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ABSTRACT 

 

USER PRACTICE -ORIENTED DESIGN INTERVENTION AREAS FOR 

SUSTAINABLE BEHAVIOR CHANGE  FOCUSING ON FOOD WASTE 

 

 

 

Zafer, Onur Barēĸ 

Master of Science, Industrial Design 

Supervisor : Prof. Dr. ¢aĵla Doĵan 

 

 

September 2022, 188 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 ever-growing issue which jeopardizes not only global food 

security by threatening the availability, accessibility, and utilization of food but also 

the sustainability of all food systems by causing economic, social, and environmental 

distress. This distress makes sustainable transitions an imperative for food systems 

and calls for Design for Sustainability for action. Since consumer-level food waste 

accounts for not only the waste of food but also the waste of all resources utilized 

farm to fork, Design for Sustainable Behavior focuses on consumer behaviors and 

Practice-Oriented Design for Sustainability on consumer practices to reduce food 

waste. Regarding these, this thesis aims at exploring and identifying consumer 

household food practices followed to reduce and even prevent food waste within 

which multiple problem areas were defined in the study for design intervention. 

Keywords: Food Waste, Design for Sustainability, Practice-Oriented Design for 

Sustainability, Design for Sustainable Behavior Change 
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ÖZ 

 

GIDA ATIĴI ODAKLI S¦RD¦R¦LEBĶLĶR DAVRANIķ DEĴĶķĶKLĶĴĶ 

Ķ¢ĶN KULLANICI PRATĶKLERĶ Y¥NELĶMLĶ TASARIM M¦DAHALE 

ALANLARI  

 

 

 

Zafer, Onur Barēĸ 

Yüksek Lisans, End¿striyel Tasarēm 

Tez Yöneticisi: Prof. Dr. ¢aĵla Doĵan 

 

 

Eylül 2022, 188 sayfa 

 

Gēda kaybē ve israfēna iliĸkin literat¿r hēzla geniĸlemektedir. Bu literatürdeki 

­alēĸmalarēn ­oĵu, gēdanēn bulunabilirliĵini, eriĸilebilirliĵini ve faydalanēmēnē tehdit 

ederek yalnēzca k¿resel gēda g¿venliĵini deĵil, aynē zamanda ekonomik, sosyal ve 

çevresel sēkēntēlara neden olarak t¿m gēda sistemlerinin s¿rd¿r¿lebilirliĵini de 

tehlikeye atan ve giderek b¿y¿yen bu soruna dikkat ­ekmek amacēyla her yēl 

kaybolan veya israf edilen milyarlarca ton gēdaya vurgu yapmaktadēr. Bu sēkēntēlar, 

gēda sistemleri i­in s¿rd¿r¿lebilir ge­iĸleri zorunlu kēlmakta ve Sürdürülebilirlik için 

Tasarēmē gerektirmektedir. T¿ketici d¿zeyinde gēda israfē sadece gēdanēn deĵil, aynē 

zamanda tarladan sofraya kadar kullanēlan t¿m kaynaklarēn israfēnē da hesaba 

kattēĵēndan, S¿rd¿r¿lebilir Davranēĸ i­in Tasarēm davranēĸlara, Sürdürülebilirlik 

için Kullanēcē Pratikleri Yºnelimli Tasarēm ise israfē azaltmaya yönelik pratiklere 

odaklanmaktadēr. Bunlarla ilgili olarak bu tez, gēda israfēnē azaltmak ve önlemek için 

takip edilen evsel gēda pratiklerini araĸtērmayē ve tanēmlamayē ama­lamaktadēr; bu 

kapsamda ­alēĸmada tasarēm m¿dahalesi i­in birden fazla sorun alanē tanēmlanmēĸtēr. 

Anahtar Kelimeler: Gēda Ķsrafē, S¿rd¿r¿lebilirlik i­in Tasarēm, Kullanēcē Pratikleri 

Yºnelimli Tasarēm, Sürdürülebilir Davranēĸ Deĵiĸikliĵi i­in Tasarēm  
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CHAPTER 1  

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 highlighting the fact revealed 

in 2011 by the Food and Agriculture Organization of the United States (FAO) that 

almost one-third 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 that the annual food loss and waste throughout the food supply chain in 

2021 appear to be significantly more than the previous estimations and as much as 

2.5 billion tons. Regardless of how big the numbers are, they constitute the basis for 

questioning the functionality of food systems since billion tons of food are lost or 

wasted on one side, and on the other side, 800 million people are suffering from 

chronic hunger (UNEP, 2016) and almost 180 million children are stunted because 

of malnutrition (Vermeulen et al., 2012). Some other studies in the literature, also, 

question 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 reciprocal impact between food systems and climate since 

the climate is one of the major contributors to agriculture (Niles et al., 2017) while 

putting stress on food security, and the agriculture industry is to the climate while 

producing the 19-29% of global greenhouse 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 homes, suggesting it is imperative to adopt more 

sustainable consumption behaviors (Garnett, 2011). 
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Food loss and waste are considered to be the indispensable consequences of food 

systems (HLPE, 2014), and they jeopardize not only all three components of food 

security, which are food availability, accessibility, and utilization, but also all three 

dimensions of their sustainability, which are economic, social, and environmental. 

Identification of the causes of this jeopardy is essential to reduce the effects of food 

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 chain stage, 

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 human needs. These sustainable transitions are being sought obstinately by 

the practice, education, and research of Design for Sustainability (Vezzoli et al., 

2018) to come up with solutions that are not only in favor of the environment or 

economy but also the 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) while 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). Since Design for 

Sustainable Behavior (DfSB) focuses on user behaviors rather than their 

consequential effects (Vezzoli et al., 2018), adopting such an approach for studying 

food waste, a consumer-level problem, builds upon the existing literature. Another 

approach to food waste is rather practice-oriented since everyday practices and 

products used in them allow designers to promote sustainable transitions on the 

consumer level (Pettersen, 2015). 
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In light of these discussions made in the literature, this thesis focuses on consumer 

household food practices adopted and 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 practice-oriented 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 amount of food being 

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

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

¶ Explore the unique ways for consumers to follow these practices by making 

use of the products of their choice for the utilization of food they prefer to 

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

¶ Identify and thematically categorize these practices and strategies on a 

comprehensive level and define problem areas for design intervention. 

¶ Investigate the learning and adoption processes of consumer household food 

practices along with their determinants and the influence of trade-offs being 

made by consumers in them. 

1.2 Research Questions 

The main research question of the study is: 

¶ How can consumer household food practices and strategies that focus on 

reducing or preventing food waste define design intervention areas for 

sustainable behavior change? 
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The sub-questions that support the main question are: 

¶ What are the implications of design for sustainability approaches for food 

waste considering current studies on related design strategies and user 

practices? 

¶ What are the different sources for learning food 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, and disposal?   

¶ What are the implications of food practices and strategies for identifying 

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 with a wide range 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 and waste 

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 provide in-depth insights into the causes of food waste 

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

Based on similar approaches, there are studies that focus on dietary transitions which 

are essential to render food systems sustainable (IPES-Food, 2015) and consider 

sustainable diets as key to ensuring the sustainability of food systems (Berry et al., 
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2015). Even though this thesis 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 on 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, distributed, and 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 High-Level Panel of Experts on Food Security and Nutrition 

(HLPE) identifies the previously mentioned causes of food loss and waste on three 

levels that are micro-, meso-, and macro-levels, and explains the micro-level causes 

as the immediate causes of food loss and waste that lie in each and every stage of a 

food supply chain because of the individual actions and non-actions taken by actors 

specific to that stage. By investigating the consumer-level practices for reducing and 

preventing food waste, this thesis examines a set of micro-level causes of food waste 

and unlocks the potential of 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), and some authors are even concerned that there is 

an over-investment in production interventions that promotes this disproportion. 

However, sustainable transitions necessitate more human-centric approaches instead 

of operational approaches that are disproportionately on rather environmental levels 

(Ceschin & Gaziulusoy, 2016). This shift from production-oriented to human-centric 

approaches calls for design interventions that intrinsically put users at the center, and 

that is the reason why this thesis investigates the influence of consumer practices in 

these sustainable transitions. 

Being one of the design approaches, Design for Sustainability aims at enabling 

sustainable transitions in a multitude of design intervention areas, and Design for 
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Sustainable Behavior makes a rather behavioral approach to promote these 

transitions. However, the design strategies followed in the DfSB approach are rather 

top-down since they even go as further as giving the power of decision-making to 

products rather than users by embedding 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 user behavior or raise awareness 

(Bhamra et al. 2011). Considering that, this thesis takes a practice-oriented stance so 

that the consumers themselves become the first source of information for providing 

them with design solutions to reduce or prevent food waste in their households. Some 

of the emerging studies are, in fact, in favor of Practice-Oriented Design for 

Sustainability (PODS) since DfS offers an opportunity for designers to develop 

necessary tools and approaches to study user practices and propose interventions in 

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 on Design for 

Sustainability and Food Loss and Waste while being positioned at the intersection of 

Design for Sustainable Behavior and 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 mentioned before, and this focus underrates 

the implications of consumer-level food waste. However, the studies about DfSB 

focus on consumer behaviors that result in food waste and make a rather user-centric 

approach to rendering consumer behaviors, and therefore food systems, 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 top-down approach to promote sustainable transitions at the consumer level, so the 

studies about PODS propose exploring the influence of practices in food waste 
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generation from a rather bottom-up perspective. Therefore, this research is conducted 

to investigate pro-environmental consumer household food practices and define 

design solution areas that enable the learning and adoption of these practices by other 

consumers. 

 

 

Figure 1.1. The research area of the thesis in the intersection of studies within the 

literature. 
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1.4 Structure of the Thesis 

This thesis consists of five chapters that are: 

Chapter 1, Introduction, presents the research background of the study along with its 

aim and scope, introduces the research questions that will be answered throughout 

the study, and explains its significance. 

Chapter 2, Literature Review, provides an in-depth 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 the research interest. 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 the spectrum of ñtraditionò and ñmodernityò while also pointing 

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 food loss and waste 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 while 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 interventions, the chapter explains design strategies for 

sustainable behavior change by providing intervention examples from the literature 

that are made either to reduce or prevent food waste. The chapter, then, closes with 

an emphasis on everyday practices by explaining how practice-oriented design may 

be an alternative and potentially effective approach to sustainable behavior change. 
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Chapter 3, Methodology, explains the methodological approach adopted in this study 

and further elaborates on qualitative research. 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. Lastly, it touches 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 analysis into two categories which 

lay out the learning and adoption processes of household food practices by 

consumers and the four main strategies that consumers with pro-environmental 

attitudes follow to reduce or prevent household food waste which are planning 

groceries, food quality assurance and tracking, food measurement and portioning, 

food rescue and repurposing. The chapter begins by describing the different sources 

for learning new food practices and points out the trade-offs that are being made by 

consumers before adopting them along with the determinants for their adoption. 

Later, the chapter provides an in-depth investigation of consumersô household 

practices and points out problem areas that offer opportunities for design 

intervention. 

Chapter 5, Conclusion, presents an overview of the study and revisits the research 

questions 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  

2 LITERATURE REVIEW  

2.1 Food Systems 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 interconnected Food 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 fall short 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 

(Vermeulen et al., 2012). 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 contribute 19-29% of global greenhouse gas (GHG) 

emissions, and Fanzo et al. (2020) estimate these emissions range from 11-24%, 

depending on what sectors are counted in the calculation (e.g., energy, agriculture, 

industrial processes, land-use, waste, etc.).    

The global food supply intends to provide safe food to as many regions as 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 many demand-side drivers of food systems 

that cause them to constantly change along with other drivers like consumption 

patterns, urbanization, and income distribution. Other than these demand-side 

drivers, there are also trends in the food supply that cause the food systems to be in 
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flux such as competition for water, land, and energy (Godfray 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 beyond at the stages of 

farming, manufacture, distribution, refrigeration, food preparation at home, and 

waste disposal (Garnett, 2011). 

Vermeulen, Campbell, and Ingram (2012) combine these stages in the FSC into three 

types of activities that are preproduction activities, production activities, and 

postproduction activities, and discuss their relative contributions to global gas 

emissions. While the preproduction activities consist of the manufacture of 

fertilizers, animal feed, and pesticides as the main contributors to the emissions, the 

production activities are responsible for both direct and indirect emissions, and 

postproduction activities for emissions made during food processing, storage, 

packaging, transport, refrigeration, retail activities, catering, domestic food 

management, and waste 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 emission are also included, the rest of 

the stages in the supply chain are also worth attention. In that regard, Costello, 

Birisci, and McGarvey (2015) make a post-retail inventory on a university campus 

both at the pre- and post-consumer stages to demonstrate the embodied resources 

that are wasted in food in terms of GHG emissions to draw attention to the fact that 

wasted food means wasted resources -and GHG emissions made in vain. Costello et 
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al. (2015) report that 11.1 tonnes of CO2e (100-yr) were embodied in the food wasted 

between the post-retail and pre-consumer stages -while the food was being prepared 

and served in the university cafeteria-, and 56.1 tonnes were embodied in the food 

wasted at the post-consumer stages. These numbers indicate that the GHG emissions 

embodied in food waste increase as we move onto more consumer-related stages in 

the supply chain, and therefore consumption patterns may play a crucial role in 

reducing them. 

Garnett (2011), making a similar approach to Vermeulen et al. (2012), but drawing 

attention to consumer-related food waste like Costello et al. (2015), combines the 

FSC stages into two groups while breaking down pre- and on-farm emissions made 

in these stages in one of these groups, and post-farm emissions in the other. During 

this break-down, Garnett (2011) holds post-agricultural stages responsible for more 

than half of the total GHG emissions made along the food supply chain -possibly 

excluding indirect emissions made in the agricultural stages-, and 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. After this breakdown of GHG emissions according to the stages 

they were made, Garnett (2011) moves on to offer some options to reduce them 

through both technological advancements and behavior change. The author makes 

technological and managerial approaches at the agricultural stage like enhancing 

carbon removals by soil carbon sequestration activities; optimizing nutrient use of 

fertilizers and legumes; improving productivity to increase the edible output; 

benefiting from outputs like biomass and manure; and reducing the carbon intensity 

of energy inputs. Moving on to the post-agricultural manufacturing and retailing 

stages, she offers options like energy efficiency in the use of equipment and 

transportation; the use of cleaner and renewable fuels like biomass, solar, wind, etc.; 

and increasing resource efficiency by recycling and reusing products and equipment. 

Garnett (2011), at the consumption stage, however, discusses how technology 

sometimes may not be the tool to reduce GHG emissions by 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 non-removable part of the food systems, as their adoption 

led to consumer reliance on refrigeration by changing the peopleôs consumption 

patterns from less cold-chain dependent food like root vegetables to more dependent 

food like salads and berries that are perishable if not refrigerated. Also, this shift in 

consumption 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 consumption 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, restoration of natural resources, and reclamation of human health 

(Niles et al., 2017). 

Garnett (2011) then further discusses how our consumption patterns have a vital role 

in reducing food-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 consumption stage. Therefore, Garnett (2011) suggests that more 

sustainable consumer behaviors could be adopted to decrease the GHG emissions 

made both until and at the consumption stage. These behaviors differ in their 

contributions to decreasing GHG emissions and consequently, some of them have 

higher priority over others. The utmost priority is given to the behaviors that induce 

less food production against behaviors that yield more GHG emissions by inducing 

more production. These behaviors are listed as not having a diet mainly consisting 

of meat and dairy products and not eating more than needed. Avoiding food waste 

and managing unavoidable waste comes right after these two behaviors and have a 

medium-high priority for its avoidance since the behavior also induces more food 

production. The list continues with behaviors that encourage the consumption of 

more seasonal and robust food to avoid the emissions otherwise made during the 

cultivation, refrigeration, and transport of products prone to spoilage; accepting 

different notions of quality by not disqualifying edible food based on its desirability; 
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preparing food for more people to be consumed for an extended amount of time to 

increase energy efficiency; conserving energy during cooking and storing food; 

consuming low-nutrition food less to avoid emissions made in their supply. Garnett 

concludes the list by giving the lowest priority to on-foot or internet shopping which 

reduces energy use. In the end, considering this list of food-related 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 GHG emissions 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 of avoiding food waste, if not to the behavior of managing 

unavoidable waste. Some of these behaviors may be exemplified as the consumption 

of robust food instead of products prone to spoilage to reduce the risk of wasting 

them and accepting different notions of quality not to disqualify, or in other words, 

waste, edible food. 

2.1.1.2 Impact of Climate Change on Food Systems 

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 emissions (FAO, 

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 (Gregory et al., 

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 sub-Saharan Africa because of natural disasters such as floods 

and drought. Based on this, agriculture sectors, in which climate adaptation actions 

are prioritized, are mentioned by 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 low-emissions future. To ensure this future, 69 percent of these 
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countries then determined their intended national contributions to the agriculture 

sectors highlighting climate change adaptation and implementation themes, actions, 

and strategies.  

Climate change is currently unfolding its short-term consequences in terms of events 

such as spatial temperature variability, precipitation, and winds and will unfold 

long-term consequences in terms of extreme events such as heatwaves, floods, 

cyclones, storm surges, drought, and frosts (Solomon et al., 2007). These long-term 

consequences of climate change will not be putting food systems at environmental 

risk alone, and there will be other contributing factors such as biodiversity loss, land 

cover, freshwater use, and biochemical activations (Rockstrom et al., 2009).  Even 

though some regions may benefit from 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), for example, will outweigh these regional short-term 

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 earnings and delivery reliability are just some of the issues that will be 

at stake on top of the issues like increasing food prices and decreasing food quality 

and safety from the consumer's perspective (Vermeulen et al., 2012). Since low-

income countries will be more vulnerable to 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 complex, heterogeneous, and dynamic (Niles et. al, 2017). They 

may be either long-chain or short-chain, high-value or low-value, industrial or rural. 

