causes, interpreting results,

and prioritizing some actions over others.
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Even though there afeur different metrics for measuririgod lossandwastethat
arefood masscaloric units nutritional valug andmonetary valuedepending on the
context, actors involved, and scale of the study, some of them are more useful than
others (HLPE, 2014). Ragding that, studies measure FLW predominantljoloyl
masssince it produces the most accessible and comparable data for its analysis.
However, there are few studies in which FLW is measured by using other metrics.
For example, Kummu et al. (2012) caldel&LW incaloric unitsand conclude that
almost a quarter of the food supply is lost in all forfnem agricultural loss to
consumption waste in the supply chain, and Smil (2004) uses the same metric to
improve the efficiency of food systems. Making o$ealoric units while measuring

food loss and waste allows enerdgnse food to have more weight in the end result
(HLPE, 2014), and measuring FLW by considering differantitional valuesof

food has a similar goal since preserving food quantity, @msrdaes not necessarily
mean preserving food quality. For example, fresh foods like fruits and vegetables
have their highest nutritional values after their harvest, but these values decrease
nonstop until they reach the consumers while being handledd sthis&ibuted, and
retailed in addition to the nutritional loss that happens during their industrial
processing and refining (HLPE, 2014). This industrial loss of nutritional value may
be a call for more local food systems in which food is not followitang chain of
supply, but is rather sold to consumers almost exactly where it is harvested. In
addition to these three types of metrics,nfanetary valuef food is mostly used in

the calculation of the economic value accumulated throughout the food chain from
production to retail but lost at some point until the food reaches the consumers
(HLPE, 2014). Hence, the loss and waste in the quantity or qodélitod, if the
guality loss is reflected in the price of the product, are directkell to the loss of

added valuand therefore could be calculated in monetary units.
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2.2.2.3 Causes of Food.oss andWaste

Identifying the causes of food loss and waste is mtmmg for identifying the
solutions toreduce and even prevenhem, and they vary from physical,
physiological, technological, logistical, and organizational to behavioral and
psychological causes. Some of these causes are more influential than others
depending on the type of food, food chain stage, actors involved, and context (HLPE,
2014). For exampldyehavioralcauses of food waste in the consumption stage of the
food chain are more influential than the other causesabat resultin waste
production. Another indication of theontextdependencyf the FLW causes is
related to how systemic causes differ in {meome and mediuato highincome
countries. Since food loss and waste mostly rise from financial, managerial, and
technical limitations in tb food chain activities in the prior, they rise from the
coordination problems between actors and consumer behaviors in the latter (HLPE,
2014). These causes, however, are as interrelated to one another as they are context
dependent. It is not often theseathat food is lost or wasted at one stage in the food
chain for one specific cause, and what is more interesting is that these multiple causes
of that food loss or waste at that one particular stage mayreseitfrom the other

stages in the food chain. In other words, it is essential to know where food loss or
waste happen has little to do with where the cause of that loss or waste rises from,
since food loss or waste may be produced at one stage of the fooductidiave its
causes at another (HLPE, 2014).

This interrelation of food loss and waste causes within and between different stages
of the food chain may also be explained by the three levels of these causes that are
micro-level meselevel andmacrolevel causesThese levels are set according to

the number of actors involved and whether the causes are primary, secondary, or
systemic. HLPE (2014) explains causes at the merel first as thammediate
causef food loss or waste that are found at epatticular stage of the food chain

and result from the individually taken or not taken actions by stpgeific actors.

Second, causes at the méseel are explained as tiecondary or structural causes
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of food loss or waste that may be produced as#me stage to which these causes
are linked, or be a result of the organization of the actors involved and the
relationship between them. These secondary or structural causes at tHewekeso
also, may or may not contribute to the rise of mieneel caises at specific stages of

the food chain. Third, causes at the mderel render the explanation s§stemic
causesf food loss and waste possible by taking issues such as the malfunctioning
of the food system, lack of institutional or political actidnsensure and secure
relationships between actors, lack of food @l wasteeducingnvestments, and
many other policies and regulations into account. These R@aeb causes are
mostly responsible for the emergence of mesa micrelevel causesust like the

mesaelevel causes that take part in the emergence of Aeurl causes.

HLPE (2014) identifies solutions for the problems that arise from the three levels of
food loss and waste causes in a similar manner regarding the scope of thesessolution
According to this identificatiormicro-level solutionsire addressed as solutions that,

for example, lead to behavioral change in businesses and consumseievel
solutions as solutions that, for example, allocate social responsibility to copperati

and enable community and local engagementnaactolevelsolutions as solutions

that, for example, raise awareness and promote multistakeholder initiatives. These
examples clarify for which set of actors these solutions are intended and at what
levels these solutions may be useful in tackling the causes that produce food loss or

waste.

2.2.2.4 Food Waste

It is previously discussed how productioriented the definition, assessment, and
handling of food loss and waste could be. AschenrWitrel et al. (2015)tsess that

the main issue with the current food systems results from how the characterization
of these food systems is based on an approach that is disproportionately focused on
growth and resource extraction rather than considering reuse, materialtmmesnta

and consumerism which, in turn, disconnected the consumers from production
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altogether and caused a lack of appreciation of food. Even though corelaben

food waste is a complex issue that begs the collaboration of multiple actors in the
food chain, consumers are, still, one of the main producers of food waste, perhaps
because of the fact that Visschers et al. (2016) recognize: that consumers are the
biggest group of actors in size. This fact necessitates-depith understanding of
consumer peeptions and behaviors that are causing food waste and the factors

shaping them at the consumer level (Aschematfizel et al., 2015).

Niles et al. (2017) highlight thatimate change and food systems should be thought
of on a systemtevel to discovethe strategies for mitigation and adaptation, but also
emphasize the importance of discovering the systewed impact that would be
made by narrowly targeted interventions. If food loss is the consequence of how food
systems function technically, cultlisp and economically (HLPE, 2014), then
narrowly targeted interventions against food loss could be made in the same problem
areas. Bsed on that, linking food wasteducinginterventions with the systems

level sustainability of the food system is possiiol two different scopes as there are
shortterm and longterm linkages While the former explains how these
interventions are aimed atability, diversity, redundancyflexibility, adaptability,

and connectivity of the food systenwschange the livelibods, storage capacities,
supply and demand variability, and so forth, the latter influenceseikence of

food systemsn the longrun by reducing GHG emissions, and supporting and
regulating the ecosystem services that consequently reduce the effetiteate

change (Bajzelj et al., 2020).

2.2.2.4.1 Factors Contributing to Food Waste

Food waste is being produced at all stages of domestic food handling and is
determined by numerous factors that also include characteristic traits of consumers
(Rejman et al.2016). When asked about these factors and the impact they make on

consumer behaviors, experts indicated three types of issues influential in censumer
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related food waste that amacrcenvironmental retailer-level and consumer
relatedissues (AschemarWitzel et al, 2015).

First, macreenvironmental issues are mostly related to regulations on date labeling,
standardizations for food safety, technological innovations in food packaging, and
infrastructures of households addition to the economic situati and cultural
context that are influential on consumers (Aschematfitzel et al, 2015). These
factors, however, especially through economic incentives, may cause an oversupply

of food, inefficiencies in the food chain, and ultimately food waste.

Secondgonsumer perceptions and behaviors are not only observable at the consumer
level but also at the retailer level. Retailers influence consumer perceptions and
behaviors by following pricing strategies and, together with producers, having
control over the aecessary information provided to consumers, for example, about
storage and freezing in terms of date labeling (Ascherwditzel et al., 2015). In

fact, food packaging is influential to such a degree that according to Williams et al.
(2012), food packagingnd its functions are linked to Z25% of food waste. This

may be due to the fact that consumers confuse information on food quality provided
by date labeling with food security (HLPE, 2014), and this confusion necessitates a
clearer communication of thedate labels as they may lead to a better understanding
of food quality and subsequently to a reduced amount of food waste (Van Boxstael
et al., 2014). However, it is not only the date labels on packages that impact food
waste but there are also other pgikg factors such as the size of the packages, ease
of emptying them, and so forth. In addition to all that, even though the impact these
packages make on food waste depends on the food category, food packaging must
provide the right amount of food to cgumers and information about the packaged
food along with the functions that are in line with consumer practices (Williams et
al., 2020). Moreover, some purchasing behaviors and habits of consumers are as
influential as the retail strategies practiced agathem in generating food waste.

For example, while making a shopping plan poorly or not making a plan at all leads
consumers to buy more food than they need, impulsive food purchases lead them to

buy unnecessary food (HLPE, 2014). Likewise, simplerthathich as buying less
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often but in a greater amount may lead to an increase in produced waste since there
happens to be a longer amount of time for a greater amount of food products to lose
their quality (HLPE, 2014). Also, it is essential to mensabgtimal foodsvhen it

comes to the purchasing behaviors of consumers since they are the types of food that
consumers perceive as undesirable because they are either close to thefobest

dates or deviate from what is considered optimal according &etise perceptions

of consumers (AschemaiWitzel et al., 2015).

Third, there are also, predictably, conswradated factors that contribute to
consumerrelated food waste. Fusions, a European Union project, concludes that
consumerrelated factors coulde categorized into three major groups of factors that
arehousehold type, family stage, and lifestyladividual behaviors, perceptions,

and expectations related to fqoandlack of awareness, knowledge, and skills of
consumerg$Canali et al., 2014). However, Aschemahiitzel et al. (2015) make this
categorization of consumeelated food waste factors insmciodemographiand
psychographic factorsvhile Roodhuyzen et al. (2017) make it irtehavioral
persona] product and social factors and extensively subategorize the
ramifications of these factors. So, even though there are many approaches to
categorizing consumeelated factors that contribute to food waste generation,
Roodhuyzends (2017) s ytable bodollow s1s aggeidelimes t o be
on these factors as while other categorizations are more specifically focused on
certain factors than others and strive to provide detailed information about them,
Roodhuyzenos categorization magkaach. a mu c h
According to this categorization, firstpnsumer practices planning shopping
storing preparation andconsumptiorunderlie the behavioral factors. In addition to
behavioral factors, secondlemographic factorssuch as household size and
conmposition (Visschers et al., 2016; Evans, 2011), age (Quested et al., 2013), and
gender;socioeconomic factorsuch as income (Parizeau et al., 2015) and education
level, and occupation;knowledge and awarenesabout subjects such as
consequences, utilityGrahamRowe et al., 2014), amount, and cost of food waste;

attitudes and preferenceabout subjects such as taste, freshness, leftovers, and
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freezer useskills and competencig&rahamRowe et al., 2014) such as cooking,
storing (FarfWharton et al., 2004 and reusing skilldjfe experiencesf postwar
upbringing (Aschemanitzel et al., 2015), scarcity, growing food, previously
caused food waste, etc.; ahfitstyle and time availabilityhat influences food
management, priorities, diets, and so foitthird, product factoramostly deal with

food propertiesuch as their perishability, quality, taste, freshness, etcpaukage
propertiessuch as their size, usability, materials, labeling, and other related factors.
Fourth,social factorsare mostlyoriented around economic factors such as national
income, low food prices, length of supply chains; sociocultural factors such as being
a good provider and housekeeper (Aschemaiitzel et al., 2015), meeting cultural
expectations (Grahafowe et al., 2014and social norms around food waste,
urbanization, and mass medratail factorsthat are mostly linked to marketing
strategies such as promotions, discounts, offers, and attractive presentation of food;
regulatory factorsinfluenced by politics;technobgical factorsrelated to the
emergence of convenience products that erode -rfiemthgement skills; and
climatological factorgegarding the influence of seasons in food waste generation.

2.2.2.4.2 Food Waste in Turkey

Population growth is one of the main factorst timerease food demand, and this
demand i s expected to put increasing pres:s
which may lead to intensive natural resource exploitation and environmental
degradation (Yél déréem et atem,thea®dlabity . Re g e
of food is not one of the main problems since agricultural production and food
industries play a vital role in the econc
has always been a leading sector in Turkey, because of it fienids, rich
biodiversity, and geographical and cl i ma
which factors make Turkey one of the top 20 countries in the crop, wheat, milk, and
aquaculture production (FAO, 2015). Howevirpd availability influences food

prices and affects consumption behaviors toward food and waste generation
(Salihojlu et al., 2018).
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Food losses mostly occur in the agricultural production stage due to structural
problems such as the lack of cooperation between sepanaig find due to the lack

of advancements in transportation, processing, and storage infrastructures in other
pre-consumption stages; however, even in the agricultural stage, traditional methods,

habits, and practices of farmers influence food lossteaagr ext ent ( Tatl édi |
2013). Food waste in Turkey, on the other hand, is between 8.6 and 16.5 million tons

per year, and these numbers constitute 8% of the total food loss and waste in Turkey
according to a calculation based on the FAO model (&3lih u et al ., 2018).
et al. (2016), concerned with the amount of food waste in Turkey, underline retailer

level problems such as marketing strategies that attract consumers and increase their

food purchases and datbeling that leads to confusi@bout food quality due to
consumersod6 | ack of knowledge, and suggest,
against these sorts of marketing strategies, some traditional Turkish food habits may
naturally have potential in reducing food waste such asvief handling and

consumption.

Despite Turkeybs agricultural capabilities,
Food and Biotechnology in 2013 (Gustavson et al.), Turkey is addressed as a low

income country, and according to HLPE (2014), food lossveaste mostly occur

in production and posdtarvest stages in leyimcome countries, whereas it is more

concentrated in the consumption stage in middée highincome countries.

However, while this fact makes it suitable to study food waste behavior in the
consumption stages of highcome countries due to profligate consumer behaviors

exhibited because the luxury of wasting food and having aesthetic standards toward

food is affordable for the consumers (HLPE, 2014), it may be suitable to study food
wastereducing behaviors and practices in lemwcome countries, such as Turkey,

since the consumers cannot afford the same luxury.
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2.3  Sustainable Design Interventions against Food Waste

2.3.1 Sustainable Design Intervention Levels

Sustainable systems striving for food sgguand nutrition without violating future
generations' economic, social, and environmental rights (HLPE, 2014) prove that
sustainability transitions necessitate ensuring social justice and meeting human
needs. However, these sustainability transitionsehbeen disproportionately
operational on environmental levels despite these hweattic necessities
(Ceschin & Gaziulusoy, 2016), and such disproportion strives for an approach that
is more social and humanitarian. Spangenberg et al. (2010), whitézardi how
Amass productiono turned into Amess pr ool
institutionally, call for a redesign of products, services, infrastructures, and industrial
practices for this sustainable transition. The making of such a transiteever, is

not possible only through technological interventions but there is also a need for
social, cultural, behavioral, institutional, and organizational interventions (Ceschin
& Gaziulusoy, 2016). In response to this need, the practice, eduaatmnesearch

of Design for SustainabilitgDfS) contribute to these sustainable transitions (Vezzoli

et al., 2018). While making this contribution, DfS generates solutions that are not
only in favor of the natural environment and economic systems buinalaeor of

the society and communities (Tischner, 2010), therefore responding to the social and
humanitarian call for action. In the generation of these solutions in the form of
products and services, DfS aimslasigning for resource efficienby creaing more

with fewer resourcegjesigning for circularityby encouraging multipkeise, and
designing forsocial change and equityy encouraging ecmtelligent, fair, and
moderate consumption (Liedtke, 2018). Even though the focus of DfS in generating
thes solutionshasexpanded over time from leenvironmental impact products to
productservice systems, and to design for social equity and cohesion (Vezzoli et al.,
2018), these solutions can still be categorized into four sustainable design

intervention levels that areproduct interventions productservice system
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interventions spatiosocial interventions and sociotechnical interventions
(Ceschin & Gaziulusoy, 2016).

2.3.1.1 Product Interventions

Product interventions focus on improving existing products and developing new
ones (Ceschin & Gaziulusoy, 2016), aBdeen DesignEco-Design Emotionally
Durable Design Design for Sustainable BehavjoNaturelnspired Design and
Design for the Bottom dfie Pyramidare some of the strategies by following which

these interventions are made.

First, Green Design focuses on redesigning individual qualities of individual
products (Vezzoli et al., 2018) to reduce their environmental impact. This goal is
usualy achieved by either reducing the amounts of materials used in products,
reusing parts of products if not the whole products while producing new ones, or
making use of recycled and nbazardous materials instead of virgin and hazardous
ones (Ceschin & Gaulusoy, 2016). However, even though Green Design has the
potential to be followed as a strategy in combination with other strategies to be
explained, it still has a limited focus on simple issues that may not make a significant

environmental impact by émselves.

Second, Ecdesign pays attention to the whole life cycle of products from the

extraction of materials that makes the product to their final disposal (Ceschin &

Gaziulusoy, 2016). Also referred toRsduct Life Cycle Desigor Product Design

for Sustainability EcoDesign makes it possible to assess the environmental impacts

of a productds producti on, use, and di sposa
focusing on these environmental impacts,-Basign neglects problems that cannot

be expained and resolved by life cycle assessments such as user behavior (Ceschin

& Gaziulusoy, 2016). Looking from a technical perspective while missing human

related aspects, Eddesign falls short of the high DfS ideal to integrate social,

economic, environental, and institutional aspects of design problems into design

interventions while providing users with opportunities to get involved and express
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their identities instead of consuming standardized mass products (Spangenberg et al.,
2010). This shortcomingpens up the discussion @toc-efficiencyversuseco
effectivenesshat holds the former approach responsible for seeking the ways in
which the negative impact of production and consumption processes is reduced, and
the latter for designing products asdrvices to which the social, economic, and
environmental aspects are better integrated (Braungart et al., 2007). In other words,
whereas Ec®esign deals predominantly with environmental and economic
problems by making a life cycle analysis, DfS optsafooverarching understanding

and integration of the multiple dimensions of sustainability, and hence, suggests

looking at the much bigger picture (Spangenberg et al., 2010).

Third, Emotionally Durable Design focuses on building emotional attachment
betweerusers and their products and extending this attachment in time (Ceschin &
Gaziulusoy, 2016). This emotional attachment represents the antithesis of what the
throwaway societys built upon by promoting new design tools, methods, and
frameworks that will B made use of while integrating resilience into yweduct
relationships (Chapman, 2015). However, the challenge for Emotionally Durable
Design lies in prompting this emotional attachment of different users as users differ
in the meanings they assign similar, if not the same, products (Ceschin &
Gaziulusoy, 2016).

Fourth, Naturdnspired Design focuses on imitating the materials and processes
found in nature to render productioconsumption systems sustainable by making
two main approaches that a@radle-to-Cradle Design(CTC) andBiomimicry
Design(Ceschin & Gaziulusoy, 2016). CTC enters into the-efficiency versus
ecoeffectiveness discussion by taking sides with the latter approach since eco
effectiveness consists of strategies that bring atbealttty, cradldo-cradle material

flow systemsunlike how eceefficiency assumes these material flow systems to be
linear and cradlko-grave (Braungart et al., 2007). However, even though CTC has
the potential to facilitate radical innovations for susthility and change business
attitudes accordingly (Bakker et al., 2010), the regenerative emphasis intrinsic to

CTC is rather rhetorical since its implications are not well justified (Ceschin &
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Gaziulusoy, 2016). Biomimicry, on the other hand, takes eatsia model, measure,

and mentor, and mimics nature while designing forms, products, and systems
(Benyus, 1997). The justification for taking nature as a model, measure, and mentor
lies in the assumption that nature knows what works, how, why, with waod,
under what circumstances due to 3.8 billion years of evolution (Ceschin &
Gaziulusoy, 2016). Even though biomimicry asks questions that challenge design
processes to create resilient, adaptable, multifunctional, regenerative, and often zero
waste prodat s , mi mi cki ng nat wenteredsfdcus fotagocud e si gno s
on product life cycles and natural limitations (Kennedy et al., 2015). Also, the
assumption of how mimicking nature renders innovations sustainable is deceiving
since the principles, stctures, and processes in nature might not yield to
sustainability when isolated for their incorporation into design processes (Volstad &
Boks, 2012).

Fifth, Design for BOP addresses social issues, particularly in the areas of abject

poverty, in additiorto environmental issues, and strives for maldested solutions

to improve the lives of people living in these areas (Ceschin & Gaziulusoy, 2016).

There are two main approaches to accomplish that purpose either from the
consumer 6s perspgectdoisvepeosrspebei pe.odWher eas
selling products and services to users at the BOP from the former perspective, it is

on sourcing materials, products, and services at the BOP from the latter (Rangan et

al., 2007). Both perspectives require BORducts and services to be simple,

functional, opersource, and capable of transforming the lives of people living in

these areas by enabling and empowering them (Smith, 2007).

Sixth, Design for Sustainable Behavior foctl
behaviors and abandonment of unsustainable ones (Bhamra et al., 2011) rather than

focusing solely on the environmental impact of products and services since these

user behaviors influence the overall impact these products and services make

(Ceschin & Gaailusoy, 2016). The model of DISB (Bhamra et al., 2011; Lilley,

2009) is based on behavioral economics and introduces a variety of design strategies
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that generate products and services that are informing, empowering, providing
feedback, rewarding, and utihg affordances and constraints (Ceschin &
Gaziulusoy, 2016). There are four key principles adopted in the approaches and tools
used in the generation of these products and services that are either to make the
adoption of sustainable behaviors easier,artak display of unsustainable behavior
harder, make people like to display sustainable behaviors, or make people dislike to
display unsustainable behaviors (Niedderer et al., 2014). Even though there are
diverse design approaches and tools developedenlith these principles to make

use of user behaviors to render products, services, and their use scenarios sustainable,
there are also ethical issues that arise from questioning whether designers or in fact,

companies are entitled to drive user beha{@®schin & Gaziulusoy, 2016).

2.3.1.2 Product-Service System Interventions

Productservice system (PSS) interventiomdse from the need for a wider
perspective in rendering production and consumption systems sustainable through
structural changes not by developing individual products but rather by combining
products and services into new business models (Ceschin & Gamul2016).
These products and services primarily strive for either accomplishing their eco
efficiency or sustainability goals by seeking solutions that benefit the environment
as a result of the economic and competitive interests of their providerotolsh

the former goal while not only seeking the same solutions but also adding a socio
ethical dimension to it for the accomplishment of the latter (Ceschin & Gaziulusoy,
2016). While referring to these types of interventions aseffacent productservice
systems, Vezzoli et al. (2018) stress how design processes should strive for
satisfaction rather than functionality to meet the growing demands and expectations
of users. This focus on satisfaction rather than functionality leads PSS interventions
to offer, for example, thermal comfort systems rather than selling heating systems,
or to offer mobility services rather than selling automobiles, and this focal difference
illustrates how enabling access and sharing are favored over user ownership (Ceschin

& Gaziulusoy, 2016). Such a difference, however, requires a comprehensive
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understanding of how these prodgetvice systems operate successfully with all the
actors involved in their production, delivery, and management (Ceschin &
Gaziulusoy, 2016).

2.3.1.3 Spato-Social Interventions

Spatiesocial interventions focus on community settlements and the suatial
conditions of communities on various scales such as neighborhoods and cities
(Ceschin & Gaziulusoy, 2016) by following mainly one of the two approaches
design for social innovatioandsystemic design

First, design for social innovatiois not a new approach in design, it is rather a
contemporary form that design takes, and in fact, the social innovation focus of this
form of design is expected to bs influential to all design activities in the twenty

first century as the technological innovation focus was in the twentieth (Manzini,
2015). Furthermore, design for social innovation considers sustainable development
as a social imperative rather tham environmental problem, and therefore, opts for
well-informed and theoretically robust social solutions that are pragmatic in their
application (Chick, 2012). Even though the limits and implications of this form of
design are yet to be defined (Manzi2@15), it is crystal clear that design will be
playing an important role in triggering, supporting, and scaling up the social
innovations of tomorrow (Chick, 2012).

Secondsystemic designalls for naturanspired interventions once more, but this
time these interventions combine biomimicry and CTC with a focus on industrial
ecology to make use of the waste output of one production process as the input of
other processes (Ceschin & Gaziulusoy, 2016). In other words, systemic design
strives for the creatioof synergistic links between natural and production processes
by taking local socigeconomic actors, assets, and resources into account (Vezzoli et
al., 2018). Even though these synergistic links potentially create ldzzdlyd value
chains by transformig outputs of one system into the inputs of another, and therefore

creating opportunity from waste, systemic design is still predominantly focused on
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enhancing production systems while neglecting individual consumption (Ceschin &
Gaziulusoy, 2016).

2.3.1.4 SocioTechnical Interventions

Sociotechnical interventions focus on enabling radical changes in social issues, such
as nutrition and mobility, and ensuring
consumption systems to sodechnical ones through strategiesijn (Ceschin &
Gaziulusoy, 2016). To make this transition possible, stagbnical interventions

are not only concerned with coming up with sustainable solutions through design but
also with accelerating their introduction and scaling up their adopyiaentifying

new strategies and pathways to be followed (Vezzoli et al., 2018). In addition, this
transition implies a systemic change not only in production and consumption systems
but also in the relationship between the actors involved in these syatettheir
technical and behavioral influence on production, distribution, and consumption
systems (de Arruda Torres, 2018). This means that ¢echmical interventions
strive for an overarching understanding of both the technical dimensions of
producton, distribution, and consumption and the social dimensions of relationships,
behavior, and culture, of a system together (de Arruda Torres, 2018). However, they
are still attempting to see a very big picture that leaves them no choice but to
incorporate poduct and service interventions to achieve their goal of transitioning
to societechnical systems (Ceschin & Gaziulusoy, 2016).

