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Summary 

“It is estimated that one third of the food produced for human consumption is lost or wasted” 

(World Food Programme, 2020). In the past decades, the unprecedented scale of food waste 

has become a sustainability issue that is in dire need of addressing as it has been linked to a 

multitude of social, environmental, and economic issues. Food loss is occurring in every part 

of the global food supply chain. However, food waste has been linked primarily to the 

consumer spectrum in developed countries. The Netherlands has been rated amongst the worst 

European countries for household food waste (Seveno, 2022). The city of Rotterdam, 

specifically, reported having 94 kg of household food waste annually (Langeveld, 2018). This 

reality indicates a severe problem in the consumer behavior and waste management of the 

municipality. Previous literature primarily measures household food waste by measuring 

behavior/s that increase or decrease food waste, and the effect of awareness interventions on 

these factors. The present study examines the relationships between household food waste and 

relevant predictors: food waste behaviors, food waste awareness, and sociodemographic 

factors. This study adapted the Stimulus Organism Response to develop a theoretical concept 

to measure the predictors. The study is spatially bound to Rotterdam residents of Struisenberg, 

Kralingen. The quantitative nature of this study adopts one method of primary data collection: 

the survey. The data collected 361 respondents and used statistical analysis namely descriptive, 

correlation and multiple regression to discuss the findings. The outcome of the analysis is that 

food waste behavior has the strongest relation and predictive ability to measure household food 

waste. It is inconclusive the extent to which the food waste awareness or sociodemographic 

factors measured have a similar effect, though the research found six factors influence 

considerably more. This study does not attempt to provide definitive statements, but rather aid 

to academic and societal discourse. The interpretations of this research argue that to address 

household food waste in Rotterdam, more funding, educational campaigns, and census data 

collection need to be executed.  

 

 

Keywords 

Household Food Waste, Consumer Behavior, Food Waste Awareness, Rotterdam, Waste 

Management, Urban Management and Development 



Exploring the Relationship between Household Food Waste and Potential Predictors among Rotterdam Residents   iii 

Acknowledgements  

This thesis represents a critical part of my academic career. This journey was significantly 

shaped by the people who have supported me, without whom the completion of this thesis 

would not have been possible.  

Firstly, I am extremely grateful to my wonderful advisor Qian for her advice and 

encouragement throughout this process. I really appreciate how promptly she replied to my 

many emails and dedicated her time to help me produce my very best work. I would like to 

thank Mr. Somesh, who provided ready support whenever it was needed. I would like to thank 

all my professors from this Master who have given me the tools to succeed in the field of Urban 

Planning. As well as a thank you to all of the IHS staff who have helped Rotterdam feel like 

home. 

Second, I would like to thank my incredible parents, Sofia and Jaime, who have sacrificed 

everything for me to succeed academically, and as an individual. Your support is unparalleled, 

and I am so grateful that I have you.  

I would like to thank all my extended family and friends from around the world, who have 

shown me unconditional love and support during this process. Especially Ish, my best friend 

and roommate, who kept my spirits high every step of the way.  

Finally, I would like to extend my sincerest thanks to my brother, Iggy. Who despite having to 

complete his own dissertation and MBA, took his time to help me the most. He is the smartest 

and kindest individual I know, and the person I look up to beyond everyone else. He has taught 

me everything I know, and I hope to become as wise as he is someday.  

 

 

 

  



Exploring the Relationship between Household Food Waste and Potential Predictors among Rotterdam Residents   iv 

Table of Contents 

Summary ................................................................................................................................... ii 

Keywords .................................................................................................................................. ii 

Acknowledgements ................................................................................................................ iii 

List of Figures .......................................................................................................................... vi 

List of Tables ........................................................................................................................... vi 

List of Appendices .................................................................................................................. vii 

1. Chapter 1: Introduction ...................................................................................................... 1 

1.1. Background .......................................................................................................................... 1 

1.2. Aims of Research ................................................................................................................. 2 

1.3. Scope of Research ................................................................................................................ 3 

1.4. Research Questions ............................................................................................................. 4 

1.5. Thesis Reading Guide .......................................................................................................... 4 

2. Chapter 2: Literature Review & Theoretical Concepts ............................................... 5 

2.1. Relevant Concepts ............................................................................................................... 5 

2.1.1. Sustainability ................................................................................................................................. 5 

2.1.2. Circular Economy ......................................................................................................................... 6 

2.1.3. Food Security ................................................................................................................................ 6 

2.1.4. Food Waste Implications .............................................................................................................. 7 

2.2. Food Waste Behaviors ......................................................................................................... 9 

2.3. Food Waste Awareness ..................................................................................................... 10 

2.3.1. Prior Research ............................................................................................................................ 10 

2.3.2. Awareness of Food Waste Implications .................................................................................... 11 

2.4. Other Predictors of Food Waste ....................................................................................... 11 

2.4.1. Demographic Factors as a Food Waste Predictor .................................................................... 11 

2.4.2. Culture influencing Food Waste ................................................................................................ 12 

2.4.3. External Influences ..................................................................................................................... 12 

2.5. Theoretical Frameworks of Food Waste Research ......................................................... 13 

2.5.1. Theory of Planned Behavior ...................................................................................................... 13 

2.5.2. Stimulus Organism Response Theory ....................................................................................... 13 

2.6. Conceptual Framework .................................................................................................... 14 

3. Chapter 3: Methodology................................................................................................ 17 

3.1. Research Strategy .............................................................................................................. 17 

3.2. Operationalization ............................................................................................................. 17 

3.3. Data Collection Method .................................................................................................... 20 



Exploring the Relationship between Household Food Waste and Potential Predictors among Rotterdam Residents   v 

3.3.1. Sample Size and Selection .......................................................................................................... 20 

3.3.2. Survey Specifics .......................................................................................................................... 20 

3.4. Data Reliability and Validity ............................................................................................ 21 

3.5. Data Analysis Methods ...................................................................................................... 22 

3.5.1. Quantitative Analysis ................................................................................................................. 22 

3.5.2. Descriptive and Inferential Statistics ........................................................................................ 22 

3.5.3. Correlation Analysis ................................................................................................................... 22 

3.5.4. Multiple Regression Analysis ..................................................................................................... 23 

4. Chapter 4:  Results, Analysis, and Discussion ............................................................. 25 

4.1. Descriptive and Inferential Statistics ............................................................................... 25 

4.1.1. Descriptive Statistics of Sociodemographic .............................................................................. 25 

4.1.2. Descriptive Statistics of Household Food Waste ...................................................................... 30 

4.1.3. Descriptive Statistics for Food Waste Behavior ....................................................................... 30 

4.1.4. Descriptive Statistics for Food Waste Awareness .................................................................... 32 

4.2. Correlation Results and Analysis ..................................................................................... 37 

4.2.1. Correlation Analysis between Household Food Waste and Food Waste Behaviors ............. 37 

4.2.2. Correlation Analysis between Household Food Waste and Food Waste Awareness ............ 38 

4.2.3. Correlation Analysis between Household Food Waste and Sociodemographic Factors ...... 40 

4.3. Multilinear Regression Results & Analysis ..................................................................... 41 

4.3.1. Notes on Sample Size, n, and limitations of Microsoft Excel .................................................. 41 

4.3.2. Notes on Interpreting Multiple Regression............................................................................... 43 

4.3.3. Total Multiple Linear Regressions Performed ......................................................................... 44 

4.3.4. Multilinear Regression of Food Waste Behaviors and Household Food Waste .................... 46 

4.3.5. Multilinear Regression of Food Waste Awareness and Household Food Waste ................... 46 

4.3.6. Multilinear Regression of Sociodemographic Factors and Household Food Waste ............. 47 

4.3.7. Household Food Waste and Optimized Combinations ............................................................ 47 

Chapter 5: Conclusions ......................................................................................................... 49 

5.1. Main Findings .................................................................................................................... 49 

5.2. Practical Implications of the Study .................................................................................. 50 

5.3. Limitations of Study .......................................................................................................... 50 

5.3.1. Design of Survey ......................................................................................................................... 51 

5.3.2. Reliability..................................................................................................................................... 51 

5.3.3. Validity ........................................................................................................................................ 52 

5.3.4. Data Analysis ............................................................................................................................... 52 

5.4. Recommendations for Further Research ........................................................................ 53 

5.5. Concluding Remark .......................................................................................................... 53 

Bibliography ........................................................................................................................... 54 

Appendix ................................................................................................................................. 65 