These systems, nevertheless, co-exist and operate simultaneously on regional, 

national, and global levels. However, the 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). Speaking of the 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 urbanization and 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 socio-economic but also environmental (UNEP, 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 cases. A sustainable food system (SFS), 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 nutrition 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 environmental sustainability (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 are two major types of food systems: the traditional food system and the 

modern food system. However, 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. Therefore, 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, and regions 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 which is the intermediate 

food system (UNEP, 2016). These intermediate food systems indicate that food 

systems of today are moving away from being labor-intensive 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 national scale 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). However, it is not 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 food 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 they are low- or 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 

processors and consumers or formed out of interlinked traders that operate at a very 

large scale, whether the consumption patterns of consumers are seasonally dictated 

and plant-based or dominated by processed and packaged food that travels around 

the world while contributing to GHG emissions, whether the food shortages are 

caused by local-food 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, the traditional 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 perhaps intermediate 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 under pre-production activities 

that develop and delivers inputs required for production activities; production 

activities that produce crops; fish, and livestock; post-production activities that 

include storage, packaging, transportation, manufacturing, and retail; consumption 

activities that are being carried out in supermarkets, homes, and restaurants; and 

post-consumption activities that mainly include post-consumer disposal (Niles et al., 

2017). While the production and post-production activities constitute the food supply 

chain (Ericksen, 2008), consumption is more related to the household and individual 

rather than the supply chain itself.  

Food production is 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 required 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 this dependency 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 jeopardize food security for all. Such a relationship between 

natural resources and food production, therefore, makes natural resource use an issue 

of food security (UNEP, 2016). Processing and packaging of food then transform 

the vegetable, fruit, animal, and any other 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 energy to move 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 

products, distributing and retailing food means transporting 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). Lastly, consumption of food is a whole 

different journey for the food products, which includes the decision-making 

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 regional variations 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 providers, 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 chain and each of these actorsô behaviors affects one another (UNEP, 

2016). 

Food system actors who are responsible for pre-consumption activities develop and 

deliver material inputs to the production sectors and produce primary commodities, 

while also handling, processing, 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 retailers to sell 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 node in all types 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 from merely 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 of Food Systems 

Food security is the principal 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 first-ever World Food Summit in 1996, food security is 

only established ñwhen all people, at all times, have the physical and economic 

access to sufficient, safe, and nutritious food to meet their dietary needs and food 

preferences for an active and healthy life.ò The committee on World Food Security 

(CFS), later added the notion of social access to this definition in 2009, going beyond 

the production-focused 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 

explained 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 et al., 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 three major components of food security that are also 

worth attention are availability, accessibility, and utilization (Ericksen, 2008). These 

components are essential for ensuring the sustainability of a food system since 

systems-level sustainability is only possible 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 time (Berry et al., 2015). If any one or more of 

these components are absent in a food system, the system is either facing short-term 

and transitionary food insecurity or going through a long-term 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 are production, distribution, and exchange 

(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 they need (Ericksen, 2008). So, the main elements that determine food 

accessibility are affordability, allocation, and preference (GECAFS, 2005), and the 

inequity in food accessibility is based on economic, political, and social power. In 

addition to these two components 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 are nutritional value, social value, and food safety (GECAFS, 2005), 
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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, their stability 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 levels, from 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, 

accessibility, and utilization while also putting an emphasis on the stability of all 

components, and associate food sustainability with the environmental, economic, 

and social determinants of the concept. They also relate food security and food 

sustainability 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 sustainability, and finally, food utilization is determined 

by social sustainability. Other than highlighting this interrelationship between food 

security and food sustainability, Berry et al. (2015) also evaluate food sustainability 

at the regional, national, household, and individual levels respectively while moving 

from production to consumption stages on the food chain. They indicate that food 

availability is a national-level component while being determined by agro-

biodiversity which is environmentally linked 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 socio-cultural 

acceptability. While making this evaluation, Berry et 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, so the causes of food waste lie in 

between food accessibility and utilization. This interpretation of food loss and waste 

in relation to different levels of consumers and food security opens up opportunities 



 

 

24 

for food loss- and waste-reducing interventions 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 different 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 and has 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, for example, may be useful in this case since food 

utilization is the most individual- and household-related component of a food system. 

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

in all types of food systems in 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, accessibility, 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, while 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 food-focused 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 

consumer-related rather than production-oriented. 
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2.2 Sustainable Transitions and Food Waste 

2.2.1 Sustainable Transitions 

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 environmental 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 over-investment made in production interventions for that 

matter. This disproportionate focus may be explained by sustainable intensification, 

the goal of which notion is to grow more food for the increasing population, or 

agricultural intensification, the goal of which 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 risk their 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 production-focused 

perspective. Garnett (2014) explains the tendency toward this dominant approach to 

the poor definition of food security as a supply-side challenge; however, El Bilali et 

al. (2018) assert that there are more ways to sustainable transitions other than 

efficiency increase that are demand restraint and food system transformations.  

Dietary level transitions are thought to be essential for rendering food systems 

sustainable (IPES-Food, 2015) from the demand restraint perspective. Berry et al. 

(2015) consider sustainable diets as key to ensuring the sustainability of food systems 

by providing nutritional well-being and health. From this perspective, consumers and 

companies are the main problems because consumers' consumption patterns and 

habits drive production, and most companies promote these patterns (Garnett, 2014). 

So, whereas the efficiency increase approach strives to improve production 

efficiency through technological and managerial interventions so that the relative 
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footprint of consumersô existing consumption patterns reduce (Garnett, 2014), the 

demand restraint approach strives to change these patterns and eliminate factors that 

contribute to them altogether. The food system transformation approach, on the other 

hand, systemically 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 with producers, the demand restraint approach looks for 

changes in consumption and deals with consumers, and the food system 

transformation approach looks for changes in the functioning and governance 

throughout the whole food system and deals with all of the actors 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 possible to do 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 and Waste 

Food loss and waste (FLW) are the indispensable consequences 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 sustainable varying from a 

reduced global and local availability of food to food accessibility for both producers 

and consumers, and food security in 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 could be said that food loss and waste are 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 will be provided 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 either as food loss or waste. Second, food loss 

refers to that decrease in mass if it only happens at pre-consumer levels, and food 

waste refers to it if it only happens at the consumer level. Some also refer to food 

waste as a form of food loss that happens at the consumer 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 in pre-consumer stages food waste, is not 

possible. Third, the decrease in the quality of products throughout the food supply 

chain is addressed as food quality loss and waste (FQLW), 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 attributes may 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 to Food Loss and Waste 

Approaches to food loss and waste may be either waste-focused or food-focused, and 

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 

happen 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 food loss 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, and the 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 not, makes the definition of food waste highly subjective and easily 

deceivable. So, both the waste-focused and food-focused approaches will be 

evaluated based on the prior explanation of food loss and waste while not 

disregarding the behavioral causes that lead to them, but not addressing food loss as 

food waste in terms of these behavioral causes only. 

When it comes to these waste-focused and food-focused approaches, there is an 

edibility difference between the two notions while the prior considers the loss and 

waste of even the non-edible 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 kinds of waste 

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 improve the 

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 non-edible, and hence, considered 

not wasted once lost, or some food or a part of food may become non-edible in time 

because of food-safety reasons, and hence, considered wasted (HLPE, 2014). 

2.2.2.2 Metrics for Measuring Food Loss and Waste 

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 countries challenging (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.  



 

 

29 

 

Even though there are four different metrics for measuring food loss and waste that 

are food mass, caloric units, nutritional value, and monetary value, depending on the 

context, actors involved, and scale of the study, some of them are more useful than 

others (HLPE, 2014). Regarding that, studies measure FLW predominantly by food 

mass since 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) calculate FLW in caloric units and conclude that 

almost a quarter of the food supply is lost in all forms, from agricultural loss to 

consumption waste in the supply chain, and Smil (2004) uses the same metric to 

improve the efficiency of food systems. Making use of caloric units while measuring 

food loss and waste allows energy-dense food to have more weight in the end result 

(HLPE, 2014), and measuring FLW by considering different nutritional values of 

food has a similar goal since preserving food quantity, or mass does 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 handled, stored, distributed, 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 following a long chain of 

supply, but is rather sold to consumers almost exactly where it is harvested. In 

addition to these three types of metrics, the monetary value of 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 quality of food, if the 

quality loss is reflected in the price of the product, are directly linked to the loss of 

added value and, therefore, could be calculated in monetary units. 
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2.2.2.3 Causes of Food Loss and Waste 

Identifying the causes of food loss and waste is mandatory for identifying the 

solutions to reduce and even prevent them, 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 example, behavioral causes of food waste in the consumption stage of the 

food chain are more influential than the other causes that could result in waste 

production. Another indication of the context-dependency of the FLW causes is 

related to how systemic causes differ in low-income and medium- to high-income 

countries. Since food loss and waste mostly rise from financial, managerial, and 

technical limitations in the 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 the case that 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 may even result from 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 food chain and have 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, meso-level, and macro-level causes. These 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 micro-level first as the immediate 

causes of food loss or waste that are found at each particular stage of the food chain 

and result from the individually taken or not taken actions by stage-specific actors. 

Second, causes at the meso-level are explained as the secondary or structural causes 
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of food loss or waste that may be produced at the same 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 the meso-level, 

also, may or may not contribute to the rise of micro-level causes at specific stages of 

the food chain. Third, causes at the macro-level render the explanation of systemic 

causes of food loss and waste possible by taking issues such as the malfunctioning 

of the food system, lack of institutional or political actions to ensure and secure 

relationships between actors, lack of food loss- and waste-reducing investments, and 

many other policies and regulations into account. These macro-level causes are 

mostly responsible for the emergence of meso- and micro-level causes just like the 

meso-level causes that take part in the emergence of micro-level 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 these solutions. 

According to this identification, micro-level solutions are addressed as solutions that, 

for example, lead to behavioral change in businesses and consumers, meso-level 

solutions as solutions that, for example, allocate social responsibility to corporations 

and enable community and local engagement, and macro-level solutions 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 production-oriented the definition, assessment, and 

handling of food loss and waste could be. Aschemann-Witzel et al. (2015) stress 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, material orientations, 

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 consumer-related 

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 an in-depth understanding of 

consumer perceptions and behaviors that are causing food waste and the factors 

shaping them at the consumer level (Aschemann-Witzel et al., 2015). 

 

Niles et al. (2017) highlight that climate change and food systems should be thought 

of on a systems-level to discover the strategies for mitigation and adaptation, but also 

emphasize the importance of discovering the systems-level impact that would be 

made by narrowly targeted interventions. If food loss is the consequence of how food 

systems function technically, culturally, and economically (HLPE, 2014), then 

narrowly targeted interventions against food loss could be made in the same problem 

areas. Based on that, linking food waste-reducing interventions with the systems-

level sustainability of the food system is possible in two different scopes as there are 

short-term and long-term linkages. While the former explains how these 

interventions are aimed at stability, diversity, redundancy, flexibility, adaptability, 

and connectivity of the food systems to change the livelihoods, storage capacities, 

supply and demand variability, and so forth, the latter influences the resilience of 

food systems in the long-run by reducing GHG emissions, and supporting and 

regulating the ecosystem services that consequently reduce the effects of climate 

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 consumer-
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related food waste that are macro-environmental, retailer-level, and consumer-

related issues (Aschemann-Witzel et al., 2015).  

First, macro-environmental issues are mostly related to regulations on date labeling, 

standardizations for food safety, technological innovations in food packaging, and 

infrastructures of households, in addition to the economic situation and cultural 

context that are influential on consumers (Aschemann-Witzel 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. 

Second, consumer 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 necessary information provided to consumers, for example, about 

storage and freezing in terms of date labeling (Aschemann-Witzel et al., 2015). In 

fact, food packaging is influential to such a degree that according to Williams et al. 

(2012), food packaging and its functions are linked to 20-25% 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 these date 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 packaging 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 consumers 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 against them 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, simpler habits such 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 mention suboptimal foods when 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 their best-before 

dates or deviate from what is considered optimal according to the sense perceptions 

of consumers (Aschemann-Witzel et al., 2015).  

Third, there are also, predictably, consumer-related factors that contribute to 

consumer-related food waste. Fusions, a European Union project, concludes that 

consumer-related factors could be categorized into three major groups of factors that 

are household type, family stage, and lifestyles; individual behaviors, perceptions, 

and expectations related to food; and lack of awareness, knowledge, and skills of 

consumers (Canali et al., 2014). However, Aschemann-Witzel et al. (2015) make this 

categorization of consumer-related food waste factors into sociodemographic and 

psychographic factors while Roodhuyzen et al. (2017) make it into behavioral, 

personal, product, and social factors and extensively sub-categorize the 

ramifications of these factors. So, even though there are many approaches to 

categorizing consumer-related factors that contribute to food waste generation, 

Roodhuyzenôs (2017) synthesis seems to be more suitable to follow as a guideline 

on these factors as while other categorizations are more specifically focused on 

certain factors than others and strive to provide detailed information about them, 

Roodhuyzenôs categorization makes a much more comprehensive approach. 

According to this categorization, first, consumer practices in planning, shopping, 

storing, preparation, and consumption underlie the behavioral factors. In addition to 

behavioral factors, second, demographic factors such as household size and 

composition (Visschers et al., 2016; Evans, 2011), age (Quested et al., 2013), and 

gender; socioeconomic factors such as income (Parizeau et al., 2015) and education 

level, and occupation; knowledge and awareness about subjects such as 

consequences, utility (Graham-Rowe et al., 2014), amount, and cost of food waste; 

attitudes and preferences about subjects such as taste, freshness, leftovers, and 
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freezer use; skills and competencies (Graham-Rowe et al., 2014) such as cooking, 

storing (Farr-Wharton et al., 2014), and reusing skills; life experiences of post-war 

upbringing (Aschemann-Witzel et al., 2015), scarcity, growing food, previously 

caused food waste, etc.; and lifestyle and time availability that influences food 

management, priorities, diets, and so forth. Third, product factors mostly deal with 

food properties such as their perishability, quality, taste, freshness, etc., and package 

properties such as their size, usability, materials, labeling, and other related factors. 

Fourth, social factors are mostly oriented around economic factors such as national 

income, low food prices, length of supply chains; sociocultural factors such as being 

a good provider and housekeeper (Aschemann-Witzel et al., 2015), meeting cultural 

expectations (Graham-Rowe et al., 2014) and social norms around food waste, 

urbanization, and mass media; retail factors that are mostly linked to marketing 

strategies such as promotions, discounts, offers, and attractive presentation of food; 

regulatory factors influenced by politics; technological factors related to the 

emergence of convenience products that erode food-management skills; and 

climatological factors regarding the influence of seasons in food waste generation. 

2.2.2.4.2 Food Waste in Turkey 

Population growth is one of the main factors that increase food demand, and this 

demand is expected to put increasing pressure on Turkeyôs food system and security 

which may lead to intensive natural resource exploitation and environmental 

degradation (Yēldērēm et al., 2016). Regarding Turkeyôs food system, the availability 

of food is not one of the main problems since agricultural production and food 

industries play a vital role in the economy (Salihoĵlu et al., 2018). In fact, agriculture 

has always been a leading sector in Turkey, because of its fertile lands, rich 

biodiversity, and geographical and climatic advantages (Tatlēdil et al., 2013), all of 

which factors make Turkey one of the top 20 countries in the crop, wheat, milk, and 

aquaculture production (FAO, 2015). However, food availability influences food 

prices and affects consumption behaviors toward food and waste generation 

(Salihoĵlu 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 separate farms, and 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 loss to a great extent (Tatlēdil et al., 

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 (Salihoĵlu et al., 2018). Yēldērēm 

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 date-labeling that leads to confusion about food quality due to 

consumersô lack of knowledge, and suggest, in addition to actions that may be taken 

against these sorts of marketing strategies, some traditional Turkish food habits may 

naturally have potential in reducing food waste such as leftover handling and 

consumption. 

Despite Turkeyôs agricultural capabilities, in a report by the Swedish Institute for 

Food and Biotechnology in 2013 (Gustavson et al.), Turkey is addressed as a low-

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

in production and post-harvest stages in low-income countries, whereas it is more 

concentrated in the consumption stage in middle- to high-income countries. 

However, while this fact makes it suitable to study food waste behavior in the 

consumption stages of high-income 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 

waste-reducing behaviors and practices in low-income 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 security and 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 transitions have been disproportionately 

operational on environmental levels despite these human-centric necessities 

(Ceschin & Gaziulusoy, 2016), and such disproportion strives for an approach that 

is more social and humanitarian. Spangenberg et al. (2010), while criticizing how 

ñmass productionò turned into ñmess productionò socially, environmentally, and 

institutionally, call for a redesign of products, services, infrastructures, and industrial 

practices for this sustainable transition. The making of such a transition, however, 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, education, and research 

of Design for Sustainability (DfS) 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 but also in favor 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 aims at designing for resource efficiency by creating more 

with fewer resources, designing for circularity by encouraging multiple-use, and 

designing for social change and equity by encouraging eco-intelligent, fair, and 

moderate consumption (Liedtke, 2018). Even though the focus of DfS in generating 

these solutions has expanded over time from low-environmental impact products to 

product-service 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 are product interventions, product-service system 



 

 

38 

interventions, spatio-social interventions, and socio-technical interventions 

(Ceschin & Gaziulusoy, 2016). 

2.3.1.1 Product Interventions 

Product interventions focus on improving existing products and developing new 

ones (Ceschin & Gaziulusoy, 2016), and Green Design, Eco-Design, Emotionally 

Durable Design, Design for Sustainable Behavior, Nature-Inspired Design, and 

Design for the Bottom of the Pyramid are 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 

usually 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 non-hazardous materials instead of virgin and hazardous 

ones (Ceschin & Gaziulusoy, 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 themselves.  