2.3.2 Intervention Strategies for Design for Sustainable Behavior

Design interventions made for influencing user behaviors that have negative social
and environmental impacts (Bhamra et al.,, 2011) present a new opportunity to
approach sustainability. This approach, in line with DfS, is primarily focused on

reducing the auses of these negative social and environmental impacts at their
source, the user, rather than focusing on reducing their consequential effects (Vezzoli

et al., 2018). Regarding that, Bhamra et al. (2011) suggest seven design strategies to
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tackle these rgative impacts at their source by giving the power of decisiaking

either to the user or the product, by which decision these impacts are being made or
not. When this power lies with the user, suggested design strategies aim at
communicating with user®r guiding change; when it lies with the product, they

aim at ensuring change; and when this power lies between these extremes, design
strategies aim at communicating with users but also forcing change to some extent
(Bhamra et al., 2011). These stratsgiary fromeccinformation ecofeedbackand
ecachoicethat communicates this change gtm-spurandecaosteerthat maintains

it, and toecotechnical interventiomndclever desigrhat forces it.

Ecoinformation increases the visibility, understanitgh and accessibility of
resources, such as water and energy, by making them present and their reduction
apparent and encouraging users to interact with their use (Bhamra et al., 2011). An
example of ecénformation would be Fridg€am, conceptualized/lizanglbauer et

al. (2013), which proposes, as the name suggests, a fridge with -an bzaln
recorder that displays the content in the fridge to users at their will. Understandably,
the power of decisiemaking lies with the user in this example as @lion the user
whether to display the content in the fridge and make, for example, a shopping list
by making use of this feature to reduce their food waste. In fact, since the users had
the power in this study, only some of them had the opportunitpaliaeghe disparity
between their perceived and actual food practices and waste generation (Hebrok &
Boks, 2017).

Eco-choice is a design strategy that could be combined withréoonaion for its
individual benefitshowever, the main goal of eahoiceis to make the decisions

that users make while using a product or service more visible by providing them with
alternative options during use and consequently encourage them to think about their
use behaviors (Bhamra et al., 2011).

Ecofeedback, while bem the last usecentered design strategy to give users the
power of decisiormaking, informs users about the outcomes of their actions by

giving them reatime sensorial feedback on their resource use so that they could take
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environmentally and socially sponsible decisions (Bhamra et al., 2011). An
example of ecdeedback would be the ZmartFi technology, developed by Bucci et
al. (2010), which is introduced into a smart fridge to give expiration date alerts and
print or send shopping lists (Hebrok & BoR17).

In addition to these us@entered strategies that communicate change with users, the
intermediate strategies of espur and ecsteer serve another purpose of
maintaining this change. Whereas apur either prompts desired behaviors by
giving rewvards or punishes undesired behaviors by giving penaltiessteeo
encourages the adoption of these desired behaviors by making use of product

constraints and affordances (Bhamra et al., 2011).

Lastly, while holding the power of decisianaking, the prodct-centered strategies

of ecotechnical innovation and clever design ensure change by forcing it on users.
Whereas the former strategy makes use of advanced technology to persuade or
automatically control user behavior while breaking undesired use hthiait@tter
decreases the environmental impacts of undesired use behaviors without attempting
to raise user awareness about the consequences of their behaviors or changing them
altogether (Bhamra et al., 2011).

Besides, Selvefors et al. (2011) categoriebdvioral intervention strategies into
four groups according to the ways in which user motivation to behave in a sustainable
manner is increased. According to this categorization, user motivation is increased
either by increasing their knowledge of theuatton or the actions to take in that
situation, by engaging or spurring them, or by increasing their attention (Selvefors
et al., 2011). They also provide the ways in which these strategies can be followed

to increase user motivation as they indicate: that

1 user knowledge may be increased by giving cause and effect feedback to
them, providing them with tailored, written, or oral information, or by

demonstration;
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T user engagement may be increased by giving comparative feedback, allowing
selfmonitoring, making them feel socially validated, allowing them to set
goals for themselves, putting them into a competition, or by requiring

commitment;

1 users may be steered and spurred by making them feel guilty, putting
constraints upon them, giving penalties or aeds, or by making use of

persuasive technologiesnd

1 user attention may be increased by making use of affordances, or by giving

reakttime or personalized feedback.

I n addition to this brief review of interve
Do ] 42022) criticize designers and design researchers for lacking a shared
terminology for these strategies, since the absence of such terminology makes their
integration into design ideation challenging. Considering that, they make an
extensive review of tlee previously developed strategies and eoosspare them

to propose a new categorization for their easier adoption for influesgstginable
behaviors (Figure 2)1In this new categorization, similar to Bhamra et al. (2011),
Oj ur Ayden anpbsitibnoOfS8 stratégied iR & spectrum between the
user and the product, considering the extent to which the power in demialong

is given. While doing so, this new categorization brings together the reviewed DfSB
strategies, which have been addredsedifferent names in a multitude of research
and case studies until today, into five overarching strategies whidhfarming,
engaging motivating guiding and determining In this new categorization,
informing as a strategy encompasses a variesstrategies that inform users about
environmental issues, provide them with feedback about the environmental
consequences of their behaviors, and make suggestions for reducing the
environmental impact of their behaviogs)gagingas a strategy, on the othsand,

aims at inspiring users to adopt and maintain-ggreironmental behaviors by
arousing their interest and emotions or empowering them to adapt design

interventions according to their needs and preferences through, for example,
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personalization;motivding as a strategy, however, triggers or provokes- pro
environmental behaviors by making use of motivational techniques such as
rewarding, providing incentives, or determining goglgdingas a strategy, starting

to give the power in decisiemaking to tle product instead of the user, leads users
into performing intended use behaviors by making use of affordances and constraints
that either enable desired behaviors or limit undesired ones; and daséymining

as a strategy, restrains undesired behawaorce and for all or reduces their impact

by making use of advanced technology while having no interest in raising user

awareness or changing behavior (Ojur Ayd:

Lilley et al. Elias et al. Wever et al. Lilley Tang Froehlich et 'ﬁ‘s:;"r';ﬁ“ Zachrisson & Yun et al. Coskun
(2005) (2007) (2008) (2009) 2010) al. (2010) ol Boks (2012) (2013) (2015)

and systems
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Aydén & Dojan, 2022).

2.3.3 Practice-Oriented Design for Sustainability and Food Waste

Everyday life activities and the technology used in them present a new set of
challenges for designers to profmasustainable consumption, and the social practice
theory focuses on these types of activities (Pettersen, 2015) while suggesting a shift
from individual attitudes and behaviors to the social organization of everyday

practices (Mitchell, 2014 Also, sin@ the social practice theory does not provide the
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necessary tools to be used and approaches to be followed while exploring
consumption dynamics, gathering information, and implementing interventions
(Pettersen, 2015), there is enough room for designékeqart in the development

of these tools and approaches. In fact, Pettersen (2015) indicates how DfS provides
the necessary resources for the social practice theory for the emergence and
development opractice-oriented design for sustainability heseguiding resources

vary from tools and approaches for the identification of environmental impacts to
typologies of sustainability goals and intervention levels, and to tools and approaches

for the development of products and services (Pettersen, 2015).

Evelyday practices are also important determinants of food waste since positive
consumer values, intentions, and attitudes toward sustainable food consumption are
not always necessarily reflected in these everyday consumer practices (Ganglbauer
et al., 2013)meaning that there might be a disparity between certain personal factors
and everyday practices. Considering that, Hebrok and Heidenstrgm (2019) speculate
design interventions should aim at changing these everyday practices in the first
place since infornmig consumers about the societal consequences of food waste
seems to be incapable of changing their foeldted practices. Also, everyday

practices do not only determine food waste but also contribute to it since food waste

does not occur attheveryendoa consumer 6s food journey

throughout each and every practice followed during their food handling from
purchase to preparation, and consumption to disposal (Ganglbauer et al., 2013). This
influence of everyday practices on food veasivites designers to consider their
interconnected structure and pay attention to which practices are connected to each
other and which others are disconnected from the others in this complex structure to
better understand the potential of design in cauyfood waste (Ganglbauer et al.,
2013). However, while understanding this interconnected structure, a very sensitive
ethical stance should be taken by designers toward acknowledging how to respect
the choices that consumers make about their food hgn@ianglbauer et al., 2013)

and how not to take away their human right to have personal autonomy so that they

would still feel free to make their or decisions.
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CHAPTER 3

METHODOLOGY

This chapter presents the research methodology employed in the thesis while
explaining the research approach and stages, field research, ethical considerations
and presentation of data, and the limitations of the study. Furthermore, this chapter
unfolds the methods followed for the sampling and recruitment of participants and
thequalitative approach of the study to data collection by conducting cultural probes
along with semsstructured interviews with participants to gairdiepth insight into

their household food practices against food waste, their learning and adoption
processe of new food practices, and problems they deal with during their food
handling that result in food waste. The chapter is then concluded with discussions
made on research limitations and a brief summary prepared to encapsulate the

research methodology adeq in the study.

3.1 ResearchApproach

Saldana (2011) defines qualitative research as an umbrella term that includes a
plethora of approaches and methods aiming at studying natural social life. In this
study of natural social life, however, the collected andlyzed data or information
primarily have a nonquantitative characteristic and consist of textual and visual
materials varying from interview transcripts, and field notes to artifacts,
photographs, video recordings, and Internet sites that document lexperiences

in social actions and reflexive states (Saldana, 2011). In addition to the
characteristics and forms of collected and analyzed data, Merriam and Tisdell (2015)

explain the usefulness of qualitative research in enabling researchers to ask

resear chabl e questions about peoplebs pract
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Having an interest i n knowing mor e
i mproving onedbds practice, |l eads to

which are best approached through a qualitatiesearch design.

In light of these definitions and explanations, this study benefited from cultural
probes and senstructured interviews as qualitative data collection methods which
provided extensive and intense data and insights about consumer hodeetold
practices and their food waste behaviors since, as Patton (2014) points out, probes
and operended questions are, in fact, capable of eliciting responses from people
about their experiences, perceptions, opinions, feelings, and knowledge. Even
thoughthis thesis does not aim to directly translate this collection of qualitative data
into design interventions together with designers and consumers, it contributes to the
categorization of potential design intervention areas in household food practices
aganst food waste and provides insight into how influential these practices can be

in food wastaeduction and prevention

3.2 Research Stages

There are three main stages of the study that are starting with an online survey
conducted to select participants based their food wasteeducing household
practices and moving on to cultural probes used for enabling participants primarily
to document their food practices but also reflect on the problems they intend to
resolve by following these practices and the maiive they have for following

them. Lastly, the participants were interviewed to gaiddpth insight into their
household food practices against food waste. Before moving on with these stages,
however, two pilot studies were carried out, one online apdaceto-face, between
December 2021 and January 2022, and the participants of these studies were selected
by availability sampling. These pilot studies included the initial versions of both the
cultural probe and interview questions which were thenseeviaccording to the
insights obtained from the results and feedback received from the participants. The

online survey was not conducted until the cultural probe and interview questions
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were finalized, and it started accepting responses a month lateeebeBgbruary

and March 2022. The pilot studies and online survey were then followed by the
primary fieldwork that consisted of 13 cultural probes and 13-s&mnctured in

depth interviews from March to May 2022. Lastly, the transcription and analysis of
the collected data continued until June 2022 and the simultaneous writing process of

the thesis took place until August 2022.

3.3 Field Research

This section explains the field research conducted in the study starting with the
sampling and recruitment methodsldwed for the selection of participants. Then

the section reveals the cultural probes and interviews conducted for data collection,
and lastly, discusses the data analysis process that consists of the transcription and

analysis of collected data.

3.3.1 Sampling and Recruitment

Marshall (1996) discusses the differences between quantitative and qualitative
approaches and points out that the former approach aims at testuetgmained
hypotheses and yielding generalizations about the results while answering the
mechanical Awhat?0 questions, whereas t he
the complex humarelated issues and try to make sense them while answering the
humani stic fAiwhy?06 and fAihow?0 questions.
elaborate onhte aim of quantitative research at generalizing results and point out that

the quantitative approach is followed to minimize study bias by ensuring the larger
population is reflected in the sample. However, in the qualitative approach, the
sample is depemxuht on the situation that is being examined, and the sample selection
may be based on a variety of reasons (Koerber & McMichael, 2008) with no
intention to generalize the results but to have adejpth understanding of the

situation at hand.
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In this study the participants of the pilot study were recruited doyivenience

samplingas the two participants were the most easily accessible individuals to the
researcher (Farrugia, 2019). After the pilot study, however, an online survey (Table

3.1) was conductedn Google Forms, a platform for online surveying, and a set of

criteria was established so that the participants selected among the respondents of

the survey to continue the study with cultural probes and interviews would be able

to provide rich dataandt answer the fiwhy?06 and fAhow?0 qu
food wastereducinghousehold practices. This sort of criteria setting is actually

common to all sampling strategies to select informaticim cases, from which the

researcher is able to extractualdant information about the focus of inquiry, and

therefore, which are worthy of Hdepth study (Patton, 2014). Coskun (2021, p.6)
points out that these informationi ch cases indicate a set of
intention to, attitude toward, controlver, social support, and moral obligation to

reduce their food wasteoO and suggests that
identified as conservers, have already adopted practices that prevent or reduce food

waste, they might not be the best chomstudy waste behavior and practices that

cause food waste. However, when it comes to studying practices that are followed
particularly to reduce food waste and the process of their learning and adoption,

conservers turn into the best source of information

Table3.1 Online survey questions

No Question Type

Question 1 How old are you? Multiple choice

Question 2 What is your gender? Multiple choice

Question 3 Which city do you live in? Multiple choice

Question 4 What is the last level of education you Multiple choice
completed?

Question 5 What is your profession? Multiple choice

Question 6 What kind of house do you live in and with Multiple choice

whom?
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Question 7 Do you have children? Multiple choice
Question 8 Where do you do your food shopping? Checkboxes
Question 9 How often do you cook? Multiple choice
Question 10 What do you ddo reduce/prevent food waste? Paragraph
Question 11 Can yousharea practice/method to reduce fooc File upload
waste?
Question 12 How would you rate your sensitivity to food  Linear scale
waste?
Question 13 Could you please share your contact address Short answer
(e-mail, phone number, etc.) with me to receive
information about the next phase of the study?
Table 3.1 (continued)

The online survey was distributed on social media (Figurgéhd collected 144
responses in a month. The survey link was also sent to social media accounts that
post content about ecology, sustainability, zero waste, and otheedrgiad
environmental topics since the owners of these accounts might have shown interest
in participating in the survey or sharing the survey link with their followers
themsel ves. Besi des, the survey |I|-4nk
governmerdl association that aims at increasing the el i n g of ¢i
neighborhood residents and, in line with this aim, organizes a variety of activities in
the neighborhood that are cultural, social, communal, educational, ard pro
ecol ogical. ¢i$ gisd lenowin for ldading the Zerio waste movement

in the neighborhood and bringing the circular economy to homes by enabling the

residents to compost uncooked kitchen waste.
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Figure3.1. The visual shared csocial media to recruit participants

Once the survey links were shared on hpiotted social media accounts and were
sent to the mail i ngindludirggtits carfent ;ienmpaiseeni m Der ne ]
residents, and all sorts of stakeholders, the recruitment method of participants to the
study turned intosnowball samplingThese sorts of changes in the sampling of
participants are actually common in qualitative stedie Marshall (1996) explains
these changes in the sampling method by highlighting the fact that the required size
of the sample is being determined during the progressing qualitative study and that
these changes are intrinsic to qualitative research alits tterative and cyclical
nature. In addition, snowballing the participants was essentially useful in this study
since Merriam and Tisdell (2015) assert that the sampling method is the most
common form of purposeful sampling and enables the researnché&sate key
participants and reach other participants that meet the criteria established by

researchers through these key participants.

Speaking of establishing criteria, the responses collected in the survey were then
transferred to Air Table, an onlin@atform with the features of a database applied

to a spreadsheet. Once transferred to this spreadsheet, respondents were primarily
evaluated amrding to the responses theywgdo survey questions 10 and 11 which

coll ected answer s hoasbhold practicds ¢ prevers proedudee nt s 6
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food waste.This evaluation allowed the prioritization of some participants over
others according to the textual and visual content they provided in the survey (Figure
3.2).However, great attention was also paickéeping the sample as heterogeneous
as possiblenot to end up with a sample that is gendage, or professiorspecific.

Also, respondents who come from different educational backgrounds, live in
different types of households in different cities, sfw@ood at alternate places, and
selfreported to have particularly lover highlevel sensitivity toward food waste
were handpicked and contacted to increase diversity within the sample.

e o] Prioritized characteristics | | Prioritized textual content
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Figure3.2. Respndent evaluation on Air Table

Following this evaluation, 61 respondents were found eligible for the main study, 25
were selected, and 22 were contacte email (see Appendix A)During the
recruitment phase, 7 out of 22 contacted respondents refugedticipate in the
following phases of the study, and 2 of the remaining 15 participants, who were

initially recruited to the main study, dropped out during the cultural probe phase.
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3.3.2 Data Collection

Data was collected through cultural probes and stmctured interviews from a

total of 15 participants (see Table 3.2), 2 in the pilot study ar{deE3Appendix B)

in the main study. All of the visual, textual, and audio material was collected with
the consent ahe participants (see Appendiy.@ he plot study was conducted with

two participants both faem-face and online. The pilot study participants were
selected among potential participants who do not have a design background to
evaluate better the comprehensibility of the cultural probe prepdbed.online
cultural probe was completed on Miro and the interview was conducted on Zoom.
Both platforms worked seamlessly for the researcher and pilot participants, so they

were also used in the following main study.

Table3.2 List of participants

Date of Interview

Participant No Phase Type Conduct  Duration
Pilot 01 Pilot Faceto-Face January 53 min
Pilot 02 Pilot Online January 31 min
PO1 Main Online May 36 min
P02 Main Faceto-Face March 1 h 11 min
P03 Main Online April 1 h7 min
P04 Main Online March 48 min
P05 Main Faceto-Face March 45 min
P06 Main Faceto-Face March 1 h6min
PO7 Dropped Faceto-Face N/A N/A
P08 Main Online April 2h1min
P09 Main Faceto-Face May 1 h 14 min
P0O10 Dropped Online N/A N/A
PO11 Main Faceto-Face April 1 h 8 min
P0O12 Main Faceto-Face April 35 min
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PO13 Main Faceto-Face May 1 h 23 min
P014 Main Online May 1 h1min
P0O15 Main Online May 1 h 18 min
Table 3.2 (continued)

3.3.2.1 Cultural Probes

Cultural probes aréesigned to evoke inspirational responses in participants and
include a variety of toolJsncluding diaries, maps, postcards, and other materials
(Gaver et al., 1999). The diary studies, within this variety of tools, are used to
understand participant behar and irent in its natural environment. édnwhile,
theybring the influence of observers and researchers on participants to the minimum
(Carter & Mankoff). Furthermore, cultural probes include epeded and evocative
activities to enable participants better narrate and depict their lives to researchers
(Wherton et al., 2012).

This study essentiallysedcultural probes in the form of a diary to better understand

the household consumer practices against food waste in the exact context they are
followed. The pilot diary (see AppendD) was designed in the form of a board
game consisting of a timelidi&ke flow through which participants document their

food practiceswith photos they capture during their food handling and in texts if
further explanation is necessary. This timeline was divided into five stages in line

with the stages of household food handlas follows:
1 storage,
1 preparation,
 consumption,
1 disposal,and

1 shopping plan and shopping.
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The diary was already starting with grocery shopping, and participants were asked
to wait until they need to go shopping before starting to fill the diary,thait
shopping was not a part of the diary in terms of requiring any documentation. The
stage of shopping plan and shopping, however, was a part of the diary and it was
essentially located at the end of the timeline so that the planning of the firstygrocer
shopping would not be mandatory and the participants would be able to shep as th
usually do. Each stagecluded four food categories to be handled by the participants
from their initial purchase, storage, preparation, and consumption to disposal, and

lastly, repurchase. These food categories were:
1 meats, eggs, and their n@amimal alternatives,
1 grains and cereals,
1 fruits, vegetables, and greersd
1 dairy food and their nowlairy alternatives.

The diary also included a context section, under wpatticipants documented the
environment in which they carried out their food practices. This section was designed
to provide the researcher with information that could have otherwise been seen as
redundant by the participant. The contexts were designatéue five stages of

consumer food handling as follows:
1 storage areas such as the fridge, freezer, pantry, etc. used for storage,
f countertops or other surfaces used for preparation,
1 dining tables or other surfaces used for consumption,
1 kitchen, waste, ocompost bins used for disposahd
1 shopping carts or baskets used for shopping.

Each food handling stage required five photos from the participant, one for each of

the four food categories during their stagpecific handling and one for the context
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of this handling. Participants were expected to document their food handling
practices by taking photos and placing them in designated {sdesAppendix F

Under these fields, there were also text boxes so that the participants could verbalize
the contenthat they could not capture an image of. After placing the photos and
filling the text boxes, the participants were expected to state the reasons that made
them follow these stagand food categorgpecific strategies and their motivations

in doing so. Scgach photo of a consumer food practice that was captured specifically
in a food handling stage and for a food category indicated a problem area and
consumer motivation. After defining the problem areas and motivations, participants
were expected to evaligatheir food waste production on a Likert scale separately in
every food handling stage to probe them to reflect on the contribution of each stage
to household food waste production. Furthermore, in between the five stages of
household food handling, treeweretransition stageshat speculated on whether it

was the transition @m one stage to another thad te food waste production or not.

In these transition stages, different household food handling problems were defined
at the intersection of two adjacent stages, and participants were asked about what
they would do if they were to face these problemstl{ athe diary included a
feedback sectiom which participants evaluated how easy it was to follow the flow

of the diary and how easy it was to fulfill the tasks required by the diary on a Likert
scale, and provided their suggestions and complaints dabeudiary itself and

probing process.

Following the pilot studies, the diary was reevaluated (Figure 3.3) and revised
(Figure 3.4) accordingly. First, the context section is removed from the diary due to
not providing valuable data since both of the ppatticipants did not prefer the
capture their personal environments, and documented irrelevant data instead.
Second, activities related to each food handling stage are added to corresponding
stages of the diary so that the participants of the main stodlidvhave the clues

that remind them of their own food practices and inform them about which stages

their practices relate to. Third, the Likert scale at the end of each stage for the

evaluation of that stageds c oasdiscardedut i on
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due to being found confusing by the pilot participants, and a new secgadded
for the main participants to rank food handling stages 1 to 5 according to their food

waste production instead.

Figure3.3. Evaluation of pilot studies for revision
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Figure3.4. Final version of the diary after the revision of pilot diaries
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3.3.2.2 SemiStructured Interviews

Semistructured interviewsproduce knowledge from dialogues and allow
researchers to follow up on the angles that are considered to be important by
participants since serstructured interviews recognize participants as the
knowledgeproducing actors themselves rather than keepimgmt behind a
predetermined interview structure (Brinkmann, 2013). This recognition of
participants as knowledg&roducing actors is due to the employment of both closed
and operended questions in a sestructured interview and following up on the
answes gi ven by participants by asking the
2015). This employment of opeanded and followup questions allows researchers

to focus the dialogue on issues that are considered to be important in the study
(Brinkmann, 2013), ahthis is only possible because, in sestnuctured interviews,

the dialogue meanders around the topics of interest of the study rather than being
directed by verbatim questions, which also allows the elicitation of unforeseen issues
during the interview Adams, 2015). In addition to this elicitation of unforeseen
issues, sermtructured interviews can also be conducted merely to ensure the
confidentiality of participants and create an atmosphere of trust and discretion when
it comes to studying issues the@n be considered to be personal, sensitive, or even

taboo by participants (Brinkmann, 2013).

In this study, sermstructured interviews were conducted to learn more about
participants6 household practices against
they completed. The fact that the interview session intended to expand on the
consumer practices documented in the cultural probes, along with the problems that
participants faced during their household food handling and the motivations they had

to cope wih them, necessitated a flexible and versatile set of questions that can be
employed according to each unique cultural probing journey of the partic{sants

Appendix B. Hence, in this study, the sestructured interview sessions had a

question guidethat also included potential followp questions if the details were

missed by the participants, instead of a strict compilation of questions. A
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guestionnaire, in fact, is not the best way to define the compilation ofsteriured
interview questions sce such a definition suggests a fixed set of questions to be
asked verbatim, rather than the flexible and interactive approach cksetured
interviews (Adams, 2015). Therefore, the general structure of thesseroiured

interviews was as follows:
T Introduction participants introduced themselves.

1 Stepby-step probe journeyparticipants expanded on their cultural probe

journey from the stage of shopping to disposal.

1 Learning and adopting practiceparticipants discussed the sources of their
food practices, how they adopt new food practices and the-tfislehey

make while adopting them, and their motivations.

1 Personal views and opinionparticipants speculated on the reasons behind
food waste, and reflected on their assigned values and ud$obabwasting

problems at home.

1 Pandemic participants reflected on the changes in their household food
practices and in the amount of food waste they produce during the-Cvid

pandemic.