Exploring the Relationship between Household Food Waste and Potential Predictors among Rotterdam Residents   vi 

List of Figures 

Figure 1. Expected Relationships between Variables ......................................................................................................... 15 

Figure 2. Conceptual Framework ......................................................................................................................................... 16 

Figure 3. Survey Flyer ........................................................................................................................................................... 21 

Figure 4. Gender of Respondents Pie Chart ........................................................................................................................ 25 

Figure 5. Nationality of Respondents Bar Graph ................................................................................................................ 26 

Figure 6. Age Group of Respondents Bar Graph ................................................................................................................ 26 

Figure 7. Respondent's Level of Education Bar Graph ...................................................................................................... 27 

Figure 8. Number of people in Respondent's Households Bar Graph ............................................................................... 28 

Figure 9. Respondent's Households with/out Children Pie Chart ..................................................................................... 28 

Figure 10. Accessibility to Compost Bin in Respondent's Households Pie Chart ............................................................. 29 

Figure 11. Reasons for Not Composting Bar Graph ........................................................................................................... 29 

Figure 12. Responses for Household Food Waste Histogram............................................................................................. 30 

Figure 13. Responses of Food Waste Behaviors Stacked Bar ............................................................................................. 31 

Figure 14. Perceived Importance Responses Stacked Bar .................................................................................................. 33 

Figure 15. Knowledge Responses Stacked Bar .................................................................................................................... 34 

Figure 16. Intent to Change Responses Stacked Bar .......................................................................................................... 35 

Figure 17. Correlation Matrix of Food Waste Behaviors & Household Food Waste ....................................................... 37 

Figure 18. Correlation Matrix of Food Waste Awareness & Household Food Waste ..................................................... 39 

Figure 19. Correlation Matrix of Sociodemographic Factors & Household Food Waste ................................................ 40 

 

List of Tables 

Table 1. Operationalization Table ........................................................................................................................................ 18 

Table 2. Range of Strength in Correlation Coefficients ...................................................................................................... 23 

Table 3. Descriptive Statistics of Food Waste Behaviors .................................................................................................... 32 

Table 4. Descriptive Statistics of Social Pillar ..................................................................................................................... 35 

Table 5. Descriptive Statistics of Environmental Pillar ...................................................................................................... 36 

Table 6. Descriptive Statistics of Economic Pillar ............................................................................................................... 36 

Table 7. Descriptive Statistics of Water-related Pillar ........................................................................................................ 37 

Table 8. Multiple Regression Summary of Iterations ......................................................................................................... 44 

Table 9. Summary Table Main Results of Regression Analysis ......................................................................................... 45 



Exploring the Relationship between Household Food Waste and Potential Predictors among Rotterdam Residents   vii 

List of Appendices 

Appendix 1. IHS Copyright Form ........................................................................................................................................ 65 

Appendix 2. Stata Matrix of Food Waste Behaviors and Household Food Waste ........................................................... 66 

Appendix 3. Stata Matrix of Food Waste Awareness and Household Food Waste .......................................................... 66 

Appendix 4. Stata Matrix of Sociodemographic Factors and Household Food Waste .................................................... 67 

 

 

 

 

 

 

 



Exploring the Relationship between Household Food Waste and Potential Predictors among Rotterdam Residents   1 

1. Chapter 1: Introduction 

1.1. Background 

Rotterdam is a thriving cosmopolitan city known for its modernity and innovation. As the 

second-largest populated city in the Netherlands, home to more than 655,000 inhabitants, the 

city has continued projections to grow. By 2030, Rotterdam, the Hague, Amsterdam, and 

Utrecht are projected to contain roughly three-quarters of the Dutch population (Yan, 2019). 

With the rapid urbanization of the city, alongside the effects of climate change, Rotterdam is 

vulnerable to a multitude of environmental and socioeconomic problems. In lieu of the 

country’s ambitious goals to have a 50% reduction in raw materials consumption and to 

become a waste-free economy by 2050, Rotterdam has increased pressure to commit and 

implement circular economy practices as soon as possible (European Environmental Agency, 

2020).  

Among the various challenges anticipated for Rotterdam, food waste emerges as a rectifiable 

problem. Food waste has become a major global problem that is affiliated with significant 

economic, environmental, and social consequences. Research from 2020 placed the 

Netherlands as the fifth worst European country for food waste, revealing that individuals in 

the Netherlands wasted 161 kilograms of food, which was significantly higher than the 

European average of 127 kilograms per capita (Seveno, 2022). Out of the 161 kilograms, 

almost 40% of the food waste occurred at the household consumer level. While the 

municipality, private companies, and nonprofit organizations have started a wide range of 

initiatives to encourage sustainable consumer habits, a significant amount of food is still being 

wasted in the city of Rotterdam. 

The city of Rotterdam produces 10 million kilograms of household food waste annually (Iman, 

2021). Given the projections of growing overpopulation, a larger amount of total household 

waste will be produced. Rotterdam residents, in particular, have been reported to waste 94 

kilograms of food per year, and it is estimated that about one-third of the food bought is lost 

(Langeveld, 2018). These statistics suggest poor food waste habits, poor food waste 

management, and a deep-seated necessity for circular economy practices.  

Food waste at the household level occurs when food spoils and is thrown away, or when edible 

food is intentionally discarded. Throwing away organic matter in landfills has become 

increasingly harmful due to failed aerobic decomposition. For organic matter to break down 
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properly, microorganisms need oxygen, and when organic matter is dumped in landfills, it is 

buried beneath a significant amount of other waste, meaning that the necessary oxygen for 

aerobic decomposition to occur is deprived (Hu, 2020). When this process is so heavily 

hindered, biogas is created as a by-product. Biogas is 50% methane and 50% carbon dioxide 

and is one of the most potent greenhouse gases that contribute to global warming and climate 

change. Methane traps 28-36 times more heat in the atmosphere than carbon dioxide (Hu, 

2020). Some countries have begun to account for this phenomenon by implementing a methane 

capture system in their landfills, however, these systems cannot capture all the gas released. 

By proxy, landfills remain one of the world’s largest sources of greenhouse gas emissions (Hu, 

2020).  

In the Netherlands, if the municipality of the city has provided a green bin, organic waste should 

be disposed of there. If there is no bin available, the waste should be taken to a nearby collection 

facility. However, in 2006, the Rotterdam municipality decided to limit the number of green 

bins around the city to increase the number of paper recycling bins under the premise that it is 

more worthwhile, sustainable, and profitable (Langeveld, 2018). Research has shown that 

residents struggle to separate or dispose of their organic waste due to the lack of accessibility 

of green bins provided (Design Innovation Group, 2015). In densely populated urban areas, 

organic waste continues to be a large problem because it is considered substantially more 

difficult to separate than other recyclable waste as it is wet, dirty, and smelly (Yan, 2019). This 

reality is a step back in the city’s efforts to implement circular economy practices and should 

be considered as the city navigates towards becoming waste free.  

1.2. Aims of Research 

The aim of the research was twofold. The first was to be academically relevant. The second 

was to inform the discourse surrounding food waste management in Rotterdam.  

The study of waste management falls within Urban Management and Development, a 

multidisciplinary field that engages social sciences and humanities. Previous studies have 

focused on investigating the effects of increased awareness of reducing food waste, other 

indicators encouraging food waste, and other methods to prevent food waste through food 

production. There has been widespread data collection on countries all around the world, and 

even specific cities. Studies done in the Netherlands have been focused on household waste in 

general (Vanham, Mak, & Gawlik, 2016), consumer behavior in stores on household food 

waste (Janssens, Lambrechts, Osch, & Semeijn, 2019), and what specific foods are being 
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wasted by consumers at the household level (van Dooren, Janmaat, Snoek, & Schrijnen, 2019). 

The first aim of this research was to address knowledge gaps concerning the potential 

predictors of household food waste.   

The disposal of organic matter in a secure fashion is a mendable dilemma. To mitigate the 

biogas created from the inappropriate disposal of organic matter, collective action is necessary. 

Solutions such as educational campaigns and composting schemes require resources, time, 

funding, and civic engagement. The second aim is that findings could provide relevant 

stakeholders, municipalities, private companies and nonprofit organizations, insights on how 

to allocate resources to combat this problem. 

1.3. Scope of Research 

The scope of this research was confined to investigating what are the predictors of household 

food waste in Rotterdam. Due to the constricted timeframe of this study, the research was 

confined to a single neighborhood in Rotterdam: Struisenberg, Kralingen. To decide on the 

relevant or potential predictors used in this study, the researcher conducted an extensive 

literature review. 