Second, Eco-Design 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 to as Product Life Cycle Design or Product Design 

for Sustainability, Eco-Design makes it possible to assess the environmental impacts 

of a productôs production, use, and disposal (Vezzoli et al., 2018). However, while 

focusing on these environmental impacts, Eco-Design neglects problems that cannot 

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

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

related aspects, Eco-Design falls short of the high DfS ideal to integrate social, 

economic, environmental, 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 shortcoming opens up the discussion on eco-efficiency versus eco-

effectiveness that 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 and services to which the social, economic, and 

environmental aspects are better integrated (Braungart et al., 2007). In other words, 

whereas Eco-Design deals predominantly with environmental and economic 

problems by making a life cycle analysis, DfS opts for an overarching 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 

between users and their products and extending this attachment in time (Ceschin & 

Gaziulusoy, 2016). This emotional attachment represents the antithesis of what the 

throwaway society is built upon by promoting new design tools, methods, and 

frameworks that will be made use of while integrating resilience into user-product 

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 to similar, if not the same, products (Ceschin & 

Gaziulusoy, 2016). 

Fourth, Nature-Inspired Design focuses on imitating the materials and processes 

found in nature to render production-consumption systems sustainable by making 

two main approaches that are Cradle-to-Cradle Design (CTC) and Biomimicry 

Design (Ceschin & Gaziulusoy, 2016). CTC enters into the eco-efficiency versus 

eco-effectiveness discussion by taking sides with the latter approach since eco-

effectiveness consists of strategies that bring about healthy, cradle-to-cradle material 

flow systems, unlike how eco-efficiency assumes these material flow systems to be 

linear and cradle-to-grave (Braungart et al., 2007). However, even though CTC has 

the potential to facilitate radical innovations for sustainability 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 nature as a 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 whom, and 

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 products, mimicking nature shifts designôs human-centered focus to a focus 

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, structures, 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 addition to environmental issues, and strives for market-based 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 

consumerôs perspective or the producerôs perspective. Whereas the focus is on 

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 BOP products and services to be simple, 

functional, open-source, and capable of transforming the lives of people living in 

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

Sixth, Design for Sustainable Behavior focuses on usersô adoption of sustainable 

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 & Gaziulusoy, 2016). The model of DfSB (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 utilizing 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, make the 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 developed in line with 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 behavior (Ceschin & Gaziulusoy, 2016). 

2.3.1.2 Product-Service System Interventions 

Product-service system (PSS) interventions arise 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 & Gaziulusoy, 2016). 

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 providers to accomplish 

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 as eco-efficient product-service 

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 product-service systems operate successfully with all the 

actors involved in their production, delivery, and management (Ceschin & 

Gaziulusoy, 2016). 

2.3.1.3 Spatio-Social Interventions 

Spatio-social interventions focus on community settlements and the spatio-social 

conditions of communities on various scales such as neighborhoods and cities 

(Ceschin & Gaziulusoy, 2016) by following mainly one of the two approaches of 

design for social innovation and systemic design. 

First, design for social innovation is 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 be as 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 than an 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 (Manzini, 2015), 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). 

Second, systemic design calls for nature-inspired 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 creation of synergistic links between natural and production processes 

by taking local socio-economic actors, assets, and resources into account (Vezzoli et 

al., 2018). Even though these synergistic links potentially create locally-based value 

chains by transforming 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 Socio-Technical Interventions 

Socio-technical interventions focus on enabling radical changes in social issues, such 

as nutrition and mobility, and ensuring the transition from todayôs production and 

consumption systems to socio-technical ones through strategic design (Ceschin & 

Gaziulusoy, 2016). To make this transition possible, socio-technical interventions 

are not only concerned with coming up with sustainable solutions through design but 

also with accelerating their introduction and scaling up their adoption by identifying 

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 systems and their 

technical and behavioral influence on production, distribution, and consumption 

systems (de Arruda Torres, 2018). This means that socio-technical interventions 

strive for an overarching understanding of both the technical dimensions of 

production, 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 product and service interventions to achieve their goal of transitioning 

to socio-technical 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 causes 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 negative impacts at their source by giving the power of decision-making 

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 users for 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 strategies vary from eco-information, eco-feedback, and 

eco-choice that communicates this change, to eco-spur and eco-steer that maintains 

it, and to eco-technical intervention and clever design that forces it. 

Eco-information increases the visibility, understandability, 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 eco-information would be Fridge-Cam, conceptualized by Ganglbauer et 

al. (2013), which proposes, as the name suggests, a fridge with a built-in cam 

recorder that displays the content in the fridge to users at their will. Understandably, 

the power of decision-making lies with the user in this example as it is all on 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 opportunity to realize the disparity 

between their perceived and actual food practices and waste generation (Hebrok & 

Boks, 2017).  

Eco-choice is a design strategy that could be combined with eco-information for its 

individual benefits; however, the main goal of eco-choice is 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). 

Eco-feedback, while being the last user-centered design strategy to give users the 

power of decision-making, informs users about the outcomes of their actions by 

giving them real-time sensorial feedback on their resource use so that they could take 
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environmentally and socially responsible decisions (Bhamra et al., 2011). An 

example of eco-feedback 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 & Boks, 2017). 

In addition to these user-centered strategies that communicate change with users, the 

intermediate strategies of eco-spur and eco-steer serve another purpose of 

maintaining this change. Whereas eco-spur either prompts desired behaviors by 

giving rewards or punishes undesired behaviors by giving penalties, eco-steer 

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 decision-making, the product-centered strategies 

of eco-technical 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 habits, the latter 

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) categorize behavioral 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 the situation 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: 

¶ 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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¶ user engagement may be increased by giving comparative feedback, allowing 

self-monitoring, making them feel socially validated, allowing them to set 

goals for themselves, putting them into a competition, or by requiring 

commitment; 

¶ users may be steered and spurred by making them feel guilty, putting 

constraints upon them, giving penalties or rewards, or by making use of 

persuasive technologies; and 

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

real-time or personalized feedback. 

In addition to this brief review of intervention strategies for DfSB, Oĵur Aydēn and 

Doĵan (2022) 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 these previously developed strategies and cross-compare them 

to propose a new categorization for their easier adoption for influencing sustainable 

behaviors (Figure 2.1). In this new categorization, similar to Bhamra et al. (2011), 

Oĵur Aydēn and Doĵan (2022) position DfSB strategies in a spectrum between the 

user and the product, considering the extent to which the power in decision-making 

is given. While doing so, this new categorization brings together the reviewed DfSB 

strategies, which have been addressed by different names in a multitude of research 

and case studies until today, into five overarching strategies which are informing, 

engaging, motivating, guiding, and determining. In this new categorization, 

informing as a strategy encompasses a variety of strategies 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 behaviors; engaging as a strategy, on the other hand, 

aims at inspiring users to adopt and maintain pro-environmental 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; motivating as a strategy, however, triggers or provokes pro-

environmental behaviors by making use of motivational techniques such as 

rewarding, providing incentives, or determining goals; guiding as a strategy, starting 

to give the power in decision-making to the 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 lastly, determining 

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

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

awareness or changing behavior (Oĵur Aydēn & Doĵan, 2022). 

 

Figure 2.1. Cross comparison of design strategies for influencing behaviors (Oĵur 

Aydēn & Doĵan, 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 promote sustainable 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, since 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 designers to take part 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 of practice-oriented design for sustainability. These guiding 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). 

Everyday 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 Heidenstrøm (2019) speculate 

design interventions should aim at changing these everyday practices in the first 

place since informing consumers about the societal consequences of food waste 

seems to be incapable of changing their food-related practices. Also, everyday 

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

does not occur at the very end of a consumerôs food journey but rather accumulates 

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 waste invites 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 reducing food 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 handling (Ganglbauer 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  

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 

the qualitative approach of the study to data collection by conducting cultural probes 

along with semi-structured interviews with participants to gain in-depth insight into 

their household food practices against food waste, their learning and adoption 

processes 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 adopted in the study. 

3.1  Research Approach 

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 and analyzed 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 human experiences 

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 

researchable questions about peopleôs practices as follows: 
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Having an interest in knowing more about oneôs practice, and indeed in 

improving oneôs practice, leads to asking researchable questions, some of 

which are best approached through a qualitative research design. 

In light of these definitions and explanations, this study benefited from cultural 

probes and semi-structured interviews as qualitative data collection methods which 

provided extensive and intense data and insights about consumer household food 

practices and their food waste behaviors since, as Patton (2014) points out, probes 

and open-ended questions are, in fact, capable of eliciting responses from people 

about their experiences, perceptions, opinions, feelings, and knowledge. Even 

though this 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 

against food waste and provides insight into how influential these practices can be 

in food waste reduction 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 on their food waste reducing 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 motivations they have for following 

them. Lastly, the participants were interviewed to gain in-depth insight into their 

household food practices against food waste. Before moving on with these stages, 

however, two pilot studies were carried out, one online and one face-to-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 then revised according 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 later, between February 

and March 2022. The pilot studies and online survey were then followed by the 

primary fieldwork that consisted of 13 cultural probes and 13 semi-structured 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 methods followed 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 testing pre-determined 

hypotheses and yielding generalizations about the results while answering the 

mechanical ñwhat?ò questions, whereas the latter approach aims at shedding light on 

the complex human-related issues and try to make sense them while answering the 

humanistic ñwhy?ò and ñhow?ò questions. Koerber and McMichael (2008) further 

elaborate on the 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 dependent 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 an in-depth understanding of the 

situation at hand. 
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In this study, the participants of the pilot study were recruited by convenience 

sampling as 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 conducted on 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 data and to answer the ñwhy?ò and ñhow?ò questions related to their 

food waste reducing household practices. This sort of criteria setting is actually 

common to all sampling strategies to select information-rich cases, from which the 

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

therefore, which are worthy of in-depth study (Patton, 2014). Coskun (2021, p.6) 

points out that these information-rich cases indicate a set of consumers ñwith high 

intention to, attitude toward, control over, social support, and moral obligation to 

reduce their food wasteò and suggests that since this type of consumers, which are 

identified as conservers, have already adopted practices that prevent or reduce food 

waste, they might not be the best choice to study 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. 

Table 3.1 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 

completed? 

Multiple choice 

Question 5 What is your profession? Multiple choice 

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

whom? 

Multiple choice 
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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 do to reduce/prevent food waste? Paragraph 

Question 11 Can you share a practice/method to reduce food 

waste? 

File upload 

Question 12 How would you rate your sensitivity to food 

waste? 

Linear scale 

Question 13 Could you please share your contact address  

(e-mail, phone number, etc.) with me to receive 

information about the next phase of the study? 

Short answer 

Table 3.1 (continued) 

The online survey was distributed on social media (Figure 3.1) and 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 other related pro-

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 

themselves. Besides, the survey link was also sent to ¢iĵdemim Derneĵi, a non-

governmental association that aims at increasing the well-being of ¢iĵdem 

neighborhood residents and, in line with this aim, organizes a variety of activities in 

the neighborhood that are cultural, social, communal, educational, and pro-

ecological. ¢iĵdemim Derneĵi is also known for leading the zero 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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Figure 3.1. The visual shared on social media to recruit participants. 

Once the survey links were shared on hand-picked social media accounts and were 

sent to the mailing list of ¢iĵdemim Derneĵi, including its current members, ex-

residents, and all sorts of stakeholders, the recruitment method of participants to the 

study turned into snowball sampling. These sorts of changes in the sampling of 

participants are actually common in qualitative studies as 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 due to its iterative 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 researchers to locate 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 online platform with the features of a database applied 

to a spreadsheet. Once transferred to this spreadsheet, respondents were primarily 

evaluated according to the responses they gave to survey questions 10 and 11 which 

collected answers about the respondentsô household practices to prevent or reduce 
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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 paid to keeping the sample as heterogeneous 

as possible, not to end up with a sample that is gender-, age-, or profession-specific. 

Also, respondents who come from different educational backgrounds, live in 

different types of households in different cities, shop for food at alternate places, and 

self-reported to have particularly low- or high-level sensitivity toward food waste 

were handpicked and contacted to increase diversity within the sample. 

 

Figure 3.2. Respondent evaluation on Air Table. 

Following this evaluation, 61 respondents were found eligible for the main study, 25 

were selected, and 22 were contacted via e-mail (see Appendix A). During the 

recruitment phase, 7 out of 22 contacted respondents refused to participate 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 semi-structured interviews from a 

total of 15 participants (see Table 3.2), 2 in the pilot study and 13 (see Appendix B) 

in the main study. All of the visual, textual, and audio material was collected with 

the consent of the participants (see Appendix C). The pilot study was conducted with 

two participants both face-to-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 prepared. The 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. 

Table 3.2 List of participants. 

Participant No Phase Type 

Date of 

Conduct 

Interview 

Duration  

Pilot 01 Pilot Face-to-Face January 53 min 

Pilot 02 Pilot Online January 31 min 

P01 Main Online May 36 min 

P02 Main Face-to-Face March 1 h 11 min 

P03 Main Online April  1 h 7 min 

P04 Main Online March 48 min 

P05 Main Face-to-Face March 45 min 

P06 Main Face-to-Face March 1 h 6 min 

P07 Dropped Face-to-Face N/A N/A 

P08 Main Online April  2 h 1 min 

P09 Main Face-to-Face May 1 h 14 min 

P010 Dropped Online N/A N/A 

P011 Main Face-to-Face April  1 h 8 min 

P012 Main Face-to-Face April  35 min 
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P013 Main Face-to-Face May 1 h 23 min 

P014 Main Online May 1 h 1 min 

P015 Main Online May 1 h 18 min 

Table 3.2 (continued) 

3.3.2.1 Cultural Probes 

Cultural probes are designed to evoke inspirational responses in participants and 

include a variety of tools, including diaries, maps, postcards, and other materials 

(Gaver et al., 1999). The diary studies, within this variety of tools, are used to 

understand participant behavior and intent in its natural environment. Meanwhile, 

they bring the influence of observers and researchers on participants to the minimum 

(Carter & Mankoff). Furthermore, cultural probes include open-ended and evocative 

activities to enable participants to better narrate and depict their lives to researchers 

(Wherton et al., 2012).   

This study essentially used cultural 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 Appendix D) was designed in the form of a board 

game consisting of a timeline-like flow through which participants document their 

food practices with 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 handling as follows:  

¶ storage,  

¶ preparation,  

¶ consumption,  

¶ disposal, and 

¶ 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, but that 

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 first grocery 

shopping would not be mandatory and the participants would be able to shop as they 

usually do. Each stage included 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: 

¶ meats, eggs, and their non-animal alternatives,  

¶ grains and cereals,  

¶ fruits, vegetables, and greens, and 

¶ dairy food and their non-dairy alternatives.    

The diary also included a context section, under which participants 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 designated to the five stages of 

consumer food handling as follows: 

¶ storage areas such as the fridge, freezer, pantry, etc. used for storage, 

¶ countertops or other surfaces used for preparation, 

¶ dining tables or other surfaces used for consumption, 

¶ kitchen, waste, or compost bins used for disposal, and 

¶ 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 stage-specific 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 fields (see Appendix F). 

Under these fields, there were also text boxes so that the participants could verbalize 

the content that 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 stage- and food category-specific strategies and their motivations 

in doing so. So, each 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 evaluate their 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, there were transition stages that speculated on whether it 

was the transition from one stage to another that led to 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 problems. Lastly, the diary included a 

feedback section in 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 about the diary 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 pilot participants 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 study would have 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 stageôs contribution to total food waste production was discarded 
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due to being found confusing by the pilot participants, and a new section was added 

for the main participants to rank food handling stages 1 to 5 according to their food 

waste production instead. 

 

Figure 3.3. Evaluation of pilot studies for revision. 
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Figure 3.4. Final version of the diary after the revision of pilot diaries. 
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3.3.2.2 Semi-Structured Interviews 

Semi-structured interviews produce knowledge from dialogues and allow 

researchers to follow up on the angles that are considered to be important by 

participants since semi-structured interviews recognize participants as the 

knowledge-producing actors themselves rather than keeping them behind a 

predetermined interview structure (Brinkmann, 2013). This recognition of 

participants as knowledge-producing actors is due to the employment of both closed- 

and open-ended questions in a semi-structured interview and following up on the 

answers given by participants by asking the ñwhy?ò and ñhow?ò questions (Adams, 

2015). This employment of open-ended and follow-up questions allows researchers 

to focus the dialogue on issues that are considered to be important in the study 

(Brinkmann, 2013), and this is only possible because, in semi-structured 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, semi-structured 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 that can be considered to be personal, sensitive, or even 

taboo by participants (Brinkmann, 2013). 

In this study, semi-structured interviews were conducted to learn more about 

participantsô household practices against food waste following the cultural probe 

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 with them, necessitated a flexible and versatile set of questions that can be 

employed according to each unique cultural probing journey of the participants (see 

Appendix F). Hence, in this study, the semi-structured interview sessions had a 

question guide, that also included potential follow-up questions if the details were 

missed by the participants, instead of a strict compilation of questions. A 
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questionnaire, in fact, is not the best way to define the compilation of semi-structured 

interview questions since such a definition suggests a fixed set of questions to be 

asked verbatim, rather than the flexible and interactive approach of semi-structured 

interviews (Adams, 2015). Therefore, the general structure of the semi-structured 

interviews was as follows: 

¶  Introduction: participants introduced themselves.  

¶ Step-by-step probe journey: participants expanded on their cultural probe 

journey from the stage of shopping to disposal.  

¶ Learning and adopting practices: participants discussed the sources of their 

food practices, how they adopt new food practices and the trade-offs they 

make while adopting them, and their motivations. 

¶ Personal views and opinions: participants speculated on the reasons behind 

food waste, and reflected on their assigned values and unsolved food-wasting 

problems at home. 

¶ Pandemic: participants reflected on the changes in their household food 

practices and in the amount of food waste they produce during the Covid-19 

pandemic. 