3.3.3 Data Analysis

Data analysis in this study consists of two phases that ateattgeription of the
datacollected during the serstructured interview sessions by voice recording and
the analysis of the dataollected in these sersiructured interviews together with

the data collected in cultural probes.

3.3.3.1  Transcription of the Data

Transcription translates recorded conversations from the medium of speaking to the

medium of writing, and the process of transcription is, in fact, a part of the analysis
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of data collected inthese conversations (Brinkmann, 2013). Regarding that, the
analysis of collected data in this study actually started during the revision of the data
collection tools which were reconstructed by analyzing the pilot cultural probes and
verbatim selftranscrptions of the pilot interviews. Saldana (2011) supports this
iterative process by suggesting researchers review their recordings, or in this study
the cultural probes, and interviews to formulate new questions to be asked and new
topics to be explored inuglitative studies. Following this revision of the pilot data
collection tools, the researcher continued to conduct interviews once the participants
completa their cultural probe journeys, and the verbatim transcription of recorded
interviews took placeisultaneously with ongoing studies. The transcription of
completed interviews was simultaneous with ongoing interview sessions to lighten
the weight of transcribing and analyzing an immense amount of data that semi
structured interviews are capable of eoting (Adams, 2015). Moreover, verbatim
transcription is, in fact, thought to be providing one of the best databases for analysis
(Merriam & Tisdell, 2015), and selfanscribing a recording provides the researcher
with the opportunity to be more familiavith the collected data word by word
(Saldana, 2011). However, nowadays, most researchers switched to digitally
recording and transcribing the conversations made with participants (Bernard, 2017)
due to the advantages of making use of these sorts ohldagls in enabling the
researchers to store and download these recordings on multiple devices and to make
use of processing or analytical software (Saldana, 2011). In this study, the interviews
were recorded on Voice Memo, a mobile application, and sdrtiese recordings

were transcribed on Transkriptor, a transcription platform that turns audio and video
recordings into text with considerably high accuracy. The researcher still went
through all transcriptions word by word to ensure no details were dost
misinterpreted due to the language difference between the platform and the
recordings that could have resulted in irrelevant transcriptions of proper nouns,

idioms, priming gestures, and other culturally coded elements of speech.
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3.3.3.2  Analysis of the Data

The analysis of the data, contrary to popular belief, does not take place at the end of
a research process since the analytic phase already begins while the interviews are
being conducted as the researchers attempt to understand and interpret the statement
made by the participants (Brinkmann, 2013). Regarding tloatent analysiss a

method for understanding and interpreting not only the content of verbal data but
also the visual, and it encapsulates phenomena or events into defined categories to
enablebetter analysis and interpretation (Harwood & Garry, 2003). In line with these
definitions, this study benefited from content analysis to better understand and
interpret the content of verbal data, which is collected in-sémctured interviews,

and thecontent of visual data, which is collected in cultural prolsese Appendix

F). Therefore, the data analysis of this study began once the transcriptions were
uploaded to Google Drive and the researcher highlighted excerpts from these
transcriptions on Gage Docs. These highlighted excerpts were being
simultaneously commented on while considering the potential themes they could be
related to (Figure 3.5).

Participant 02
Evet, yani eski ev arkadagim Gok fazla bir seyleri zlyan ederdi ve benim tkettigim Oriinler de
deglidi buniar, Hani iste yogurt, st falan gib seylerde vesaire ve gergekien ok GzUilyordum
Yainiz yagamaya bagladiktan sonra evde neredeyse hig gida aigi gkmadi yani ve ben sey fark
ettim, yanl demek ki o kadar ol
seyimden geliyor bence, hani yerinde gormekten geliyor. Ne kadar zor

gegiyor

etildigini bilmekten

may inhibit food
members might
Researcher

Tamam. Peki, bu stratefilerin hangilerinin mesela burada ste kullandikiariniz olabilir
1 tarafindan 6grenilebilecegini bu sayede

yayginlagabilecegini 7
Participant 02 ingredient pr the potential to be widely adopted since
Mesela bu yesilikleri stoklama olay baskalan tarafindan gok rahat bir sekilde benimsenebili, ft makias life ensier

gankd gok kolay bir sey aslinda. insanin hayatini da gok kolaylastinyor. Genel olarak zaten food
prep ya da meal prep yapmak hani insanin hayatini gok kolaylastiran bir sey. Ben seyl

disinmiyorum, yani insanlar bir sey ekolojik ya da bir sey sirdiirdiebilir diye onu tercih etmez. @ Bans Zafer
Kendilerinde bir faydas varsa tercih ederler ki hani biz aktivist olsak bile bence kimseye kargi 236 P ‘
sey sorumlulugumuz yok: “Bu danya igin daha iyT", "ekosistem igin daha siirdUrdlebilir ve sen
bunu yapacaksin® deme gibi bir yOkimI0iogumaz olmamali, Glinki bu gok baskici bir sdylem ve
bu sdylemin diginda bence sdyle bir pozisyon almak daha mantikii: “Bak ben boyle bir yontem
uyguluyorum ve gergekten hayatimi gok kolaylagtirdi. Hem de hicbir gey ’ ek
benimsetmek daha faydali olabiliyor, Mesela bes tagra

vegan bir blog yaziyordum, Gok dnce lisedeyken. Yesili
hazilamak falan gibi seylerie alakali hikaye attigimda
ve beze sararak di uyorum” seklinde birkag
aldim, GUnkd Insanlar bu yonteml bilmiyormus ve herke:
hem de hig bozulmuyor” falan gibi dnOsler almistim ve Insaniar bunu
bilmeyebiliyor, gérmemis olabiliyor daha Snce ve bdyle daha basit bir sekiide uygulanabilecek
yontemler bence daha mantikii. Yani, iste “poget degil herkes file kullansin® demek aslinda biraz o
Otopik, ¢linkil gidip kimse file satin almayacak siz dyle sdylediniz diye ama zaten bir bez parcas

ve sakiama kabi bitiin evierde olan bir sey ve hani var olani kullanabiliriz en azindan yeni bir

sisteme gegmektense. @ Banty Zafer v

Researcher
Peki yen| ogrendigimiz bir stratejl ya da pratigi mesela hayatiniza nasil davet ediyorsunuz? Yani
akiiniza gelen hayatiniza yenl dahil etmis oldugunuz bir stratejl var mi?

People do not prefer
because it is more s
they do that by
something to gain

yesiliklerl yikiyorum yorum P
Banis
lemisti: “Aa, ne kadar mantikh,
asit olsa da People should not be put under pressure to render their
ble, instead, they should just be introduced
re more sustainable

iners may be rep:
Participant 02 instead of nylon bags

Sey bgrendim gegenlerde, havugian su dolu kabin igine koyunca buzdolabinda bir ay falan
gidiyormus ve bir kere de denedim bunu aslinda ve hani galisiyor, gUnkl sey yapiyorum ben
genelde, havuglari kesiyorum ve dilimliyorum ya da bazen serit serit dogruyorum ve kahvaltiya @ Saentec. v
da yemek igin hazir olmus oluyor. Ama bazen de hani biitin havug kalsin istiyorum ki i

rendelemen gerekirse ya da baska bir sekiide toketmek istersem tiketebileyim.Bir kere bunu

Figure3.5. Excerpts from the transcriptions ioterviews and attached comments
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These excerpts were then transferred to Air Table, the same platform used during
sampling (see Section 3.3.1), along with the comments made about them to be coded.
Saldana (2015) defines codes in qualitative research s wo short phrases that

are summative, salient, essemapturing, and evocative in relating to language
based or visual data. Regarding that, the first set of interviews, the first 7 out of the
total of 13 to be exact, were analyzed for initial codifigire 3.6). Once the initial

codes emerged, they were transferred to Miro, and a coding tree was created out of
them (Figure 3.7) to understand how they refer to one another under what kinds of
themes. Neale (201@xplains this process of creating cagltrees from initial codes

by describing coding as the identification of key issues or codes which are, then,
attached to segments of text that are taken from either the original text or the
researcherds notes so thaes. they create

=% First Code Second Code ¢ Themes

PO1 Preparation Food measurement Refric ing leftovers that Food measurement and portioning

Leftovers onately
to lack of food

P01 Shopping efore  Decision-making Planning groceries

Preparation Food measurement

Food measurement and portioning

PO1

Quality assurance and tracking

PO1 o Food measurement and portioning

Learning and ado,

Food repurposing

P01 Learning and ado. Learning disposal strategies  Learning and adopting new practices

Figure3.6. Initial coding of data collected in interviews
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members due to edibilicy concerns
shapping considenng distance of retaters.
Shepping conzidering Weatyies
shopping considering the fresnness of food
shopping purchasing concidering date labeling
- Surchasing cansidering food prces
purchasing contidering sharterm consumpnan plens
—~
olity trocking _ 7

putchasing considering the versailty of food

Sropping offst e 10 Crawiog & cersain faod whie shopping —__
S~ Decision-making

for food planning /

/

storage

[
|
Rescuing leftover ingredients by imprompoy cooking

Making » ide dich 1o lefiaver dishes 3o rescue them o
consumation

.........

rrrrrrrrrrrrrrrrrrrrr

Figure3.7. First coding tree created from the initial cades

The first caling tree was theneconstructed (Figure 3.8) in light of the data that
continued to be extracted from the ongoing analysis of the second set of interviews,
the last 6 out of the total of 1® be exact. In addition to the contribution of the new
data to the coding tred)d researcher also interpreted the position and hierarchical
order of some of the previous data by distributing some of them to other thematic
branches (e.gdistributing the codes under tllecisioamaking for food planning
branch to the correspondingethatic branches under which these decisions were
being made) and by combining some branches togetherfmd.rescueandfood
repurposingoranches were combined into tloeed rescue and repurpositganch).
Lastly, data related to thematic problem am@ad design insight@reramified from

a brand new thematic branch for each theme.

67



Practice differences during
pandemic situation

Bias against new pratices

Periodical/Temporary adoption
of new practices

Different household members
adopt different practices

Barriers Learning and adopting new practices

Learning food practices from
different sources

Making trade-offs between the
current and new practices

Determinants for learning and
adopting new practices

Motivation

Upbringing and
Personal Backgrounds

Assigned values

Context
Physical lists

Mental lists

_— 8arriers ——( Planning food shopping / Online lists

Purchasing fresh produce

Food waste due to pre-
determined size of food packages

Lifestyles determining the
shopping frequency and place

Paying attenti date labeling

— Making consumption plans

Storing food in different storage

areas considering perishability
Quality assurance
Placing and sorting food

considering perishability

ntly consu

Over-stocking

Visual attributes of food to be hindered by
packages and containers

Quality tracking
Consumers' ability to quality tracking to be

hindered by pre-determined size of food

Food Portioning During
the Storage of Groceries

Food Measurement and Portioning
During the Preparation of Dishes

Barriers Food measurement and portioning N Preparing dishes in portions
N

\ Heating up leftover dish in portions
\
\___ Food Portioning During the /

Consumption of Dishes "~ Serving food in portions

Avoiding compost due to unpleasant smell -

Expecting government intervention Food Rescue

ng leftover ingredients by impromptu cooking

Prioritizing certain food for repurposing N\

N m or a side dish
> Barriers

Food rescue and repurposing

rescue ther

Not making new dishes out of leftover dishes

due to food safety concerns Reducing food scraps by adding them into dishes

Not consuming leftovers of other people due _

Date labeling leftover dish
to food safety concerns

_— Fertilizing houseplants with food scraps

/

2
Food Repurposing \ Feeding animals with food scraps and leftovers

Making home accessories from food scraps

Figure3.8. Second coding tree created from theisedthemes
3.4  Ethical Considerations
Before the field research, tle¢hics approval of the Applied Ethics Research Center

of Middle East Technical University (METU WM) was received (see Appendix

G). Following the recruitment of participants, each participant delivered a consent
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form (see Appendix Leither by hand or vie-mail prior to their individual cultural

probing and interview. The consent form provided participants with detailed
information about the study and the rese
their written consent, participants were also adkedheir verbal consent prior to

the audio recording of the interviews.

3.5 Limitations of the Study

The recruitment of participants was conducted in the presence of some limitations.

Even though the survey, the main tool used for recruitment, was shamadcherous

social media platforms, sent directly to handpickedgmmaronmental social media
account s, and distributed by ¢ijdemim De
though the survey collected more than 140 responses, there were still cultural and
stereotypical barriers in front of sampling. These barriers jeopardized the diversity

within the sample since participants were predominantly female, younger than 35
years ol d, with Bachel or 6s -colar wikesst er 6 s ¢
living with their families, and selfeportedly sensitive toward food waste. Even

though these characteristics may be correlating with the findings of the study, which
correlation was not in the scope of the study, or may be due to the user/member
profile of the ecruitment platforms, their impact was intended to be reduced by
recruiting participants based on criteria (see Section 3.1.1) that highlighted
characteristics that go against these culturally and stereotypically common ones.

Also, since the pandemic necessitated the online recruitment of all participants, it
consequently required the participants of the study to have an increased level of
computer literacy aall of these participantsere expected to take part in an online
suvey, andthose who live in a different city than the researcher along with those
who avoided fac¢o-face meetings due to the pandemic were expectednplete

the cultural probgon an online platfornilhis completion of the probe on an online
platformwas one part of the online adaptation of the study since participants who
completel the probe online were interviewedline as wellThis online adaptation
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of the studyasconcluded to be beneficial for the researaduesidering the cultural
probes sine the participants were able to adjust thesside¢he textsthey addedo

their boards to providas much information as they pledsélso, the further
handling of the probes along with the photos and texts included invaseasier

for the researchaturing the analysisfalata,since the researcher was able to copy
and paste and move all content freely between different platforms without being have
to handleand scan large scale printouts, crop out photos included in them and
struggle with resolution problems, and try to figure out the handwriting of the
participants and individually transfer these texts to differeatf@ims due to not
being able to copy ahpaste such content. However, this online adaptation of the
study was not as beneficial for the researcher considering the interviews since the
researcher had to schedule and reschedule online meetings and overcome technical

problems faced by both sides.

3.6  Summary

This chapter explained the research methodology employed in the thesis including
the research approach, research stages, sampling and recruitment of participants, data
collection and analysis, and the ethical considerations and limitations dfithe s

The study featured the characteristics of a qualitative inquiry, and the data was
collected through cultural probes and sestnuctured interviews that were conducted

with 13 participants. Cultural probes collected both visual and supporting textual
data, and the serstructured interviews collected data verbally. All of the data
collected in the field research was then transcribed and analyzed verbatim, and the
informationrich data was then organized on an Air Table spreadsheet. This data was
subjeded to content analysis and enabled the creation of the first coding tree. This
first coding tree was reconstructed as the research continued until the themes were
finalized to form the second coditrge, upon which the followingikdings chapter

is built. Lastly, the limitations of the study were observable during the recruitment
phase, and the ethical considerations were presented in terms of applying for study

approval, asking for participant consent, and ensuring their confidentiality.
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CHAPTER 4

FINDINGS

The analysis of data unfoldsvo main themes that arearning and adopting
householdood practicemndhousehold food strategies for reducing food wéste
Figure 4.). The first theme olearning and adoptinghouseholdfood practices
provides data about tlsebthemes ofearning food practices from different sources
making tradeoffs between the current and new food practiaesideterminants for
learning and adoptingnouseholdood practicesin the secondheme ofhousehold

food strategies for reducing food wastlee subthemes correspond to four main
strategies that consumers are commonly following to reduce food waste in their
households. These strategies are examined to understand the differentwiagh in
consumers follow them by using what kinds of products for what sorts of food in
which stages of their food handling, therefore, to understand their unique household

practices against food waste.

The examination of thplanning grocerysubtheme reveals the consumer practices

of inventory checkingmaking a shopping liseandensuring food waste prevention

in various ways during shopping that regulates the type, amount, condition, and
planned use of food purchased to reduce food waste girmaduc later stages of

food handling.

Thesubtheme ofguality assurance and trackingicovers consumer practices such
as storing food in different storage areas considering perishabiptgcing and
sorting food considering perishabilitiooking for sasorial attributes of foodand
checking the expiration date of fotmprevent food waste production at the storage

stage.

Thefood measurement and portioniagltheme brings out the consumer practices

of food portioning during the storage of groceriégsod measurement during the
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preparation of dishesandfood portioning during the consumption of dishes
ensure the consumption of food at the stages of storage, preparation, and

consumption by regulating the amount of food being handled in each stage.

The lastsubtheme offood rescue and repurposingnfolds numerous consumer
practices to rescue leftover ingredients and dishes and make use of food scraps by
repurposing them to decrease the amount of food and parts of food being thrown
away at the postonsumption stages. Adubthemes are also examined in terms of

the problem areas they provide for drawing design insights that aim at promoting the
learning, adoption, and sustainability of consumer household practices against food

waste at the end of eashbtheme.
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Learning Food Practices from Upbringing and

Different Sources personal backgrounds
Learning
and Adopting Making Trade-offs Between the Motivation
(" Household Current and New Food Practices

. Assigned values to Food
Food Practices ) X
Determinants for Learning and

Practice context
Adopting New Food Practices

Inventory Checking Paying attention to date labeling
Plannin
T — _g Making a Shopping List Purchasing fresh products
H Groceries
¢ Ensuring Food Waste Prevention Making consumption plans
M < Food Quality{Paying attention to storing conditions of food
E Food Quality Assurance Placing and sorting food according to perishability
S i—Assurance
and Tracking Food Quality Paying attention to the sensory attributes of food
— Tracking {

Checking the expiration date

Household Food Portioning During the Storage of Groceries
Food

—Measurement Food Measurement and Portioning During the Preparation of Dishes
and Portioning

|__Food Strategies |
for Reducing

Food Waste Food Portioning During the Consumption of Dishes

Paying attention to the storage conditions
("and consumption of leftovers

Food
Rescue

A4

—Adding leftover ingredients to dishes

| Food Rescue
and Repurposing I—Adding food scraps to dishes

—Impromptu cooking with leftover ingredients
I—Making new products from leftover ingredients

I—Date labeling leftover dishes

~Making side dishes next to leftover dishes

‘—Rescuing side-products of food

Fertilizing houseplants with food scraps and
\__Food leftovers
Repurposing

Feeding animals with food scraps and leftovers

Making home accessories from food scraps

Figure4.1. Themes and suihemes
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4.1 Learning and Adopting HouseholdFood Practices

The theme of learning and adoptimgusehold foogractices is examined to identify

(1) the different sources of information that endbklearning and adoption of new
food practices, (2) the traddf that is being made by consumers while deciding on
whether to adopt a practice or not, (3) the determinants for the learning and adoption
of new food practices, and (4) the problem areasrédmer the drawing of insights
possible for making design interventions.

41.1 Learning Food Practices from Different Sources

Food practices can be learned from numerous sources varying from the inner and

outer social circles of families, friends, colleaguas] neighbors to different types

of communication technologies such as the television, internet, and social media.

While reflecting on the practices learned from the fani®i6 highlights that they

gradually emerge in stealth when a person takes oveggpensibility for managing

the economy and organization of a house. She continues to explain how a person

starts looking for something different in these emerging practices while addressing,

AThere are things you | ear mourddings,whilgour frier
making conversations. o0 She <c¢laims that |l ea

household practices, and they accumulate in time.

This accumulation of practices, though, not always adds up practices on top of each

other, sometimes it elimitas or replaces some of theR06 explains this trend by

stating, AYou give up on the ones you donot
This statement highlights the influence of trial and error when it comes to the

adoption of new practiceB03alsoreflects on how he learned the freezing practice

from his family but modi f i dileezethinggthat or di ng t «
can be used instantly in a shorter period of time, she thinks for a longer period of

ti me, 0 but st yolknowathhatsihts motheh vahere thefrdaliptactice

came from. o0 This particular case demonstrat

one generation to the other, but oftentimes different generations may be following

these practices for different reasofror this freezing example, the mothePOi3
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uses a freezer to increase the shtdfof seasonal products, wherd233does so to

increase practicality at the preparation stage. In addition to these modifications made

in practices learned from the fdy some people may also be following different

practices than their familieBO4gi ves an exampl e of how a p
be different from their parents by stating that he developed a few practices on his
own, Al i ke putt i meg thefood bagshidimgseperything(int o t i ¢
storage boxes, and stuff like that. My mom leaves them open, but | don't. | have my

own things |I'"ve |l earned. 0

POBagrees that some practices are | earned
when you try and see that the strawberrie
adds, Ahowever, things that make ®oe thin
or O0how I ong would it |l ast in the freeze
fact that some information is searched online for learning about the practices to be
followed for food that is less frequently consumed, and hence, handled. lioraddit

to the internet, consumers also learn much on social media. When asked about which
sources took part in the introduction of food practices that she folRsasserted

t hat AAII of them, actually. I | eehr ned p
media, but | learned storage practices from my family, such as keeping food in the
fridge i nAbogtlthe ;mffluengeafr sacialonediBD2agrees witiP01and

expresses how useful social media is in the introduction and spreading of food
practies among users by indicating that she tries practices that she sees in the
discoversection of a popular social media application herself. Another participant,

P09 takes this influence of social media to the next level by stating that she uses

social medh to learn about how to reduce food waste in the first place and adds,
AfBecause we are in such a time that we
everything. Maybe many people use social media for different purposes, but | only

follow whatever benefits meyi | | add something to me, an
Another source of information is the television when it comes to learning new food
practices by using communication technologies, BO@ states that she learned

about freezing the whey (see Figure 4ittremains on top of the yogurt in an ice
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tray from a cooking show she watched on t he
that works very well with legumes, as well as with some vegetables. When you put

one or two (whey) cubes in the boiling water, el v hel ps with digest
further explains the two reasons for adopting this practice in her cultural probe and

states two corresponding motivations for still following it. She points out that it is

unappealing to serve yogurt with whey but she titiks that the whey is healthy,

and explains that it is why she freezes whey in the first place. She also states that

eating legumes makes one break wind but whey cubes help digestion, and that is why

she still follows this practice.

Figure42. Frozen whey cubes. from P0O66ds cultural

4.1.2 Making Trade-offs Between the Current and New Food Practices

Another topic to discuss regarding learning and adogtigeholdood practices

is the tradeoffs that are being made by consumers while deciding on whether to stop
the current practice and adopt the new one, or continue following the current practice
and disregard the new one. Perhaps this tendency to compare arastctwmb
practices could be better put B92

~

Al don't think that people don't prefer
sustainable. They prefer it if it has a
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This inclination of people toward what serves them sometimes surprises even the
participants themselves, B81could not hide her astonishment about her own trade

offs when she wanted to say that her practices are adopted because of environmental
reasonsHowever, she states that dAbut | reald]i
a lot while filling the probe. So, | don't know what to say now. When | talk, | feel

|l i ke saying it's for the world or somet hji

P05 expands this discussi on tradeoffs from monetary benefits to practicality
while also admitting, il hesitate a | itt
at how useful the practice is for me. | mean, | look at the things that it provides me

and the things that itakes away from me in terms of money and practicality".
However, she also adds, fAFor example, it
these five days will be very intense, but if | see the benefit of it in the future, | will

put up with those fivealys. Then the benefits and drawbacks become more debatable

for medo. This statement, only by itself,
more sustainable food practices when the benefits and drawbacks are well
calculatedP04agrees withiP05and aserts that time would not be a determinant for

his adoption of new food practices too, but he would compare the new practice with

the one he follows by trying out the new practice by himself before making his final

decision on adopting it.

ADoes ibettergréswtehanamy method? Now you tell me about this
practice, but | would not adopt it until | try it myself. | will try it and see how
tired it made me, how much effort it made me put, and if it really is better

than my practice if thereislesswast and so ono

However, for some participants, the reduced food waste is not convincing enough.
Being one of those participanB)2stresses that there are practices that produce less

food waste, but if those practices are not compatible with her lifestiler diet, she

would not be able to adopt them. She admits that after trying out a practice herself,
from time to time, she thinks, AThis wi l

aside, but other times she would think about ways in which she omddy the

77



practice to integrate it into her life. This shows us that introduced food practices
should align with consumersd |ifestyles and
t hem,; however, I f there is muchcumilpgace | eft

still adopt these new practices.

4.1.3 Determinants for Learning and Adopting HouseholdFood Practices

This study unfolds four main determinants for learning and adoptngeholdood
practices that areupbringing and personal backgroundsotivation assigned

values to foodandpractice context

4.1.3.1 Upbringing and Personal Background

Upbringing and personal b ac-&gngimormental s i nf | ue
attitudes toward food waste in various wal99 elaborates on this influence by

mentioning how heparents were sensitive toward nature and how they ingrained

this sensitivity in her but adds, nOf cour s
things, we improve ourselves. o0 This sensiti
Market, a Slow Food projec t ha't she registered because
somet hing without poisons and pesticides ma
nature may be encouraging people to produce something, but also producing

something makes people sensitive toward naf@.flashes backo times when

she was working on an ecological farm:

Al realized how difficult it is to produ
you have to plan it a few months in advance, and once you plant it, the work

is not over. You have to takare of it every day. The fact that you take care

of it doesn't change much either, because other conditions have to be ideal

in order for a product to come out of th

She further explains how the time she spent on this farm made her realize the value

of food in addition to the importance of eating locally and supporting local farms.
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This realization of the value of food indicates how experiencing food production

processes increase food waste awareness to a great extent.