The proposed predictors (independent variables) in this study are food waste behaviors, food 

waste awareness, and sociodemographic factors. They were measured against self-reported 

household food waste (dependent variable). A survey was used to collect data on the 

independent and dependent variables for 361 residents of Struisenberg. The researcher used a 

consumer psychology theory (SOR) and statistical analysis including descriptive analytics, 

correlation, and multiple regression to further understand the relationships.  

For the purpose of this study, the researcher chose four food waste behaviors: planning meals 

in advance, over-purchasing food, storing food improperly, and confusion about expiration 

dates. The scope of food waste awareness was approached through pillars and dimensions. The 

four pillars were social, environmental, economic, and water-related negative externalities of 

household food waste. The three dimensions were related to each pillar: perceived importance, 

knowledge about, and intent to change behavior. The sociodemographic factors included: age, 

gender, nationality, level of education completed, number of people per household, if the 

household included children and accessibility to compost bin.   
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1.4. Research Questions 

Main Research Question 

  To what extent do food waste predictors influence household food waste in Rotterdam? 

Sub Questions 

1. To what extent do food waste behaviors influence household food waste?    

2. To what extent does food waste awareness influence household food waste? 

a.  Do pillars influence household food waste? 

b.  Do awareness dimensions influence household food waste? 

3.  To what extent do socio-demographic factors influence household food waste? 

1.5. Thesis Reading Guide 

This study is organized into five chapters. Chapter 2 offers an extensive literature review of the 

key academic theories and concepts used in the study. Chapter 3 presents the methodology 

chosen, and outlines the statistical analysis used in the study. Chapter 4 consists of the results 

and discusses the key findings of the study. Finally, chapter 5 concludes the research and offers 

recommendations for future research considering household food waste. 
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2. Chapter 2: Literature Review & Theoretical Concepts 

This chapter reviews existing academic literature and industry reports to provide context for 

the subjects and methodology of this research. The first section defines relevant concepts, 

namely: sustainability, circular economy and food security; while the second defines food 

waste implications. A section on each of the proposed potential predictors, behavior, awareness 

and sociodemographic, summarizes existing research. The sixth section explored relevant 

theoretical frameworks which informed the development of the conceptual framework used for 

this study. 

2.1. Relevant Concepts 

2.1.1. Sustainability 

Sustainability was first defined by the United Nations Brundtland Commission as “meeting the 

needs of the present without compromising the ability of future generations to meet their own 

needs” (1987). Sustainability entails the protection of the environment and natural resources 

while simultaneously providing social and economic welfare to the present and future 

generations; the three pillars of sustainability (Hansmann, Mieg, & Frischknecht, 2012). The 

pursuit of sustainability has evolved to holistically address the complex multidimensional 

interest of multilateral stakeholders (Scoones, 2007) 

There are 17 Sustainable Development Goals (SDGs) signed by the 191 member states of the 

United Nations, these include 169 targets to be achieved by the year 2030 (Yinuo, 2023). Of 

these SDGs, SDG 11: make cities inclusive, safe, resilient, and sustainable, highlights the 

complexity of urban development.  

The population density of the world today demonstrates the necessity for a peculiar focus on 

urban planning: more than half of the world’s population lives in urban areas, it is expected 

this number will increase by 68% by 2050 (United Nations, 2018). Projections show that 

urbanization comes alongside a monumental number of problems by itself such as high 

population density, inadequate infrastructure, lack of affordable housing, flooding, pollution, 

slum creation, crime, congestion, and poverty (Kuddus, Tynan, & McBryde, 2020). Poorly 

planned urbanization increases inequality within cities that have economic, spatial, and social 

dimensions. While the world continues to urbanize, sustainable development depends on the 

successful management of urban growth, ensuring access to infrastructure, housing, education, 

health care, and a sustainable environment for everyone (United Nations, 2018). 
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2.1.2. Circular Economy 

A circular economy, as opposed to a linear economy, is depicted as a sustainable economy 

system wherein economic growth is disassociated from resource extortion and dependent on 

the reduction and recirculation of natural resources (Corona, Shen, Reike, Rosales Carreón, & 

Worrell, 2019). The concept has gained momentum with the European Commission, who has 

embedded the theory into sustainable development policies (Corona et. al, 2019). The concepts 

of these strategies develop through “sustainable and eco-design, energy and material efficiency 

measures, strategies entailing the three-Rs of waste (reduce-reuse-recycle), business model 

innovation, industrial symbiosis, and so forth” (Corona et. al, 2019). Preserving the value of 

products in the economy, such as organic matter, has been recognized to benefit not only the 

environment but also industry and civil society.  

An ideal way to mitigate food waste through a circular economy is adopting composting. 

Composting has many environmental and economic benefits but is not always considered a 

method of reducing food waste because the impurities of food are widely distributed and 

centralized composting facilities are not efficient in disposing of them. Many governments may 

not be able to provide a domestic composting device to its residents (Zhou et al., 2020). Many 

cities in the world are attempting to advance towards a circular economy for its many benefits 

towards waste management and pollution. It is crucial to consider that without meaningful 

synergies between local, regional, and national governments, as well as international or 

nongovernmental actors, the transition is made extremely difficult (Vergara & Jammi, 2022). 

Not only does the transition require financial mobilization to implement but collaboration with 

all actors, including civil society. To this degree, it is essential to include the public in the 

process to encourage the addition of circular economic practices in their day-to-day lives. 

2.1.3. Food Security 

Food security as defined by the World Bank in 1986 is “access by all people at all times to 

enough food for an active, healthy life”. Food security at a household level is usually perceived 

as the number of food-production resources available to them, the income available for food 

purchasing, and reaching the minimum nutritional requirements. A variety of factors may 

influence food security at a household level such as the food market prices, transportation 

networks and storage facilities, weather or other environmental factors, forms of food rationing, 

and so forth (Chen & Kates, 1994). Food security at a national level is usually perceived as the 

ability to meet the food requirements of the entire population while assuming equal access to 
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all social classes (Chen & Kates, 1994). By this frame of reference, global food security is the 

ability of every country to provide its own national food security. 

The current food production levels must urgently increase with the global population, as the 

global population is projected to exceed 9 billion by 2050 (Tyczewska, Woźniak, Gracz, 

Kuczyński, & Twardowski, 2018). The amount of available land for farming has shrunk as the 

rate of erosion and pollution has increased. Furthermore, the loss of arable land has also 

accelerated due to heavy fertilization and chemical supplementation. Finally, climate change 

has become a testament to the decline of agricultural productivity due to the increase in extreme 

temperatures and weather events (Tyczewska et. al, 2018).  

A representative example of a world that encapsulates food security is where it produces 

enough food for the entire population while also providing equal access. To meet these 

requirements there must be no famine, malnutrition, micronutrient deficiencies, and nutrient-

depleting illnesses (Chen & Kates, 1994). Estimations envision a hungry population of “641 

million in 2060 under the current climate, and 629 million with climate change projections” 

(Chen & Kates, 1994). These projections involve ‘business as usual’ scenarios wherein the 

complexity of food security has not yet been acknowledged or dealt with accordingly.  

The existing food production is also perceived as unequally managed and distributed. Reports 

by the United Nations show that nearly 98% of the people identified as suffering from food 

insecurity reside in developing countries (Otero, Gürcan, Pechlaner, & Liberman, 2018). 

However, even wealthy countries have populations suffering from food security and encounter 

growing rates of malnutrition. Food security also requires a concentrated review of the link 

between class inequality and access to sufficient and healthy food. Urban governance then 

plays an important role in addressing social inequality in terms of food production and 

distribution, implementation of affordable nutritional choices that are environmentally 

sustainable is becoming even more critical (Otero et. al, 2018). 

2.1.4. Food Waste Implications 

The term ‘food loss’ describes the “food that was originally intended for human consumption 

but has been devalued due to various factors at the stage of production, harvest, and 

processing”. The term ‘food waste’ is characteristic of the later stages of the food chain, the 

consumption in households wherein food is discarded that has not been eaten, spoiled, or 

considered inedible (Seberini, 2020). Research has shown that food loss occurs mostly in 

developing countries, while food waste is especially critical in developed countries (Seberini, 
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2020; Aschemann-Witzel, de Hooge, Amani, Bech-Larsen, & Oostindjer, 2015). Furthermore, 

it is estimated that in developed countries up to “40% of food waste occurs in households, 

which is ten times more than in developing countries” (Seberini, 2020). Research has found 

that food wastage at the consumption level has been primarily linked to middle-class and 

higher-income households (Reisch, Eberle, & Lorek, 2013). Roughly a total of 1.3 billion tons 

of food produced for human consumption is lost or wasted per year (Schanes, Dobernig, & 

Gözet, 2018). This statistic portrays the variety of severe social, environmental, and economic 

consequences.  