3.3.3 Data Analysis 

Data analysis in this study consists of two phases that are the transcription of the 

data collected during the semi-structured interview sessions by voice recording and 

the analysis of the data collected in these semi-structured 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 in these 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 self-transcriptions 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 in qualitative studies. Following this revision of the pilot data 

collection tools, the researcher continued to conduct interviews once the participants 

completed their cultural probe journeys, and the verbatim transcription of recorded 

interviews took place simultaneously 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 collecting (Adams, 2015). Moreover, verbatim 

transcription is, in fact, thought to be providing one of the best databases for analysis 

(Merriam & Tisdell, 2015), and self-transcribing a recording provides the researcher 

with the opportunity to be more familiar with 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 of digital aids 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 some of these 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 lost or 

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 statements 

made by the participants (Brinkmann, 2013). Regarding that, content analysis is 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 

enable better 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 semi-structured interviews, 

and the content of visual data, which is collected in cultural probes (see 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 Google Docs. These highlighted excerpts were being 

simultaneously commented on while considering the potential themes they could be 

related to (Figure 3.5). 

 

Figure 3.5. Excerpts from the transcriptions of interviews 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 as words or short phrases that 

are summative, salient, essence-capturing, 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 coding (Figure 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 (2016)  explains this process of creating coding trees 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 

researcherôs notes so that they create a hierarchical tree of codes. 

 

Figure 3.6. Initial coding of data collected in interviews. 
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Figure 3.7. First coding tree created from the initial codes. 

The first coding tree was then reconstructed (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 13, to be exact. In addition to the contribution of the new 

data to the coding tree, the researcher also interpreted the position and hierarchical 

order of some of the previous data by distributing some of them to other thematic 

branches (e.g., distributing the codes under the decision-making for food planning 

branch to the corresponding thematic branches under which these decisions were 

being made) and by combining some branches together (e.g., food rescue and food 

repurposing branches were combined into the food rescue and repurposing branch). 

Lastly, data related to thematic problem areas and design insights are ramified from 

a brand new thematic branch for each theme. 



 

 

68 

 

Figure 3.8. Second coding tree created from the revised themes. 

3.4 Ethical Considerations 

Before the field research, the ethics approval of the Applied Ethics Research Center 

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

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

probing and interview. The consent form provided participants with detailed 

information about the study and the researcherôs contact information. In addition to 

their written consent, participants were also asked for their 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 shared on numerous 

social media platforms, sent directly to handpicked pro-environmental social media 

accounts, and distributed by ¢iĵdemim Derneĵi through their mail list, and even 

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 old, with Bachelorôs or Masterôs degrees, students or white-collar workers, 

living with their families, and self-reportedly 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 recruitment 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 as all of these participants were expected to take part in an online 

survey, and those who live in a different city than the researcher along with those 

who avoided face-to-face meetings due to the pandemic were expected to complete 

the cultural probes on an online platform. This completion of the probe on an online 

platform was one part of the online adaptation of the study since participants who 

completed the probe online were interviewed online as well. This online adaptation 
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of the study was concluded to be beneficial for the researcher considering the cultural 

probes since the participants were able to adjust the sizes of the texts they added to 

their boards to provide as much information as they pleased. Also, the further 

handling of the probes along with the photos and texts included in them was easier 

for the researcher during the analysis of data, since the researcher was able to copy 

and paste and move all content freely between different platforms without being have 

to handle and 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 different platforms due to not 

being able to copy and paste 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 of the study. 

The study featured the characteristics of a qualitative inquiry, and the data was 

collected through cultural probes and semi-structured interviews that were conducted 

with 13 participants. Cultural probes collected both visual and supporting textual 

data, and the semi-structured interviews collected data verbally. All of the data 

collected in the field research was then transcribed and analyzed verbatim, and the 

information-rich data was then organized on an Air Table spreadsheet. This data was 

subjected 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 coding tree, upon which the following Findings 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  

4 FINDINGS 

The analysis of data unfolds two main themes that are learning and adopting 

household food practices and household food strategies for reducing food waste (see 

Figure 4.1). The first theme of learning and adopting household food practices 

provides data about the sub-themes of learning food practices from different sources, 

making trade-offs between the current and new food practices, and determinants for 

learning and adopting household food practices. In the second theme of household 

food strategies for reducing food waste, the sub-themes correspond to four main 

strategies that consumers are commonly following to reduce food waste in their 

households. These strategies are examined to understand the different ways in which 

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 the planning grocery sub-theme reveals the consumer practices 

of inventory checking, making a shopping list, and ensuring food waste prevention 

in various ways during shopping that regulates the type, amount, condition, and 

planned use of food purchased to reduce food waste production in later stages of 

food handling. 

The sub-theme of quality assurance and tracking uncovers consumer practices such 

as storing food in different storage areas considering perishability, placing and 

sorting food considering perishability, looking for sensorial attributes of food, and 

checking the expiration date of food to prevent food waste production at the storage 

stage.  

The food measurement and portioning sub-theme brings out the consumer practices 

of food portioning during the storage of groceries, food measurement during the 
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preparation of dishes, and food portioning during the consumption of dishes to 

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 last sub-theme of food rescue and repurposing unfolds 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 post-consumption stages. All sub-themes 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 each sub-theme. 
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Figure 4.1. Themes and sub-themes. 
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4.1 Learning and Adopting Household Food Practices 

The theme of learning and adopting household food practices is examined to identify 

(1) the different sources of information that enable the learning and adoption of new 

food practices, (2) the trade-off 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 areas that render the drawing of insights 

possible for making design interventions. 

4.1.1 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, colleagues, and neighbors to different types 

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

While reflecting on the practices learned from the family, P06 highlights that they 

gradually emerge in stealth when a person takes over the responsibility 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, 

ñThere are things you learn from your friends, from different surroundings, while 

making conversations.ò She claims that learning never ends when it comes to 

household practices, and they accumulate in time.  

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

other, sometimes it eliminates or replaces some of them. P06 explains this trend by 

stating, ñYou give up on the ones you donôt like, but we donôt know until we try.ò 

This statement highlights the influence of trial and error when it comes to the 

adoption of new practices. P03 also reflects on how he learned the freezing practice 

from his family but modified it according to his needs by saying, ñI freeze things that 

can be used instantly in a shorter period of time, she thinks for a longer period of 

time,ò but still admits that, ñbut you know, that's (his mother) where the real practice 

came from.ò This particular case demonstrates how practices can be inherited from 

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

these practices for different reasons. For this freezing example, the mother of P03 
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uses a freezer to increase the shelf-life of seasonal products, whereas P03 does so to 

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

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

practices than their families. P04 gives an example of how a personôs practices may 

be different from their parents by stating that he developed a few practices on his 

own, ñlike putting a clothespin (to tighten the food bags), hiding everything in 

storage boxes, and stuff like that. My mom leaves them open, but I don't. I have my 

own things I've learned.ò  

P03 agrees that some practices are learned by trial and error, and states that ñIt's nice 

when you try and see that the strawberries should be stored out in the open,ò but also 

adds, ñhowever, things that make me think like, ócan this be stored in the freezer?ô, 

or óhow long would it last in the freezer?ô, I search on the internetò to highlight the 

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. In addition 

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 follows, P01 asserted 

that ñAll of them, actually. I learned practices about handling food waste on social 

media, but I learned storage practices from my family, such as keeping food in the 

fridge in glass jars.ò About the influence of social media, P02 agrees with P01 and 

expresses how useful social media is in the introduction and spreading of food 

practices among users by indicating that she tries practices that she sees in the 

discover section 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 media to learn about how to reduce food waste in the first place and adds, 

ñBecause we are in such a time that we hear about everything, we can learn 

everything. Maybe many people use social media for different purposes, but I only 

follow whatever benefits me, will add something to me, and teach me something.ò 

Another source of information is the television when it comes to learning new food 

practices by using communication technologies, and P06 states that she learned 

about freezing the whey (see Figure 4.2) that remains on top of the yogurt in an ice 
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tray from a cooking show she watched on the television and adds, ñIt's something 

that works very well with legumes, as well as with some vegetables. When you put 

one or two (whey) cubes in the boiling water, it really helps with digestionò. She 

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 still thinks 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. 

 

Figure 4.2. Frozen whey cubes from P06ôs cultural probe. 

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

Another topic to discuss regarding learning and adopting household food practices 

is the trade-offs 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 and contrast two 

practices could be better put by P02: 

ñI don't think that people don't prefer something because it is ecological or 

sustainable. They prefer it if it has a benefit for them.ò 
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This inclination of people toward what serves them sometimes surprises even the 

participants themselves, as P01 could not hide her astonishment about her own trade-

offs when she wanted to say that her practices are adopted because of environmental 

reasons. However, she states that ñbut I realized that I was thinking about my pocket 

a lot while filling the probe. So, I don't know what to say now. When I talk, I feel 

like saying it's for the world or something, but perhaps itôs notò. 

P05 expands this discussion on trade-offs from monetary benefits to practicality 

while also admitting, ñI hesitate a little bit, but of course, in the end, I have to look 

at how useful the practice is for me. I mean, I look at the things that it provides me 

and the things that it takes away from me in terms of money and practicality". 

However, she also adds, ñFor example, it (the new practice) will take five days, but 

these five days will be very intense, but if I see the benefit of it in the future, I will 

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

for meò. This statement, only by itself, opens up the possibility for the adoption of 

more sustainable food practices when the benefits and drawbacks are well-

calculated. P04 agrees with P05 and asserts 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. 

ñDoes it give a better result than my method? Now you tell me about this 

practice, but I would not adopt it until I try it myself. I 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 there is less waste, and so onò 

However, for some participants, the reduced food waste is not convincing enough. 

Being one of those participants, P02 stresses that there are practices that produce less 

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

would not be able to adopt them. She admits that after trying out a practice herself, 

from time to time, she thinks, ñThis will not work for me,ò and leaves the practice 

aside, but other times she would think about ways in which she could modify the 
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practice to integrate it into her life. This shows us that introduced food practices 

should align with consumersô lifestyles and consumption patterns to be adopted by 

them; however, if there is much space left for consumersô modification, they could 

still adopt these new practices. 

4.1.3 Determinants for Learning and Adopting Household Food Practices 

This study unfolds four main determinants for learning and adopting household food 

practices that are: upbringing and personal backgrounds, motivation, assigned 

values to food, and practice context. 

4.1.3.1 Upbringing and Personal Backgrounds 

Upbringing and personal backgrounds influence consumersô pro-environmental 

attitudes toward food waste in various ways. P09 elaborates on this influence by 

mentioning how her parents were sensitive toward nature and how they ingrained 

this sensitivity in her but adds, ñOf course, over time, as we hear more and more 

things, we improve ourselves.ò This sensitivity, in fact, brought her to Tarsus Earth 

Market, a Slow Food project that she registered because she says, ñproducing 

something without poisons and pesticides makes me happy.ò The sensitivity toward 

nature may be encouraging people to produce something, but also producing 

something makes people sensitive toward nature. P02 flashes back to times when 

she was working on an ecological farm: 

ñI realized how difficult it is to produce things because even to plant a crop, 

you have to plan it a few months in advance, and once you plant it, the work 

is not over. You have to take care 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 thereò 

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 about 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. 

P05 states that she always keeps her eyes and ears open to learn about ways in which 

she could be thriftier and less wasteful with her practices for future generations. The 

eagerness to learn about new practices also pushes people to discover new practices 

on their own. P09, our Tarsus Earth Market member, got inspiration from a practice 

she had already been following and found a completely new one: canning the jams. 

ñMaybe fifteen or twenty years ago, I tried canning it (jams) to see how I could 

preserve it,ò she says and states that people got confused and asked whether jams 

could be canned or not. ñI tried; it worked,ò she says but also points out the fact that 

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 having the 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 tasty dishes for 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 ñSometimes we need to change what we know to be true in 

different directions,ò and she adds, ñEven though I find it a bit difficult to change 

my habits, I am still not very rigid. It is possible to change some things over timeò.  

Being a good provider, interestingly, is not always about taking care of the family, it 

is sometimes about taking care of a living as humble as a house plant. P01 flashes 

back to 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. ñThat was last summer. How did it happen? I mean, after I started to 

take care of house plants,ò she says and explains how she adopted composting 

practice over time: 

ñI started collecting eggshells, and the more I did it, the more I thought, 

óActually, why am I throwing away eggplant peels? Let me compost them,ô 

and it happened gradually. Then I started not throwing anything away, and 

the more I didn't, the more proud I became of myself.ò 

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 relevant practices 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 reduced her 

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 make effort to adopt it. One of the most prominent assigned values is 

for animal products. P01 asserts her concerns about wasting animal products, further 

explaining her concern, ñbecause it's a terrible thing that they become food in the 

first place, and it's an even more terrible thing that they become food and then turn 

into food waste.ò Wasting animal products is avoided not only due to ethical 

concerns that arise from slaughter but some consumers avoid wasting them due to 

their environmental concerns. P13 while also reflecting on the expensiveness of 

animal products for avoiding their wastage, she also asserts:  

ñAs far as I know, we spend the most resources on the production of meat 

products. Therefore, you are throwing away a lot of things. It's not like a 

bunch of parsley, you know, the amount of water and energy you waste. 

Therefore, I am most afraid of wasting meat products.ò 
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This statement highlights the fact that within the supply chain of animal products, 

from production to retail, more resources are utilized 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 multistakeholder effort made throughout 

these processes also influence consumer attitudes toward wasting food. P09 indicates 

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

because she is aware of the efforts made throughout any food supply chain. 

ñLet's say vegetables, I mean, many people don't realize this. There is a 

process from planting to harvesting, from harvesting to reaching to the 

groceries, from the groceries to reaching to us. When I think about it, it (food) 

becomes so valuable in my eyes. I pay attention accordingly. I mean, it's like 

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

why I pay more attention, I mean, try to waste less.ò 

In addition to the efforts made by the stakeholders throughout 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 consumer-level stages of this chain. P02 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. 

ñI abstain from wasting any of them, but if it is a prepared dish, it is not only 

the labor of the farmers and nature that is required but also mine, and I would 

be very afraid of wasting something into which I put effort, and I would be 

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

myself in addition to food and nature.ò 

This effort is not always put into food specifically at the preparation stage but rather 

throughout its handling. P03 gives an example of this by mentioning how he avoids 

wasting products he brings from Turkey to where he lives as he states, ñI don't want 
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them to spoil because I make effort until I get these products since I cannot find them 

where I liveò. In this case, we see how the availability of products increases their 

value, but it is not only the availability 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 childhood, P06 also asserts that ñit's still a blessing, but it's now getting harder 

for crowded families to afford itò. P05 also reflects on the affordability of food by 

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

that she abstains from wasting her favorite foods: 

ñI can't waste eggplants, maybe because I love it so much, it doesn't make 

much sense. I am afraid of spoiling eggplants; I go and check on their quality 

regularly.ò 

This particular case points out how assigned values decrease food waste by 

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 of food practices is the practice context that encompasses various sub-

determinants such as the environment, actors, and external factors. 

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

ñNot having a supermarket near my house has made me use the freezer more. For 

example, I freeze all the parsley I have instead of going to the supermarket for 

something as insignificant as a bunch of parsleyò. This statement is an example of 

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 determining household food practices. P09 reflects on this by saying, ñI guess 

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 everything you want at your fingertipsò, and points out how she puts every food 

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 a great 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 differences. P08 highlights these differences in her food practices between 

different cities by pointing out, ñAnkara and Antalya have different answers,ò and 

she adds, ñIn Ankara, for example, when there is no more space in the fridge, you 

store some food outside. We used to store food on the balcony in winter. In Antalya, 

you can't store anything on the balconyò. This shows how different cities offer 

different storage opportunities to consumers, and how consumers learn and adopt 

different practices accordingly. In addition to these differences 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 city, or even sometimes in 

any other neighborhood. ñFor example, if we move from the ¢iĵdem neighborhood 

to another neighborhood, there would be no chance of composting,ò says P11, and 

expresses her complaints about seeing vegetable waste thrown together into the same 

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

ñIt surprises me that vegetable waste goes to the garbage in other peopleôs 

houses. We are actually loyal to our neighborhood association, to 

composting. My husband even puts the peel of a banana he eats at work into 

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

composting.ò 

The determinant of practice context could be expanded to the Covid-19 pandemic 

that has taken the world by storm and had a huge impact on all sorts of household 

practices, let alone food. P02 complains 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 between them. ñYou know, I am eating vegan, 
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but he was not, and even though we made things that we could both eat, I was the 

one eating them.ò This shows us how dietary differences between household 

members may lead to food waste not only during the pandemic since the meals 

prepared in line with one of 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 increased. ñWe didn't want to go shopping too 

much, we didn't want to get into the crowds, so we had to consume packaged 

products for a while,ò says P09 while explaining the reasons for their increased 

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

participants to adopt positive practices, just like P15, who started collecting 

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

ñI mean, that's when I first started grinding eggshells. Normally I could not 

imagine having enough time to grind them because I actually did not have 

that time until the pandemic.ò 

 

Figure 4.3. Eggshells from P15ôs cultural probe. 
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4.1.4 Problem Areas and Design Insights for Learning and Adopting 

Household Food Practices 

In addition to discussions already made about some of the problem areas in learning 

and adopting household food practices, there are a few more topics that need 

attention. While reflecting on how established his food handling system is, P03 

admits that the new practices introduced to him should not 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 flashes back to a time when he started using a 

lemon squeezer just because it is more practical than squeezing 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 was increasing the 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 only they are as practical.  

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

their introduction but gain confidence in time for following them. P01 admits that 

when she is introduced to a new practice, she thinks, ñIt's nice, but I probably can't 

do it,ò but in time, she gains confidence and tries to follow this practice. This 

statement indicates that perhaps design could focus on building confidence when it 

comes to a userôs practice adoption by giving smaller tasks to be accomplished. 

In addition to these, P02 reflects 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: 

ñIn such a period of time, food waste is really awful, but imposing something 

on people, and explaining it in a didactic way actually establishes hegemony 

and a relationship of power.ò 
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This statement sets out a guideline for designing for sustainable behavior change 

since, just like 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 valuable, as it puts designers and users on the same 

level, and opens up opportunities for more collaborative, bottom-up 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 which are (1) planning 

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 four main strategies followed by the participants of 

this study. The practices followed to use this strategy varied from inventory checking 

before shopping to making a shopping list, and to ensuring food waste prevention. 