4.1.3.2 Motivation

Motivations to learn adut new practices vary from one participant to the other. One

form of motivation is the eagerness to learn about new practices in the first place.
PO5states that she always keeps her eyes and ears open to learn about ways in which

she could be thriftierrad less wasteful with her practices for future generations. The
eagerness to learn about new practices also pushes people to discover new practices

on their ownPQ9, our Tarsus Earth Market member, got inspiration from a practice

she had already been f@ing and found a completely new one: canning the jams.
AMaybe fifteen or twenty years ago, I tor
preserve it,0 she says and states that p
could be cannewomkedho0ad .shie daysedbhut tal so
she tried canning a small amount of jam first and tracked how the quality would
change. Now, she sells canned jams in Tarsus Earth Market that could be preserved

safely for up to two years without havittte need to be refrigerated.

Another motivation for learning new food practices is to be a good provider for the

family. P06 states that she likes to spend some time in the kitchen and take care of

her family and relatives by cooking healthy and tasthieisfor them. When asked

about what would make her make an effort to change her practices even though they
contradict the ones she has, she mentions that it would for her newborn grandchild
and explains how fASometi mes we ruemed to
di fferent directions, 0 and she adds, nEvV

my habits, I am stil/l not very rigid. It

Being a good provider, interestingly, is not always about taking care tdithly, it
is sometimes about taking care of a living as humble as a houseRf)aritashes
backto the last time she adopted a new practice and tells us about how she started

collecting eggshells on her balcony and then started composting as she gained more
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confidence. AThat was | ast summer . How di d
take care ohouse plants, 0 she says and explains

practice over time:

A | started collecting eggshell s, and t he
6Actually, why am | throwing away eggpl a
and it happened gradugl Then | started not throwing anything away, and

the more | didn"t, the more proud | beca

In this case, we see how even the most difficult practices could be adopted if a person
first gains confidence over time by adopting easier but retepeactices and
accomplishing smaller achievements. Furthermore, even though the goal, in this
case, was not reducing food waste but taking care of house plants, this motivation
changed over time, as the participant realized how much this practice réduced

food waste, and she prided herself in that.

4.1.3.3 Assigned Values to Food

Just like motivations, assigned values to food are also influential in determining how

consumers would welcome a new food practice, and whether they would reject it

right away or makeffort to adopt it. One of the most prominent assigned values is

for animal productd?01asserts her concerns about wasting animal products, further
explaining her concern, Aibecause it's a ter
first place, and it'e&n even more terrible thing that they become food and then turn

into food waste. o0 Wasting ani mal product s
concerns that arise from slaughter but some consumers avoid wasting them due to

their environmental concernB13 while also reflecting on the expensiveness of

animal products for avoiding their wastage, she also asserts:

AAs far as | know, we spend the most resources on the production of meat
products. Therefore, you are throwing away a lot of things. It's notalike
bunch of parsley, you know, the amount of water and energy you waste.

Therefore, I am most afraid of wasting m
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This statement highlights the fact that within the supply chain of animal products,
from production to retail, more resources atibzed than in any other supply chain,

and consumers who are aware of this extensive utilization are more concerned about
wasting animal products. In addition to awareness about resource utilization during
production processes, being aware of the makeholder effort made throughout
these processes also influence consumer attitudes toward wasting@dodlicates

that the food category is irrelevant to her when it comes to avoiding food waste

because she is aware of the efforts made throughodbadysupply chain.

ALet' s say vegetabl es, I me an, many
process from planting to harvesting, from harvesting to reaching to the
groceries, from the groceries to reaching to us. When | think about it, it (food)
becomesavaluable in my eyes. | pay attention accordingly. | mean, it's like

| have something worth gold in front of me, | look at it that way. Maybe that's

why | pay more attention, | mean, try

In addition to the efforts made by the stakeholdersughout the food supply chain
until the food reaches the consumers in determining the attitudes toward food waste,
some participants also reflect on the efforts they made by themselves while handling
the food in the consumégvel stages of this chaif?02 states how she avoids
wasting all sorts of food due to the efforts made by farmers but especially abstains
from throwing away the dishes she made due to the efforts she makes while preparing

them.

Al abstain from wast i pageddishyisootonly h e m,
the labor of the farmers and nature that is required but also mine, and | would
be very afraid of wasting something into which | put effort, and | would be

very uncomfortable with doing so. You know, it even feels like disregpect

myself in addition to food and natur e

This effort is not always put into food specifically at the preparation stage but rather
throughout its handling?03gives an example of this by mentioning how he avoids

wasting products he brings from Turkeytdrer e he | i ves as he
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them to spoil because | make effort until | get these products since | cannot find them

wher e | l i veo. I n this case, we see how t he
value, but it is not only the availaityl of food that influences its value but also the

accessibility of it, for example, in terms of affordability. While also reflecting on the

spiritual side of wasting bread by expressing how bread was valued as a blessing in

her childhoodPO6also asserts hat Ait's stil/l a bl essing, b
for crowded f aPR(O54&ld0 eeBlectd oo thadffdrdability ofifobddby

pointing out how expensive products are precious to her; however, she also asserts

that she abstains from wagdiher favorite foods:

~

A | can't waste eggplants, maybe because
much sense. | am afraid of spoiling eggplants; | go and check on their quality

regul arly. o

This particular case points out how assigned values decrease fate ya

increasing the rate of quality tracking (see Section 4.3.2).

4.1.3.4 Practice Context

In addition to upbringing and personal backgrounds, motivation, and assigned
values, another determinant for the learning and adoption, and sometimes for the
continuity offood practices is the practice context that encompasses various sub

determinants such as tbavironmentactors andexternal factors

While reflecting on the accessibility of retailers around her house, P05 points out,

ANOt having a supermar ket near my house has
example, | freeze all the parsley | have instead of going to the supermarket for
somethingas nsi gni fi cant as a bunch of parsleyo.
how retail accessibility as an infrastructural problem influences food practices at

home. In addition to retailer accessibility, food availability also plays a crucial role

in determinng household food practiceB0O9r ef | ect s on this by sayi
moving from a house with a garden, moving from a place of abundance, and

transitioning into city life also had some impact on my practices, not being able to
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find everythingyouwantatour fi ngertipso, and points
that comes from her countryside to the freezer and complains about having two
freezers in addition to her fridge. This highlights how moving from rural to urban

areas impacts food availability to eegt extent and results in adopting practices to
preserve food at home. The practices change in accordance with cities not only due

to food availability differences between rural and urban regions but also due to
climatic differencesP08 highlights theselifferences in her food practices between

di fferent cities by pointing out, AAnkar
she adds, Al n Ankar a, for exampl e, when
store some food outside. We used to store fodthi@balcony in winter. In Antalya,

you can't store anything on the balcony
different storage opportunities to consumers, and how consumers learn and adopt
different practices accordingly. In addition to these diffiees between cities that

arise mostly from geographical and climatic factors, consumers are also enabled to
adopt some practices due to local infrastructural opportunities offered to them, from

which opportunities they might not benefit in any other @tyeven sometimes in

any other neighborhood. AFor exampl e, i f
to another neighborhood, therePllyand|l d be
expresses her complaints about seeing vegetable waste thrown togetihersatoe

bin with masks, glass bottles, and any other waste:

Al't surprises me that vegetabl e waste
houses. We are actually loyal to our neighborhood association, to
composting. My husband even puts the peel of a bamaeats at work into

a bag and brings it home to compost. | mean, he is that committed to

composting. o

The determinant of practice context could be expanded to the -COvpandemic
that has taken the world by storm and had a huge impact on all sortssehbél
practices, let alone foo®02complains about the increased food waste in her house
during the pandemic while she was living with her partner and points out that this

waste was due to dietary differences bet
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but he was not, and even though we made things that we could both eat, | was the

one eating them.o0 This shows wus how dieta
members may lead to food waste not only during the pandemic since the meals

prepared in line with anof those diets may not be appetizing for all members. Some

participants point out that their food waste did not change a bit, but their material

waste subjected to food consumption increas
much, we didn't want to gento the crowds, so we had to consume packaged
products f orPO0%while bxpldingng the reasonssfor their increased

material waste during the pandemic. However, the pandemic also allowed some

participants to adopt positive practices, just liR&5, who started collecting

eggshells (see Figure 4.3) as a calcium source for fertilizing her houseplants.

~

il me an, t hat

s when | first started gri
imagine having enough time to grind them because | actually ditdawet

that time until the pandemic. 0

Figure43. Eggshells from P156s cultur al probe
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4.1.4 Problem Areas and Design Insights for Learning and Adopting

HouseholdFood Practices

In addition to discussions alreathade about some of the problem areas in learning
and adoptinghouseholdfood practices, there are a few more topics that need
attention. While reflecting on how established his food handling systeRDS,
admits that the new practices introduced to hiouhnot be contradicting the ones

he already follows, and states that if these new strategies are not that contrary, he
would be open to trying them. He flashbackio a time when he started using a
lemon squeezer just because it is more practical tihaeging lemons by hand and
points out that he would adopt new practices that are as practical. Little did he know,
he was also reducing his food waste by juicing lemons with a lemon squeezer rather
than squeezing them by hand since the squeezer wassingréhe lemon juice
extraction, hence, resulting in fewer lemons to be squeezed in each meal. So, it is
possible to reduce food waste by designing products that are as simple as a lemon

squeezer and make users adopt these sorts of practices if onlyetlasypaactical.

However, some other participants may find it hard to adopt practices right away after

their introduction but gain confidence in time for following thdP@1 admits that

when she is introduced to alpmobablygmtact i ce
do it, o0 but i n ti me, she gains confiden
statement indicates that perhaps design could focus on building confidence when it

comes to a usero6s practice adoghdadi on by gi

In addition to thesd?02reflects on the reasons why she quit ecological activism and
provides an insight that is perhaps not directly related to design interventions but

rather design approaches to influence user behavior:

~

Al n such ae,fpodwaste id reatlyfawful,ibuhimposing something
on people, and explaining it in a didactic way actually establishes hegemony
and a relationship of power. o
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This statement sets out a guideline for designing for sustainable behavior change
since, just ike activism, design should also not impose things on people and
forcefully change their behaviors. Perhaps that is why enabling behavior change
through user practices is more valualale it puts designers and users on the same
level, and opens up opponities for more collaborative, botteop approaches to

behavior change.

4.2 Household Food Strategies for Reducing Food Waste

The theme of household food strategies for reducing food waste is examined to
identify the four main consumer household food strategies whicklanganning
groceries, (2) food quality assurance and tracking, (3) food measurement and

portioning, and (4) food rescue and repurposing.

4.2.1 Planning Groceries

Planning groceries is one of the fauain strategies followed by the participants of
this study. The practices followed to use this strategy variedifreemtory checking
before shoppingo making a shopping liseind toensuring food waste prevention

All of these practices are followed loeé or during the shopping stage of household
food handlingP06follows all of these practices as she explains her grocery plans as

follows:

AFirst, I take a | ook around the house |
What is especially needed? After deteingrthese and putting them on my

list, | decide on what other products to purchase while shopping, which | will

use later or which are more affordable, or on sale, and those that can last

l onger . 0
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4.2.1.1 Inventory Checking

Inventory checking before shopping meagaing through all storage areas of food,

including the fridge and freezer, the kitchen cabinets and storeroom, and stoforth

check the availability of food at homB03 states that he checks the inventory by
saying, fABefore | go shopping, | open t h
there, 06 and adds, Al just create a ment a
things out of my a@sulaé¢ thetcksd Bi sciennhent
t his, I shoul dn't b uy eralfleaansurders $oomakesat o c k
mental list that reminds them what to get and what to pass while shop@Rg.

while similarly checking her inventory before shoppirggates that inventory

checking made her realize the products she consumes more frequently so that she no
longer buys products that are already available at home. This prackeepihg a

track of what is availableat home reduces food @t in terms ofpreventing

overstocking and not taking the risk of deteriorating what is already available at

home.

4.2.1.2 Making a Shopping List

Grocery plans can also be made by making a shopping list to avoid buying
unnecessary products that will be susceptible to resuttifmpd waste production.

PO2poi nts out that dAwhen | run out of some
and | write it there, 0 and states that st
board at the exact moment she ran out of them. Howshkerfurther explains that

she brings a separate list to shopping that includes the products on the board but also

the products she decided on consuming that week. So, the list of products that are
missing at home expands with products that are plannsel¢consumed in the short

term. PO5 while also reflecting on her consumption plans, points out that bulk
purchased products, such as meat and legumes, are not on every shopping list that

she makes because they are being purchased fetdongonsumptiorend asserts
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that AYou know, my I|ist is about what we wil
that are being made by consumers on their shopping lists according to their
consumption plansP11, while asserting that the shopping list is basically their

shopping guide, points out how flexible their shopping lists are due to their pursuit

of seasonality and also diversity in what t
list there, for example, | did not e the names of the vegetables are usuallget

out to buy two kinds of vegetables and two
shopping list (see Figure 4.4) she made for her cultural probe.

Nligveeis Listest
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Figured4. Shopping | ist f.rom P1106s cultural pro

However, she also explains how they look for diversity on their plates while also
being concerned about eating only seasonal
had a meal with leeks and cabbage. Next week we will have one of them again

because theyra both winter vegetables, but we will change the other one, we will

have another seasonal vegetable. 0

P08 however, provides another perspective onnlist k i ng by pointing out
shopping |list iIis something that started aft
hi ghlights how seriously they take it by ste
we needpne by one, and we go shopping with that paper in our hand. One hundred

percent o, but she also explains that the r

seriously is to keep a record of their expenses. So, some consumers may make
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shopping lists not to prewt food waste in the first place but due to economic

concerns.

4.2.1.3 Ensuring Food Waste Prevention

Ensuring food waste prevention involves a set of food purchase practices followed
by consumers either separately or simultaneously while shopping unlike the
pradices of inventory checking and making a shopping list which were followed

before shopping.

4.2.1.3.1 Paying Attention to Date Labeling

One of the practices in this setpaying attention to date labeling/Vhile also

mentioning that she would be inclined to purchase cheaper proBQétsighlights

that she pays attention to the expiration dates of the products before purchasing them

to ensure that they last until they are consurR@@, in a similar manne prioritizes
products with | ater expiration dates, ant¢
long time, even if the package is unopened, | prefer the ones with a later expiry date

on the stand. o

4.2.1.3.2 Purchasing Fresh Produce

Consumers are purchasingogucts considering date labeling when it comes to
industrial food products in packages whereas theyparehasing fresh produce

when it comes to products with no date labels. Hence, date labeling may be the

industrial equi valoeorkt adf tfhreeFhreesdqisn.e sisFior ¢
A I f 1 t'"s a vegetabl e, of cour se, I | ook
I al ways | ook at t he exPp05mwihkilealso prefediagt e . I s

to buy fresh products, expands theshness discussion about the purchasing of
products to their preparation and consum
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and eat fresh, 0 and points out that they ne
concerns as s he s ashellife. | préfer o buy afewskiloaiow o have a

because they sprout and cause poisoning.o

4.2.1.3.3 Making Consumption Plans

Another consumer practice at the shopping stagelsng consumption planghis

enables consumers not to buy products that they cannot @ilzeensures food

waste prevention. While reflecting on how he moved from making online shopping

lists before shopping to considering consumption plans while shogpd3goints

out that it was hislietary changeo plantbased eating that resulted in cheng his

shopping practices. He states that he think:
and purchases seasonally available products because he believes that now that he

eats planbased, it is healthier to eat seasonal and fresh vegetables &sd frui

Another participant?02 is more interested in thutritional values of the foothat

she eats rather than their diversity. That is why she does not buy two products of the

same nutritional value as she Bkatneales, Al f |
it's enough for me to have something at home that has protein. | don't usually go and

buy green lentils if I have red lentils at
diversity within the same food category, she looksifeersity in nutritionalvalues

as she does not purchase two products that provide the same nutrition in two

consecutive shopping. In addition to these purchase practices related to considering
consumption plan€?03 decides on what to buy at the store while simultaneously

thinking about what sort of dish she could prepare with the products available there.

Al go shopping and i1 f | am going to buy | et
plan) is shaped a |little ,Hilt |wlkiel ¢ osh opki rad
prodwcts there and plan my meal accordingly b ut she also asserts
continuously thinks about when would she be able to eat these dishes that week and

how many times she would like to eat them to make a consumption plan so that the

dishes will not be mpared for nothing and food will not be waste@5also makes
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a consumption plan while shopping but her plan is rather an extended one since she
bulk-purchases meat and personally processes them (e.g. mincing, flattening, dicing,
etc.) according to theineeds beforestoring them in portionsccording to their
consumption amounts. This extended consumption plan ensures the prevention of
food waste by utilizing meat in such a way that offers versatility for preparation and

longevity for storage.

4.2.1.4 Problem Areas and Design Insights for Planningsroceries

Many participants reflected amavingas areasonforoff i st shopping. AE
if it's something | haven't eaten before or if | see such a different version of what |
usually eat , sP0O4whieealsa emphasizigg his turiosity abaut
untasted products. In addition to the influence of curiosity on crafA@gasserts

that craving is the only reason she shopdisff however P02 points out that these
craved products are usually snacks or beverages that are intended for instant
consumption and, therefore, may not be carrying the risk of food waste. Even though
these small products that are craved for instant consumption maycaatddeg food

waste, some other products that tempt consumers tepbuthase may not be
resulting in the same maer due to giving rise to owaocking.P09complains about

her purchasing behavior that she managed to change intentionally not long ago by

flashing back to times when she was going to the bazaar, and the products that are

=}
p—

being di splayed on stalls were saying,
out that the ovepurchases she was making there was causing her to make an
excessive dbrt in carrying these products home and preparing them to storage.
Mobile applications for online shopping may prevent this guaichasing behavior

that arises from craving and appealing displays by putting a digital barrier between
products and consungerHowever, they also came with some challenges during the
pandemic that jeopardized food waste prevention. While also making discounts more
visible that could still resulin overpurchasing, hence owtocking, hence food

waste, mobile online shoppingizations also fell short of allowing users to adjust
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the amount of food they would like to purchase precide02 points this out by

saying:

AWhen | think about the products we orde

of fruits and vegetables we can buyotigh an application is one kilogram

or two kilograms, and as a consumer, we are not allowed to purchase three
hundred grams of this and five hundred grams of that, because we just select
the products and they come. O

P04, agreeing withP02 indicates thathe must have wasted food during the

pandemic while using these mobile applications due to not being able to go shopping

by himsel f, and says, Al was not able to
somet hi ng. That i s why poioting ootthgw moloile e t han

applications yielded ovgsurchase and indirectly caused food waste.

In addition to @er-purchasing that causes ostrcking and is susceptible to
resuling in food waste, the lack of coordination between household members also
caries the same risk?08 flashes back to her childhood and puts this lack of

coordination between her parents into words as follows:

AMy mom would have bought tomatoes and
father woul dnot have knowmndbuelsanet t hem
himself, for example, two more kilos of tomatoes. So, suddenly there would
be a lot of tomatoes in the house, and sometimes they would not be

consumed. O

This lack of coordination between different household members is actually a
communicationproblem, and design interventions could actually make food
products that are available at home more visible through online applications by
making use of caAntegrated fridges (See FridgeCam in Section 2.2.3), and also
make it possible for all householdembers to put items on an online shopping list
or cross purchased products out of it so that no food product would be double

purchased.
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4.2.2 Food Quality Assurance and Tracking

Food quality assurance and tracking, as a strategy, indicates a set of consumer
practicesvhichare followed at the stage of storage to ensure the preservation of food
quality throughfood quality assurancend to track the quality of stored food

productsto utilize them before their deterioration throdgbd quality tracking

4.2.2.1 FoodQuality Assurance

Participants assure food quality by predominantly following two practices that are
paying attention to storing conditions of fomaldplacing and sorting foodccording

to perishability The former practice is related to the storage conditions of food in
terms of different areas and containers that are utilized, whereas the latter practice is
related to the spatial and sequential position of food in theseggstaraas and in

relation to other food products.

4.2.2.1.1 Paying Attention to the Storing Conditions of Food

All of the participants indicated their sensitivity toward storing food products at
appropriate temperatures considering their perishability. Regardindgvstates

that he decides on where to store different kinds of food by considering whether the
food is shelstable or requires refrigeration, hence its perishability. He also draws
attention to the significance of container properties while asserting ¢hstiores

most of his food in aitight containersP05, while also reflecting on the perishability

of food, highlights the influence of consumption duration in determining the area in

which food will be stored.

AThe products t ha tterm,thevprdducts that cam spoilf o r
more rapidly, such as meat or fruits, | put them into the freezer. But if | am
going to consume that food in a short period of time, the amount that | will

consume is kept outside the fridgeo.
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This statement provides a fdifent perspective on perishability that defines it not
only by the deterioration of food in terms of food quality loss but also by the
consumption duration of food. Another participaR02 also reflects on
consumption duration by pointing out that stever stores any food in the fridge
that is sheHstable, because she knows the period of time in which she will consume
the food. So, quality assurance is not necessarily provided bynwterulously
storing even the neperishables in the fridge but byaying attention to the
consumption duration of all types of food regardless of their perishability. This is

essentially an important topic considering the statement maB8%y

Al increased the number of my rtefrigerat
city. | have a fridge in the kitchen and a fridge on the balcony. Also, | bought

an additional freezer a couple of years

In this exampleP09 complains about living in a hot city and having to refrigerate

all sorts of food. However, the main reagonthis practice is not the atmospheric

temperature nor the perishability of food, it is the inclination toward making long

term consumption plans and hence overstockiP@5 however, expands the

discussion about storage conditions frperishability, consumption durationand

temperatureto a more sensitive issugtfestation She points out that she started

storing al/l sorts of food in glass containe
especially store food in glass jars because in plasticcreget infested by insects.

Storing food in gl ass -pgersshables @ blashcorgainers The st ¢
due to infestation is actually a common practice among consumers who especially

live in hot cities.PO8 points out that it is impossible store these food products in

their original packages because the insects manage to get into the sealed packages

even. So, infestation, as an external factor, also determine the storage conditions of

certain food products, and hence their shelf life.
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4.2.2.1.2 Pladng and Sorting Food According to Perishability

Some patrticipants also reflect on the positioning of food products in different storage
areas considering their placement and sortf@is one of those participants who
reflects on the positioning of lefter dishes while saying:

ASometi mes, i1t (a | eftover dish) can |
fridge where | can keep an eye on it. | don't put it on the lower shelves so that
| can see it when | open the fridge, or even when | go to thesftmget

somet hing el se. 0

By doing so,P02r emi nds hersel f, il need to fini
explains that having something in front of her eyes means exactly that. Having the

|l eftover dish there makes hwamlgangtot he mo
consume this today?0 I n the pursuit of f
asking herself ot her guestions such as,
ingredients?0 or fAWhat can | cook next t
This way, she makes consumption plans that guarantee that the leftover dishes are

not left in the background in any way and hence wasted. This strategy will be called

food rescuen the following sections (see Section 4.5.1) and further discussed with

therelated consumer practices followed to implement it.

P08 makes the distinction between the reasons behind the placement practices of
perishable and nonperishable food clearer as she mentions a kitchen cabinet and
points out that they store nonperishablié&e Igrain products, legumes, and root

vegetables such as onions, garlic, and potatoes there.

AWe put onions, garlic, and potatoes ¢
our armsd reach. Next to the | egumes,
right nex to lentils and beans, right there, at our fingertips. So that we can

easily take these things from the cabi
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This statement shows us how the perishables are positioned in storage areas
according to their shelf life to ensure theansumption, while the nonperishables
are positioned according to their consumption frequency to increase practicality in

their use.

ALook, there are two milk bottles there.
that, actually. | put the haffinished milk bttle at the front and the unopened
bottle at the back. [...] There are vegetables in the crisper drawer, such as
carrots. | take the old carrots to the upper shelves so that they can be eaten
first because the crisper drawer is harder to reach. Yes, tkemestrategy

here. Look there, there are three yogurts. The yogurt box at the front is again

the opened one.

By reflecting on her sorting practiceP8 points out that in addition to the practice

of placing products according to their perishability inrage or practicality in use,

there is the practice of sorting them in their related storage areas so that their visibility
increases and their sorting indicates a consumption order that prevents food waste

production (see Figure 4.5).

Figured5.Sorted mil k bottles and yogurt buckets
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4.2.2.2 Food Quality Tracking

Participants track food quality by primarily following two practiedscharepaying
attention to sensorgttributes of foocandchecking the expiration dat&he former
practice is about evaluating the changes mostly in the visual, olfactory, tactile, and
gustatory properties of food products and assessing food quality in accordance with
this evaluation, whesas the latter practice is about occasionally checking the expiry
information provided by date labels to assess this quality instead of relying

predominantly on human senses.

4.2.2.2.1 Paying Attention to the Sensory Attributes of Food

PO1reflects on her food qu#i tracking practice by mentioning how she depends
on her senses while also pointing out that the sensory properties of food are being

evaluated in some sort of order:

~

Alf there is nothing wrong with the
wrong wth the smell, | taste it. If there is nothing wrong with the taste, | eat
it. o

This order may be due to the fact that the evaluation of the visual properties of food

does not cause any discomfort for consumers like the evaluation of olfactory

properties otthreaten their health like the evaluation of gustatory properties. She

then adds that she follows this sensory evaluation order even for products that passed

their expiry dates by addressing, AAnd

this methodand drink it if there is no problem with the appearance, smell, and taste."