The link between food wastage and climate change has become increasingly recognized as 

posing large threats to both the environment and public health. Food production is resource-

intensive; therefore, it indirectly influences a large number water of environmental impacts 

such as social erosion, deforestation, water, and air pollution, furthermore there are substantial 

greenhouse gas emissions at all stages of the food cycle (Schanes, Dobernig, & Gözet, 2018). 

Roughly 45 trillion gallons of water are lost every year due to food waste, which equivalates 

to 24% of all water used for agriculture (Barclay, 2013). The creation of biogas is a direct 

consequence of household food waste, but in addition to the other implications, food waste is 

a major environmental problem. 

In the context of food security, part of the population has sufficient or surplus access to food, 

however another part of the population does not have fair access to quality food or any food at 

all. Research demonstrates that 50% of edible food is discarded unnecessarily in European 

homes, supermarkets, and restaurants every year, while roughly 16 million people depend on 

food aid every year (Seberini, 2020). These social inequalities determine the necessity for equal 

distribution of food, and minimization of food waste. 

Globally, the economic value of food wasted is approximately 1,000 billion USD annually 

(Seberini, 2020). Food waste in developed countries can be closely associated with influencing 

demand, which leads to an escalation in the price level of food stocks, not to mention inflation 

rates (Seberini, 2020). This can influence inequality as people with lower incomes may not be 

able to afford food. Economically speaking, both producers and consumers are integral 

components of the existing economic system and engage consecutively (Seberini, 2020). 

Consumer preferences influence the behavior of food producers. The economic system 

operates in a highly intricate manner: the utilization of resources is contingent not only upon 

production techniques and distribution but also on the final consumption which is multiplied 

by population size. It is therefore impractical to attempt to separate production from 
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consumption, even the ordinary consumer assumes responsibility for the environmental 

consequences associated with their food waste. 

Food waste has been increasingly acknowledged as an urgent issue among governments, 

businesses, NGOs, academics, and the public. It is an issue that needs to be addressed at every 

stage of the food cycle of production, distribution, and consumption. Nonetheless, private 

households represent the largest food-waste faction (Schanes, Dobernig, & Gözet, 2018). This 

is why academia has had a widespread focus on both the evaluation of consumer habits and 

awareness with respect to food consumption and waste generation, and the valorization of non-

preventable waste or how to change waste streams onto economic value (Morone, Koutinas, 

Gathergood, Arshadi, & Matharu, 2019). 

Food waste research mainly focuses on either measuring the quantity of food wasted or 

understanding consumers’ beliefs, attitudes, and motivations that lead to food waste behavior 

(Aydin & Yildirim, 2021). It also pertains to what forms of intervention can raise awareness of 

food waste and how interventions may change behavior on food waste. Food waste occurring 

at the household level requires a focus on the understanding of consumer behavior to be useful 

for prevention. 

2.2. Food Waste Behaviors 

Previous literature determined specific behaviors that influence food waste as over-purchasing 

of food, improper storage of food, and cooking skills to use leftover food and ingredients 

(Ananda, Karunasena, Mitsis, Kansal, & Pearson, 2021; Archip, Banatean-Dunea, Petrescu, & 

Petrescu-Mag, 2023; Quested, Marsh, Stunell, & Parry, 2013; Hebrok & Boks, 2017; Ponis, 

Papanikolaou, Katimertzoglou, Ntalla, & Xenos, 2017; Quested, Marsh, Stunell, & Parry, 

2013; Principato, Mattia, Di Leo, & Pratesi, 2020; Roodhuyzen, Luning, Fogliano, & 

Steenbekkers, 2017; Gjerris & Gaiani, 2013).  

Furthermore, studies determined behaviors such as planning meals before shopping and 

confusion about expiration dates to influence food waste (Ponis et. al, 2017; Hebrok & Boks, 

2017; Quested et. al, 2013; Principato et. al, 2020; Carolan, 2021; Block et al., 2016). 

Apart from simply throwing away edible food, the aforementioned studies determine that the 

main behaviors that increase food waste are over-purchasing of food, improper storage of food, 

cooking skills and use of leftovers, planning meals in advance, and confusion over expiration 

dates. The overarching theme of these studies is that food waste behavior is not limited to 

throwing away edible food, these other determinants result in higher or lower household food 
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waste. For instance, planning meals in advance and purchasing only the necessary amount of 

food for your household consumption, results in a substantially lower amount of food waste. 

Simultaneously, people who do not have sufficient cooking skills to make use of leftovers or 

their ingredients waste more food than those who do. Furthermore, people who do not properly 

store their food or get confused about expiration dates end up throwing away more food than 

those who do. All these behaviors result in increased or decreased food waste, and therefore 

for the purpose of this study will be used as indicators of food waste behaviors. 

2.3. Food Waste Awareness 

Food waste behavior research concludes the necessity for specified interventions and 

awareness techniques to reduce food waste. Food waste awareness is about increasing the 

amount of knowledge on the negative consequences of food waste socially, economically, and 

environmentally. 

2.3.1. Prior Research 

Studies relating to food waste awareness have been primarily focused on intervention strategies 

and their influence on reducing food waste. Researchers often introduce an intervention 

strategy such as a campaign, and then measure its effectiveness in reducing food waste. 

A study done in Romania showed that awareness campaigns had a positive impact on both self-

assessed food waste and actions taken to prevent it (Chinie, Biclesanu, & Bellini, 2021). 

Another study in Canada found that different forms of awareness educational campaigns can 

have positive results in reducing food waste behaviors such as community engagement and 

gamification (Soma, Li, & Maclaren, 2020). Another study focused on the impact of purchasing 

near-expired food campaigns and found that the message about food waste avoidance increased 

consumers' willingness to buy near-expired food through moral satisfaction and awareness 

(Zhang, van Herpen, Van Loo, Pandelaere, & Geuens, 2023). Another study performed in 

Norway and Sweden aimed to use smartphone apps as a form of awareness intervention in food 

waste, they found that apps were effective in reducing personal food waste and improving 

dietary habits, also that the participants reported saving money using the apps (Mathisen & 

Johansen, 2022). A study in Poland found that nutritional awareness campaigns increased the 

likelihood that participants make healthier food choices and reduce their food waste (Nicewicz 

& Bilska, 2022).  

Campaigns performed in the United Kingdom, Japan, Denmark, and Hong Kong had positive 

results in diminishing food waste behaviors at the household level (Shaw, Smith, & Williams, 
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2018; Zhang, van Herpen, Van Loo, Pandelaere, & Geuens, 2023; Halloran, Clement, Kornum, 

Bucatariu, & Magid, 2014). These campaigns ignite the necessity for education and raising 

awareness to combat the negative consequences of food waste at the household level. 

Researchers conclude that consumers can become smart buyers, learning to avoid economic 

and environmental waste by being educated on appropriate storage methods and grocery 

purchase planning (Zamri et al., 2020). Furthermore, research has concluded that sustainable 

behavior could be conditioned such as the recycling of organic waste through informational 

campaigns, with participants stating that there should be more promotion of environmental 

awareness (Pinto, Pinto, Melo, Campos, & Cordovil, 2018). 

2.3.2. Awareness of Food Waste Implications 

Prior research has mainly focused on raising awareness of implications through intervention 

strategies. Comparably, many studies have focused on measuring existing awareness of 

implications and how much this may influence household food waste (Graham-Rowe, Jessop, 

& Sparks, 2014; Reynolds et al., 2019; Neff, Spiker, & Truant, 2015; Ilakovac, Cerjak, & Voca, 

2020). These studies also measured food waste behaviors and how they were affected by 

awareness. Prior research on food waste mainly calls for awareness to prevent household food 

waste but does not include what the awareness of the participants may already be. In 

consideration of the time frame of this study, the researcher proposed doing a study based on 

measuring awareness of implications rather than implementing an intervention and measuring 

it. 

2.4. Other Predictors of Food Waste 

Previous researchers on food waste behavior have found a variety of reasoning behind why 

people waste food all over the world. Researchers identified specific behaviors that contribute 

to more food waste in households, demographic factors that may influence food waste in 

households more than others, and highlighted how cultural differences may play a role in food 

waste. 