All of these practices are followed before or during the shopping stage of household 

food handling. P06 follows all of these practices as she explains her grocery plans as 

follows: 

ñFirst, I take a look around the house before shopping. What is missing? 

What is especially needed? After determining these and putting them on my 

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

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

longer.ò 
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4.2.1.1 Inventory Checking 

Inventory checking before shopping means going through all storage areas of food, 

including the fridge and freezer, the kitchen cabinets and storeroom, and so forth, to 

check the availability of food at home. P03 states that he checks the inventory by 

saying, ñBefore I go shopping, I open the fridge and look at what's in and what's out 

there,ò and adds, ñI just create a mental list in my head or sometimes I cross some 

things out of my actual list,ò since he thinks as he checks his inventory, ñI still have 

this, I shouldn't buy that.ò So, stock checking may enable consumers to make a 

mental list that reminds them what to get and what to pass while shopping. P02, 

while similarly checking her inventory before shopping, states 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 practice of keeping a 

track of what is available at home reduces food waste in terms of preventing 

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 resulting in food waste production. 

P02 points out that ñwhen I run out of something, I have a chalkboard in the kitchen, 

and I write it there,ò and states that she writes down the names of the products on the 

board at the exact moment she ran out of them. However, she further 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 planned to be consumed in the short 

term. P05, 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 for long-term consumption, and asserts 



 

 

88 

that ñYou know, my list is about what we will eat that week.ò Regarding the changes 

that are being made by consumers on their shopping lists according to their 

consumption plans, P11, 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 they eat at home. She explains that ñIn the 

list there, for example, I did not write the names of the vegetables; we are usually set 

out to buy two kinds of vegetables and two kinds of fruitsò while addressing the 

shopping list (see Figure 4.4) she made for her cultural probe. 

 

Figure 4.4. Shopping list from P11ôs cultural probe. 

However, she also explains how they look for diversity on their plates while also 

being concerned about eating only seasonal food by stating, ñLet's say this week we 

had a meal with leeks and cabbage. Next week we will have one of them again 

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

have another seasonal vegetable.ò 

P08, however, provides another perspective on list-making by pointing out, ñThis 

shopping list is something that started after we got married and had children,ò and 

highlights how seriously they take it by stating, ñWe make a list and write down what 

we need, one by one, and we go shopping with that paper in our hand. One hundred 

percentò, but she also explains that the reason why they take shopping lists so 

seriously is to keep a record of their expenses. So, some consumers may make 
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shopping lists not to prevent 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 

practices 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 set is paying attention to date labeling. While also 

mentioning that she would be inclined to purchase cheaper products, P01 highlights 

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

to ensure that they last until they are consumed. P06, in a similar manner, prioritizes 

products with later expiration dates, and adds, ñbecause if I am going to keep it for a 

long time, even if the package is unopened, I prefer the ones with a later expiry date 

on the stand.ò 

4.2.1.3.2 Purchasing Fresh Produce 

Consumers are purchasing products considering date labeling when it comes to 

industrial food products in packages whereas they are purchasing fresh produce 

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

industrial equivalent of freshness. ñFirst, I look at the freshness,ò says P05 and adds, 

ñ if it's a vegetable, of course, I look at the freshness, but if it's a packaged product, 

I always look at the expiration date. Is it passed or not?ò P05, while also preferring 

to buy fresh products, expands the freshness discussion about the purchasing of 

products to their preparation and consumption by saying, ñLetôs buy less, use fresh, 
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and eat fresh,ò and points out that they never buy sacks of potatoes due to health 

concerns as she says, ñPotatoes also have a shelf-life. I prefer to buy a few kilos now 

because they sprout and cause poisoning.ò 

4.2.1.3.3 Making Consumption Plans 

Another consumer practice at the shopping stage is making consumption plans. This 

enables consumers not to buy products that they cannot utilize and ensures food 

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

lists before shopping to considering consumption plans while shopping, P03 points 

out that it was his dietary change to plant-based eating that resulted in changing his 

shopping practices. He states that he thinks, ñI will buy vegetables,ò before shopping 

and purchases seasonally available products because he believes that now that he 

eats plant-based, it is healthier to eat seasonal and fresh vegetables and fruits. 

Another participant, P02, is more interested in the nutritional values of the food that 

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

same nutritional value as she states, ñIf I'm going to have some protein in that meal, 

it's enough for me to have something at home that has protein. I don't usually go and 

buy green lentils if I have red lentils at home.ò However, while not looking for 

diversity within the same food category, she looks for diversity in nutritional values 

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 plans, P03 decides on what to buy at the store while simultaneously 

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

ñI go shopping and if I am going to buy leeks, I also buy carrots. So it (shopping 

plan) is shaped a little bit while shopping,ò she says and adds, ñI like to look at the 

products there and plan my meal accordingly,ò but she also asserts that she 

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 prepared for nothing and food will not be wasted. P05 also 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 their needs before storing them in portions according 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 Planning Groceries 

Many participants reflected on craving as a reason for off-list shopping. ñEspecially 

if it's something I haven't eaten before or if I see such a different version of what I 

usually eat, I have to try it,ò says P04 while also emphasizing his curiosity about 

untasted products. In addition to the influence of curiosity on craving, P01 asserts 

that craving is the only reason she shops off-list; 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 may not be causing food 

waste, some other products that tempt consumers to bulk-purchase may not be 

resulting in the same manner due to giving rise to overstocking. P09 complains 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 

being displayed on stalls were saying, ñbuy me, take me, donôt leave me,ò and points 

out that the over-purchases she was making there was causing her to make an 

excessive effort in carrying these products home and preparing them to storage. 

Mobile applications for online shopping may prevent this over-purchasing behavior 

that arises from craving and appealing displays by putting a digital barrier between 

products and consumers. However, they also came with some challenges during the 

pandemic that jeopardized food waste prevention. While also making discounts more 

visible that could still result in over-purchasing, hence overstocking, hence food 

waste, mobile online shopping applications also fell short of allowing users to adjust 
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the amount of food they would like to purchase precisely. P02 points this out by 

saying: 

ñWhen I think about the products we order online, for example, the amount 

of fruits and vegetables we can buy through 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.ò 

P04, agreeing with P02, indicates that he must have wasted food during the 

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

by himself, and says, ñI was not able to enter that amount too little while ordering 

something. That is why you buy more than you need,ò pointing out how mobile 

applications yielded over-purchase and indirectly caused food waste. 

In addition to over-purchasing that causes overstocking and is susceptible to 

resulting in food waste, the lack of coordination between household members also 

carries the same risk. P08 flashes back to her childhood and puts this lack of 

coordination between her parents into words as follows: 

ñMy mom would have bought tomatoes and they would be in the fridge. My 

father wouldnôt have known about them and he would go and buy some 

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.ò 

This lack of coordination between different household members is actually a 

communication problem, and design interventions could actually make food 

products that are available at home more visible through online applications by 

making use of cam-integrated fridges (See FridgeCam in Section 2.2.3), and also 

make it possible for all household members 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 

practices which are followed at the stage of storage to ensure the preservation of food 

quality through food quality assurance and to track the quality of stored food 

products to utilize them before their deterioration through food quality tracking.  

4.2.2.1 Food Quality Assurance 

Participants assure food quality by predominantly following two practices that are 

paying attention to storing conditions of food and placing and sorting food according 

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 these storage areas 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. Regarding that, P04 states 

that he decides on where to store different kinds of food by considering whether the 

food is shelf-stable or requires refrigeration, hence its perishability. He also draws 

attention to the significance of container properties while asserting that he stores 

most of his food in air-tight containers. P05, while also reflecting on the perishability 

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

which food will be stored. 

ñThe products that I will store for a longer term, the products that can spoil 

more rapidly, such as meat or fruits, I put them into the freezer. But if I am 

going to consume that food in a short period of time, the amount that I will 

consume is kept outside the fridgeò. 
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This statement provides a different 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 participant, P02, also reflects on 

consumption duration by pointing out that she never stores any food in the fridge 

that is shelf-stable, because she knows the period of time in which she will consume 

the food. So, quality assurance is not necessarily provided by over-meticulously 

storing even the non-perishables in the fridge but by paying attention to the 

consumption duration of all types of food regardless of their perishability. This is 

essentially an important topic considering the statement made by P09:    

ñI increased the number of my refrigerators at home because we live in a hot 

city. I have a fridge in the kitchen and a fridge on the balcony. Also, I bought 

an additional freezer a couple of years ago.ò 

In this example, P09 complains about living in a hot city and having to refrigerate 

all sorts of food. However, the main reason for this practice is not the atmospheric 

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

term consumption plans and hence overstocking. P05, however, expands the 

discussion about storage conditions from perishability, consumption duration, and 

temperature to a more sensitive issue: infestation. She points out that she started 

storing all sorts of food in glass containers instead of plastic ones as she states, ñI 

especially store food in glass jars because in plastic they can get infested by insects. 

Storing food in glass is healthier.ò The storage of non-perishables in glass containers 

due to infestation is actually a common practice among consumers who especially 

live in hot cities. P08 points out that it is impossible to 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 Placing and Sorting Food According to Perishability 

Some participants also reflect on the positioning of food products in different storage 

areas considering their placement and sorting. P02 is one of those participants who 

reflects on the positioning of leftover dishes while saying: 

ñSometimes, it (a leftover dish) can be forgotten, but I put it on a shelf in the 

fridge where I can keep an eye on it. I don't put it on the lower shelves so that 

I can see it when I open the fridge, or even when I go to the fridge to get 

something else.ò 

By doing so, P02 reminds herself, ñI need to finish this today,ò and she further 

explains that having something in front of her eyes means exactly that. Having the 

leftover dish there makes her ask the most important question: ñHow am I going to 

consume this today?ò In the pursuit of finding an answer to that question, she keeps 

asking herself other questions such as, ñHow can I combine it with other 

ingredients?ò or ñWhat can I cook next to it so that I can have a balanced meal?ò 

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 rescue in the following sections (see Section 4.5.1) and further discussed with 

the related 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 nonperishables like grain products, legumes, and root 

vegetables such as onions, garlic, and potatoes there.  

ñWe put onions, garlic, and potatoes on the middle shelf to keep them within 

our armsô reach. Next to the legumes, there are things like pasta and rice, 

right next to lentils and beans, right there, at our fingertips. So that we can 

easily take these things from the cabinet while cookingò 
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This statement shows us how the perishables are positioned in storage areas 

according to their shelf life to ensure their consumption, while the nonperishables 

are positioned according to their consumption frequency to increase practicality in 

their use. 

ñLook, there are two milk bottles there. I do that on purpose. I usually do 

that, actually. I put the half-finished milk bottle at the front and the unopened 

bottle at the back. [...] There are vegetables in the crisper drawer, such as 

carrots. I take the old carrots to the upper shelves so that they can be eaten 

first because the crisper drawer is harder to reach. Yes, there is a strategy 

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

the opened one. 

By reflecting on her sorting practice, P08 points out that in addition to the practice 

of placing products according to their perishability in storage 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). 

 

Figure 4.5. Sorted milk bottles and yogurt buckets from P08ôs cultural probe. 
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4.2.2.2 Food Quality Tracking  

Participants track food quality by primarily following two practices which are paying 

attention to sensory attributes of food and checking the expiration date. The 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, whereas 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 

P01 reflects on her food quality 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: 

ñIf there is nothing wrong with the appearance, I smell it. If there is nothing 

wrong with the smell, I taste it. If there is nothing wrong with the taste, I eat 

it.ò 

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 or threaten 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, ñAnd sometimes, even for the expired milk, I follow 

this method and 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 useful, in evaluating food quality than other properties, as he points out:   

ñI actually check if it has softened by touching it, because sometimes you 

can't tell if itôs gone bad by the color change or something, especially with 
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tomatoes. As for the smell, I don't think I've ever spoiled anything to the point 

of stinking.ò 

While taking the practice of food quality tracking by paying attention to the sensory 

attributes of food to the next level, P02 indicates that she does not believe in the 

existence of expiration dates as she points out: 

Since I 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 I try to 

determine how long the products that I 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. P02 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: 

ñI don't think the quality of dishes is usually as easy to track as ingredients. 

It's not as easy as tracking washed greens or something that's been chopped 

and put into a glass container, because I don't go take the lids off their pots 

every day and check them.ò 

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 containers, P12 

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

is based on increasing the visibility of stored food products: 

ñWhile I was keeping this diary, I realized that my storage practice is 

primarily based on visibility. Because for example, when I put too much food 
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in non-glass, non-transparent containers, I forget them, and they spoil. That's 

why I generally use glass containers.ò 

This statement shows how material selection is critical for the quality tracking of 

food products in 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. 

ñIf you have vacuum seal canned something and if its lid has bulged, the 

canned food can no longer be consumed. I've thrown a few jars away because 

health is more important than anything else.ò 

Here, P06 points out that the containers used for canning manage to provide sensory 

information about food quality to the level of food safety. Interestingly, this 

information is provided by something as ordinary as a lid. However, it is so 

unquestionable that the power of decision-making about throwing away the stored 

food is almost taken away from consumers since the consumers are given both visual 

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 itself based on 

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 by P03: 

ñIt is more psychological because, for example, a vegetable soup may be 

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 

a bit ingrained in us now: óit's been there for so long, let's not eat it.ô So, I 

don't give it another chance anymore; I throw it away.ò 
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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 the sensory 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. 

ñI always check the expiration date of the yogurt I buy at home before I use 

it, for example, even if I keep it in the fridge. If it's even a little bit past the 

expiration date, I don't smell it, taste it, or use it. I am too careful about that.ò 

Here, P05 states how she 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 

dates, P11, cuts date labels out of spice packages and sticks them onto the containers 

that she uses at home. ñBecause they are being consumed over a long period of time 

and I don't remember when I bought them,ò she says and points out that losing date 

labels while transferring food products from their packages to containers at home 

makes their expiration dates untrackable, and this brings long-lasting products on the 

brink of food waste due to their increased consumption duration. 

4.2.2.3 Problem Areas and Design Insights for Food Quality Assurance 

and Tracking 

The strategy of food quality assurance and tracking provides design intervention 

opportunities for reducing food waste in various ways. P01 reflects on food products 

that are less frequently consumed and points out that she realizes the 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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ñWhen I cook with tomato paste after a long time, I see that it is spoiled at 

the moment I open the jar. I must not be keeping track of its quality since I 

realize spoilage when I'm about to use it.ò  

She then points out that she never spoils fruits and vegetables because she has control 

over the amount of purchase; however, when it comes 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 as they predict 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. This problem 

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 above-capacity 

storage practice decreases visibility and makes it harder for consumers to track food 

quality. P01 complains about infestation and states that ñThere are like no food 

products that I keep outside the fridge anymore,ò and points out that ñI mean, I used 

to store them outside the fridge, but I realized that they were infested by bugs or 

something.ò In this example, we see how infestation leads to the unnecessary 

refrigeration of non-perishable food products, and although this might seem to be a 

GHG emission problem, it actually is an above-capacity storage problem that 

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

quality tracking. Even though this above-capacity storage may sound similar to 

overstocking, the latter is a completely different problem that has little to do with 

storage capacity. P02 complains about living in a fairly old house and states that the 

physical limitations of the house and furniture prevent her from over-purchasing and 

consequently overstocking food products. 
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ñThe kitchen is really small and I have very limited storage space. [...] I see 

this as something that regulates and limits my purchase and storage practices 

since I cannot actually buy and store much.ò 

If not prevented, overstocking may lead to the above-capacity storage of products, 

which would happen to P02 if she was able to over-purchase products in the first 

place. This above-capacity storage would then decrease the visibility of products 

and, hence, hinder their quality tracking, which could leave P02 with deteriorated 

products. Regarding overstocking, P06 reflects on her freezer practice and indicates 

that overstocking decreases the visibility of products in the freezer. She then points 

out that when this decreased visibility is combined with changing sensory properties 

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

waste becomes inevitable. 

ñWhen you fill the freezer too much, you can't see the products in the 

background, and then their appearances change and you can no longer 

answer questions like óhow long ago did I put it in?ô, óhow long has it been 

waiting?ô, ócan I use it?ô or even sometimes, ówhat is this?ô. I have thrown 

away a lot of products in this way. That's why I don't store much in the 

freezer, only a little.ò 

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

types of containers while storing food in the freezer as she says, ñI  put it (food) in a 

small package or a container or a bag and put it in the freezer.ò However, she points 

out that even with this variety of containers, she cannot deal with the mentioned 

quality tracking problem as she complains, ñBut every time I put something in the 

freezer, it goes back and back and far back. The next thing you know, its shape has 

changed and even you cannot recognize what you put there?ò This defines a problem 

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 from going bad, the 

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 

solved 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 labeling or color coding. 

4.2.3 Food Measurement and Portioning 

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 of food portioning during the storage of 

groceries, food measurement and portioning during the preparation of dishes, and 

food portioning during the consumption of dishes. Food measurement indicates the 

strategy of using a variety of kitchen tools, equipment, or utensils, 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 purposes of consumers. P01 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 prepared. She 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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ñI chop and store things like carrots, radishes, tomatoes, and cucumbers so 

that it is easier to use them then. This way, I can keep track of how much food 

I have and how long it will take me to consume it as well.ò 

P02, while addressing this practice as ingredient prepping, indicates how portioning 

groceries on a weekly basis speeds up meal preparation and how not having 

previously portioned ingredients discourages her to cook. P03 takes this ingredient 

prepping practice to the next level as he states that he portions ingredients not only 

for refrigeration but also for freezing and indicates that he even combines ingredients 

while portioning them so that they become preparation-ready. 