So, some consumers trust their senses more than the labels on packaged products.

P04, however, asserts that the tactile properties of food are more distinctive, and

hence usefuin evaluating food quality than other properties, as he points out:

a |

Al actually check i f It has softened

can't tell i f i tds gone bad by the
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tomatoes. As for the smell, | dothink I've ever spoiled anything to the point

of stinking. o

While taking the practice of food quality tracking by paying attention to the sensory
attributes of food to the next levd?02 indicates that she does not believe in the

existence of expiratiodates as she points out:

Since | don't eat animal products like milk or yogurt anyway, there is no
expiration date in my life that could pose a health threat to me. So | try to
determine how long the products that | have will last by tasting, touching,
etc."

This statement demonstrates how dietary differences among consumers may
influence their quality tracking practices. Other than these dietary differences,
however, the complexity of food may also determine consumer practices in tracking
food quality.PO2 points out that tracking the quality of leftover dishes is harder than
tracking the quality of ingredients since they are stored in less visible containers by

stating:

~

Al don't think the quality of dishes
It's not as easy as tracking washed greens or something that's been chopped
and put into a glass container, because | don't go take the lids off their pots
every day and check them. o

This example indicates how containers may hinder the trackability of visual
properties of food by decreasing visibility, however, some other participants point
out the ways in which containers may also be improving the quality tracking practice.
While reflecting on the same visibility problem brought by opaque contaings,

states that, during her cultural probe experience, she realized how her storing practice

is based on increasing the visibility of stored food products:

AWhil e | was Kkeeping this diary, I
primarily based on visibility. Becaagor example, when | put too much food
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in nonglass, norransparent containers, | forget them, and they spoil. That's

why | generally use glass containers.

This statement shows how material selection is critical for the quality tracking of
food productsn containers; however, for example, jars that are used for canning
may also manage to give sensory information for quality tracking regardless of the

materials they are made of.

Alf you have vacuum seal canned somet
camed food can no longer be consumed. I've thrown a few jars away because

health is more iIimportant than anythin

Here,PO6points out that the containers used for canning manage to provide sensory
information about food quality to the level of foodfetgt. Interestingly, this
information is provided by something as ordinary as a lid. However, it is so
ungquestionable that the power of decisinaking about throwing away the stored
food is almost taken away from consumers since the consumers are diveisbal

and tactile feedback that directly informs them about food safety. Nevertheless, this
never lets them question whether the food is still safe or not, depending on their
autonomy in evaluating the sensory information provided by the food itselfl lwan

the knowledge they have about food quality loss. This autonomy in throwing food
away due to personal evaluation of sensory properties of food may be observed in a

statement made 03

Al ot is more psychological lp enayabe s e f o
going bad in a few days, but at the end of five days... You know that it is just
boiled vegetables that are stored in a container and kept in the fridge. You
know that maybe you can drink it, the smell doesn't bother you either, but it's

abitingai ned in us now: Oit's been there

don't give it another chance anympte t hr ow it away. 0
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4.2.2.2.2 Checking the Expiration Date

Even though some participants show interest in tracking food quality by paying
attention to thesensory attributes of food products, a wide range of consumers state
that they prefer checking the expiration date of products to track quality if date labels

are available instead of evaluating this quality based on their sensory perception.

Al al wh hesexpordiien date of the yogurt | buy at home before | use
it, for example, even if | keep it in the fridge. If it's even a little bit past the

expiration date, | don't smell i1t, taste

Here,PO5states hovghe relies on expiration dates rather than the sensory attributes

of food and asserts that she throws away food right away after its expiration date

without smelling or tasting it. Another participant who is sensitive about expiration

datesP11], cuts datéabels out of spice packages and sticks them onto the containers

that she uses at home. fiBecause they are be
and | don't remember when | bought them, 0 s
labels while transferrip food products from their packages to containers at home

makes their expiration dates untrackable, and this bringdémstigg products on the

brink of food waste due to their increased consumption duration.

4.2.2.3 Problem Areas and Design Insights foFFood Quality Assurance

and Tracking

The strategy of food quality assurance and tracking provides design intervention
opportunities for reducing food waste in various w&@&l reflects on food products
that are less frequently consumed and points out that siresddle deterioration of
these products at the moment of use due to her lack of quality tracking. She gives

tomato paste as an example of these less frequently consumed products.
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AWhen | cook with tomato pastetafter
the moment | open the jar. | must not be keeping track of its quality since |

reali ze spoilage when I '"m about to us:

She then points out that she never spoils fruits and vegetables because she has control
over the amount of purchase; however, wheromes to tomato paste, she has to

buy a predetermined amount of it in a jar. This shows us that packaged products that
are sold in predetermined amounts are prone to spoilage due to preventing consumers
from being able to purchase products as much es fihedict to consume and are
capable of quality tracking. So, even though the problem seems to be the
consumption frequency of tomato paste in this example, it is actually a packaging
problem about predetermining the size and amount of products. Thikermrob

critically overlooks consumer needs, and hence, results in food waste production.

Another problem area in food quality assurance and tracking is storing a number of

food products in an area that exceeds its storage capacity. This-Gapacity

storag practice decreases visibility and makes it harder for consumers to track food
quality. POlc omp |l ai ns about i nfestation and st
products that | keep outside the fridge :
to storethem outside the fridge, but | realized that they were infested by bugs or
something. o0 In this exampl e, we see how
refrigeration of nofperishable food products, and although this might seem to be a

GHG emission problemit actually is an aboveapacity storage problem that

decreases the visibility of all products stored in the fridge and jeopardizes their

quality tracking. Even though this abewapacity storage may sound similar to
overstocking, the latter is a commbt different problem that has little to do with

storage capacity?02complains about living in a fairly old house and states that the

physical limitations of the house and furniture prevent her frompwehasing and

consequently ovstocking foodproducts.
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AThe kitchen is really smal/| and | have
this as something that regulates and limits my purchase and storage practices

since | cannot actually buy and store mu

If not prevented, ovetocking may lead tthe abovecapacity storage of products,
which would happen t®02if she was able to ovgiurchase products in the first
place. This aboveapacity storage would then decrease the visibility of products
and, hence, hinder their quality tracking, which dolglaveP02 with deteriorated
products. Regarding overstockiiRQ6reflects on her freezergctice and indicates

that ovestocking decreases the visibility of products in the freezer. She then points
out that when this decreased visibility is combinethwhanging sensory properties

of products due to freezing, the food quality becomes untrackable, and hence food

waste becomes inevitable.

AWhen you fil!/l the freezer too much, y O

background, and then their appearances chaagd you can no longer

answer questions |ike O6how I ong ago did
waiting?6, o6can | use 1 t?206 or even somet
away a lot of products in this way. That's why | don't store much in the

freezer only a |ittle. o

As she further elaborates on this problem, she states that she makes use of different

types of containers whil e s puwir(ioadgnaf ood i n t
small package or a container or a bag and putitinthe freezae However, she po
out that even with this variety of containers, she cannot deal with the mentioned

gual ity tracking problem as she compl ains,
freezer, it goes back and back and far back. The next thing youy ksshape has

changed and even you cannot recognize what
area in quality assurance in terms of placement and sorting since even though the

food products are being stored in a condition that prevents them fromlgminthe

lack of control in the placement and sorting of these products decreases their

visibility. In addition to this problem, the changing sensory properties of frozen food
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products hinder quality tracking as well. This combination of problems may be
sdved through freezer or freezer accessory designs that offer a better placement and
sorting of food products and through food container designs that still manage to
inform consumers about the frozen food inside by following design strategies such

as labelng or color coding.

4.2.3 Food Measurement andPortioning

Food measurement and portioning, as a strategy, indicates a set of consumer
practices that are followed at multiple stages of household food handling. These
practices may be followed in the forms fobd portioning during the storage of
groceries food measurement and portioning during the preparation of disires

food portioning during the consumption of dishEsod measurement indicates the
strategy of using a variety of kitchen tools, equipment,tensils as well as body

parts or eyeballing to measure food, whereas food portioning indicates the strategy

of dividing food into portions by making use of a similar variety of tools.

4.2.3.1 Food Portioning During the Storage of Groceries

Even though food portioning sounds like a preparation practice, for some
participants, food portioning starts right after shopping while getting groceries ready
for storage. This portioning of groceries takes many forms and is carried out for
different puposes of consumerB01 reflects on her storage practice for greens as
she points out that portioning greens into two or three groups and wrapping them
with a tissue or cloth makes them last longer while being stored and easier to use
while being preparedShe also states that she chops many fruits and vegetables
before storing them and points out that this way, she feels more capable of tracking

the amount left and its quality.
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il chop and store things |ike carrots, r
that it is easier to use them then. This way, | can keep track of how much food

| have and how Il ong it will take me to c

P02 while addressing this practiceiagredient preppingindicates how portioning
groceries on a weekly basis speags meal preparation and how not having
previously portioned ingredients discourages her to d@ORtakes this ingredient
prepping practice to the next level as he states that he portions ingredients not only
for refrigeration but also for freezing amdlicates that he even combines ingredients

while portioning them so that they become preparatiaaly.

AFor exampl e, I buy bell peppers and cut
them in the freezer. Or if | buy leeks... Leeks are already huge, \vakhh

them directly, cut them, throw a chopped carrot inside [the zip locker bag],

and put them in the freezer. Then, if | want to cook, | just take them and cook

them. Maybe my most characteristic way of storing products is freezing

t hem. 0O

This way,P03increases the shédife of his ingredients at the stage of storage as he
freezes them and their practicality at the stage of preparation as he portions them.

P0O5makes a similar approach to storing meat (Figure 4.6) with similar intentions:

Figured6. Porti oned minced meat from P0O56s cul't
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AWhen we buy the meat, we mince it
like this so that | can easily break it down to a size that | can consume once
i t 0 en. Ifalsogut the meat | buy in small packages in the freezer, whether
it is cubed or minced. So that | can keep it for a longer period of time without

spoiling it all. That's actually my

Her choice of container for freezing meat, nylon bags, jtegides some design
insights since this choice is being made due to the material properties that allow
consumers to pound and give any shape to the meat inside the bag, and any shape to
the bag itself, while also allowing them to leave marks on the bdig @ knot
wherever they like for portioning. This flexibility in their usage makes consumers
prefer nylon bags for storage. Algmortioning meat products after their purchase,
P06 points out that she stores them in rather smaller portions to have control over
the amount of meat she likes to add to a dish. She even mentions using a kitchen
scale to portion minced meat to be precise with the amount of meat that falls into
these portins, while also pointing out that this enables her to use more than one bag
of this portioned minced meat depending on the dish. So, playfully, it would not be
wrong to say that while portioning the minced meat, she makes sure that the
portioned meat is thgreatest common divisor of the amount that she uses in different
dishesP11, while also portioning meat after its purchase, looks for diversity in the
forms of meat that will be portioned rather than flexibility in the size of these

portions.

A F o r mpéexfa meat, | roast some of the minced meat and store it in the
fridge. | also make meatballs with a portion of this minced meat and store
them in the freezer so that we can cook them later. There is also minced meat

that | don't make meatballs withpad | keep it as it 1s
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Figured7. Di fferent forms of portioned mi

Even though seeming meatensive, the practice of food portioning during the
storage bgroceries may be followed for other categories of food as RBreflects

on her portiomg practice for lemons (Figure 4.&s describes how she squeezes all
lemons after their purchase and freezes their juice on an ice tray. ThiBidaot

only prevents the pile of lemons from going bad but also prevents herself from
having leftover lemons in halves due to having control over the amount of juice she

likes to have on dishes and never producing any leftover lemons in the first place.

NnFor e xwaeawgnlsqeeze lemons and put them in the freezer. We wait
until these lemon cubes melt and put their juice on all sorts of dishes and use
them in salads. Because normally it is very difficult for the lemon to last since
when you buy it, even if you bugliha kilo, you use just half a lemon for a

meal , and it is very difficult for
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Figure48. Frozen | emon juice from P146s cul't

4.2.3.2 Food Measurement and Portioning During the Preparéion of

Dishes

The strategy of food measurement and portioning during the preparation of dishes is
implemented by following primarily two practices that aneasuring ingredients

while preparing dishes armmteparing dishes in portions the first place.

For the measuring of ingredienB)3states that he only uses a water glass as a tool

of measur ement as he states, AThe onl vy t
making rice or something, you know, 6 and
for the rest of the dishes. This may be due to the fact that the measurement of some
ingredients in some dishes has a radical impact on the outcome qualities of the dish,

such as taste or texture, and this may be forcing some consumers to make use of
measurement td® for certain dishes or in certain recipB€5 also points out that

she uses measurement tools only when she is following a special recipe to measure

ingredients precisely.
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Al'f |1 am going to make a dish by foll owir
to look at a book or something while making it, | do it by scaling ingredients.

There are cakes or other things that we

She also adds that she uses glassware and tableware to measure ingredients in terms

of cups and spoons as wéllt asserts that there is also the skill of eyeballing
measurements that comes from experience in the kitéH®his, however, a lot
dependent on measuring tools as he states,
almost every dish, it measuresinge and mil |l il iters, o0 and t al

he points out, Al don't know what to do i f

For the preparation of dishes in portioR§2 prepares amounts of food that can be

consumed in one sitting and guarantees to have no leftover disieeals® points

out that by processing (e.g. washing, chopping, etc.) as many ingredients as

necessary for the preparation of these sisglwing dishes, she guarantees to have

no leftover ingredients as well which she believes to become more peristiable af

being processed. In a similar manrigd4 prepares as many tacos as he likes to eat

and | eaves the rest of the ingredients wunt
general idea is to start with smalsl porti on:¢
his portioned food consumption practice as
on to the next one. I f I can't finish it, I
way, he prevents tacos from turning into leftovers and ingredients froiingpo

earlier or mixing together so that they cannot be used for any other dish. He points

out, Al pay attention to the size and quant:i
a way that there are no | eftoveabed because

believes that chopped ingredients spoil more quickly.
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Figure49. Chopped and portioned ingredients

Regarding the portioning of ingredienB)5 intentionally boils all the legumes she
has so that, after using a portion of them in a dish, she can freeze the rest of these

boiled legumes in, again, portions for later cooking.

Al boil all the | egumes, and tHen, ac:t
put them in the freezer in small bags and take them out and use them as we

need. 0

Regarding the portioning of dishd®08 asserts that portioning of dishes is being
made according to how long the leftovers of these dishes last and points out that the
category of ingredients (e,druits and vegetables, legumes, meat, etc.) is influential

in determining this shelf life, and hence, in determining the amount or portioning of

the dish that will be prepared.

AWe prepare things |ledkaeusegtehay!| kcordd ts |
the second or third day. But legumes... For example, we can prepare them a

little too much, because they can be stored for the next day or even the third

day. Obviously, what food | cook has some effect on the amount oftthe dis

For example, things like fish... Fish is definitely consumed instantly. Fish is

not even saved for dinner. We make fi:
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4.2.3.3 Food Portioning During the Consumption of Dishes

The strategy of food portioning during the consumption ofedisk implemented by
following primarily two practices that arerving food in portionsandheating up

leftover dishes in portionsRegarding the former practicB03 indicates that he

serves food according to the type of dish that is prepared and states that he either
singleserves and finishes the dish or takes half of the dish and stores the other half
as a leftover for the next me&02 however, expands the dission from serving

oneself to serving guests and asserts that she lets everyone serve themselves to not

have any leftovers on plates that will be resulting in food waste.

AUsually, when my friends are over, | do
[...] I leave that initiative to people and let everyone decide on how much

food they want to eat and serve themselyv

Regarding the latter practice, while not reflecting on how guests serve dishes to

themselves but on how each household member skftever dishes to
themselvesP06s t at e s, Alf there is someone in the
is going to have something to eat, he takes as much of the food as he will eat and

heats it in a pan, 06 and addeatsfihBlamoshbes not h
he wild/ eat. o This way, al |l members of the

smaller amounts so that the rest of the dish lasts longer where it is being stored.

4.2.3.4 Problem Areas and Design Insights for Food Measurement and

Portioning

The grategy of food measurement and portioning defines several problem areas that
provide opportunities for design intervention. One of these problerageisall
measurementvhich indicates an estimation by sight at the multiple stages of
household food handilg, from deciding on the amount of food to be purchased at
the retailers to deciding on the amount of food to be prepared or served. Although

not necessarily problematic in all cases, some participants fall short of making this
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measurementP0l, being oneof the participants who have trouble with eyeball

measur ement , i nsists on measuring everyt
many times | don't get it right. o She gi
says, ARThe spi ce meabecaasebpoured oy mistake,foigin | w

deci ded not Palaldo acleets onthowlthere ks .ar inconsistency

between the dishes she makes.

AYou know since | don't use a measu
ingredients, sometimes even the dighas | can make very well turn out to
be bad. o

Another issue concerning eyeball measurement is disproportionately prepared
dishes, meaning that dishes can turn out to be out of proportion, and be susceptible
to causing food waste, due to a lack of cortk@r the amounts of ingredients added

to a dish while trying to keep a balance between the ingredients considering
properties such as taste or textir@8reflects on this process by giving an example

based on her experience as follows:

A | put spaonsef yogart foreexample, if | am going to make a
pursl ane salad. Somehow there happens
there is not enough purslane, | et me

it is too much, | et me add some yogurf

The digussion on food measurement and portioning can be expanded to the problem

of being a good provider. Good providers do not necessarily but usually produce

food waste if they buy, prepare, or serve more food than needed or requested by other
household membsy friends, relatives, guests, neighbors, or other people in social
relationships with themselves to different exteRi31 reflects on her food serving

practice and states that she used to eyeball measure the amount of food to be served

but addsfi Wh ewas serving food to other people, | would intentionally serve them

t oo much. Someti mes | woul d serve them
watching. 0 When asked about the reasons f

that Al thosgiiabst guepteaving the guest.
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P03 reflects on the same issue by pointing out that avoiding food waste takes a back

seat to pleasing guests when it comes to serving them.

AWhen | host guest s, | ,ltsydossérnleyttos er ve t he
everyone a little bit equally, that's my main motivation. | don't mind if there

is leftover food, but I want to make sure there is enough for everyone
equally. o

The amount of food waste produced by consumers due to being a goateprov
however, may be reduced by multiple design interventions. One of these
interventions may be made toward rendering the amount of food wasted while having
guests more visible during the preparation, consumption, and disposal stages so that
they would e informed about how food waste accumulates over multiple stages
while being a good provider but does not happen merely while serving the dishes or
discarding the leftovers. Another design intervention may be made toward enabling
guests to take the leftonse on their plates away with themselves so that these

leftovers would not be discarded by the provider but consumed by guests later on.

Besides these problem areas, there is also a design intervention potential in
predetermined amounts and sizes of foampcts.PO1 points out that the sizes of
fruits and vegetables may determine the size of the dish to be prepared while

mentioning how he lacks control over measuring these products while cooking.

Al actually had to mak decauselmyeggplat bi t mor
was big. | mean, | bought a couple of eggplants and | only used one of them,

but because it was a big one... But | didn't want to cook with half an eggplant,

so |I did with the whole. o

Another issue concerning predetermined amounts amels sof products is
highlighted byP03as he reflects on how he ends up wasting food products that he

purchases for special occasions.

ASometi mes i f | 've J{imewsgeh tWhat womieéthati ng f or
be? Pickles, for example, | bought and usedntliie make hamburgers or
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something like that. They turn into leftovers since | don't eat them on a daily

basis. o

Both of these statements demonstrate how predetermined amounts and sizes of food
products either lead to an excessive amount of dishes ta bedefas the consumer

tries to decrease the number of leftover ingredients or to an excessive number of
ingredients to be left over as the consumer tries to decrease the number of leftover
dishes. This dilemma, actually, defines a design problem for pacllaging and
utilization since the food waste caused by the predetermined amounts and sizes of
food products can breeduced and even preventegleither design solutions that are
offered for food packaging at the retailer level or offered for food carsiat the

consumer level.

4.2.4 Food Rescueand Repurposing

Food rescue and repurposings a strategy, indicates a set of consumer practices
that utilize food and parts of food instead of discarding tHéwod rescuellows
consumers to utilize food and parts of food in such ways that the output is still
intended for human consumption, whereas foglirposingallows consumers to
utilize food and parts of food in many formathough the output is no longer

intended 6r human consumption.

42.4.1 Food Rescue

Consumers rescue food and parts of food by following various practices at multiple
stages of their food handling but not only at the last stage of food disposal. These
practices vary fronpaying attention to the storagemditions and consumption of
leftoversin terms of both leftover ingredients and disteek]ing leftover ingredients
to dishesadding food scraps to dishas\promptu cooking with leftover ingredients
andmaking new products from leftover ingredietatslate labeling leftover dishes

making side dishes next to leftover dislaesl torescuing sidgproducts of food
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Regarding the first practice of paying attention to the storage conditions and

consumption of leftover§04indicates how careful he is abdgeping ingredients

apart from one another (Figure 4.10) as he
the ingredients in separate bowls so that they don't mix with each other because there

will probably be | eft ov e eftoveringredentssapasto poi nt s

enables him to use them in other dishes later on.

Figure410. Separately stored |l eftover ingredient

P02 stores leftover ingredients as well but unlk@4, she stores them together so

that she can save time during the next meal preparation by using all of them together.
ifiSometi mes very small and absurd amounts of
happens, | put those small and absurd amounts ofthimgs a b ox t oget her, 0 s

and gives an example of this practice by seé

have a few | eftover ingredients. o She al so
that would decrease the shelf life of these leftoveringneties by saying, @Al pu
in the fridge without pouring sa®@e or oil ¢

also follows the same practice of storing leftover ingredients together so that he can

save time for later cooking as he states:

iFor exsamafmes when I'm going to roast some vegetables in the

oven, | chop a lot of vegetables and see that there are more than | need. In
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that case, | pour some sauce over these leftover vegetables and put them in

the fridge in a container. Then, lroasettm i n t he oven some o

Here, we can see thR03chops more ingredients than he needs due to lacking food
measurement and portioning practices (see Section 4.4.) in the preparation stage but

still does not produce any food waste since he managesstue these leftover
ingredients. This lack of food measurement and portioning at the preparation stage

may also be expanded to the consumption stage and strive for food rescue practices

to reduce food wast®01 states that she used riotbe able to finish the food she

puts on her plate in one sitting and keeps the leftover dishes for the next meal while

also asserting that if the leftovers were to be consumed the next meal, she would

leave them on the table, but if they were not plannednsumed that day, she would

refrigerate them ndb spoil them. She also assefisSo met i mes | even pl
freezer or eat it for a few days in a ro
away leftovers, and hence food waste. This statealseatdemonstrates the trade

off she makes between causing food waste and getting tired of eating the same thing

on consecutive days while deciding on rescuing leftovers. Regarding the freezing
practice for leftovers, P02 reflects on how she follows theesaractice in the face

of an unplanned event for all sorts of food that she normally stores out of the freezer

and states that #Alf | '"m going somewher e,
in the freezer so that thatsheksonetmes ptepasep oi | . ¢
ingredients before putting them in the freezer when she has to leave the town and,
hence, avoids food waste while also saving time for her next food prepaRabn.

then expands the discussion on storing conditions of leftérersstorage areas to

food containers and asserts that ANot p
container seems |i ke a very simple thing

|l ess air the food comes into contact wi t |

Regarding the second practice of adding leftover ingredients to new di¥dies,
states that she adds leftover boiled vegetables to different types of dishes as she
points out that the leftover ingredients do not make much sense on their own due to

havingl ow sati ety. Aalf 1it's |Iike five calor
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gives examples of the ways in which she utilizes these ingredients by indiéating

either put i1t in soup or pastaP@Binasomehow c
similar manner, adds leftover ingredients to new dishes instead of storing them as

they are and points out that once heated up, leftover ingredients taste as good as fresh

ones. Besides, some participants show their interest only in making new dishes from

leftover ingredients in their rescue practices but assert that they abstain from making

them from leftover dishe®09, for exampleindicated that she makes use of leftover

stuffing while preparing a new dish but abstains from turning already stuffed dishes

into new ones. This shows that some consumers might be more inclined toward

rescuing leftover ingredients than rescuing leftover dishes.