2.4.1. Demographic Factors as a Food Waste Predictor 

Previous literature has concluded that alongside several of the specific behaviors cited above, 

there is also a range of demographic factors that influence food waste such as age, income, 

educational level, and household size (Roodhuyzen, Luning, Fogliano, & Steenbekkers, 2017; 

Fami, Aramyan, Sijtsema, & Alambaigi, 2019; Li, Jiang, & Qing, 2023; Gjerris & Gaiani, 

2013). A study that included all 27 European Union member states discovered that households 
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with higher income levels tend to waste more food than lower income levels and that 

households with children tend to waste more food than those without children (Secondi, 

Principato, & Laureti, 2015). Another study also determined that households with children 

generate more household food waste than those without children, furthermore that households 

with more members tend to generate more food waste than smaller households (Gjerris & 

Gaiani, 2013). Therefore, it is useful to use sociodemographic factors to further explain food 

waste behaviors and levels of awareness. 

2.4.2. Culture influencing Food Waste 

Many researchers determined food waste-specific behaviors as cultural factors that influence 

food waste, however, some found that specific personal preferences could influence food waste 

further. A study in Italy determined that consumers' behaviors towards food waste can be based 

on their attitudes such as they waste food because it does not smell or look good, they forget 

about the food, or over-purchasing food (Gaiani, Caldeira, Adorno, Segrè, & Vittuari, 2018). 

Other studies highlighted how specific brand packaging and personal preference played a role 

in food waste (Roodhuyzen, Luning, Fogliano, & Steenbekkers, 2017; Hebrok & Boks, 2017; 

Block et al., 2016). An extensive literature review found that alongside specific behaviors of 

over-purchasing, improper storage, and confusion about expiration dates, cultural norms about 

portion sizes were the main factor that contributed to food waste (Quested, Marsh, Stunell, & 

Parry, 2013). 

2.4.3. External Influences 

External influences such as the COVID-19 pandemic have also been proven to influence food 

waste behavior. A study in Brazil during the COVID-19 pandemic showed significant 

behaviors such as intention to reduce food waste, routines for purchasing food on sale, and 

routines for handling leftovers increased (Schmitt, Cequea, Neyra, & Ferasso, 2021). Another 

study in Australia showed that households reduced their food waste by 9% post-COVID-19 

because they changed their grocery shopping and storing behaviors, with more households 

buying in bulk and storing food for longer periods of time (Ananda, Karunasena, & Pearson, 

2023). Furthermore, another study in Romania found that the accessibility for food recovery or 

redistribution played a role in household food waste (Archip, Banatean-Dunea, Petrescu, & 

Petrescu-Mag, 2023). 
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2.5. Theoretical Frameworks of Food Waste Research 

2.5.1. Theory of Planned Behavior  

The theory of planned behavior (TPB) model ascertains that “intentions to perform behaviors 

can be predicted with high accuracy from attitudes toward the behavior, subjective norms, and 

perceived behavioral control; and these intentions alongside perceptions of behavioral control, 

account for considerable variance in actual behavior” (Ajzen, 1991). A range of studies have 

focused on the use of the TPB in order to determine predicted intention to reduce food waste 

and food waste behavior such as the intent to waste food was higher when they perceived that 

people around them also did (Aktas et al., 2018; Attiq, Danish Habib, Kaur, Junaid Shahid 

Hasni, & Dhir, 2021; Broshuis, 2021; Mondéjar-Jiménez, Ferrari, Secondi, & Principato, 2016; 

Stancu, Haugaard, & Lähteenmäki, 2016). 

Other studies found that perceived social benefits increased motivation to reduce food waste 

behaviors (Chengqin et al., 2022; Ribbers, De Pelsmacker Geuens, Pandelaere, & van Herpen, 

2022; Visschers, Wickli, & Siegrist, 2016; Wang, Li, Li, & Chen, 2022). Although, one study 

in Croatia found that participants reported feeling guilty about wasting food but continued to 

do so because they had no perceived social benefits from changing their habits (Ilakovac, 

Cerjak, & Voca, 2020). Previous literature also found that minimizing food waste was 

positively associated with a sense of environmental concern (Chengqin et al., 2022; Abdelradi, 

2018). In Guelph, Canada, households that had perceived guilt from wasting food were less 

likely to waste food than those who did not have perceived guilt, additionally, households that 

had social motivation to reduce their environmental impact were also less likely to waste food 

(Parizeau, von Massow, & Martin, 2015). 

2.5.2. Stimulus Organism Response Theory 

Stimulus Organism Response Theory posits “that multiple internal or external elements in the 

environment act as stimuli (S) driving the internal organismic state of an individual or organism 

(O), which drives individual responses (R) to the stimuli” (Talwar, Kaur, Kumar, Salo, & Dhir, 

2022). For reference to food waste behavior and awareness research, the stimuli usually 

correspond to internal or external elements that influence an individual’s (O) thoughts or 

perceptions that cause responses such as minimizing or increasing their food waste. 

A study measuring food waste behavior used the SOR theory through conceptualizing moral 

norms and anticipated pride (S), intentions against food waste (O), and the use of leftover food 

and over-purchasing food as a response (R). It concluded that participants who felt a sense of 
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guilt and regret increased their intentions to avoid wasting food, and their sense of pride 

increased when they diminished their household food waste (Talwar, Kaur, Kumar, Salo, & 

Dhir, 2022). Another study used dining out and planning meals as stimuli, the intentions to do 

one or the other as O, and the attitude towards taking away leftovers, the behavior of taking a 

takeaway box, and eating the leftovers as responses. Their findings indicated that participants 

who plan their meals in advance are more likely to eat their leftovers and avoid wasting food, 

and furthermore, participants who order more dishes than needed or order too much whilst 

dining out are motivated to take leftovers away to guilt-off setting rationalization but not that 

they necessarily eat them afterward (Talwar, Kaur, Okumus, Ahmed, & Dhir, 2021). 

SOR theory as a method of studying consumer behavior has been increasingly growing in 

popularity due to its adaptability to incorporate multiple variables to serve as stimuli, 

influencing both cognitive and emotional processes. It also accommodates both positive and 

negative responses, which allows for a more comprehensive view of people's insights into a 

topic. Furthermore, it incorporates not only social perception such as TPB but also a 

representation of both internal processes and external actions which impact consumer decision-

making. 

2.6. Conceptual Framework 

The diagram below shows all the variables in the study and their expected relationships (See 

Figure 1). Throwing away edible food is the main dependent variable in this study and will 

equate to household food waste. As per previous studies, some food waste behaviors that 

increase or decrease household food waste include planning meals in advance, over-purchasing 

food, confusion about expiration dates and storing food improperly.  

The literature review indicates that there is a wide range of implications that arise from 

household food waste, which are the sustainability pillars: social, environmental, economic, 

with an additional pillar that considers water-related waste. By separating the implications of 

food waste into these four pillars, it can be determined later if the awareness of any one (or all) 

pillars can increase or decrease household food waste. 
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Figure 1. Expected Relationships between Variables 

 

The research model in this study measures awareness through a specific lens. The dimensions 

of awareness can vary depending on the specific meaning given to awareness. Awareness, as 

understanding, can reflect an individual’s conscious recognition of the given pillar 

(Timmermans & Cleeremans, 2015). Awareness can equate to how important the given pillar 

is to the individual and therefore their understanding of the topic. Awareness can also equate 

to knowledge, in other terms, the “greater the awareness on”, the greater the knowledge on the 

respective pillar (Gafoor, 2012). The intent to change their behavior can also be a component 

of awareness as it encompasses not only knowledge and understanding but also the motivation 

to take action based on that awareness.  

As shown through previous studies, when individuals become aware of the implications of food 

waste, it is more likely that their food waste diminishes. Due to time constrictions in this study, 

instead of measuring levels of awareness before and after a specific awareness intervention, 

the researcher decided to encompass these components of awareness (perceived importance, 

knowledge, and intent to change) to measure food waste awareness (social, environmental, 

economic, and water-related). 

The study collects sociodemographic data to determine if there is a relationship between these 

factors and household food waste. As per the literature review, demographic factors can 

determine if an individual has increased or decreased food waste, and therefore age group, 
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gender, nationality, and level of education. Highly relevant is the household composition, 

namely the number of people per household and if there are children present. Finally, there is 

the accessibility to compost bins. 