ñFor example, I buy bell peppers and cut them directly, pack them, and put 

them in the freezer. Or if I buy leeks... Leeks are already huge, [...] I wash 

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

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

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

them.ò 

This way, P03 increases the shelf-life of his ingredients at the stage of storage as he 

freezes them and their practicality at the stage of preparation as he portions them. 

P05 makes a similar approach to storing meat (Figure 4.6) with similar intentions: 

 

Figure 4.6. Portioned minced meat from P05ôs cultural probe. 
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ñWhen we buy the meat, we mince it ourselves, and I mark them in squares 

like this so that I can easily break it down to a size that I can consume once 

itôs frozen. I also put the meat I buy in small packages in the freezer, whether 

it is cubed or minced. So that I can keep it for a longer period of time without 

spoiling it all. That's actually my goal.ò 

Her choice of container for freezing meat, nylon bags, also provides 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 bag or tie a knot 

wherever they like for portioning. This flexibility in their usage makes consumers 

prefer nylon bags for storage. Also, portioning 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 portions, 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 the greatest common divisor of the amount that she uses in different 

dishes. P11, 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.   

ñFor example, for meat, I roast some of the minced meat and store it in the 

fridge. I 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 I don't make meatballs with, and I keep it as it is and freeze it.ò 
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Figure 4.7. Different forms of portioned minced meat from P11ôs cultural probe. 

Even though seeming meat-intensive, the practice of food portioning during the 

storage of groceries may be followed for other categories of food as well. P14 reflects 

on her portioning practice for lemons (Figure 4.7) as describes how she squeezes all 

lemons after their purchase and freezes their juice on an ice tray. This way, P14 not 

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. 

ñFor example, we even squeeze 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 buy half a kilo, you use just half a lemon for a 

meal, and it is very difficult for the rest to last.ò 
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Figure 4.8. Frozen lemon juice from P14ôs cultural probe. 

4.2.3.2 Food Measurement and Portioning During the Preparation of 

Dishes 

The strategy of food measurement and portioning during the preparation of dishes is 

implemented by following primarily two practices that are measuring ingredients 

while preparing dishes and preparing dishes in portions in the first place. 

For the measuring of ingredients, P03 states that he only uses a water glass as a tool 

of measurement as he states, ñThe only time I do measuring is maybe when I'm 

making rice or something, you know,ò and points out that he eyeballs measurements 

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 tools for certain dishes or in certain recipes. P05 also points out that 

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

ingredients precisely.  
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ñIf I am going to make a dish by following a challenging recipe, if I am going 

to look at a book or something while making it, I do it by scaling ingredients. 

There are cakes or other things that we make at home by scaling.ò 

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

of cups and spoons as well but asserts that there is also the skill of eyeballing 

measurements that comes from experience in the kitchen. P04 is, however, a lot 

dependent on measuring tools as he states, ñI have a kitchen scale, and I use it for 

almost every dish, it measures in grams and milliliters,ò and talks about his fear as 

he points out, ñI don't know what to do if it breaks.ò 

For the preparation of dishes in portions, P02 prepares amounts of food that can be 

consumed in one sitting and guarantees to have no leftover dishes. She also points 

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

necessary for the preparation of these single-serving dishes, she guarantees to have 

no leftover ingredients as well which she believes to become more perishable after 

being processed. In a similar manner, P04 prepares as many tacos as he likes to eat 

and leaves the rest of the ingredients untouched (Figure 4.9). He states, ñSo, the 

general idea is to start with small portions and go as much as you can,ò and describes 

his portioned food consumption practice as ñI'll eat one first, and if I can, I'll move 

on to the next one. If I can't finish it, I put it in the container and put it away.ò This 

way, he prevents tacos from turning into leftovers and ingredients from spoiling 

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

out, ñI pay attention to the size and quantity of the ingredients and chop them in such 

a way that there are no leftoversò because, as he states in his cultural probe, he 

believes that chopped ingredients spoil more quickly. 
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Figure 4.9. Chopped and portioned ingredients from P04ôs cultural probe. 

Regarding the portioning of ingredients, P05 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. 

ñI boil all the legumes, and then, according to how I am going to use them, I 

put them in the freezer in small bags and take them out and use them as we 

need.ò 

Regarding the portioning of dishes, P08 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.g., fruits 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. 

ñWe prepare things like vegetable dishes daily, because they donôt last until 

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 I cook has some effect on the amount of the dish. 

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

not even saved for dinner. We make fish dishes for one meal.ò 
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4.2.3.3 Food Portioning During the Consumption of Dishes 

The strategy of food portioning during the consumption of dishes is implemented by 

following primarily two practices that are serving food in portions and heating up 

leftover dishes in portions. Regarding the former practice, P03 indicates that he 

serves food according to the type of dish that is prepared and states that he either 

single-serves and finishes the dish or takes half of the dish and stores the other half 

as a leftover for the next meal. P02, however, expands the discussion 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. 

ñUsually, when my friends are over, I don't put anything on anyone's plate. 

[...] I l eave that initiative to people and let everyone decide on how much 

food they want to eat and serve themselves accordingly.ò 

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

themselves but on how each household member serve leftover dishes to 

themselves,  P06 states, ñIf there is someone in the house only by himself, and if he 

is going to have something to eat, he takes as much of the food as he will eat and 

heats it in a pan,ò and adds ñHe does not heat the whole thing, he heats the amount 

he will eat.ò This way, all members of the household heat the leftover dishes in 

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 strategy of food measurement and portioning defines several problem areas that 

provide opportunities for design intervention. One of these problems is eyeball 

measurement which indicates an estimation by sight at the multiple stages of 

household food handling, 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 



 

 

111 

measurement. P01, being one of the participants who have trouble with eyeball 

measurement, insists on measuring everything by sight and admits that ñthere are 

many times I don't get it right.ò She gives an example of one of those times as she 

says, ñThe spice was a bit more than I wanted because I poured it by mistake, but I 

decided not to take it back.ò P01 also reflects on how there is an inconsistency 

between the dishes she makes. 

ñYou know since I don't use a measurement tool when I am adding 

ingredients, sometimes even the dishes that I can make very well turn out to 

be bad.ò 

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 control over the amounts of ingredients added 

to a dish while trying to keep a balance between the ingredients considering 

properties such as taste or texture. P08 reflects on this process by giving an example 

based on her experience as follows: 

ñI put five tablespoons of yogurt, for example, if I am going to make a 

purslane salad. Somehow there happens to be a mismatch, and I am like óoh, 

there is not enough purslane, let me chop some moreô but then óoh, this time 

it is too much, let me add some yogurtô.ò 

The discussion 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 members, friends, relatives, guests, neighbors, or other people in social 

relationships with themselves to different extents. P01 reflects on her food serving 

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

but adds, ñWhen I was serving food to other people, I would intentionally serve them 

too much. Sometimes I would serve them until they said óstopô if they were 

watching.ò When asked about the reasons for this sort of serving practice, she asserts 

that ñI think itôs due to hospitality, pleasing the guests, being generous, and so on.ò 
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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. 

ñWhen I host guests, I usually serve the food, you know, I try to serve it to 

everyone a little bit equally, that's my main motivation. I don't mind if there 

is leftover food, but I want to make sure there is enough for everyone 

equally.ò  

The amount of food waste produced by consumers due to being a good provider, 

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 be 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 leftovers 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 food products. P01 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. 

ñI actually had to make a little bit more than I needed, because my eggplant 

was big. I mean, I bought a couple of eggplants and I only used one of them, 

but because it was a big one... But I didn't want to cook with half an eggplant, 

so I did with the whole.ò 

Another issue concerning predetermined amounts and sizes of products is 

highlighted by P03 as he reflects on how he ends up wasting food products that he 

purchases for special occasions. 

ñSometimes if I've bought something for a one-time use... What would that 

be? Pickles, for example, I bought and used them to make hamburgers or 
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something like that. They turn into leftovers since I don't eat them on a daily 

basis.ò 

Both of these statements demonstrate how predetermined amounts and sizes of food 

products either lead to an excessive amount of dishes to be left over as 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 food packaging and 

utilization since the food waste caused by the predetermined amounts and sizes of 

food products can be reduced and even prevented by either design solutions that are 

offered for food packaging at the retailer level or offered for food containers at the 

consumer level. 

4.2.4 Food Rescue and Repurposing 

Food rescue and repurposing, as a strategy, indicates a set of consumer practices 

that utilize food and parts of food instead of discarding them. Food rescue allows 

consumers to utilize food and parts of food in such ways that the output is still 

intended for human consumption, whereas food repurposing allows consumers to 

utilize food and parts of food in many forms, although the output is no longer 

intended for human consumption.  

4.2.4.1 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 from paying attention to the storage conditions and consumption of 

leftovers in terms of both leftover ingredients and dishes, adding leftover ingredients 

to dishes, adding food scraps to dishes, impromptu cooking with leftover ingredients, 

and making new products from leftover ingredients to date labeling leftover dishes, 

making side dishes next to leftover dishes, and to rescuing side-products of food. 
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Regarding the first practice of paying attention to the storage conditions and 

consumption of leftovers, P04 indicates how careful he is about keeping ingredients 

apart from one another (Figure 4.10) as he states, ñFor pancakes, for example, I keep 

the ingredients in separate bowls so that they don't mix with each other because there 

will probably be leftovers.ò He also points out that keeping leftover ingredients apart 

enables him to use them in other dishes later on. 

 

Figure 4.10. Separately stored leftover ingredients from P04ôs cultural probe. 

P02 stores leftover ingredients as well but unlike P04, she stores them together so 

that she can save time during the next meal preparation by using all of them together. 

ñSometimes very small and absurd amounts of things are left over, and when that 

happens, I put those small and absurd amounts of things in a box together,ò she says 

and gives an example of this practice by saying, ñWhen I make a salad, I usually 

have a few leftover ingredients.ò She also points out that she does not add anything 

that would decrease the shelf life of these leftover ingredients by saying, ñI put them 

in the fridge without pouring sauce or oil so that the spoilage process is slower.ò P03 

also follows the same practice of storing leftover ingredients together so that he can 

save time for later cooking as he states:  

ñFor example, sometimes when I'm going to roast some vegetables in the 

oven, I chop a lot of vegetables and see that there are more than I need. In 
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that case, I pour some sauce over these leftover vegetables and put them in 

the fridge in a container. Then, I roast them in the oven some other day.ò 

Here, we can see that P03 chops 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 manages to rescue 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 waste. P01 states that she used not to be 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 planned to consumed that day, she would 

refrigerate them not to spoil them. She also asserts, ñSometimes I even put it in the 

freezer or eat it for a few days in a row, even if I get tired of itò to avoid throwing 

away leftovers, and hence food waste. This statement also demonstrates 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 the same practice in the face 

of an unplanned event for all sorts of food that she normally stores out of the freezer 

and states that ñIf I'm going somewhere, like on vacation or something, I put them 

in the freezer so that it doesn't spoil.ò She even indicates that she sometimes prepares 

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 preparation. P02 

then expands the discussion on storing conditions of leftovers from storage areas to 

food containers and asserts that ñNot putting a small piece of leftover in a big 

container seems like a very simple thing, but it's effectiveò and points out that ñthe 

less air the food comes into contact with, the slower it spoils.ò  

Regarding the second practice of adding leftover ingredients to new dishes, P02 

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 

having low satiety. ñIf it's like five calories, I won't be full anyway,ò she says and 
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gives examples of the ways in which she utilizes these ingredients by indicating, ñI 

either put it in soup or pasta or somehow combine it with something else.ò P03, in a 

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 dishes. P09, for example, indicated 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 dishes, P02 reflects on her 

rescue practice for the stems of greens by not consuming them as they are but adding 

them to her dishes. ñThere is the stem of the arugula,ò she exemplifies food scraps, 

ñI don't think I can digest the stem because I'm not a chicken. I wish we had chickens 

in the garden and I feed them with it, but unfortunately, it's not possible,ò she says 

but highlights ñI try to minimize food waste. For example, most people only remove 

the leaves and consumes them, but I only remove the root.ò As she uses the arugula 

stem with its leaves, the consumer is actually 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. However, P06 makes a different approach 

to rescuing food scraps and uses them as the main ingredient in certain dishes instead 

of mixing them with other parts of these ingredients that are considered edible or 

with other ingredients more directly. ñIf I have celery peels,ò she says and reflects 

on her consumption practices with food scraps by expressing, ñI used to throw them 

right away because I didn't think about them much, or I didn't have time, or the 

storage conditions weren't suitable.ò Addressing how upset she was about her 

throwing away practice, she complains about not being able to use 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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ñFor example, when I was throwing away the peels of celery, I was always 

sad because they were actually good parts. But these peels cannot be used 

when making olive oil dishes since they do not taste as good. Then I 

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 

a very nice and different thing.ò  

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 recipes. P01 reflects on her practice of impromptu 

cooking by mentioning, ñI had a big carrot from breakfast. I had chopped it but I 

couldn't finish it. I added that leftover carrot to another dish,ò and explains the reason 

why she intends to rescue leftover ingredient this way by ñYou know, I added it 

because it was just something left on the plate, something I didn't want to waste.ò 

She then points out how intuitive this practice is by mentioning, ñI put cheese too! I 

mean I donôt know how I decided on that but there was a slice of cheese and I put it 

in.ò P04 also reflects on his side of impromptu cooking practice by mentioning how 

he rescues leftover bagels by mixing them with other ingredients. ñOne morning 

there were leftover bagels,ò he flashes back to one time he followed this practice and 

complains about the staling of bagels by mentioning, ñAnd bagels are something that 

hardens very quickly when left over. It doesn't spoil, but it is hard to eat.ò He then 

explains his rescue practice that actually inverts the staling process of bagels under 

heat by ñI combined it with a few ingredients in the pan and it turned out to be very 

delicious, and I was surprisedò while expressing his astonishment at the outcome of 

his impromptu cooking himself. 

Regarding the fifth practice of making new products from leftover ingredients such 

as jams or cheese, P05 reflects on her practice of cheese-making from excess milk 

by stating ñI made cheese because even though it (milk) wasn't close to its expiration 

date, there was a lot of it in the house,ò and points out ñThere would have been 

leftover milk if it had stayed as milk.ò She also indicates how consumption practices 

are influential in rescue practices by mentioning ñI turned it into a product that we 



 

 

118 

can consume more often, that we can use in pastries and that we can still store in the 

fridge,ò while also reflecting on the fact that the cheese form of the excess milk is 

more visible in the fridge than its previous form which is prone to be wasted by 

addressing the cheese form to be ñSomething that will be more in front of my eyes.ò 

Regarding the sixth practice of date labeling leftover dishes, P02 reflects on how she 

date labels her own leftovers by sticking post-its on food containers by mentioning 

effective this practice 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 later version of the same dish. ñIf somehow the leftover is in the 

fridge and I didn't notice it, but I make the same dish again,ò she says and puts her 

concern into words by stating, ñI might think they are the same dish, but if I eat the 

one from a week ago, for example, that can be a really dangerous thing.ò P09 reflects 

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 that she does not consume the ones that have been there since the 

previous season by stating: 

ñIf something I make every season is left over from the previous year, I 

definitely put a date on it. I definitely have such a habit. Whether it's a jar or 

a bag in the freezer, I write the date and put it away. I do this so that I don't 

consume the new one before I consume the previous one. I am very sensitive 

about this.ò  

Regarding the seventh practice of making side dishes next to leftover dishes, P01 

asserts that she does not turn leftover dishes into new dishes by adding new 

ingredients to them but prefers to make new side dishes next to leftover dishes. 

ñActually, I know that my grandmother does that,ò she admits and gives an example 

of her grandmotherôs rescue practice by mentioning ñSometimes when she makes 

tarhana soup if there are leftover beans, she puts it in it.ò However, she explains 

further how her own rescue practices diverge from her grandmotherôs by stating, 
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ñBut I don't do anything like that. I consume it as it is, or for example, if there are 

leftover legumes, I'll make a pilaf next to it.ò She also mentions the reason why she 

follows this rescue practice by pointing out, ñSo I can enjoy it more. I make 

something to go with it.ò P06 takes this practice to the 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 leftover dish. ñI prepare my own food every day at 

home,ò she asserts and explains her rescue practice by, ñIf possible, it can be the kind 

of dish that can be kept for the next day, and next to which new side dishes can be 

added.ò This shows us how dishes can actually be rescued even before they are 

prepared, and therefore proves to us once more that food rescue, or waste, does not 

necessarily happen at the end of consumersô household food handling, which is the 

stage of disposal. 

Regarding the eighth practice of rescuing side products, P05 reflects on her practice 

of adding leftover cheese whey (Figure 4.11) to the batter and rescuing it by making 

bread. ñWe make bread at home with leftover whey,ò she says and expands the use 

of leftover cheese whey by stating, ñWe use it in that way, or it can be used for 

making pastries or something like that.ò She then addresses another rescue potential 

for whey by mentioning, ñWe have never seasoned meat, but it is also used for that.ò 

She also points out the reason why she rescues whey, ñBut we made bread, itôs tasty 

and nutritious because the water has high protein value. So it would be a bit unfair 

to throw it away.ò 
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Figure 4.11. Leftover cheese whey from P05ôs cultural probe. 

P06 then reflects on her practice of rescuing whey, but this time yogurt whey (see 

Figure 4.2 in Section 4.1.1), by freezing and adding it into legume dishes and 

mentions that she heard about this practice on television. ñI had never heard of it 

until then. I tried it, and I really agreed that it was a good thing to do with it,ò she 

says and points out ñYogurt water (whey) is already nutritious, but when the yogurt 

gets watery, we don't prefer to use it in the meals we prepare,ò and adds ñIt made a 

lot of sense to use it in this way instead of throwing it away. One of my favorite 

ideas.ò She then further explains how she 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. 