Regarding the third practice of adding food scraps to disP@3yeflects on her

rescue practice for the stems of greleypsot consuming them as they are but adding

them to her dishes. AThere is the stem of t
Al don't think | can digest the stem becausce
in the garden and | feed them withbtut unf ortunatel vy, It'"s not
but highlights #Al try to minimize food wast
the leaves and consumesthénut | only remove the root. o Ac
stem with its leaves, the consumer isiatlyy mixing parts of food that she considers

inedible with the parts that she considers edible and reduces the number of parts that

are thrown away at the preparation stage. How&@smakes a different approach

to rescuing food scraps and uses thethasnain ingredient in certain dishes instead

of mixing them with other parts of these ingredients that are considered edible or

with other ingredients more directly. Al f
on her consumption practiceswithfoodscps by expressi ng, il us e
right away because | didn't think about them much, or | didn't have time, or the
storage conditions weren't suitable. o Addr
throwing away practice, she complains about not beitg tabuse them as if they

were the same as the parts that are suitable for being used in the dishes that she

prepared.
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AFor example, when | was throwing awa
sad because they were actually good parts. But these peelst cennsed

when making olive oil dishes since they do not taste as good. Then |
discovered how to turn them into celery meatballs with some additional
ingredients, and it turns out well. For those who like the taste of celery, it is

avery nice and differet t hi ng. o

Regarding the fourth practice of impromptu cooking with leftover ingredients, some
participants reflect on how they utilize leftover ingredients by making use of them

as they prepare dishes without recige8l reflects on her practice of impromptu

cooking by mentioningfi | had a big carrot from break
couldn't finish it. | added that | eftover
why she intends to rescue leftover ingretient hi s way by #fAYou kn:q
because it was just something | eft on th
She then points out how intuitive this practice is by mentigriing put cheese t
mean | dondt know howvasaslceafcheesedandd putitt hat |
i nPO0dalso reflects on his side of impromptu cooking practice by mentioning how

he rescues | eftover bagels by mixing the
there wer e | ef tesphbadto ondtimng e folboywed thib mractfce aads h
complains about the staling of bagels by mentiofiingnd bagel s ar e s omi
hardens very quickly when |l eft over. |t
explains his rescue practice that actuailerts the staling process of bagels under

heat by Al combined it with a few ingred
delicious, and | was surprisedo while ex

his impromptu cooking himself.

Regardinghe fifth practice of making new products from leftover ingredients such
as jams or cheesBp5reflects on her practice of cheesaking from excess milk

by stating fil made cheese because even tF
date, therewa a | ot of It in the house, 0 and
|l eftover milk if it had stayed as mil k. 0
are influenti al i n rescue practices by m
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can consume mouaten, that we can use in pastries and that we can still store in the
fridge, 0 while also reflecting on the fact
more visible in the fridge than its previous form which is prone to be wasted by
addressingthecheee f orm t o be fASomething that will

Regarding the sixth practice of date labeling leftover digh@2reflects on how she

date labels her own leftovers by sticking piston food containers by mentioning
effective this pradte is when she is extremely busy or when she does not eat much
at home. She further explains that she follows this practice due to being afraid of

mistakenly consuming a leftover dish that is forgotten in the fridge for a long time

when there is a laterevr si on of the same di sh. Al f some]l
fridge and | didn't notice i1t, but | make t
concern into words by stating, Al might thi
one fromaweekago,fo exampl e, that can PO%efletsr eal | vy da

on her seasonal food preparation (e.g., canning seasonal tomato paste and freezing
it) in a similar manner as she puts date labels on her products before putting them
into the freezer so thahe does not consume the ones that have been there since the

previous season by stating:

Al f somet hing | make every season is | e
definitely put a date on it. | definitely have such a habit. Whether it's a jar or

a bag in thdreezer, | write the date and put it away. | do this so that | don't

consume the new one before | consume the previous one. | am very sensitive

about t his. o

Regarding the seventh practice of making side dishes next to leftover digiies,

asserts that ghdoes not turn leftover dishes into new dishes by adding new

ingredients to them but prefers to make new side dishes next to leftover dishes.
AActually, I know that my grandmother does
of her grandmotheebbyremsotuteoprag fiSometi mes
tarhana soup if there are | eftover beans, S

further how her own rescue practices diver
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ABut | don't do anytaditisna forlexakn@e, ittheetare |1 c o
|l eftover | egumes, 1 make a pilaf next
follows this rescue practice by pointing p@it S o | can enjoy it n
somet hi ng tRY6takes thiw practiceo thé next level by planning the

dishes that will turn into leftovers ahead so that there will be a variety of side dish
options that go well with the | eftover ¢
home, 0 she asserts anyg, ekpfaposshblrerestedtL
of dish that can be kept for the next day, and next to which new side dishes can be
added. 0o This shows us how dishes can ac:
prepared, and therefore proves to us once more thatésode, or waste, does not
necessarily happen at the end of consume

stage of disposal.

Regarding the eighth practice of rescuing side prodB&Sreflects on her practice

of adding leftover cheese whey (Figure 4.tdlthe batter and rescuing it by making
bread. fAWe make bread at home with |l efto
of |l eftover cheese whey by stating, A We
making pastries or s odmessebanathgrrdsiukpotentiah at . 0
for whey by mentioning, fiWe have never se
She also points out the reason why she r¢
and nutritious because the water has high proteirev&a it would be a bit unfair

to throw it away. 0
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Figure41l. Leftover cheese whey from PO0O50s

P06 then reflects on her practice of rescuing whey, butttiie yogurt whey (see

Figure 4.2in Section 4.1.1), by freezing and adding it into legume dishes and

mentions that she heard about this practice

unt il t hen. I tried it, and | really agreed
saysandpoist out AYogurt water (whey) is already
gets watery, we don't prefer to use it t

lot of sense to use it in this way instead of throwing it away. One of my favorite
i deas. 0 udthee explaime ow $he tried out the practice first by not
completely following all the steps of the practice but adopted it after she was

convinced about how useful it was.

Al hadn't even frozen it yet [the fi
dishes]. | used the watery part of the yogurt directly from the bucket, and
then | realized that it really makes sense, that the practice really works. So
now, when | have some yogurt from its bucket, | transfer the water (whey)
that accumulates there intm ice tray and put it into the freezer. Then | take

out the iced whey cubes from the tray and put them in a bag so they become

ready to be used when | need them. oo
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In addition to rescuing yogurt whelgQ6also reflects on how she rescues the water
that isleft in the oven bags ville roasting chicken (Figure 4.12 the oven and
addresses how she turns it into a new dish so that the spices, fat, and all the nutrients

are not wasted.

Al once bag roasted a chickenjustn t he
fl ow out with the chickends juice. Of
while eating chicken, but it is also a nutritious, delicious part. Instead of

leaving it in the bag and throwing it away, we transform it into something

like this,asoupand make a new kind of dish. o

7 e

Figure412. Chi cken juice transformed into sou

4.2.4.2 Food Repurposing

Consumers repurpose food and parts of food by following various practices mostly
at the stage of disposal. These practices vary festiizing houselants with food
scraps and leftoverandfeeding animals with food scraps and leftoversnaking

homeaccessories from food scraps

Regarding the first practice of fertilizing house plants with food scRQisieflects

on her practice of collecting food scraps in a basin on the balcony and fertilizing her
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house plants with therR04, also following the sae practice, reflect on his practice
of collecting eggshells to fertilize his houseplant (Figure 4.13) as he states the
problem with throwing eggshells away is ATh

to be useful and | osi n deputhiethecchltaral prébe.t o mak e

Figure413. Eggshell s repurposed as. fertilizers f

Regarding the second practice of feeding animals with food scraps and lefe@gers,

reflects on hepractice of feeding animals with leftover dishes if a few days passed

after their storage due to being hesitant about consuming it themsER4s.

however, points out that it is more often the leftovers of the guests that are being fed

to animals and mentions this sort of leftover disposal as His gractice. In a likely

mannerP09f eeds ani mals with | eftovmepoantson ot her
out that she has a clearer conscience by fo

feed a |living creature instead of throwing

Regarding the third practice of making home accessories from food $e08pskes

food repurposing to the next level by makimaj and cold treatment bafyem cherry

stones(see Figure 4.143nd even by selling a couple of these bags in the Tarsus

Earth Mar ket . Al consume a | ot of sour ch

consunpt i on practices Al make both jam and 1igq
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she has been saving its stones for a while before making a pillow for themselves and

being encouraged by her daughter to #edm in the market.

5 i |
Figure4.14. Hot and cold treat ment bags filled

cultural probe.

4.2.4.3 Problem Areas and Design Insights for Food Rescue and

Repurposing

The strategy of food rescue and repurposing provides design intervention
opportunities for reducing food waste in various ways. Even though some
participants show interest in combining leftovers on their plates with leftover dishes
like POl who foll ows this practice due to be
family, 0 endssexpress aheit disinclipation toward consuming each
otherso6 |l eftovers. Al think that when it
due to the bacteria that pass POaodn t he ¢
expresses hedlowwdtoreat thenm bufil don'‘twant to eat bacteria or
something |ike that, so | don't, o but po
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the pot but not on someone el sebs plate. Thi
between leftover dishes gulates and in pots and pans defines a problem area for

design intervention in terms of giving opportunities for designing measurement tools

that produce no leftovers in the first place, service tools for more accurate portioning,

containers for guests tiake away their leftovers with them or containers for all

household members by making use of color coding or personalization so that

consumers can store their own leftovers without the risk of mixing them, and so forth.

Speaking of food containers usedhaime to store leftovers, they define problem

areas in multiple food practice®03 indicates one of these problem areas by

reflecting on how certain leftovers are more susceptible to being thrown away due

to their displ easi nrgonssandefitis lefttaible éatenlater,i s a di s
it will smell a | ot aROBandpointedyfi Tipbat he wby¥yri g:e
it goes straighttothegarbegg t *' s t hrown away. o0 This probl e
both smelling themselves and also stivgkup the fridge indicates that there is a

design intervention opportunity for food containers to increase the shelf life of

leftovers and prevent their early disposal. In addition to that, food containers also

beg for an upgrade for their storage intheefe zer . Al need to put t he
in the freezer without covering them with t1}
make the cont aiP@3ahilsexmainipd the dcaspnovhyssheyprefers

to use singlaise nylon bagsovermorast ai nabl e gl ass contai ner ¢
use a nylon bag instead, 0 she says and furt
bags Al mean, you don't have to wait at al/l
you use them to make fruit juce oomja 6 Al t hough understandabl e
freezing practice with nylon bags increases material waste if not food waste in the

first place. This provides design insights for food containers about material choices

and highlights the importance of letl@mperéure flexibility.

Another issue relating to food rescue and repurposing is that some consumers
determine the faith of some food scraps by
you throw some of the peels away, they go directly to the garbage berayised

i nedi blP88and gt/es piseapples, mangos, bananas, and citrus fruits as
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examples of fruits whose peels are not edible, but addresses fruits like apples and
pears as fruits that can be eaten along with their peels. However, the edilbddy of

scraps is only a determinant for their rescue, not for their repurposing. Since
repurposing does not look for the answer to the utilization problem of food scraps

only in human consumption, the other ways in which these scraps can be utilized
havetdbe i ntroduced to consumers. Al mean, n
|l don't know if there are peSamnpontsaubho ut il
AThere are parts of food that we can use
admitting dAOr | don'"t know how they can
consumers should become more knowledgeable about what parts of food kere edib

and what other parts can still be utilized in ways other than consuming them. In
addition to this lack of knowledge about the edibility of food scraps and the other

ways to utilize them, another issue concerning food repurposing is the lack of
diversityin these practice®02states that she is knowledgeable about which scraps

are edible and which others have to be utilized in ways other than consumption;
however, she points out that some of these practices aredimseming, and it is

not always posbie to follow them for every scrap she produces:

Al eat some fruits and vegetables al ol
pears or other thirskinned fruits and vegetables like potatoes, for example,

| never peel them. If | have to peel somethingoil tbs peels and make

vegetable stock with them. But some peels, like orange peels, | don't always

utilize. Sometimes | dry them or make jam, but | don't always have time for

that . o
AOnce | rooted an avocado seeRD3togive wat er
an example of her repurposing practices but aildst gr ew a bit, and
away. o0 This statement highlights how tem

again, points out how urgent the introduction to diverse repurposing psaistide
this introduction to these practices, while also informing consumers about the
edibility of certain food scraps, design interventions may play their part and provide

information to consumers about food scraps and the ways in which they can be
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utilized. It may also be beneficial for these interventions to inform consumers about

the nutritional values of scraps as well since some consumers are more inclined to
utilize scraps that are more nutritious. nATI
POl and addresses eggshells as more valuable due to being beneficial for plants while

pointing out Al am more motivated to utiliz

Composting leftovers and food scraps also defines a problem area in food rescue and
repurposingP05says that not evetgftover or food scrap can be fed to animals and

states, AThese things have to go to the gar
gar den, I can't compost t hem, so they end wu
the question of whether it would be pide to compost at home even for apartment

gardeners or whether composting is really reliant on having a gardenPfbce

claims that AThere is nothing to do, 0 with
animals. UnlikeP05 some participants are more iopistic about composting in

apartments, lik€05who collects food and parts of food in a basin on her balcony

to fertilize her plants. However, she compl
this (composting) in the season comes when the food can tirg basin before it

starts to smell on my balcony, 0 and indicat e
at home WAYou know, It starts in spring ant
composting is actually weathdependent due tber being concerrgt about the

smell that is being given off to her balcony while composting. In addition to smell,

some participants also reflect on other dis
a house with a garden, 0 she saygsefars she men
not composting, but adds, ABut those who |
compost in order not to have too many flie
discomforts, or pain points from a designerly perspective, call for design

interventbns to be made for enabling consumers to compost more comfortably in

their homes without being bothered by the smell or infestation caused by the practice.

Besides these problem areas that strive for design interventions to be made mostly
in the forms of pysical and digital products and product service systems, there are

also some other problem areas that may be calling for more extensive interventions
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like increasing public awareness toward food waste or providing infrastructures and
public services thagnable preenvironmental behavior®01 highlights the lack of
awareness and support while complaining about the absence of munideadity

interventions and support for composting.

Al really want to compost, bahdud!l thi n
support me. | don't think | can compost using boxes or bins and | don't know
how much | can do in the garden of an

PO4al so compl ains about government al I nt e
bins are not commoninogsrount ry. 0 He then compl ains a
bins for organic waste. fiSo maybe the mut
(food waste), o0 says P05 and flashes bac
intervention AWe wesraey sgdiiAn ¢ rtuoc kA nptaaslsyead, d
it was smelling |like french fries, o and
cooking oil for fuel .o All of these probl
governmental interventions in terms of in@e@ public awareness and recycling

organic waste, in the realization of which design interventions may play a systems

level role in defining problems, formulating multistakeholder solutions, and reaching

out to consumers while making a more hurtanteredapproach compared to the

top-down policies devised by different modes of governance.
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CHAPTER 5

CONCLUSION

This chapter presents an overview of the study and discusses findings in line with its
aim and scope while revisiting tliesearch questions on which the study is built.
The chapter continues by giving reflections on the study, including its limitations,

and provides recommendations for further research.

5.1  Overview of the Study

This thesis aims at exploring and identifying aemer practices followed
throughout the five stages of household food handling to prevent or reduce food
waste, along with the products, tools, and accessories of their choice to utilize the
different amounts, forms, and categories of food. While ainingxplorethese
practices, the thesis simultaneously aims at categorizing these practices into
comprehensive strategies that open up design intervention opportunities against the

problem areas identified during this exploration.

The answers to the research questions that are formulated in line with these aims
were initially sought in the literature (see Chapter 2). The literature highlights the
bidirectional relationship between food systems and climate changedchsihie is

one of the significantontributors to agricultur@Niles et al., 2017) and food systems
contribute to climate change predominately by greenhouse gas emissions throughout
food supply chainsMermeulen et al., 2012; Fanzo et al., 2020). Since the literature
discusses food loss and waste as indispensable consequences of these food systems
(HLPE, 2014), it expands on sustainable transitions and call©ésign for
Sustainability(Vezzoli et al.,2018) to offer solutions that benefit not only the
environment and the economy but also the society and communities (Tischer, 2010).

Regarding that, the literature @esign for Sustainable Behaviwcuses on user
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behaviors rather than the consequerdifécts of these behaviors (Vezzoli et al.,
2018) while aiming at enabling users to adopt desired sustainable behaviors and
abandon undesired unsustainable ones (Bhamra et al., 2011) by following a variety
of design intervention strategies (Bhamra et2il11; Selvefors et al., 2011). Then,
consumer practices came into the focus of this study due to the expanding literature
on PracticeOriented Design for Sustainabilityhat allows designers to promote
sustainable transitions on the consumer level (Pette2015) by defining potential
design intervention areas to change feabte producing practices (Hebrok &
Heidenstrgm, 2019)

In light of this review, twestep fieldwork takes place in the study in line with the
adopted methodology (see Chapter 3) Wiionsists of cultural probes and semi
structured interviews. Prior to cultural probes, an online survey is conducted to
recruit participants for the following fieldwork considering the household food
practices they follow to reduce or prevent food wastee survey collected more

than 140 responses, and 61 respondents were found eligible to continue with the
fieldwork. Out of these respondents, 22 were contacted and 13 were recruited. From
these recruited participants, visual and supporting textual data cediected in
cultural probes, and verbal data was collected in stmctured interviews. The
collected qualitative data were analyzed, and the emerging themes were presented in

thefindings chaptefsee Chapter 4).

This chapter concludes the studygrgsenting this overview while also continuing
by revisiting the research questions and providing reflections on the atuitiyalso

makes recommendations for further research.

5.2  Revisiting Research Questions

The literature review and collected data in the fieldwork provide answers to the main
research question and its sgibestions. These questions will be answered one by

one in this section, starting with answering the-gubstions and then moving on to
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ansvering the main question. Regarding these, itiain research question of the

study is:

How can consumer household food practices and strategies that focus on
reducing or preventingfood waste define design intervention areas for

sustainable behavior change?
The subquestions that support the main question are:

What are the implications of Design fousainability approaches for food
waste considering current studies on related design strategies and user

practices?

What are the different sources for learnifigod practices and the

determinants for their adoption?

What are the consumer household food practices and strategies that focus on
food waste throughout the five stages of household food handling which are

planning, storage, preparation, consumption,disposal?

What are the implications of food practices and strategies for identifying

problem areas and providing insights for design interventions?

What are the implications of Design for Sistainability approaches for food
waste considering current studies on related design strategies and user

practices?

During the literature review, Design for Sustainability approaches are studied (see
Section 2.3), and the emergence of the DfS approaches is linked to the sustainability
transitions of production sg@ms. Being one of these systems, food systems require
sustainability transitions due to the i
economic, social, and environmental rights (HLPE,2014), and the DfS approach is

adopted in this thesis to study consuiesrel food waste in line with this imperative.

Even though this imperative is intrinsic to these sustainability transitions, most

sustainability approaches to food systems are produrtiensive, meaning that
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they focus on boosting production in ternfsgopowing more food by prioritizing
technological interventions to meet their environmental congé&Bilali et al.,

2018). This focus, however, risks the sustainability of these interventions by missing
out on the social imperative of sustainabilitgrtsitions of food systems. The DfS
approach, on the other hand, realizes that sustainability transitions are possible not
only through technological interventions but also through social, cultural,
behavioral, institutional, and organizational intervergi(@eschin & Gaziulusoy,

2016) that areesource efficientircular, and/or capable of enablisgcial change

and equity(Liedtke, 2018).

Therefore, this thesis reviews the DfS approaches on four intervention levels that are
product interventions produwct-service system interventignsspatiosocial
interventions andsocictechnical interventionsHowever, as the literature review
continues, the thesis initially focuses on Design for Behavior Change to understand
how design interventions alter user babavand then on Practig@riented Design

for Sustainability due to its aim at understanding and identifying consumer food

practices followed toeduce and even prevepbd waste in households.
Design for Sustainability approaches

Although capable of being offered on four intervention levels, these sustainable
design solutions turn out to manifest more commonly in the forms of product and
productservice system interventions but more rarely in the forms of spatial

and societechnical interventions when it comes to designing for constevet

food wastereduction Focusing on reducing or preventing household food waste
through product and produservice system interventions, DfSB is the only DfS
approach followed in the litetare for that purpose. Considering the fact that the
Green DesigrandEco-Designapproaches are followed to reduce the environmental
impacts of product interventions (Vezzoli et al., 2018; ),Eheotionally Durable
Designapproach is to build and extens@tional attachment between users and their
products to counter the throwaway society (Chapman, 2015Nahee Inspired

Designapproach is to imitate nature to render produetionsumption systems
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sustainable through Cradile-Cradle Design (Braungaet al., 2007; Bakker et al.,
2010) and Biomimicry (Benyus, 1997), and Design for BORapproach is to offer
marketbased solutions to improve the lives of people living in the areas of abject
poverty, DfSB stands out as the most relevant approach taroerkevel food
waste reductionfrom a behavioral perspective since it studies and alters user

behavior.
Design for Sustainable Behavior approach

The DfSB approach focuses on the adoption of desired sustainable behaviors and the
abandonment of undesired austainable behaviors by the users (Bhamra et al.,
2011). So, DfSB is concerned about altering user behaviors that result in making an
environmental impact during the use of products and services rather than being
concerned about reducing this environmeimg@act (Ceschin & Gaziulusoy, 2016).

That is exactly what sets DfSB approaches apart from others: dealing with the
behavioral source of the problem rather than its consequential impact on the
environment. By adopting the DfSB approach while studying feaste, this thesis
focuses on the behavioral sources of household food waste, which are consumers,

rather than the environmental consequences offaasting behaviors.

In the pursuit of understanding and altering user behaviors, the DfSB approach
proposs a diverse set of design intervention strategies that vary from informing,
providing feedback, empowering, and rewarding to altering product affordances and
constraints (Lilley, 2009; Bhamra et al., 2011). In addition to these strategies, there
are four lkey principles of DfSB formulated in the literature which are making
sustainable behaviors easy to perform, making unsustainable behaviors hard to
perform, increasing the inclination of users to perform sustainable behaviors, and
decreasing the inclinatiasf users to perform unsustainable behaviors (Niedderer et
al., 2014). All of these strategies and principles form the basis of designing for
sustainable behavior, and they are highly applicable in the conseveérfood

waste context.
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Products and produservice systems benefit from these previously mentioned
design intervention strategies on a spectrum that gives the power in deceion

totally to users to enable sustainable behaviors, partially to users and products to
maintain these behaviors, andtally to products to ensure that unsustainable
behaviors cannot be performed. Enfbrmation, ecechoice, and ecfeedback are

three of these design strategies that give total decisive power to users while
informing them about resources, giving thenoicks about how they can better
utilize these resources, and providing them with sensorial feedback on the outcomes
of their chosen actions. This definition demonstrates the compatibility of these
strategies, and in fact, most of the product and presisteém service interventions

in the literature benefit from a combination of several design strategies
simultaneously to design for sustainable food behaviors. FridgeCam (Ganglbauer et
al., 2013) is one of these product interventions and proposes a fridige kuiltin

cam recorder that displays the fridge content to users via a mobile application when
requested, and ZmartFi is a technology used in a fridge to give alerts to users about
expiration dates and prepare shopping lists (Hebrok & Boks, 2017 €kamples

in the literature show that design interventionsetuce or preverfbod waste are

able to make use of multiple DfSB strategies at the same time, for example, to inform
users about the availability of food content, provide them with feedtdzmkt &s
quality, and offer them the option to make a shopping list according to the
availability and quality of this food content that would reduce their food waste only

if they request it. These features may seem noneffective in reducing food waste due
to giving the total paver in decisiormaking to usershowever, the ethical issues
surrounding DfSB approaches escalate when the decisive power is entirely given to
products due to entitling designers or companies to drive user behavior as the

ultimate decision maker in power.
Practice Oriented Design for Susinability approach

PracticeOriented Design for Sustainability is a growing research area in the

literature not only forreducing consumeilevel food waste but for all sorts of
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sustainability issues that we face today. The fact that PODS is a growipgbod
research attracts an increasing interest among researchers by providing opportunities
to make contributions to the literature. This opportunity arises from the fact that
PODS is built upon the social practice theory that focuses on everyday adbiutties
lacks the necessary tools and approaches to be utilized for exploring these activities
and implementing design interventions to render them sustainable. At this juncture,
DfS is capable of providing these necessary tools and approaches to the social
practice theory, which in turn gives rise to the emergence of @@SPapproach.

This thesis alsseizes the opportunity of developing a tool for data collection, a
cultural probe, that particularly aims at exploring consumer practices to draw design
insights from them and makes a modest contribution to the literature by presenting
its development process (see Section 3.3.2.1) and sharing its outcomes (see Chapter
4).

PODS suggests a shift from individual attitudes and behaviors to the social
organization ofeveryday practices (Mitchell, 2014), and everyday practices are
actually the better indicators of food waste when compared with personal factors,
which are central to behavioral studies, such as values, intentions, and attitudes due
to the fact that theskctors are not always reflected in the everyday practices of
consumers (Ganglbauer et al., 2013). This disparity between personal factors and
everyday practices encourages designers to study user practices that provide insights
for design intervention®ttackle sustainability problems, and that is why this thesis
looks at consumeevel food waste through the lens of PODS. In addition to this
disparity highlight, the literature about the influence of PODS on food waste calls
for designers to consider theterconnected structure of everyday food practices
since food waste accumulates in households as practices are followed one after the
other, and this fact drew up a guideline for the data collection tools developed in this

thesis.
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What are the different sources for learning food practices and the determinants

for their adoption?

The semistructured interviews (see Section 3.3.2.2) were conducted to explore
consumer practices followed teducefood waste in households including their
learning and adoptio processes. Prior to these interviews conducted in the main
study with 13 participants after they comptetide cultural probe phase, pilot
interviews were conducted, and the pilot questions were revised for the main study.
In fact, these questions gave weight to investigating participantp r obe j our neys
more in detail;however, they also aimed at exploring tlearning and adoption
processes of participants in addition to their personal opinions about food waste and
the impact of the Covid9 pandemic. Hence, the answer to thisguéstion of the
research lies within the sessiructured interviews that exargith the different
sources of learning food practices, the tratfs that consumers make while deciding

on whether to follow a practice or not, and the determinants of these practices for
their adoption.