The SOR Theory is used in this study as demonstrated in the conceptual framework below (See 

Figure 2). A common assumption of SOR theory is that a consumer’s emotions will influence, 

as an important criterion, the response that the consumer has to the exposed environmental 

stimulus (Adrin Hetharie, Surachman, Hussein, & Puspaningrum, 2019). The environmental 

stimulus used in this study is the survey itself asking the respondent’s questions about their 

food waste. The organism in this study is the respondent. Sociodemographic factors make up 

the respondent and could potentially influence their self-reported household food waste 

(response). The aim of asking the respondents about their food waste awareness and food waste 

behaviors is to uncover their actions and internal thoughts. By proxy, uncovering whether any 

of the predictors influence the respondent’s food waste (response). 

Figure 2. Conceptual Framework 
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3. Chapter 3: Methodology 

This chapter outlines the research design and methodology used in this study. It presents the 

strategy before displaying in an operationalization table the variables described in the 

aforementioned conceptual framework. There will be a section describing the data collection 

as well evaluating the reliability and validity. Finally, a summary for the chosen data analysis 

methods. 

3.1. Research Strategy 

This study conducted a survey as its primary research strategy. The use of primary data 

collection, specifically the survey method, was chosen due to its capacity to obtain information 

from large samples of the population in a timely and efficient manner. Survey research 

identifies both an independent and dependent variable, however, the researcher cannot 

explicitly control the variables (Glasow, 2005). Based on an extensive literature review, the 

researcher has gathered hypotheses to test against these variables. In doing so, the hypotheses 

can then be tested against observations and make an estimation for the population.  

The survey administered for this research contains close-ended questions in the form of 

multiple-choice and the Likert scale to increase accessibility for the respondents. Survey 

questions must use wording that is consistent with the educational level of the intended 

respondents to prevent confusion and implement clarity (Glasow, 2005). Within the scope of 

this research study, the respondents were middle-class residents of Rotterdam, rendering the 

chosen terminology suitable for this population. Furthermore, the terminology was appropriate 

in both English and Dutch, with respondents given access to both languages. The survey design 

is appropriate for the research objectives and questions because it aims to ascertain the data on 

household food waste in a concise form of reaching the intended population. 

3.2. Operationalization 

The Operalization of this research was designed on previous studies regarding household food 

waste and its primary indicators. The indicators for awareness were created based on the 

Stimuli Organism Response Theory. The following operationalization table demonstrates the 

theories, variables, and scale of measurement used in this study based on the main indicators. 
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Table 1. Operationalization Table 

Research Variables Theory/Concept Scale of Measurement 

Household Food Waste (Dependent) 

Throwing Away Edible Food Throwing Away Edible Food is the 

main dependent variable measuring 

household food waste. This variable 

is representative of the response in 

the SOR Theory. 

The scale of measurement regarding throwing 

away edible food was the Likert Scale. It is 

measured by “how often do you throw away 

edible food per week?”. The scale only indicated 

that “1 = Never” and “5 = Always”.  

Food Waste Behaviors (Independent) 

Over-purchasing Food These behaviors were chosen due to 

previous studies that have 

suggested an increase or decrease in 

food waste. Regarding SOR theory, 

these variables represent the 

organism (respondents) actions. 

  

  

The scale of measurement for food waste 

behaviors was the Likert Scale. It is measured 

“how often do you perform given behavior per 

week?”. The scale only indicated that “1 = 

Never” and “5 = Always”.  

Confusion about Expiration 

Dates 

Storing Food Improperly 

Planning Meals in Advance 

Food Waste Awareness (Independent) 

Perceived Importance of Social 

Implications 

The three components of awareness 

here are perceived importance, 

knowledge, and intent to change. 

They are divided into the four 

implications found in the literature 

review of food waste: social, 

environmental, economic, and 

water related. Regarding SOR 

theory, these variables represent the 

internal thoughts of the organism 

(respondent). 

The scale of measurement for awareness was the 

Likert Scale. Perceived importance was 

measured by “how often do you think about 

given implication per week?”. The scale only 

indicated that “1= Never” and “5 = Always. 

Knowledge was measured by “how much do you 

know about given implication per week?”. The 

scale only indicated that “1 = a little” and that “5 

= a lot”. Intent to change behavior was measured 

by “how likely are you to reduce your food 

waste to improve given implication?”. The scale 

only indicated that “1= Very unlikely” and that 

“5 = Very likely”. 

Knowledge of Social 

Implications 

Intent to Change Behavior to 

Improve Social Implications 

Perceived Importance of 

Environmental Implications 

Knowledge of Environmental 

Implications 

Intent to Change Behavior to 

Improve Environmental 

Implications 
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Perceived Importance of 

Economic Implications 

Knowledge of Economic 

Implications 

Intent to Change Behavior to 

Improve Economic Implications 

Perceived Importance of Water-

Related Implications 

Knowledge of Water-Related 

Implications 

Intent to Change Behavior to 

Improve Water-Related 

Implications 

Sociodemographic Factors (Independent) 

Gender Based on previous literature, these 

sociodemographic factors have 

been proven to influence food 

waste behaviors, and therefore will 

be used in this study to find further 

explanation in relationships. 

Regarding SOR theory, they are 

characteristics of the organism 

(respondent). 

The scale of measurement for sociodemographic 

factors was multiple choice. For gender, the 

options either "female”, “male”, or “prefer not to 

say”. For nationality, the options were “Dutch”, 

“other European citizen”, and “non-European”. 

For education, the options were “high school 

diploma or lower”, “university diploma”, or 

“master’s diploma or higher”. For age, the 

options were “20-29”, “30-39”. “40-49”. “50-

59”. “60-69”, or “70 and above”. For number of 

household members, the options were “1”, “2”, 

“3”, or “4 or more”. For households with or 

without children, the options were “yes” or “no”. 

For accessibility of composting, the options 

were “yes” or “no”. 

Nationality 

Education 

Age Group 

Number of Household Members 

Household With or Without 

Children 

Accessibility of Composting 
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3.3. Data Collection Method 

3.3.1. Sample Size and Selection 

The purpose of this research is to determine the influence of the independent variables on the 

dependent variable. Considering the time and budget limitations, a simple random sampling 

method was used. The collection of data came from the residents of Struisenberg. Struisenberg, 

as of February 2023, had a population of 5,755 residents (CBS, 2023). For the feasibility of the 

data collection, the sample size was 361, 10% of the population. The calculation was made 

based on a 5% margin of error, a confidence level of 95%, and a sample proportion of 50%. 

Data collection for the 361 respondents spanned from 05/05/2023 to 20/06/2023. The 

researcher did not put a time stamp on the data collection to fulfil the precise sample size and 

to maintain validity for the results. For confidentiality purposes, the researcher did not collect 

any personal information about the respondents, i.e., names, addresses, phone numbers, or 

emails. An Ethics Statement was produced in the research proposal. The research process was 

accepted through the Education Management Office at the Institute for Housing and Urban 

Development Studies via a fieldwork/data collection letter before any data collection was 

conducted. 

3.3.2. Survey Specifics 

The survey constructed for this research was made under Google Forms and maintained an 

option for the languages with the most significant linguistic presence in Rotterdam: English 

and Dutch. The survey itself consisted of 8 questions measuring sociodemographic factors, 5 

questions measuring food waste behavior, and 12 questions measuring the awareness of food 

waste implications. The research required a sample size of 361 participants, to complete this 

objective, it was important that the survey was accessible and straightforward. 

For data collection, the researcher performed door-to-door and face-to-face outreach. Given 

the limited timeframe of the research, the researcher created a flyer with a QR code linking to 

the survey and distributed the flyer throughout the neighborhood (See Figure 3). 
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Figure 3. Survey Flyer 

 

3.4. Data Reliability and Validity 

Reliability in quantitative research refers to the precision of an instrument to repeatedly 

measure the principle (Heale & Twycross, 2015). This means that if the instrument (survey) 

used to measure gave the same results on repeated occasions, ceteris paribus, the results would 

be reliable. Reliability was considered when designing the sample size and selection process, 

described previously.  

Validity in quantitative research refers to the accuracy of the instrument used to measure the 

principle (Heale & Twycross, 2015). In other words, validity quantifies the extent to which the 

measurement (results of the survey) is representative of the principles intent to measure (design 

of the survey). The validity was considered in the design of the questions as described, 

informed by prior research and the simplicity of the language chosen. The bilingual options 

were thrice checked by native language bilingual speakers to consider linguistic and cultural 

implications of wording.  