ñI hadn't even frozen it yet [the first time I tried using yogurt whey in legume 

dishes]. I used the watery part of the yogurt directly from the bucket, and 

then I realized that it really makes sense, that the practice really works. So 

now, when I have some yogurt from its bucket, I transfer the water (whey) 

that accumulates there into an ice tray and put it into the freezer. Then I take 

out the iced whey cubes from the tray and put them in a bag so they become 

ready to be used when I need them.ò 
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In addition to rescuing yogurt whey, P06 also reflects on how she rescues the water 

that is left in the oven bags while roasting chicken (Figure 4.12) in the oven and 

addresses how she turns it into a new dish so that the spices, fat, and all the nutrients 

are not wasted.  

ñI once bag roasted a chicken in the oven. All the spices, oil, and flavor just 

flow out with the chickenôs juice. Of course, no one likes to have this water 

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, a soup, and make a new kind of dish.ò 

 

Figure 4.12. Chicken juice transformed into soup from P06ôs cultural probe. 

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 from fertilizing houseplants with food 

scraps and leftovers and feeding animals with food scraps and leftovers to making 

home accessories from food scraps. 

Regarding the first practice of fertilizing house plants with food scraps, P01 reflects 

on her practice of collecting food scraps in a basin on the balcony and fertilizing her 
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house plants with them. P04, also following the same 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 ñThrowing away something that is known 

to be useful and losing the chance to make use of itò as he puts in the cultural probe. 

 

Figure 4.13. Eggshells repurposed as fertilizers from P04ôs cultural probe. 

Regarding the second practice of feeding animals with food scraps and leftovers, P05 

reflects on her practice of feeding animals with leftover dishes if a few days passed 

after their storage due to being hesitant about consuming it themselves. P04, 

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 go-to practice. In a likely 

manner, P09 feeds animals with leftovers on other peopleôs plates as well and points 

out that she has a clearer conscience by following this practice because ñAt least I 

feed a living creature instead of throwing it away.ò   

Regarding the third practice of making home accessories from food scraps, P09 takes 

food repurposing to the next level by making hot and cold treatment bags from cherry 

stones (see Figure 4.14) and even by selling a couple of these bags in the Tarsus 

Earth Market. ñI consume a lot of sour cherries,ò she says and explains her 

consumption practices ñI make both jam and liquor from them.ò She indicates that 
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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 sell them in the market. 

 

Figure 4.14. Hot and cold treatment bags filled with cherry stones from P09ôs 

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 P01 who follows this practice due to believing ñBecause we think we are 

family,ò most participants express their disinclination toward consuming each 

othersô leftovers. ñI think that when it is left on the plate, it will spoil more quickly 

due to the bacteria that pass from the spoon and fork to the food,ò says P01 and 

expresses her concern ñI would love to eat them, but I don't want to eat bacteria or 

something like that, so I don't,ò but points out that she eats leftover dishes if left in 
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the pot but not on someone elseôs plate. This evaluation difference among consumers 

between leftover dishes on plates 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 to take 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 used at home to store leftovers, they define problem 

areas in multiple food practices. P03 indicates one of these problem areas by 

reflecting on how certain leftovers are more susceptible to being thrown away due 

to their displeasing smell. ñIf it is a dish with onions and if it is left to be eaten later, 

it will smell a lot and stink up the refrigerator,ò says P03 and points out, ñThat's why 

it goes straight to the garbage; it's thrown away.ò This problem of leftover dishes 

both smelling themselves and also stinking up 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 in the freezer. ñI need to put the glass containers 

in the freezer without covering them with their lids so that these lids donôt shrink and 

make the containers explode,ò says P03 while explaining the reason why she prefers 

to use single-use nylon bags over more sustainable glass containers. ñIt is easier to 

use a nylon bag instead,ò she says and further explains other advantages of these 

bags ñI mean, you don't have to wait at all until the fruits, for example, defrost before 

you use them to make fruit juice or jam.ò Although understandable, this sort of 

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 low-temperature flexibility.  

Another issue relating to food rescue and repurposing is that some consumers 

determine the faith of some food scraps by evaluating their edibility. ñFor example, 

you throw some of the peels away, they go directly to the garbage because they are 

inedible,ò says P08 and gives pineapples, 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 edibility of food 

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 

have to be introduced to consumers. ñI mean, maybe the peel of onion can be utilized, 

I don't know if there are people who utilize it, I don't know,ò says P05 and points out 

ñThere are parts of food that we can use and there are parts we cannot,ò while also 

admitting ñOr I don't know how they can be used.ò These statements indicate that 

consumers should become more knowledgeable about what parts of food are edible 

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 

diversity in these practices. P02 states 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 are time-consuming, and it is 

not always possible to follow them for every scrap she produces: 

ñI eat some fruits and vegetables along with their peels anyway, like apples, 

pears or other thin-skinned fruits and vegetables like potatoes, for example, 

I never peel them. If I have to peel something, I boil its peels and make 

vegetable stock with them. But some peels, like orange peels, I don't always 

utilize. Sometimes I dry them or make jam, but I don't always have time for 

that.ò  

ñOnce I rooted an avocado seed in water to see if it would work,ò says P03 to give 

an example of her repurposing practices but adds, ñIt grew a bit, and then I threw it 

away.ò This statement highlights how temporary the repurposing practices are, and 

again, points out how urgent the introduction to diverse repurposing practices is. In 

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. ñThe nutritional value is also important,ò says 

P01 and addresses eggshells as more valuable due to being beneficial for plants while 

pointing out ñI am more motivated to utilize them.ò 

Composting leftovers and food scraps also defines a problem area in food rescue and 

repurposing. P05 says that not every leftover or food scrap can be fed to animals and 

states, ñThese things have to go to the garbage,ò while complaining, ñI don't have a 

garden, I can't compost them, so they end up in the garbage.ò This statement begs 

the question of whether it would be possible to compost at home even for apartment 

gardeners or whether composting is really reliant on having a garden since P05 

claims that ñThere is nothing to do,ò with the leftovers and scraps if not fed to 

animals. Unlike P05, some participants are more optimistic about composting in 

apartments, like P05 who collects food and parts of food in a basin on her balcony 

to fertilize her plants. However, she complains about the smell and points out ñI do 

this (composting) in the season comes when the food can dry in the basin before it 

starts to smell on my balcony,ò and indicates the period of time she is able to compost 

at home ñYou know, it starts in spring and stops in fall.ò So, her practice of 

composting is actually weather-dependent due to her being concerned about the 

smell that is being given off to her balcony while composting. In addition to smell, 

some participants also reflect on other discomforts of composting. ñWe don't live in 

a house with a garden,ò she says as she mentions a previously mentioned excuse for 

not composting, but adds, ñBut those who live in houses with gardens may also not 

compost in order not to have too many flies and insects in their garden.ò These 

discomforts, or pain points from a designerly perspective, call for design 

interventions 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 physical 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 that enable pro-environmental behaviors. P01 highlights the lack of 

awareness and support while complaining about the absence of municipality-level 

interventions and support for composting.   

ñI really want to compost, but I think the municipality or something should 

support me. I don't think I can compost using boxes or bins and I don't know 

how much I can do in the garden of an apartment building either.ò 

P04 also complains about governmental interventions and points out ñFood waste 

bins are not common in our country.ò He then complains about not having separate 

bins for organic waste. ñSo maybe the municipalities need to do something for them 

(food waste),ò says P05 and flashes back to a time when she witnessed such 

intervention ñWe were going to Antalya,ò she says ñA truck passed in front of us and 

it was smelling like french fries,ò and points out ñBecause obviously, it was using 

cooking oil for fuel.ò All of these problem areas in food rescue and repurposing seek 

governmental interventions in terms of increasing 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 human-centered approach compared to the 

top-down policies devised by different modes of governance. 
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CHAPTER 5  

5 CONCLUSION 

This chapter presents an overview of the study and discusses findings in line with its 

aim and scope while revisiting the research 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 consumer 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 aiming to explore these 

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 change as the climate is 

one of the significant contributors to agriculture (Niles et al., 2017) and food systems 

contribute to climate change predominately by greenhouse gas emissions throughout 

food supply chains (Vermeulen 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 calls for Design 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 on Design for Sustainable Behavior focuses on user 
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behaviors rather than the consequential effects 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 et al., 2011; Selvefors et al., 2011). Then, 

consumer practices came into the focus of this study due to the expanding literature 

on Practice-Oriented Design for Sustainability that allows designers to promote 

sustainable transitions on the consumer level (Pettersen, 2015) by defining potential 

design intervention areas to change food-waste producing practices (Hebrok & 

Heidenstrøm, 2019).  

In light of this review, two-step fieldwork takes place in the study in line with the 

adopted methodology (see Chapter 3) which consists 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 waste. The 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 were collected in 

cultural probes, and verbal data was collected in semi-structured interviews. The 

collected qualitative data were analyzed, and the emerging themes were presented in 

the findings chapter (see Chapter 4). 

This chapter concludes the study by presenting this overview while also continuing 

by revisiting the research questions and providing reflections on the study, as it also 

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 sub-questions. These questions will be answered one by 

one in this section, starting with answering the sub-questions and then moving on to 
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answering the main question. Regarding these, the main research question of the 

study is: 

How can consumer household food practices and strategies that focus on 

reducing or preventing food waste define design intervention areas for 

sustainable behavior change? 

The sub-questions that support the main question are: 

What are the implications of Design for Sustainability approaches for food 

waste considering current studies on related design strategies and user 

practices? 

What are the different sources for learning food 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, and 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 Sustainability 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 systems. Being one of these systems, food systems require 

sustainability transitions due to the imperative of securing future generationsô 

economic, social, and environmental rights (HLPE,2014), and the DfS approach is 

adopted in this thesis to study consumer-level food waste in line with this imperative. 

Even though this imperative is intrinsic to these sustainability transitions, most 

sustainability approaches to food systems are production-intensive, meaning that 
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they focus on boosting production in terms of growing more food by prioritizing 

technological interventions to meet their environmental concerns (El Bilali et al., 

2018). This focus, however, risks the sustainability of these interventions by missing 

out on the social imperative of sustainability transitions 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 interventions (Ceschin & Gaziulusoy, 

2016) that are resource efficient, circular, and/or capable of enabling social change 

and equity (Liedtke, 2018).   

Therefore, this thesis reviews the DfS approaches on four intervention levels that are 

product interventions, product-service system interventions, spatio-social 

interventions, and socio-technical interventions. However, as the literature review 

continues, the thesis initially focuses on Design for Behavior Change to understand 

how design interventions alter user behavior, and then on Practice-Oriented Design 

for Sustainability due to its aim at understanding and identifying consumer food 

practices followed to reduce and even prevent food 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 

product-service system interventions but more rarely in the forms of spatio-social 

and socio-technical interventions when it comes to designing for consumer-level 

food waste reduction. Focusing on reducing or preventing household food waste 

through product and product-service system interventions, DfSB is the only DfS 

approach followed in the literature for that purpose. Considering the fact that the 

Green Design and Eco-Design approaches are followed to reduce the environmental 

impacts of product interventions (Vezzoli et al., 2018; ), the Emotionally Durable 

Design approach is to build and extend emotional attachment between users and their 

products to counter the throwaway society (Chapman, 2015), the Nature-Inspired 

Design approach is to imitate nature to render production-consumption systems 
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sustainable through Cradle-to-Cradle Design (Braungart et al., 2007; Bakker et al., 

2010) and Biomimicry (Benyus, 1997), and the Design for BOP approach is to offer 

market-based solutions to improve the lives of people living in the areas of abject 

poverty, DfSB stands out as the most relevant approach to consumer-level food 

waste reduction from 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 unsustainable 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 environmental impact (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 food waste, this thesis 

focuses on the behavioral sources of household food waste, which are consumers, 

rather than the environmental consequences of food-wasting behaviors. 

In the pursuit of understanding and altering user behaviors, the DfSB approach 

proposes 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 key 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 inclination of 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 consumer-level food 

waste context. 
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Products and product-service systems benefit from these previously mentioned 

design intervention strategies on a spectrum that gives the power in decision-making 

totally to users to enable sustainable behaviors, partially to users and products to 

maintain these behaviors, and totally to products to ensure that unsustainable 

behaviors cannot be performed. Eco-information, eco-choice, and eco-feedback are 

three of these design strategies that give total decisive power to users while 

informing them about resources, giving them choices 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 product-system 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 fridge with a built-in 

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). These examples 

in the literature show that design interventions to reduce or prevent food 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 feedback about its 

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 power in decision-making to users; however, 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 Sustainability approach 

Practice-Oriented Design for Sustainability is a growing research area in the 

literature not only for reducing consumer-level food waste but for all sorts of 
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sustainability issues that we face today. The fact that PODS is a growing body of 

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 activities but 

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 the PODS approach. 

This thesis also seizes 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 of everyday 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 these factors 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 interventions to tackle sustainability problems, and that is why this thesis 

looks at consumer-level 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 the interconnected 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 semi-structured interviews (see Section 3.3.2.2) were conducted to explore 

consumer practices followed to reduce food waste in households including their 

learning and adoption processes. Prior to these interviews conducted in the main 

study with 13 participants after they completed the 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 participantsô probe journeys 

more in detail; however, they also aimed at exploring the learning and adoption 

processes of participants in addition to their personal opinions about food waste and 

the impact of the Covid-19 pandemic. Hence, the answer to this sub-question of the 

research lies within the semi-structured interviews that examined the different 

sources of learning food practices, the trade-offs 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: 

Consumers make use of different sources of learning for food practices, and these 

sources were revealed by a set of questions asked during the semi-structured 

interview sessions held in the main study. These sources varied from learning from 

family members and the 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 by themselves 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 necessarily consecutive, 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 rather modified 
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according to the purpose of use. For example, P03 stated that he learned about the 

freezing practice from his mother; however, she was using the freezer for prolonging 

the shelf-life of seasonal products, whereas he was using it to increase the practicality 

of food preparation by having ready-to-use 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 lessons. P03 learning that 

strawberries are better off stored in airtight containers and P08 that 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 various types 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 appear to be about storing food due to 

consumersô lack of knowledge in storing certain types of food that are, for example, 

consumed less frequently, bulk-purchased, or exotically unfamiliar to the consumers. 

While the convenience and rapid accessibility of the internet 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 introduction and spreading 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 and like to try them out 

themselves. 

Determinants for learning and adopting household food practices: 

Another set of questions asked during the semi-structured interview sessions was 

formulated to unfold the most significant determinants for learning and adopting 
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household food practices. Even though this significance is set by the sample of the 

study, these determinants were identified as upbringing and personal backgrounds, 

motivation, assigned values to food, and practice context. In addition to these 

determinants, the interview sessions also revealed the inclination of consumers to 

make trade-offs between their current practices and the practices introduced to them 

while deciding on whether to replace their current practices with new 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 adopting household practices, due to the fact that the outcomes of these trade-

offs also determine the adoption of food practices. 

Upbringing and personal backgrounds have an influence on consumer practices in 

various ways. For example, some of the participants stated that they are sensitive 

toward food waste due to being raised by parents who were sensitive toward the 

environment and strived for ingraining this sensitivity in their children. This 

sensitivity seems to have brought P09 to Tarsus Earth Market which is a Slow Food 

project and encouraged her to produce and sell handmade products without any 

motive to make a profit. Hence, this sensitivity toward nature seems to be 

encouraging people to participate in production activities and follow pro-

environmental practices; however, participating in production activities makes 

people sensitive toward nature and follow pro-environmental practices as well. An 

example of this reverse mechanism is set by P02 as she referred to times when she 

was working on an ecological farm and reflected on how this experience made her 

realize the value of food and sparked change in her purchase and consumption 

practices since she started supporting local farms and eating locally afterward. 

Motivations are 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 the eagerness to learn about new 

practices and being a good provider. The 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 these self-made discoveries, however, is 

undoubtedly based on consumer knowledge and skills but also inevitably on trial and 

error. P09 reflected 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, by canning jams to prolong their shelf life. Being a 

good provider, on the other hand, takes many forms, from providing for family 

members, friends, and guests to simply taking care of houseplants. While mentioning 

how she likes to spend time in the kitchen and preparing healthy and tasty dishes for 

her family, P06 stated that it would be to provide for her family better, especially her 

newborn grandchild, if she was to adopt new food practices and replace the ones she 

follows. This shows us that being a good provider 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 radical, and consumers 

may rather adopt them one step at a time while slowly advancing in the intensity of 

these practices. P01 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 gained more confidence. 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 motivations, assigned values to 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 but also monetary and environmental concerns. 

The ethical concerns arose from wasting animal products for the production of which 

animals were slaughtered, the monetary concerns were from the low affordability of 

these products for the underprivileged, and the environmental concerns were from 

the fact that the supply chains of animal products are more resource-intensive than 

the supply chains of any other food products and the waste of animal products means 

the waste of all resources utilized throughout these chains. 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 consumer practices. Apart 

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 adopt practices that prevent their 

waste and ensure their utilization. 

The practice context is 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 the environment they are followed, the actors directly or indirectly 

involved in them, and other external factors that have an influence on the realization 

of these practices, not every practice can be followed in every context. Both P05 and 

P09, for example, reflected on how they started the storage practice of freezing food 

products because of two different contextual factors. First, P05 complained about 

the lack of accessibility of retailers close to her house, and then P09 complained 

about the lack of availability of certain food products in big cities when compared to 

villages. P05ôs problem sets an example of how retail accessibility is an 

infrastructural problem that influences food practices in households, whereas P09ôs 

problem sets an example of how food availability changes from rural to urban areas 

resulting in consumers adopting practices to preserve what is available. Other 

contextual factors may be climatic differences between cities since these differences 

influence not only food availability but also the storing practices as some participants 

stated that colder cities allow consumers to store food 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 practice context 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 example, P11 reflected on how ¢iĵdemim 
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Derneĵi allows her family to compost their food waste and complained about not 

being able to follow the same practice in any other household, let alone another city. 