Different sources for learning food practices:

Consuners make use of different sources of learning for food practices, and these
sources were revealed by a set of questions asked during thestsesthired
interview sessions held in the main study. These sources varied from learning from

family members anche media to learning by themselves.

The vast majority of participants state that they learn food practices from different
members of their families at young ages. However, they admit that these practices
are not always adopted until they start to live bgntselves and take over the
responsibility of managing their own budget and taking care of a house. This shows
us that there might be a time difference between the learning and adoption of food
practices, so these two processes are not always necessasbcutive, and the
learned practices may be at a dormant stage until the necessary conditions are met
for their adoption. Some participants, on the other hand, assert that the practices

learned from families are not always followed as they are but ratloelified
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according to the purpose of use. For examp(S8 stated that he learned about the
freezing practice from his mothdrowever, she was using the freezer for prolonging
the shelflife of seasonal productehereas he was using it to increase the practicality
of food preparation by having reattyuse products in the freezer. This example
demonstrates that learned practices from family members may be modified

according to personal needs and intentions.

Some participants were also following practices that are not learned from their
families but rather by themselves. This learning process is observed to be oftentimes
based on the bad experiences from which participants took leB€@isarning that
strawberres are better off stored in airtight containers BA8that blueberries are
better off stored unwashed are some of the examples of participants learning from

bad experiences that resulted in wasting food.

Other participants stated that there are varigpes of media from which they learn
about food practices. Most of these participants indicated that they regularly search
food practices online whenever in doubt about their food handling practices. In fact,
most of the food practices searched online apfeéde about storing food due to
consumersd6 | ack of knowledge in storing
consumed less frequently, bypkirchased, or exotically unfamiliar to the consumers.
While the convenience and rapid accessibility ofitbernet make it one of the most
widely used mediums of media for learning about food practices, some other
participants stated that they learn much on social media platforms. In fact, social
media platforms are observed to be useful in the introductidrspreading of food
practices among their users. Lastly, a few participants addressed the television as a
source for learning new food practices by drawing attention to cooking shows, from
which some of the participants learn new food practices anddikey tthem out

themselves.

Deterninants for learning and adoptindiouseholdfood practices

Another set of questions asked during the s&mictured interview sessions was

formulated to unfold the most significant determinants for learning and adopting
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householdood practices. Even though this significance is set by the sample of the
study, these determinants were identifiediisringing and personal backgrounds
motivation assigned values to fopdnd practice contextIn addition to these
determinants, the interview sessions also revealed the inclination of consumers to
make tradeoffs between their current practices and the practices introduced to them
while deciding on whether to replace their current practices vt ones. In this
section of the thesis, this inclination will also be addressed as a determinant, even
though it was rather explained as a phase that consumers go through while learning
and adoptindiouseholdoractices, due to the fact that the outcomiethese trade

offs also determine the adoption of food practices.

Upbringing and personal backgrountave an influence on consumer practices in
various ways. For example, some of the participants stated that they are sensitive
toward food waste due to ibg raised by parents who were sensitive toward the
environment and strived for ingraining this sensitivity in their children. This
sensitivity seems to have broudt@9to Tarsus Earth Market which is a Slow Food
project and encouraged her to produce seldl handmade products without any
motive to make a profit. Hence, this sensitivity toward nature seems to be
encouraging people to participate in production activities antbwolpro-
environmental practiceshowever, participating in production activitignakes
people sensitive toward nature and follow-prvironmental practices as well. An
example of this reverse mechanism is sePBbg as she referred to times when she
was working on an ecological farm and reflected on how this experience made her
realze the value of food and sparked change in her purchase and consumption

practices since she started supporting local farms and eating locally afterward.

Motivationsare another set of determinants when it comes to learning and adopting
practices, and they vary from one participant to the other. The two of the most
prominent motivations identified in this study were ¢lagerness to learn about new
practicesandbeinga good providerThe eagerness to learn about new practices not

only encourages consumers to learn and adopt new practices but also to discover new
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practices on their own. The success of thesensatfe discoveries, however, is
undoubtedly based on consurkaowledge and skills but also inevitably on trial and
error. PO9reflected on her discovery process by mentioning how she experiments
with the practices she already follows as she tries to implement them into different
types of products, for example, bgnning jams to prolong their shelf lifdeing a

good providey on the other hand, takes many forfiem providing for family
members, friends, and guests to simply taking care of houseplants. While mentioning
how she likes to spend time in the kitched @reparing healthy and tasty dishes for

her family,PO6stated that it would be to provide for her fantistter especially her
newborn grandchild, if she was to adopt new food practices and replace the ones she
follows. This shows us that being a gqmdvider not only determines the practices

that are being followed by consumers but also the new ones to be adopted. However,
this adoption of food practices does not have to be instant or radidabnsumers

may rather adopt them one step at a timdengiowly advancing in the intensity of
these practices?01 sets an example of this slow advancement in the adoption of
practices by mentioning how she initially collected eggshells to fertilize her
houseplants but then started composting as she gaineel coafidence. This
example shows us how the adoption of even the most troublesome food practices is
possible if the consumers were probed by following simpler practices and building
confidence over time by accomplishing them.

As influential as motivationsassigned valuet food also determine the learning

and adoption processes of food practices. The vast majority of the participants
expressed their disinclination toward wasting animal products due to assigning
values to them not only out of ethical laldo monetary and environmental cents.

The ethical concerns arosem wasting animal products for the production of which
animals were slaughted, the monetary concerns wien the low affordability of

these products for the underprivileged, anddheironmental concerns were from

the fact that the supply chains of animal products are more resotensive than

the supply chains of any other food products and the waste of animal products means

the waste of all resources utilized throughout thds@ns. In addition to the
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awareness about resource utilization in the supply chains which influences the
assigned values to food, the awareness about the multistakeholder effort made
throughout these chains is also as influential in shaping consumercegsaétpart

from multistakeholder effort, another majority of participants mentioned the
individual effort they make while handling food products also increases their value
and makes them abstain from wasting these sorts of products. These values assigned
to food products encourage consumers to learn and adefitpesahat prevent their

waste and ensure their utilization.

Thepractice contexis not only a determinant for the learning and adoption of food
practices but also for their continuity. Since some food practices are highly
dependent on thenvironmenthey are followed, thactorsdirectly or indirectly
involved in them, and othexirnal factorsthat have an influence on the realization

of these practices, not every practice can be followed in every contex?@samd

P09, for example, reflected on how they started the storage practice of freezing food
products because of two défent contextual factors. Firs?05 complained about

the lack of accessibility of retailers close to her house, andRA8rtomplained

about the lack of availability of certain food products in big cities when compared to
villages. P05 s pr obl eemammdee of Bow &etail accessibility is an
infrastructural problem that influences food practices in households, wir8as
problem sets an example of how food availability changes from rural to urban areas
resulting in consumers adopting practices toeg®rve what is available. Other
contextual factors may be climatic differences between cities since these differences
influencenot onlyfood availability but also the storing practices as some participants
stated that colder cities allow consumers toesfood products on countertops or
balconies without risking food safety. This shows us how different cities afford
different storage practices to consumers, and how consumers learn and adopt these
practices accordingly. However, what changes the praaidext in different cities

does not have to be as drastic as climatic differences, the differences in infrastructural
opportunities provided at the neighborhood level also influence the practices

followed by the people living there. For examptdlrefled ed on how ¢i j demir
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Derneji all ows her family to compost
being able to follow the same practice in any other household, let alone another city.
Besides all these contextual factors, the Cdddpandemic also seés upto-date
example of how the practice context influences consumer practices in households.
The pandemic, in fact, influenced all practices throughout the household food
handling stages from the purchase and storage of food products to the preparation
and consumption of dishes, and to the disposal of food. The purchase practices were
influenced because of the inclination toward shopping online during the pandemic,
and such practice resulted in increased food waste, for example, since almost none
of the nobile applications allowed consumers to have precise control over the
amount of food to be purchased. The storage practices were influenced because of
the inclinationtoward bulkpurchasing and ovstocking which in turn jeopardized

food wastepreventionif the quality of stored products is not successfully tracked.
The preparation and consumption practices were influenced because all household
members started to spend more time at home, and this resulted in food waste, for
example, when household membedrave dietary differences. However, the
pandemic also provided consumers with plenty of time to learn about practices that
reducefood waste and try them out, so some of the participants adopted these sorts
of practices, especially for food rescue and rppsing, such a®15 who found
enough time to start collecting eggshells and grinding them to fertilize her

houseplants.

In addition to upbringing and personal backgrounds, motivations, assigned values,
and practice context, there drade-offs that consmers make while deciding on
whether to adopt a practice or not. Consumers may seek benefits that vary from
environmental, monetary, health, and so forth while making thesedfedeut the

most prominent tradeffs sought by the participants werme-efficiency,
practicality, and usefulnesf practices Some participants even stated that they
prefer the practices to be useful over being teffeeient and practical while making
these trad®ffs. Even though this preference may be due to theepvoonnental

sampling of the participants, dpens up the opportunity for more sustainable food
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practices to be adopted when the benefits and drawbacks of these practices are well
calculated. However, some participants asserted that in addition to being time

efficient, practical, or useful, these practices introduced to them have to be

compatible with their lifestyles. This shows us that practices should be in line with

consumer lifestyles to be adoptedpwever, leaving space for modification or

personalizatiommay also enable their adoption.

What are the consumer household food practices and strategies that focus on
food waste throughout the five stages of household food handling which are

planning, storage, preparation, consumption, and disposal?

The household consumer practices followededucefood waste were explored
through cultural probes and investigated in depth through -seudtured
interviews. Both tools had their pilot versions which were then revised for the main
study to better prab the participants and communicate with them for more
meaningful data collection. Since Ganglbauer et al. (2013) highlighted the fact that
food waste does not occur at one particular stage of the consumer household food
handling but accumulates as consusngo through one stage after the other, the
cultural probes were also designed in a timelike flow through which participants
documented their food practices stage by stage with pictures and explanatory texts.
This timeline encompassed all five of thesonsumer household food handling
stages which werghopping plan and shoppinstorage preparation consumption
anddisposal Each of these stages was followed by participants for the handling of
four food categories which were meat products includiegts, eggs, and their non
animal alternatives cereal products includingrains and cerealsfresh produce
includingfruits, vegetables, and greefsd dairy products includirgpiry food and

their nondairy alternativesThe analysis of the dafaee Setion 3.3.3.2) collected

in these cultural probes with the assistance of stractured interviews uncovered

two main themes that arearning and adoptinghouseholdfood practicesand
household food strategies for reducing food wasteder which themeshe
consumestrategies angractices that focus on food waste throughout the five given

stages of household food handling can be identified.
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Figure 5.1demonstrates how tHeur subthemes developed in the thesis are related

to household food handling agtes. While demonstrating this relationship, it
highlights the fact that thesaibthemes do not belong to particular food handling
stages but rather the intensity of this relationship changes from one stage to the other.
The change in the intensity of shielationship depends on the number and influence

of practices under eaclubtheme that belongs particularly to each stage.
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Figure5.1. The relationship between emergisgythemes and food handling

stages
Practices for planning groceries:

The subtheme ofplanning groceriegsee Section 4.2) examines the consumer
strategieghat areinventory checkingmaking a shopping listand ensuring food

waste prevention

The firststrategyof inventorychecking(see Section 4.2.1) indicates going through

all storage areas for food prodyasch as the fridge, freezer, cabinets, etc. to check
their availability. This stock checking is addressed as a wayaking a mental
shopping lisby some of the articipantswhich enables them to remember what has

to be purchased while shopping. Also, some of the participants stated that inventory
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checking not only reminds them what to buy but also reminds them what not to buy
as the practice enables them to rerhemwhat is already available at honidis
practice ofkeeping a track of what is availabdé home prevents owv&ncking and
reduces the risk of food waste.

The second strategy ahaking a shopping lissee Section 4.2.2) indicates a
grocery plan that enables consumers to awoiging unnecessary food products
which may result in deterioration. This hstaking is, however, a very flexible
practice in terms of allowing consumers to make physical or online lists, to have
separate lists for different types of retailers, to change the length of these lists
according to their shopping frequency, to add items to these lists or cross them off
considering their changing needs, and so forth. In addition, the content of these
shopping lists not only depends on the availability of food at home but on factors
like shortterm consumption plans, diversity of food products available at home and
seasonality of them in retailers, shiaies or perishability of food products both at

homeand in retailers, and even having children or not.

The third strategy ofénsuring food waste preventiggee Section 4.2.3) indicates

a set of grocery planning practices followed before or during grocery shopping.
Consumers ensure the prevention of food waste by following practiqesywig
attention to date labelindor industrial products and prioritizing those with later
expiration @tes,purchasing fresh productor products without date labels, and

making consumption plamet to buy products they do not plan to utilize.
Practices for food quality assurance and tracking:

The subtheme ofquality assurance and trackingee Section 4.2)Z2xamines the
consumer practices that are relateghaging attention to the storing conditions of
food and placing and sorting food considering perishabilfty quality assurance
andpaying attention to the sensory attributes of feod checking the expiration
date of foodor quality tracking. These practices prevent food waste mostly in the

stages of storage and preparation.
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For the first strategy ajuality assuranc€see Section 2.2.1), the first practice of
paying attention tdhe storage conditions of foaddicates a focus on the storage
conditions of foodconsidering different areas and containers to be utilized. These
storage areas are determined predominantly byéhishability of food products
mostly depending on the agpriatestoringtemperaturesequired for their quality
assurance. This perishability, however, was oftentimes overlooked when the storage
areas are determined by tlkensumption duration®f food productsas some
participants stated that there is nedéo refrigerate products that will be consumed
within a short period of time. In addition to the factors of perishability, temperature,
and consumption duration, participants who predominantly live in coastal cities
mentionednsect infestatioms a contbuting factor to decisions made about storage
conditions which forces consumers to store food products Higit containers and
unnecessarily refrigerate them to keep the insects away. The second practice of
placing and sorting food considerirgerishability, on the other handndicates a

focus on the spatial and sequential position of food in these storage areas and in
relation to other food products. Considering that, some participants reflected on how
they pay attention to thpositioning ofperishablesin storage areas to remind
themselves to consume these products. Hence, such positioning prevents perishables
from being left in the background and enables consumers to make consumption plans
that include them. Apart from this positioning, atvenajority of participants made

a clear distinction between the storage areas utilized for storing perishables and those
utilized for nonperishables, showing that the decisions about the storing areas for
perishables are based on their shitdf whereashey are based on their consumption
frequency for nonperishables. In addition to these, participants also mentioned the
practice of sorting food products within their storage areas according to their
perishability. Such sorting increases the visibilitypafrishables and indicates a

consumption order that prevents their wastage.

For the second strategy @fiality tracking(see Section 4.2.2),2he first practice of
paying attention to the sensory attributes of fandicates the evaluation of the
changesmostly in the visual, olfactory, tactile, and gustatory attributes of food
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products and assessing their quality according to this evaluation. Most of the
participants reflected on how they depend on their senses while assessing food
quality and demonstradea similar pattern while making this assessment based on
their senses. This pattern shows that consumers look for visual attributes of food
products for assessing their quality first, and then smell them to search for olfactory
clues while tasting them owes aslast resort to hunt for gustatory clues. In addition

to these attributes, some participants stated that they look for tactile attributes for
evaluating food quality as well. However, the quality assessment of food products
gets more and more challengirggthe products become more complex which in turn
increases health risks. For example, the majority of participants who trust their senses
to assess food quality expressed their concerns about depending on their senses for
assessing the quality of dishestttare more complex food products than simple
ingredients. The second practicecbecking the expiration daten the other hand,
indicates the occasional expiry information checking of consumers to assess the
quality of food products rather than depemgdsolely on their human senses. Even
though most participants stated that they prefer tracking food quality by evaluating
sensory attributes of food products, some other participants stated that they prefer
checking the expiration date to track food gyallitthere are date labels available

for these food products. A few participants stated that they rely on expiry dates to
such a level that they throw away food products once they pass these dates without

even attempting to evaluate their sensory attrute
Practices for food measurement and portioning:

The subtheme offood measurement and portionifgee Section 4.2)3xamines
the consumer strategies that fred portioning during the storage of groceriésod
measurement and portioning during theeparation of dishesandfood portioning
during the consumption of dishéghese practices regulate the amount of food that

is being handled in the stages of storage, preparation, and consumption.

The first strategy ofood portioning during the storagef groceries(see Section

4.2.3.] indicates the portioning of food right after purchase and before storage. The
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practice is being followed by consumers for different purposes while handling
different categories of food and making use of different totdsisils, and products.

For example, most of the participants stated that they wash, portion, and dry off
greens and wrap them with a piece of cloth to make them last longer while being
stored. Some other participants mentioned that they follow a sim#éatiqe for

fruits and vegetables as well since they wash, peel, chop, and portion these products.
In addition, most of the participants were not following this practice only for
refrigerating portioned food but also for freezing them, and some particigants
even further by combining portioned food and freezing them together to keep them
ready to be used in the preparation stage. In fact, some participants referred to this
practice asngredient preppingand pointed out that it speeds up the preparation
process to a great extent by adding the practicality notion to food portioning.
However, another advantage of ingredient prepping was revealdDdywho
pointed out that portioning food for storage enables her to keep a better track of the
amount and quaklt of food that she is storing. Besides these advantages, food
portioning during the storage of groceries also allows consumers to have control over
the amount of food they like to use while preparing dishes so that no excessive

amount of food is used.

The secondstrategyof food measurement and portioning during the preparation of
dishes(see Section 4.2.3.2ndicates the practices ofieasuring ingredientand
preparing dishes in portionduring the preparation of dishes. For the first practice

of measuring ingredientparticipants make use of many tools such as glasses, cups,
spoons, and kitchen scales while also using their body parts like fingers and palms
to measure ingredients. Despite this diversity of measuring tools and methods, the
vast mgority of participants are still inclined to eyeball measurements while
preparing dishes nevertheless, and most of them stated that such skill is acquired in
time as they gain more experience in the kitchen. However, most of the participants
who eyeball ao stated that they useeasurement tools for some special dishes or
recipes, like the waj?03 uses a cup while measuring rice &b uses a kitchen

scale while measuring the ingredients of a dessert. This difference between the
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measuring practices follad for different dishes may be based on the fact that the
measurement of some ingredients influences especially the taste and texture qualities
of outcome dishes, and the consumers who abstain from such influence make use of
measurement tools even if suphactice contradicts with their regular eyeball
measurement practice. The second practiqarearing dishes in portion®n the

other hand, indicates the preparation of dishes in portions that can be consumed in
one sitting which produces no leftover shes and does not risk their waste. The
portioning of ingredients, however, is the prerequisite practice of preparing dishes in
portions, and most of the participants stated that they wash, peel, and chop their
ingredients but do not mix them togetherlsattthey can use as many ingredients as
they like and store their leftovers separately. So, the portioning practice in the
preparation stage is closely tied to leftover handling, both in the fordishe#s and
ingredients, and the number of portions tgbepared by following this practice is

determined by the shelf lives of leftovers.

The thirdstrategyof food portioning during the consumption of disligse Section
4.2.3.3 indicates the practices sérving food in portionsndheating up leftover

dishes in portionén the stage of consumption. The first practics@iving food in
portionsis related to how consumers serve the dishes they prepare in portions to
themselves or to their families, friends, and guests. For example,-sarglag the

dishes to oneself and letting guests serve themselves are two of the serving practices
that consumers follow to finish all the food put on plates and not produce any
leftovers. The second practicelwdating up leftover dishes in portigran the other
hand,indicates the reheating of leftover dishes in portions so that the remaining

portion lasts longer.
Practices for food rescue and repurposing:

The lastsubtheme offood rescue and repurposir(gee Section 4.2)4examines
multiple consumepractices thatescue leftoveraind repurpose them along with
food scraps. These practices decrease the amount of food and parts of food being

wastedn the postconsumption stages.
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The first strategy diood rescuésee Section 2.4.1) indicates the utilization of food

and parts of food by following a variety of practices that ensures the output is still
intended for human consumption. These practices are followed not only in the stage
of disposal but rather throughout all of the fdwahdling stages and refer tioe
practices opaying attention to the storage conditions and consumption of leftovers
both for the ingredients and dishadding leftover ingredients to disheslding food
scraps to dishesmpromptu cooking with leftovangredients making new products

from leftover ingredienidate labeling leftover dishemaking side dishes next to
leftover dishesandrescuing sidgroducts of food The first practice opaying
attention to the storage conditions and consumptiorefddVersis related to how
careful consumers are about where and how they store leftover ingredients and
dishes. Some participants indicated that they pay attention store leftover ingredients
separately in the fridge so that they last longsiile some diers indicated that they
intentionally store them together in the freezer to save time for the next meal
preparation. Participants also showed interest in refrigerating the leftover dishes on
their plates and freezing all sorts of leftovers to make thstridager. In addition,

some participants also reflected on food containers and pointed out that their air
tightness influences spoilage duration to a great extent. The second practice of
adding leftover ingredients to new dist&@sws that some particip@nare more
inclined to make use of leftover ingredients while making new dishes to rescue them
rather than turning leftover dishes into nemes Regarding the third practice of
adding food scraps to dishgmarticipants prepare dishes from food scrapsixyng

them with other ingredients reduce the amount of the throvaway parts of food

The fourth practice oimpromptu cooking with leftover ingredientglicates how

some participants utilize leftover ingredients by preparing intuitive dishes without
strictly following any recipes. Considering the fifth practicenatking new products

from leftover ingredientssome participants reflected on how theyti@ftover milk

into cheese and fruits into jam. These participants also mention that by turning
leftover ingredients into these sorts of products, they diversify the options for their

utilization which provides them with an increased opportunity to coastivam
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instead of throwing them away. For the sixth practicdadé labeling leftover dishes

a few participants reflected on how they date label their leftorrerstly with post

its and stickers so that they would know how much time has passed siiice the
preparation. Regarding the seventh practicenaking side dishes next to leftover
dishes some participants repeated how they abstain from turning leftover dishes into
new dishes out of safety concerns but prefer making new side dishes next to these
leftover dishes so that they would be more eager to consume them. A few participants
even stated that they think about the side dish options before deciding on what to
prepare as the main dish just in case it turns into leftover. This shows us that the
rescie of dishes can be planned even before they are prepared, and therefore proves
that neither the waste nor the rescue of food happens in the last stage of consumer
level food handling. Lastly, the eighth practicerescuing side productdraws
attention tcconsumer inclination toward rescuing side products with an emphasis on
the notions of nutritional values and health benefits. For exampereflected on

her rescue practice to add cheese whey into the batter while making bree@6and

on her rescue pctice to make soup from the water that is left in the oven bags she
use for roasting chicken. Both of these participants addressed that it would be a

shame to waste all the nutrients that these products have.

The second strategy dbod repurposing(see $ction 42.4.2) indicates the
utilization of food and parts of food through diverse practices which may sometimes
require skill or creativity. However, unlike food rescue practices, the practices for
food repurposing are being followed particularly in thisposal stage and their
output is no longer intended for human consumption. Some of these practices are
fertilizing house plants with food scraps and leftoyéesding animals with food
scraps and leftoverandmaking home accessories from food scr&egarding the

first practice offertilizing house plants with food scraps and leftoyeesticipants
reflected on how they make use of eggshells to fertilize their plants with an emphasis
on how shameful it would be to waste something that is known lberteficial. The
second practice dieeding animals with food scraps and leftovesss the most

followed food repurposing practice by the vast majority of participants due to having
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edibility concerns for food scraps or safety concerns for leftovers. Goimgdhe
third practice oimaking home accessories from food scrdips notion of creativity
comes to the forefront since food and parts of food are being repurposed sometimes
in unimaginable ways by following this practice. For examp[@9 stated thashe
puts cherry stones in cloth bags for heat and cold treatment and sells them in Tarsus

Earth Market as people show interest in them since they replace gel packs.

What are the implications of food practices and strategies for identifying

problem areasand providing insights for design interventions?

The analysis of cultural probe and interview data (see Section 3.3.3.2) revealed
problem areas within the consumer household food practices addressed in detail in
the previous question. Following the defioit of these problem areas, design
insights were drawn from them in line with the emergingthemes of the study to
explore the potential of design interventiongeducing and even preventifgod

waste through consumer food practices in householdsselémergingubthemes
referred toconsumer strategiemther tharconsumer practiceand allowed design
insights to be drawn from a more comprehensive perspective. Design insights drawn
from these overarching consumer strategies allowed proposed d@sig@emntions

to be applicable for multiple practices, which would have proposed interventions that
would be rather boutique if they were to be drawn from consumer practices instead.
Hence, the design insights along with the problem areas they were desmvwvit

be presented under the faubthemes of the study to stimulate discussions on the
potential of making design interventions by investigating consumer household food

practices followed toeducefood waste.
Problem areas and design insights fptanning groceries:

The strategy oplanning groceriegprovides design intervention opportunities for
reducing food waste in various waysee Section 4.24). For example, many
participants pointed outravingsas one of the main reasons tf-list shqping

Even though these cravings may not result in food waste if consumers crave food

products intended for instant consumption such as drinks and beverages, it may result
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in another way around if the consumers crave perishables. These cravings, however,
seem to be contextependent, meaning that consumers are more inclined to crave
food products if they share the same physical environment with them. In addition to
cravings, retailer strategies suchdiscounts and promotiorage also concluded to

be oneof the main reasons for elist shopping, and participants of the study were
observed to be more inclined towdrdlk purchasinghonperishables due to their
longer sheHives. Even though these nonperishables may not be susceptible to
increase food wastdulk-purchasing them causes osteicking in households and
decreases the visibility of other food products stored together with them in the same

storage area.