Despite these careful considerations in the design of the research methodology, the researcher 

must still consider the inevitable diverging perspectives, such as inherent biases, on the 

intended-received message discrepancy from each question. Furthermore, considering the SOR 
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theory, the research has no control whether or if respondents attempted to misreport their 

behavior consciously or unconsciously, due to poor recollection or self-correcting biases. 

Moreso, given the digital form and data collected mechanism, it is possible that respondents 

could have participated beyond the geographical scope of Struisenberg neighborhood. As such, 

these and other possibilities are included in a limitation section offered in the Conclusion 

Chapter.  

3.5. Data Analysis Methods 

3.5.1. Quantitative Analysis 

Quantitative analysis is widely applied across the social sciences. It relies on statistical, 

mathematical, or numerical primary or secondary data analysis (Smith, 2015). Quantitative 

research describes answering questions related to measurement, relations, and or casual effects. 

In quantitative research, the researcher must describe and test relationships and/or examine 

cause-effect relationships. Findings of quantitative research can be generalized to a given 

population if the sample is based on random sampling and large enough. Random sampling of 

each member of the population has an equal chance of being included in the sample; while the 

larger the sample, the lower the chance of getting a lopsided sample. Standardized approaches 

of quantitative research permit the study to be replicated (Smith, 2015). 

3.5.2. Descriptive and Inferential Statistics 

Descriptive statistics is the process of describing, graphing, or summarizing data of a sample 

in a meaningful way to identify patterns that emerge from the data (Smith, 2015). Inferential 

statistics use data from a sample to make inferences about the larger population and predict 

values (Smith, 2015). This research presents graphs of the data collected to show recurring 

themes and patterns. The research also uses correlation and multiple regression analysis to 

generalize about the population from which the sample data was collected. This research used 

the program STATA and Microsoft Excel to perform statistical analysis and visualizations of 

the data. 

3.5.3. Correlation Analysis 

Correlation analysis in statistical research is used to measure the strength of the linear 

relationship between two variables: x and y. For this research, each of the independent variables 

was correlated to the dependent variable, household food waste. Correlation analysis is used to 

calculate the level of change in one variable, household food waste, due to the change in the 

other predictors. Correlation analysis is usually interpreted from a scale of -1.0 to 1.0, 
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indicating a perfect negative or positive correlation between two variables, while 0.0 represents 

no association, respectively (Smith, 2015). The closer the absolute value is to 1, the stronger 

the correlation (See Table 2).   

Table 2. Range of Strength in Correlation Coefficients 

Correlation Coefficients Strength 

0.0 to 0.2 Very weak 

0.2 to 0.3 Weak 

0.3 to 0.4 Moderate to Weak 

0.4 to 0.6 Moderate 

0.6 to 0.7 Moderate to Strong 

0.7 to 0.8 Strong 

0.8 to 1.0 Very Strong 

 

While a significant relationship may be identified by correlation analysis, it is important to note 

that correlation does not imply causation, thus the cause cannot solely be determined by the 

analysis (Ceravolo, Coletta, Miraglia, & Palma, 2021). A significant relationship between the 

two variables implies that there is more to understand about the relationship and that there are 

underlying factors that should be explored further to understand the cause.  

3.5.4. Multiple Regression Analysis 

Multiple regression analysis seeks to uncover the relationship between a single dependent 

variable, and several independent variables. The purpose of multiple regression is to measure 

the impacts of a combination of independent (or explanatory) variables on a dependent variable 

(household food waste) (Smith, 2015).  

There are two kinds of regression: linear and nonlinear. In multilinear regression, the model 

assumes a linear combination of the independent variables to predict the dependent variable. 

While for nonlinear regression, the model does not need to assume a linear combination and 

therefore it can take more complex functional forms. The key difference between the two is the 

assumption of linearity. For this study, the use of multilinear regression was used. The 

researcher chose to do so because multilinear regression models have simpler structures, since 

they are assumed to be linear, the interpretation of the coefficients is more straightforward. 

Furthermore, nonlinear regression is prone to overfitting since it can take on more complex 
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functional forms and be sensitive to initial values over the remaining values. Overfitting is a 

problem that occurs when the statistical model is too complex and begins to describe the 

random error in the data rather than the relationships between variables (Frost, 2017). 
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4. Chapter 4:  Results, Analysis, and Discussion 

This chapter describes the results of the survey and respective analyses of the data collected. 

First, there is the descriptive and inferential statistics. Then there is an interpretation of the 

correlation analysis. Finally, there is the multilinear regression analysis. Throughout the 

chapter, the researcher includes a discussion on the findings. 

4.1. Descriptive and Inferential Statistics 

The data collected in the survey was both quantitative and nominal. The data collected via the 

Likert Scale was quantitative (household food waste, food waste behavior, awareness). 

However, the data for sociodemographic factors had to be converted from nominal values into 

numerical values.  

4.1.1. Descriptive Statistics of Sociodemographic 

Out of the 361 respondents, 149 (41%) were female, and 212 (59%) were male (See Figure 4). 

While there were more male respondents than females, the researcher believes the data 

continues to be representative of the residents of Struisenberg because as of 2023, there are 

3,005 women and 2,745 men living in the neighborhood (CBS, 2023). 

Figure 4. Gender of Respondents Pie Chart 

 

The nationality of the respondents was divided into Dutch, Other European Citizens, and Non-

European for the expediency of using the data on the Stata programming. The Dutch make up 

the majority at 178 respondents, then 96 other European citizens, and finally 87 non-European 

citizens (See Figure 5). Although there is no census data on the nationality of the residents of 

149, 41%

212, 59%

Gender of Respondents

Female Male
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Stuisenberg, the researcher posits that this sample adequately represents the population given 

that Rotterdam is an international city. 

Figure 5. Nationality of Respondents Bar Graph 

 

The respondent’s ages were grouped into intervals of ten, such as 20-29,30-39, and subsequent 

ranges until 70 or above (See Figure 6). The data collection failed to collect anyone over the 

age of 69. The researcher suggests this occurred because of the age of the researcher, as older 

respondents exhibited reluctance in participating in door-to-door or face-to-face interactions. 

Furthermore, most respondents were aged 20-29 or 30-39, which corresponds to census data 

of the neighborhood wherein 37% of the population are 15-25 years old and 33% are 25-45 

years old (CBS, 2023). 

Figure 6. Age Group of Respondents Bar Graph 
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The respondent’s level of education was also measured as a high school diploma or lower, a 

university diploma, or a master’s diploma or higher. The results demonstrated that most 

respondents were highly educated with either a university diploma (184) or a master’s diploma 

or higher (136), with only 41 respondents holding a high school diploma or lower (See Figure 

7). The researcher believes this to be in accordance with the educational character of the 

population because generally in middle to high class neighborhoods, the individuals usually 

have higher levels of education. 

Figure 7. Respondent's Level of Education Bar Graph 

 

In terms of personal household demographics, this study assessed the number of individuals 

residing in the respondent’s household (See Figures 8). The researcher suggests that the 

distribution of household numbers in the sample aligns with the overall trend, given that a 

significant proportion of respondents reported living in two-person households. Since most 

respondents were in their twenties or thirties, this age group is likely to be more representative 

of individuals residing in smaller households. Furthermore, only 31 respondents reported living 

alone, which aligns with the housing crisis and rent prices in Rotterdam.  
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Figure 8. Number of people in Respondent's Households Bar Graph 

 

The researcher observes that the distribution of households with or without children 

corresponds to the data, given that a significant number of respondents reported living without 

children (269) (See Figure 9). These results correspond with the sample given that the 

prevalence of respondents in their twenties or thirties may not have children. It is also useful 

to note that the survey did not specify the age of children, only that the survey may only be 

completed by someone over the age of 20, this may have influenced the responses.  

Figure 9. Respondent's Households with/out Children Pie Chart 
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significant proportion of residents in the sample do not have access to a compost bin (290). 

This observation aligns with the broader compost statistics in Rotterdam, given that the 

municipality has minimized the number of compost bins available throughout the city.  

Figure 10. Accessibility to Compost Bin in Respondent's Households Pie Chart 

 

Furthermore, if the respondent does not compost, why not in the form of four answers: “I do 

compost”, “Do not know where the bin is or too far away”, “Do not understand how it works”, 

and “It is smelly and gross” (See Figure 11). The primary reason reported by respondents for 

not composting is the lack of access to a compost bin (178). Furthermore, it can be logically 

inferred that out of the 71 respondents who have access to a compost bin, 65 of them reported 

composting. This means that most residents who have access to a compost bin are utilizing it.  