Besides all these contextual factors, the Covid-19 pandemic also sets an up-to-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 mobile applications allowed consumers to have precise control over the 

amount of food to be purchased. The storage practices were influenced because of 

the inclination toward bulk-purchasing and overstocking which in turn jeopardized 

food waste prevention if 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 members have dietary differences. However, the 

pandemic also provided consumers with plenty of time to learn about practices that 

reduce food waste and try them out, so some of the participants adopted these sorts 

of practices, especially for food rescue and repurposing, such as P15 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 are trade-offs that consumers 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 these trade-offs but the 

most prominent trade-offs sought by the participants were time-efficiency, 

practicality, and usefulness of practices. Some participants even stated that they 

prefer the practices to be useful over being time-efficient and practical while making 

these trade-offs. Even though this preference may be due to the pro-environmental 

sampling of the participants, it opens 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 adopted; however, leaving space for modification or 

personalization may 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 followed to reduce food waste were explored 

through cultural probes and investigated in depth through semi-structured 

interviews. Both tools had their pilot versions which were then revised for the main 

study to better probe 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 consumers go through one stage after the other, the 

cultural probes were also designed in a timeline-like flow through which participants 

documented their food practices stage by stage with pictures and explanatory texts. 

This timeline encompassed all five of these consumer household food handling 

stages which were shopping plan and shopping, storage, preparation, consumption, 

and disposal. Each of these stages was followed by participants for the handling of 

four food categories which were meat products including meats, eggs, and their non-

animal alternatives, cereal products including grains and cereals, fresh produce 

including fruits, vegetables, and greens, and dairy products including dairy food and 

their non-dairy alternatives. The analysis of the data (see Section 3.3.3.2) collected 

in these cultural probes with the assistance of semi-structured interviews uncovered 

two main themes that are learning and adopting household food practices and 

household food strategies for reducing food waste, under which themes the 

consumer strategies and practices that focus on food waste throughout the five given 

stages of household food handling can be identified.  
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Figure 5.1 demonstrates how the four sub-themes developed in the thesis are related 

to household food handling stages. While demonstrating this relationship, it 

highlights the fact that these sub-themes 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 this relationship depends on the number and influence 

of practices under each sub-theme that belongs particularly to each stage. 

 

Figure 5.1. The relationship between emerging sub-themes and food handling 

stages. 

Practices for planning groceries: 

The sub-theme of planning groceries (see Section 4.2.1) examines the consumer 

strategies that are inventory checking, making a shopping list, and ensuring food 

waste prevention. 

The first strategy of inventory checking (see Section 4.2.1.1) indicates going through 

all storage areas for food products, such as the fridge, freezer, cabinets, etc. to check 

their availability. This stock checking is addressed as a way of making a mental 

shopping list by some of the participants, which 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 remember what is already available at home. This 

practice of keeping a track of what is available at home prevents overstocking and 

reduces the risk of food waste. 

The second strategy of making a shopping list (see Section 4.2.1.2) indicates a 

grocery plan that enables consumers to avoid buying unnecessary food products, 

which may result in deterioration. This list-making 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 short-term consumption plans, diversity of food products available at home and 

seasonality of them in retailers, shelf-lives or perishability of food products both at 

home and in retailers, and even having children or not. 

The third strategy of ensuring food waste prevention (see Section 4.2.1.3) indicates 

a set of grocery planning practices followed before or during grocery shopping. 

Consumers ensure the prevention of food waste by following practices of paying 

attention to date labeling for industrial products and prioritizing those with later 

expiration dates, purchasing fresh produce for products without date labels, and 

making consumption plans not to buy products they do not plan to utilize. 

Practices for food quality assurance and tracking: 

The sub-theme of quality assurance and tracking (see Section 4.2.2) examines the 

consumer practices that are related to paying attention to the storing conditions of 

food and placing and sorting food considering perishability for quality assurance 

and paying attention to the sensory attributes of food and checking the expiration 

date of food for quality tracking. These practices prevent food waste mostly in the 

stages of storage and preparation. 
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For the first strategy of quality assurance (see Section 4.2.2.1), the first practice of 

paying attention to the storage conditions of food indicates a focus on the storage 

conditions of food, considering different areas and containers to be utilized. These 

storage areas are determined predominantly by the perishability of food products 

mostly depending on the appropriate storing temperatures required for their quality 

assurance. This perishability, however, was oftentimes overlooked when the storage 

areas are determined by the consumption durations of food products, as some 

participants stated that there is no need to 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 

mentioned insect infestation as a contributing factor to decisions made about storage 

conditions, which forces consumers to store food products in air-tight containers and 

unnecessarily refrigerate them to keep the insects away. The second practice of 

placing and sorting food considering perishability, on the other hand, indicates 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 the positioning of perishables in 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, a vast majority 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 shelf-life, whereas they 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 visibility of perishables and indicates a 

consumption order that prevents their wastage. 

For the second strategy of quality tracking (see Section 4.2.2.2), the first practice of 

paying attention to the sensory attributes of food indicates the evaluation of the 

changes mostly 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 demonstrated a 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 comes as a last 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 challenging as the 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 dishes that are more complex food products than simple 

ingredients. The second practice of checking the expiration date, on the other hand, 

indicates the occasional expiry information checking of consumers to assess the 

quality of food products rather than depending solely 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 quality if there 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 attributes. 

Practices for food measurement and portioning: 

The sub-theme of food measurement and portioning (see Section 4.2.3) examines 

the consumer strategies that are food portioning during the storage of groceries, food 

measurement and portioning during the preparation of dishes, and food portioning 

during the consumption of dishes. These practices regulate the amount of food that 

is being handled in the stages of storage, preparation, and consumption. 

The first strategy of food portioning during the storage of groceries (see Section 

4.2.3.1) 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 tools, utensils, 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 similar practice 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 participants go 

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 as ingredient prepping and 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 revealed by P02 who 

pointed out that portioning food for storage enables her to keep a better track of the 

amount and quality 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 second strategy of food measurement and portioning during the preparation of 

dishes (see Section 4.2.3.2) indicates the practices of measuring ingredients and 

preparing dishes in portions during the preparation of dishes. For the first practice 

of measuring ingredients, participants 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 majority 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 also stated that they use measurement tools for some special dishes or 

recipes, like the way P03 uses a cup while measuring rice and P05 uses a kitchen 

scale while measuring the ingredients of a dessert. This difference between the 
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measuring practices followed 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 such practice contradicts with their regular eyeball 

measurement practice. The second practice of preparing dishes in portions, on the 

other hand, indicates the preparation of dishes in portions that can be consumed in 

one sitting, which produces no leftover dishes 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 together so that they 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 forms of dishes and 

ingredients, and the number of portions to be prepared by following this practice is 

determined by the shelf lives of leftovers. 

The third strategy of food portioning during the consumption of dishes (see Section 

4.2.3.3) indicates the practices of serving food in portions and heating up leftover 

dishes in portions in the stage of consumption. The first practice of serving food in 

portions is related to how consumers serve the dishes they prepare in portions to 

themselves or to their families, friends, and guests. For example, single-serving 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 practice of heating up leftover dishes in portions, on 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 last sub-theme of food rescue and repurposing (see Section 4.2.4) examines 

multiple consumer practices that rescue leftovers and repurpose them along with 

food scraps. These practices decrease the amount of food and parts of food being 

wasted in the post-consumption stages. 
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The first strategy of food rescue (see Section 4.2.4.1) 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 food handling stages and refer to the 

practices of paying attention to the storage conditions and consumption of leftovers 

both for the ingredients and dishes, adding leftover ingredients to dishes, adding food 

scraps to dishes, impromptu cooking with leftover ingredients, making new products 

from leftover ingredients, date labeling leftover dishes, making side dishes next to 

leftover dishes, and rescuing side-products of food. The first practice of paying 

attention to the storage conditions and consumption of leftovers is 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 longer, while some others 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 them last longer. 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 dishes shows that some participants are more 

inclined to make use of leftover ingredients while making new dishes to rescue them 

rather than turning leftover dishes into new ones. Regarding the third practice of 

adding food scraps to dishes, participants prepare dishes from food scraps by mixing 

them with other ingredients to reduce the amount of the thrown-away parts of food. 

The fourth practice of impromptu cooking with leftover ingredients indicates how 

some participants utilize leftover ingredients by preparing intuitive dishes without 

strictly following any recipes. Considering the fifth practice of making new products 

from leftover ingredients, some participants reflected on how they turn leftover 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 consume them 
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instead of throwing them away. For the sixth practice of date labeling leftover dishes, 

a few participants reflected on how they date label their leftovers, mostly with post-

its and stickers so that they would know how much time has passed since their 

preparation. Regarding the seventh practice of making 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 

rescue 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 practice of rescuing side products draws 

attention to consumer inclination toward rescuing side products with an emphasis on 

the notions of nutritional values and health benefits. For example, P05 reflected on 

her rescue practice to add cheese whey into the batter while making bread, and P06 

on her rescue practice 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 of food repurposing (see Section 4.2.4.2) 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 the disposal stage and their 

output is no longer intended for human consumption. Some of these practices are 

fertilizing house plants with food scraps and leftovers, feeding animals with food 

scraps and leftovers, and making home accessories from food scraps. Regarding the 

first practice of fertilizing house plants with food scraps and leftovers, participants 

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 to be beneficial. The 

second practice of feeding animals with food scraps and leftovers was 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. Considering the 

third practice of making home accessories from food scraps, the 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 example, P09 stated that she 

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 areas and 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 definition of these problem areas, design 

insights were drawn from them in line with the emerging sub-themes of the study to 

explore the potential of design interventions in reducing and even preventing food 

waste through consumer food practices in households. These emerging sub-themes 

referred to consumer strategies rather than consumer practices and allowed design 

insights to be drawn from a more comprehensive perspective. Design insights drawn 

from these overarching consumer strategies allowed proposed design interventions 

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 drawn from will 

be presented under the four sub-themes of the study to stimulate discussions on the 

potential of making design interventions by investigating consumer household food 

practices followed to reduce food waste. 

Problem areas and design insights for planning groceries: 

The strategy of planning groceries provides design intervention opportunities for 

reducing food waste in various ways (see Section 4.2.1.4). For example, many 

participants pointed out cravings as one of the main reasons for off-list shopping. 

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 context-dependent, 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 such as discounts and promotions are also concluded to 

be one of the main reasons for off-list shopping, and participants of the study were 

observed to be more inclined toward bulk purchasing nonperishables due to their 

longer shelf-lives. Even though these nonperishables may not be susceptible to 

increase food waste, bulk-purchasing them causes overstocking 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 a 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 encourage bulk purchasing and hence result in 

overstocking. Another shortcoming of mobile applications considering consumer 

purchase practices is uncovered during the Covid-19 pandemic since they fell short 

of allowing users to precisely adjust the weights of food they would like to purchase. 

All these problems with mobile applications jeopardized food waste prevention, 

especially during the pandemic; however, 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 products or 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 household members 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 tracking define problem areas and allow designers to 

draw design insights as well (see Section 4.2.2.3). For example, quality assurance is 

also closely tied to packaging design. Since industrial food products come in 

predetermined portions, they prevent consumers from deciding on the 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 food consumers 

manage to handle without wasting. Also considering this 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 assurance. This problem calls for design interventions 

toward enhancing food containers toward ensuring the quality of leftover ingredients 

so that consumers 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 tracking of less frequently consumed 

food products. 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 comes to designing interventions that aim at enhancing quality tracking. Yet 

another problem area within the practice of quality tracking is above-capacity 

storage which decreases the visibility of all sorts of products stored in a given storage 

area and hence 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 



 

 

154 

the same purpose. However, one of the reasons for above-capacity storage is the 

consumer tendency to refrigerate all sorts of products, even the nonperishables, to 

protect them from insect infestation. This over-refrigeration is a GHG emission 

problem when it comes to the level of doubling the number of fridges at home; 

however, when it does not come to that level, it causes above-capacity storage which 

decreases product visibility, hence quality tracking, and increases the chances of 

resulting in food waste. In this case, increasing 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. Additionally, above-capacity storage is 

not only a problem for fridges or kitchen cabinets but also for freezers. In fact, quality 

tracking in freezers becomes even more problematic since the sensory attributes of 

products change due to freezing, and consumers become 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 to offer better 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 insights for food measurement and portioning: 

The strategy of food measurement and portioning provides opportunities for design 

intervention by defining several problem areas within consumer practices (see 

Section 4.2.3.4). 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 of food 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 that they 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 these dishes, 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 taste and 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. Good providers 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 produced by good 

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 intervention 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 peopleôs leftovers and discarded them immediately 

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 on multiple levels (see Section 4.2.4.3). First, 

considering that most participants showed disinclination toward combining leftovers 

on their plates with leftover dishes and consuming other peopleôs leftovers, design 

interventions may either aim at designing food measurement tools that would allow 

consumers to prepare the exact amount food 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 to take away 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 since the vast majority of participants stated 

that they store food products and leftovers in the freezer to increase their shelf-life 

as a food rescue practice. Considering that, food containers should be designed in a 

way that encourages consumers toward adopting such 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 identification of 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 sustainable alternatives 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 pointing out that nylon 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 rather than food 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 portioning, 

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 food by evaluating their edibility; however, 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 food other 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, making nutritional 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 practices 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 defines a problem 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 manage to take the 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 concerns about insect 

infestation due to composting, and both of these discomforts strive for 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 

infrastructures that enable consumer practices for its prevention. 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 and contributing to the circular economy. Even though 
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these problem areas seek governmental intervention, designers may also play a 

systems-level role in defining problems within food systems, formulate solutions 

throughout food supply chains, and provide consumers with design interventions that 

are intrinsically more bottom-up when compared to the top-down policies of 

governments.  

How can consumer household food practices and strategies that focus on 

reducing or preventing food waste define design intervention areas for 

sustainable behavior change? 

The household food practices that consumers follow to reduce or prevent food waste 

allow designers to investigate design intervention areas on multiple levels while 

enabling the adoption of various Design for Sustainability approaches and Design 

for Sustainable Behavior strategies during the development of these interventions. 

Regarding that, Figure 5.2 presents some examples for these design interventions 

afforded by the problem areas defined within consumer strategies and practices 

investigated in this study. While presenting these examples, the figure also benefits 

from the literature to position these design interventions on meso- to macro-levels 

considering the actors involved in their implementation and their increasing scope of 

influence. The literature also brings DfS approaches and DfSB strategies to 

discussion, and the figure matches some of these approaches and strategies with the 

design intervention examples it provides based on their compatibility. 

The investigation of household food practices that consumers follow to reduce food 

waste; however, does not provide prescriptions for design for sustainable behavior 

but reveals commonalities among practices and conflicts between these practices and 

their outcomes, and therefore guides designers in their pursuit of design for 

sustainability. 



 

 

159 

 

Figure 5.2. Design intervention examples focused on reducing food waste based on 

insights drawn from household food practices investigated 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 adoption, along with the trade-offs made by the 

consumers while adopting them, as investigated and explained in the thesis. These 

trade-offs were commonly between the advantages that these practices offered, such 

as monetary or environmental benefits, usefulness, time efficiency, practicality, 

lifestyle compatibility, and so forth.  

Other than these trade-offs, there were some other commonalities between consumer 

household food practices that reduce food waste. For example, food perishability 

was a critical factor in determining the practices to be followed in the handling of 

the food at hand; however, consumption duration was observed to be a much more 

critical factor in determining whether the food will be wasted or not. Such insight 

guides designers to design considering the consumption durations of consumers 

rather than food perishability. Another commonality was observed in the built-up 

confidence of participants in following even the most troublesome practices, such as 

composting. This building up of consumer confidence 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 designers in designing products or product-service 

systems aimed at introducing new household food practices to consumers for better 

adoption. Furthermore, being knowledgeable about resource utilization throughout 

the supply chain or efforts made from farm to fork were 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 also making an effort themselves at one point in the production or 

handling of food. Another commonality among practices was that all practices were 

context-dependent to some degree. This dependency was observed sometimes to be 

related to factors that were geographical or climatic, other times to be regional 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, the modifiability of practices was observed to 
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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 are flexible 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 about imposing design interventions on 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 

hegemony 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 bottom-up approach, such as PODS, through which these options 

are not externally 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 unnecessary 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 notions such as seasonality, 

availability, and affordability while shopping. Moving with the shopping practices, 

mobile applications were recognized as digital barriers between consumers and food 

products that prevent off-list shopping and over-purchasing. However, they were 

observed to be making discounts more visible, still resulting in over-purchasing, and 

preventing consumers from precisely adjusting the amounts of food they would like 

to purchase, hence causing a food waste problem that would have not been faced 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 over-purchase and result in above-capacity storage, the visibility 

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 the sensory attributes of 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 

participants repeatedly expressed that 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 of consumers, the material waste increases due to the 

packaging of food in smaller portions, jeopardizing another notion of sustainability. 

Another practice that risks the same notion by increasing material waste is using 

nylon bags when storing food in the freezer 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 and storing 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. However, such practice challenges notions like 

practicality, time efficiency, and even nutrition, resulting in a conflict of priorities, 

which would be an area worth further exploration considering design strategies and 

interventions for enabling sustainable behavior change. 

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 learning 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 opportunity for 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 would be unlocked. 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. Also, some examples of these 

design interventions, based on the outcomes of the study and the researcherôs 

experiences, were given throughout the Findings chapter (see Sections 4.1.4; 4.2.4; 

4.3.3; 4.4.4; 4.5.3) and while revisiting the research questions in this chapter. 

Moreover, the field research was conducted in the obscurity of the pandemic which 

imposed methodological limitations in addition to those mentioned in the 

Methodology chapter (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, and even 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 design interventions 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 bottom-up 

approach of Practice-Oriented Design for Sustainability while 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 catalyze the 

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 in these collaborative design workshops, the 

commonalities among consumer practices along with the conflicts that arise between 

the these practices and their outcomes considering notions such as sustainability, 

practicality, nutrition, and so forth may be explored and integrated into the design 

process. Finally, the meso-level boundaries of the design interventions may be 

expanded to macro-levels by investigating not only the consumers but also the 

multiple actors within food systems to discover the influence of such relationships 

in the learning, adoption, maintenance, and abandonment of consumer practices for 

food waste reduction or prevention. 
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