Considering these problem areas, making use of mobile applications for online
shopping may put digital barrier between consumers and food products that
prevents purchase behavior that stems from cravings. However, while preventing the
purchase of craved products, mobile applications may increase the visibility of
discounts and promotions that eocage bulk purchasing and hence result in
overstocking. Another shortcoming of mobile applications considering consumer
purchase practices is uncovered during the Gafigpandemic since they fell short

of allowing users to precisely adjust the weightfoofl they would like to purchase.

All these problems with mobile applications jeopardized food waste prevention,
especially during the pandemigspwever, the realization of these problems offers

design intervention areas today.

Another problem area within the strategy of planning groceries is the lack of
coordination between household members which is actually a communication
problem that comes to the surface, for example, when different household members
buy the same food prodiscor when members buy products according to the plans
in their heads while other members may have already put their plan to work. This
problem may be resolved if technologies like FridgeCam (see Section 2.2.3) have

already been implemented to allow houddhmembers to make online shopping
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lists together and cross off items on the list separately as they make the purchase

themselves.
Problem areas and design insights for food quality assurance and tracking:

Food quality assurance and trackimigfine problen areas and allow designers to
draw design insights as wéflee Section 4.2.2). For example, quality assurance is
also closely tied tgpackaging designSince industrial food products come in
predetermined portions, they prevent consumers from decminghe weight,
amount, or size of the food products and hinder their ability to assure the quality of
the products they purchase. If consumer practices were to be taken into account,
packages would be portioning food products according to how much fosdroers
manage to handle without wastigso consideringhis predetermination problem,
participants complained about the sizes of fruits and vegetables in addition to
packaged food products. They pointed out that they end up preparing more food than
they anticipate since they abstain from storing leftover ingredients due to being
concerned about their quality assuraridas problem calls for design interventions
toward enhancing food containéosvard ensuring the quality of leftover ingredients

so thatconsumers would not end up preparing more food than they need which may

result in food waste.

For the strategy of quality tracking, on the other hand, one of the most prominent
problems that cause food waste is the quality trackirigssf frequently consued
foodproducts Since these products are being used on an irregular basis, their quality
tracking becomes critical not to end up consumers realizing their deterioration in the
moment of use. So, more attention can be paid to less frequently used food products
when it canes to designing interventions that aim at enhancing quality tracking. Yet
another problem area within the practice of quality trackingldevecapacity
storagewhich decreases the visibility of all sorts of products stored in a given storage
area and here risks their quality tracking. This problem may call for design
interventions aimed at, for example, increasing the efficiency of storage areas in

terms of directly designing their interiors or the accessories that will be utilized for
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the same purposélowever, one of the reasons for ab@apacity storage is the
consumer tendency to refrigerate all sorts of products, even the nonperishables, to
protect them frominsect infestationThis ovefrefrigeration is a GHG emission
problem when it comes to thevel of doubliy the number of fridges at home;
however, when it does not come to that level, it causes alapaxity storage which
decreases product visibility, hence quality tracking, and increases the chances of
resulting in food waste. In this cas@gcieasing the efficiency of storage areas
through design interventions may still work, but insect infestation calls for other
types of interventions for enhancing the storage areas, food packages, and food
containers in terms of keeping insects away. Adilly, abovecapacity storage is

not only a problem for fridges or kitchen cabinets but also for fredndis:t, quality
trackingin freezersdoecomes even more problemagince the sensory attributes of
products change due to freezing, and consumecsme incapable of identifying
these frozen products, let alone assessing their food quality by looking at these
sensory attributes. This problem calls for design interventions that aim at, for
example, enhancing freezer interiors and accessories tobetter placement and
sorting for frozen food products so that their visibility increases within the freezer or
enhancing food containers to inform consumers about the frozen food content by

making use of labels or color coding.

Problem areas and design sights for food measurement and portioning:

The strategy of food measurement and portioning provides opportunities for design
intervention by defining several problem areas withinscomer practices (see
Section 4.2.31). One of the most prominent problems within the strategy of food
measurement is eyeballing. Eyeballing indicates an estimation by sight, and as a
consumer practice, is followed in multiple food handling stages in households from
deciding on the amount ébod to be purchased for shopping, portioned for storage,
used for preparation, and served for consumption. Although not resulting in food
waste for some of the participants, many participants lack the skills to make this

measurement accurately so theyt do not end up wasting food. For example, while
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preparing dishes, consumers experience inconsistency in the tastes of the same dish
prepared at different times due to eyeballing ingredients while not sticking to a recipe
and end up throwing away thessttes, causing food waste. Another example of the
influence of eyeballing in food waste generation would be the preparation of
disproportionate amounts of dishes since consumers keep eyeballing ingredients
while trying to achieve a certain texture or temte end up with excessive amounts

of food which they cannot finish and throw away, causing food waste.

For the strategy of food portioning, on the other hand, the most prominent problem
is, perhaps culturally coded, due to being a good provider. @andders do not
necessarily cause food waste but if they purchase, prepare, or serve more food than
required or requested by people they provide food such as household members,
relatives, friends, guests, neighbors, and so forth. The food waste progugaoib
providers, however, can potentially be reduced by multiple design interventions
made toward increasing the visibility of the amount of food wasted during the stages
of preparation, consumption, and disposal while having guests over. This way, good
providers would be informed about the accumulation of the food waste they produce
throughout multiple good handling stages and become more knowledgeable about
the fact that food waste does not occur only when discarding leftovers. Another
design interventio for reducing the food waste of good providers would be toward
enabling guests to take away their leftovers since almost all of the participants
abstained from consuming other peopl ebs |

if not fed animals with them.

Problem areas and design insights for food rescue and repurposing:

The strategy of food rescue and repurposing provides design intervention
opportunities for reducing food waste wnltiple levels (see Section 4.234. First,

considering that most paripants showed disinclination toward combining leftovers

on their plates with | eftover dishes and
interventions may either aim at designing food measurement tools that would allow

consumers to prepare the exact anmtdood that does not produce any leftovers to
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be wasted in the first place, food portioning tools for the service of prepared dishes
that would allow consumers to take as much food as they can consume to their plates,
and food containers for guests tkaaway their leftovers or for household members
that would differentiate their leftovers from others in the fridge through
personalization or color coding. In addition, food containers also call for design
interventions for their storage in freezers sith@evast majority of participants stated

that they store food products and leftovers in the freezer to increase thelifshelf

as a food rescue practice. Considering that, food containers should be designed in a
way that encourages consumers toward adgpsuch practice by, for example,
accommodating better to the storing conditions of the freezer. Since most of the
participants preferred nylon bags for storing food in the freezer due to being able to
see through these bags which enables the idenitiicat frozen content and leave
marks on these bags, or even knot them, which enables food portioning, there is
much to look up to in these bags for designing food containers. Another issue that
makes consumers prefer nylon bags over more sustainabietites to store food

in the freezer arises from safety concerns since participants stated that they abstain
from making use of, for example, glass containers since they are afraid from the lids
to shrink and make containers explode while also pointinghatinylon bags offer

more instant access to stored content due to requiring no time for the defrosting of
the container itself which is an issue for glass containers. Although acknowledging
the fact that the use of nylon bags increases material ratherfdbd waste, the
advantages they offer to consumers may shed light on designing more sustainable
food containers which encourage the food rescue practice of freezing food products
or leftovers by highlighting the importance of the ease of food portipning

identification, and access for food containers.

Another problem area defined in the strategy of food rescue is the inclination toward
rescuing food and parts of fdoby evaluating their edibilityhowever, some

consumers lack the necessary knowledge about food edibility to make such an
evaluation. So, design interventions may aim at increasing consumer knowledge

about food edibility through mobile applications or food packaging design. In
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addition, since edibility is only a determinant for food rescue but not for food
repurposing, consumers may also be informed about food repurposing practices
through design interventions so that they would know about the options for utilizing
food and parts of foodther than consuming them, which would decrease the amount
of food discarded. Although edibility is not a determinant for food repurposing, most
participants stated that they are more inclined toward repurposing nutritious food and
parts of food, makingutritional value a determinant for repurposing. So, in addition

to informing consumers about food edibility, they should also be informed about the
nutritional values of food and parts of food. However, since the participants who
follow repurposing pract&s pointed out that it is not possible to follow the same
repurposing practice every time they produce the same food scrap, consumers should
also be informed about the diversity of these practices.

Composting of leftovers and food scraps also definesoalgm area in food
repurposing which calls for design interventions to interfere. Since most of the
participants addressed having a house with a garden as a prerequisite for composting,
it begs the question of whether design interventions could managetihe practice

of composting to the household level. Even though some participants were making
use of their balconies for composting at home, they were still complainant about the
smell. In addition to smell, participants also expressed their concesns iabect
infestation due to composting, anadtlh of these discomforts strivier design

interventions aiming at enabling consumers to compost in their households.

Besides these problem areas within the strategy of food rescue and repurposing that
call for design interventions to be made mostly in the forms of products and product
service systems, there are also potential intervention opportunities for increasing
public awareness toward household food waste or providing public services and
infrastructureghat enable consumer practices forgtevention Considering that,

the vast majority of participants made statements about the lack of public awareness
toward food waste and municipality interventions aimed at collecting and

composting organic waste aedntributing to the circular economy. Even though
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these problem areas seek governmental intervention, designers may also play a
systemdevel rolein defining problems within food systems, formulate solutions
throughout food supply chains, and provide consumers with design interventions that
are intrinsically more bottorap when compared to the tolown policies of

governments.

How can consumer household foodoractices and strategies that focus on
reducing or preventing food waste define design intervention areas for

sustainable behavior change?

The household food practices that consumers followdace or preveribod waste

allow designers to investigate dgs intervention areas on multiple levels while
enabling the adoption of various Design for Sustainability approaches and Design
for Sustainable Behavior strategies during theetbgpment of these interventions.
Regarding that, Figure 5.2 preseatsne exmples for thes@lesign interventios
afforded by the problem areas defined within consusteategies and practices
investigated in this study. While presenting these examples, the figure also benefits
from the literature to position these desigterventions on mesdo macrelevels
considering the actors involved in their implementaéiod their increasing scope of
influence. The literature also brings DfS approaches and DfSB strategies to
discussion, and the figure matches some of these ajy@®and strategies with the
design intervention examplé@gprovides based on their compatibility.

The investigation of household food practices that coessifiollow to reduce food
waste;however, does not provide prescriptions for design for sustaibabivior

but reveals commonalities among practices and conflicts between these practices and
their outcomes, and therefore guides designers in their pursuit of design for

sustainability.
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1 Themes, consumer problem areas, and design i from the thesis.
I Levels of solutions from HLPE report (2014) adapted as levels of design interventions.
1 Design for Sustainability approaches (Ceschin & Gaziulusoy, 2016).

I intervention Strategies for DfSB (Ogur Aydin & Dogan, 2022).

Figure5.2. Designinterventionexamplegocused orreducingfood waste based on

insights drawn from household food practioesestigated in the thesis
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On the one hand, for the commonalities among practices, there seem to be common
determinants for their learning and atlop, along with the tradeffs made by the
consumers while adopting them, as investigated and explained in the thesis. These
tradeoffs were commonly between the advantages that these practices offered, such
as monetary or environmental benefits, usefsndime efficiency, practicality,

lifestyle compatibility, and so forth.

Other than these traddfs, there were some other commonalities between consumer
household food practices that reduce food waste. For exafopte perishability

was a critical fator in determining the practices to be followed e handling of

the food at handhowever,consumption duratiowas observed to be a much more
critical factor in determining whether the food will be wasted or not. Such insight
guides designers to desigonsidering the consumption durations of consumers
rather than food perishability. Another commonality was observed ibutieup
confidenceof participants in following even the most troublesome practices, such as
composting. This building up of consemconfidence was not only observed to be
happening by itself over time but also catalyzed by following a simplified version of
the same practice first or dividing it into multiple stages to be accomplished one after
the other. Such insight guides designar designing products or prodtservice
systems aimed at introducing new household food practices to consumers for better
adoption. Furthermordyeing knowledgeable about resource utilizatibroughout

the supply chain or efforts made from farm to farére observed to be increasing

the food waste awareness of participants regarding all household food practices.
Also, these participants were observed to be much less inclined to be wasting food
if they were alsamaking an efforthemselves at one point the production or
handling of food. Another commonality among practices was that all practices were
contextdependento some degree. This dependency was observed sometimes to be
related to factors that were geographical or climatic, other times toglmmaé or
infrastructural, and sometimes simply related to the household composition. Such
insight guides designers in considering all these factors while making practice

oriented design interventions. Lastly, tmedifiability of practices was observed to

160



be one, and perhaps the most, critical commonality among all practices, since
participants were observed to be modifying the practices that they follow according

to their own needs. This insight guides designers in designing products and services
that areflexible enough to meet the varying expectations and needs of consumers,
and perhaps even flexible enough to an extent to be compatible with the food
categories, handling stages, and contexts, hence use scenarios, that were not intended

in the first place

On the other hand, for the conflicts, the central conflict was within the design
discipline itself, and it was aboimhposing design interventiorms people that are
intended to forcefully change their behavior by establishing a relationship of power
and hegemony. However, not by imposing change but rather providing users with
more sustainable options for their current behaviors, DfSB may take the first step to
break off from this relationship of power. The complete resolution to this conflict of
hegemay is, however, only possible through not providing these options to users
top-down, but rather coming up with these options together with them in the first
place by adopting a botteop approach, such as PODS, through which these options

are not externall created but internally found.

Other than this central conflict, there are conflicts between household food practices
and their outcomes, as mentioned before. For example, making shopping lists was
observed to be preventing participants from buying ursseg products that will

be prone to be wasted. However, these lists were observed to be requiring a notion
of flexibility rather than enforcing a strict sequence of unnegotiable items, since
participants were observed to be under the influence of ndimisaseasonality
availability, andaffordability while shopping. Moving with the shopping practices,
mobile applications were recognized as digital barriers between consumers and food
products that prevertff-list shoppingand overpurchasing However, they were
observed to be making discounts more visible, still resulting inpwahasing, and
preventing consumers from precisely adjusting the amounts of food they would like

to purchase, hence causing a food waste problem that would haweendiaced in
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physical shopping in the first place. Another example of shopping practices, making
consumption plans, was observed to be ensuring food waste prevention. However, if
these plans lead to ovpurchase and result abovecapacity storagethevisibility

of stored products will be reduced, and the products will be susceptible to being
wasted. Furthermore, freezing food products, including leftovers, was a common
practice among most participants to increase the shelf life of products and prevent
their waste. However, since tlsensory attribute®f these products are hindered
once they are frozen, the practice jeopardizes food quality tracking and risks food
waste nevertheless. Another set of conflicts arises from food packages since the
participantsrepeatedly expresséiat the predetermined sizes of these packages risk
food waste by causing them to purchase unnecessary amounts of food. However,
when the sizes of these packages are determined according to the different
consumption frequencies abnsumers, thenaterial wasteincreases due to the
packaging of food in smaller portions, jeopardizing another notion of sustainability.
Another practice thatisks the same notion by increasing material waste is using
nylon bags when storing food in theezer since participants were observed to be
using nylon bags for their advantages in food handling in terms of easier portioning
and storage due to increased material flexibility and content visibility. Moreover, the
practice of squeezing lemons andrstg their juice in ice trays, for example, was
observed to prevent the pile of lemons from going bad while also enabling the
participant to have control over the exact amount of juice that was intended to be
used, hence producing no leftovers. Howeverthguractice challenges notions like
practicality, time efficiencyand evemutrition, resuling in a conflict of priorities

which would be an area worth further exploration considering design strategies and

interventions for enabling sustainable behaviwange.

5.3 Reflections on the Study and Recommendations for Further Research

This thesis focused on the variety of food practices that were adopted and followed
by consumers at multiple stages of their household food handling and aimed at

exploring their leening and adoption processes while pondering the question of
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whether design insights can be drawn from these practices so that the design
interventions based on them would allow sustainable behavior change of other
consumers. However, there was no oppotyfor this study, due to time limitations,

to expand on developing these interventions together with designers and consumers
themselves so that the potential that lies in the collaborative design processes and
generative design research approach woulthbecked. Instead, problem areas were
defined within consumer practices, and these consumer practices were categorized
into more comprehensive consumer strategies to allow design interventions to be
made in these previously defined problem areas. Alsmesexamples of these
design interventions, based on the outc
experiences, were given throughout Eiedingschapter (see Sections 4.1.4; 4.2.4;
4.3.3; 4.4.4; 4.5.3) and while revisiting the research questions inchiister.
Moreover, the field research was conducted in the obscurity of the pandemic which
imposed methodological limitations in addition to those mentioned in the
Methodologychapter (see Section 3.5). These limitations were mostly due to the
online adaptation of the study, which was not planned ahead, and they necessitated
the computer literacy of the participants as a prerequisite for sampling and
recruitment. However, this online adaptation also expanded the sample to multiple
cities in Turkey, an@ven to some other cities in the United States and Germany. In
addition, this online adaptation rendered the textual data collected in the online

version of the cultural probes more detailed and the visual data clearer.

Further research may explore desigterventions based on consumer household
food practices in collaborative design workshops together with designers and
consumers, as mentioned before, to unlock the full potential of the bofiom
approach oPractice-Oriented Design for Sustainabilityhile adopting a generative
design research approach. Moreover, user typologies may be explored and personas
may be identified before, during, or after these workshops to create reliable and
realistic representations of the consumer profiles which may rzatatihie
investigation of consumer practices and the development of the design interventions.

Also, following the investigation of the consumer practices and before developing
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design interventions, perhaps ithese collaborative design workshops, the
commondties amongconsumepracticesalong withthe conflicts that arise between
the these practiceand their outcomesonsideringnotions such as sustainability,
practicality, nutrition, and so fortmay be explored and integrated into the design
process Finally, the mesdevel boundaries of the design interventions may be
expanded to macHevels by investigating not only the consumers but also the
multiple actors within food systems to discover the influence of such relationships
in the learning, adoptiomaintenance, and abandonment of consumer practices for

food wastereduction or prevention
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APPENDICES

A. Recruitment E-mail

M Gmail Baris Zafer <xxx@gmail.com>

Evsel Gida Atigi Yonetimi Calismasi - 2. Asama

10 messages

Barig Zafer <xxx@metu.edu.tr> Thu, Mar 31, 2022 at 1:57 PM
Bcec: xxx@gmail.com, xxx@gmail.com, xxx@gmail.com, xxx@gmail.com

Merhabalar,

Oncelikle yapmis oldugum anket araciligiyla evsel gida israfina karsi uyguladiginiz pratikleri ve kullandiginiz stratejileri
benimle paylastiginiz icin tesekkiir ederim. Vermis oldugunuz cevaplar ¢alismama simdiden isik tutmus durumda. Daha 6nce
de belirttigim gibi bu anket, calismamin sadece ilk asamasi ve su an sizinle iletisime gecme sebebim de ¢alismanin bir sonraki
asamasina ankette géstermis oldugunuz ilgi.

Eger ikinci agamada da rol almak isterseniz, sizinle oyun tadinda bir gizelge paylasiyor olacagim. Sizlerse bu ¢izelge
araciliglyla ankette halihazirda érneklerini vermis oldugunuz pratik ve stratejilerinizi bes adimda fotografliyor ve benimle paylasiyor
olacaksiniz. Gizelge tamamlandiktan sonraysa yine pratikleriniz hakkinda sorular soracagim bir gériismemiz olacak.

Bu agamaya kadar ¢alismamda rol aldidiniz i¢in bir kez daha tesekkir ediyor ve ikinci asamaya dair bilgilendirmeyi asagida sizinle
paylasiyorum. Calismamin devamliligini saglayabilmem adina ikinci agsamaya katiliminizla ilgili olumlu veya olumsuz bir geri
doniste bulunabilirseniz ¢ok sevinirim. Eger ¢aligmanin bu agsamasinda da yer almak istiyorsaniz benimle iletisime gegebilir
ve cizelgeye baglamak istediginiz tarihi benimle paylasabilirsiniz.

Gorusmek tzere!

Calisma ve Gériisme Hakkinda Bilgilendirme:

Calisma kapsaminda paylasilacak cizelge, gida aligverisinden yemek hazirligina ve bu yemeklerin tiiketilip atiklarinin
uzaklastiriimasina kadar olan sireci kapsayacak.

Cizelgenin tamamlanmasi icin 7-12 guinlik bir siireniz olacak. Bu streye ihtiya¢ duyulmasinin sebebi ise
yukarida belirtilen gida stirecini basindan sonuna kadar deneyimleyebileceginiz yeterli zamani size tanimak.

Sire¢ boyunca pratik ve stratejilerinizi diizenli olarak cizelgeye not alarak ve fotograflayarak kaydetmeniz
bekleniyor. Her gtin veya gunasir 10-15 dakika gibi kisa bir siire ayirarak bu ¢gizelgeyi tamamlamaniz mamkun.

Cizelgeyi takip eden, cevrimici veya yiiz yiize bir gériismemiz olacak.
Calisma ve Goriismenin Planlanmasi

« Eger Ankara'daysaniz ve yiiz yiize gériismek sizin i¢in de uygunsa, cizelgeyi bulustugumuzda size
detaylica tanitacak ve basili olarak elden teslim edecegim.

Eger Ankara'da degilseniz veya yiiz yiize gériismek sizin igin uygun degilse, cizelgeyi bir géruntilii
konusma platformu (Skype, Zoom vb.) Uzerinden size tanitacagim. Bu gérismemiz esnasinda ¢izelgeyi
doldururken kullanabileceginiz bir ¢cevrimici platform olan Miro'yu da size tanitiyor olacagim. Miro uygulamasina
alternatif olarak cizelgeye kargo yoluyla basili olarak erismek isterseniz, bu secenegi de gériismemiz esnasinda
degerlendirebiliriz.

« Cizelge tamamlandiktan sonra gérisme icin gerekli olan planlamayi da yine birlikte yapacagiz.
Saygi ve sevgilerimle,
Onur Baris Zafer
Yuksek Lisans Ogr__encisi ve Arastirma Gorevlisi
Orta Dogu Teknik Universitesi, Endustriyel Tasarim Bolumu

Master's Student and Research Assistant
Middle East Technical University, Department of Industrial Design
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C. Consent Form

Orta Dogu Teknik Universitesi (ODTU)
Mimarhk Fakiiltesi Endiistriyel Tasarim Boliimii

Gorilisme icgin katilimci izin formu:

Bu arastirma, ODTU Endustriyel Tasarim Bolumi yiksek lisans tezi kapsaminda Onur Baris
Zafer tarafindan yurutulmektedir. Arastirmanin amaci, tuketicilerin evsel gida atig
uretmelerine sebep olan problem alanlarini tanimak, tuketicilerin atik uretimlerini azaltmaya
yonelik tutum, motivasyon ve pratiklerini anlamak ve tuketicilerin surdurdlebilir davranis
degisikligi icin uygulanabilecek tasarim stratejilerini kesfetmektir. Gunluk calismasi ve
gorusme sirasinda elde edilen veriler yalnizca bilimsel amaclarla tez calismasinda, tasarim
surecinde, bilimsel yayinlarda ve sunuslarda kullanilacaktir. Katilimcilarin kimlik bilgileri sakl
tutulacaktir. Gunliuk calismasi ve gérisme daha sonra gézden gecirebilmek icin fotograf
makinesi ve ses kayit cihazi ile kaydedilecektir. Gunlik calismasi ve gérugsmenin siresine
dair katihmcilar bilgilendirilecektir.

Bu formu imzalayarak yapilacak arastirma konusunda size verilen bilgiyi anladiginizi ve
gorusme yapilmasini onayladiginizi belirtmis oluyorsunuz. Formu imzalamig olmaniz yasal
haklarinizdan vazgectiginiz anlamina gelmemekte; arastirmacinin, ilgili kisi ve kurumlarin
yasal ve mesleki sorumluluklari devam etmektedir. Calismaya katim goénullulik esasina
dayanir. Arastirma, katilimcilar acisindan herhangi bir risk tasimamaktadir. Arastirma
surecinin baslangicinda veya herhangi bir asamasinda aciklama yapilmasini veya bilgi
verilmesini  isteyebilirsiniz.  istediginiz zaman gerekce belirtmeksizin  gériismenin
durdurulmasini talep edebilirsiniz.

Arastirmaya katkida bulundugunuz icin tesekkir ederiz. Arastirma hakkindaki sorulariniz icin
arastirmaci ve danigsman ile iletisime gecebilirsiniz. Asagida iletisim bilgilerine ulasabilirsiniz.

Katilimcinin Adi Soyadi imza/Paraf Tarih
Arastirmaci Mail Telefon

Onur Baris Zafer xxx@metu.edu.tr 05XX XXX XX XX
Danisman Mail Telefon

Prof. Dr. Cagla Dogan xxx@metu.edu.tr 0312 210 xxxx
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D. Pilot Cultural Probe
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E. Interview Questions
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