Figure 11. Reasons for Not Composting Bar Graph 
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4.1.2. Descriptive Statistics of Household Food Waste  

The dependent variable in this study is Household Food Waste, it was measured by asking 

respondents’ how often they throw away edible food. The results of this self-reported data is 

shown in the Histogram below (See Figure 12). The distribution of responses is heavily skewed 

towards the left, thereby indicating that the majority of respondents reported throwing away 

edible food closer to the “never” category. Approximately 97 respondents reported towards the 

middle of the spectrum. Meanwhile, only 15 respondents answered closer to the higher end of 

the spectrum. Crucially, no respondent answered the most right answer, 5, i.e., “always”. 

However, current statistics on Rotterdam household food waste suggest that this number should 

be much higher. Thus, it may be that respondents do not actually waste as much food as these 

macro-statistics suggest, and therefore this data may not be a good representation of the 

population. Another option is that the respondents did not accurately report how often they 

throw away edible food, this may be a limitation of self-reported data, which will be further 

discussed in the limitations section. 

Figure 12. Responses for Household Food Waste Histogram 

 

4.1.3. Descriptive Statistics for Food Waste Behavior 

To visualize the food waste behaviors reported by the respondents, a 100% stacked bar graph 

was chosen by the researcher (See Figure 13). As mentioned in the Operalization table, the 

survey utilized the Likert Scale, however it was portrayed as a scale where 1 represented 

“Never” and 5 represented “Always”. When the respondents were asked about the frequency 

of their behaviors per week, they had to select a value within this scale, not any specific option.  
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As can be seen from the graph, a majority of respondents indicated that they performed the 

behaviors “confusion about expiration dates”, “storing food improperly”, and “over-purchasing 

food” closer to never. Notably, 47% of the respondents reported rarely experiencing confusion 

about expiration dates and having to throw away edible food (household food waste). Similarly, 

42% of the respondents reported rarely storing food improperly and having to throw away 

edible food, while 50% also reported that they are almost never over-purchase food during 

grocery shopping. On the other hand, for planning meals in advance, roughly 60% of the 

respondents answered within the middle or the higher end of the spectrum, closer to always. 

This suggests that the majority of respondents engage in meal planning to some extent.  

Figure 13. Responses of Food Waste Behaviors Stacked Bar 

 

Previous literature suggests a positive correlation between these behaviors and the amount of 

food waste generated per household. Furthermore, considering Rotterdam’s statistics that 

indicate very high amounts of household food waste, the respondent’s answers seem 

inconsistent. Additionally, very few of the respondents reported their behaviors on the higher 

end of the spectrum (closer to “always”). Thus, it may be that respondent’s food waste is not 

influenced heavily by these food waste behaviors, or that the residents do not waste as much 

food as current reporting suggests.  
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Table 3. Descriptive Statistics of Food Waste Behaviors 

 Over Purchasing 

Food 

Planning Meals in 

Advance 

Storing Food 

Improperly 

Confusion about 

Expiration Dates 

Mean 2.51 3.25 2.14 1.75 

Median 2 3 2 2 

Mode 2 3 2 1 

Standard 

Deviation 
0.87 1.01 0.88 0.85 

Skewness 0.65 0.01 0.40 1.11 

 

The mean for the over-purchasing food, 2.51, and storing food improperly, 2.14, indicated that, 

on average, respondents reported a moderate level of over-purchasing food and storing food 

improperly. While for planning meals in advance, the respondents perform this behavior 

slightly higher than the average. The lowest mean is confusion about expiration dates, 

indicating that the respondents perform this behavior on average, the least. The median for 

planning meals in advance indicates that roughly half of the respondents reported planning 

meals in advance occasionally, while the other reported doing so less frequently. For the other 

behaviors, the median was lower at 2, meaning that the respondents reported performing these 

behaviors on the lower spectrum. The results for mode indicate that respondents reported on 

the lower spectrum, especially for confusion about expiration dates, and only at the middle of 

the spectrum for planning meals in advance. The only standard deviation value that has greater 

variability is for planning meals in advance at 1.01, the remaining behaviors indicate that 

respondents were consistent in their answers. The skewness values all indicate a right skewness 

in behaviors. The value for over purchasing food (0.65), indicating that the distribution is 

skewed towards higher levels of over purchasing food at the groceries stores by respondents. 

While the skewness value for confusion about expiration dates (1.11) indicates that the 

distribution is highly concentrated towards lower levels of confusion about expiration dates.  

4.1.4. Descriptive Statistics for Food Waste Awareness   

To visualize the responses for food waste awareness, the researcher developed 3 different 100% 

stacked bar graphs. The survey questions for awareness were phrased similarly for each 

dimension of awareness as opposed to the pillars (social, environmental, economic, water-

related). For perceived importance, the question was phrased “how often”, with the Likert scale 

ranging from “1 = never”, “5 = always”. For knowledge, the questions were phrased “how 

much”, ranging from “1 = a little”, “5 = A lot”. For intent to change, the questions were phrased 



Exploring the Relationship between Household Food Waste and Potential Predictors among Rotterdam Residents   33 

“how likely”, ranging from “1 = very unlikely”, “5 = very likely”. Therefore, the researcher 

decided to present the results via dimension, and not pillar.  

The results indicated that respondents reported giving the most perceived importance to 

environmental implications, with about 15% of the respondents reporting on the highest end of 

the spectrum (See Figure 14). While for perceived importance for social implications, the 

majority of the respondents reported the middle to high end of spectrum. For perceived 

importance of economic implications, the majority at 37% reported putting high importance on 

economic implications. However, for water-related implications, the majority of the 

respondents reported on the lower end of the spectrum, with only 1% reporting high perceived 

importance.  

Figure 14. Perceived Importance Responses Stacked Bar 

 

The results for knowledge of social implications indicated that the majority of respondents 

reported on the lower to middle spectrum or knowing a moderate amount about the social 

implications (See Figure 15). While the majority of respondents reported knowing more about 

environmental implications, the most respondents recording at the highest end of the spectrum 

(a lot). Similarly, the majority of respondents reported having higher knowledge on economic 

implications. However, for water-related implications, the majority at 47% reported on the 

lowest end of spectrum (a little) or knowing the least.  
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Figure 15. Knowledge Responses Stacked Bar 

 

The results for intent to change behavior to improve implications is shown in the stacked bar 
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the majority of respondents reported on the highest spectrum to improve economic 

implications, this however, could be a limitation of the phrasing “how likely are you to reduce 
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Figure 16. Intent to Change Responses Stacked Bar 

 

On average, the respondents tended to respond moderately to social awareness as can be seen 

from the mean values (2.95, 3.25,2.46) in the table below (See Table 4). The mode indicates 

that for perceived importance and intent to change the respondents mostly answered in the 

higher spectrum, however for knowledge, it was on the lower spectrum (a little). The standard 

deviations indicate that there was more variability in the answers for intent to change, but all 

of three were relatively high in variability. The skewness for awareness of social implications 

indicates symmetrical distributions in the variables as they are all close to zero.  
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of Social 
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Mode 2 3 1 

Standard 

Deviation 
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For the environmental pillar of awareness, the respondents tended to respond on average on the 
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their behavior (reduce food waste). The standard deviations indicate high variability in the 

respondent’s answers. Furthermore, the skewness values are all negative, indicating that the 

distribution of the data is skewed to the left.  

Table 5. Descriptive Statistics of Environmental Pillar 

 
Intent to 

change 

Environment 

Perceived 

Importance 

of 

Environment 

Knowledge 

of 

Environment 

Mean 3.69 3.21 3.11 

Median 4 3 3 

Mode 5 4 4 

Standard 

Deviation 

1.25 1.19 1.13 

Skewness -0.49 -0.18 -0.13 

 

For the economic pillar, the respondents on average tended to report on the higher spectrum 

for intent to change behavior, then in the middle for perceived importance, and on the lower 

spectrum for knowledge (See Table 6). In accordance, the majority of respondents answered 

on the highest spectrum (very likely) to the intent to change their behavior, this again, could be 

due to the phrasing of the question. Similarly, the standard deviation values indicate high 

variability in the data. The table suggests that the data is distributed to the left given that the 

skewness values are negative.  

Table 6. Descriptive Statistics of Economic Pillar 

 
Intent to 

change 

Economy 

Perceived 

Importance of 

Economy 

Knowledge 

of Economy 

Mean 4.07 3.22 2.95 

Median 4 3 3 

Mode 5 4 4 

Standard 

Deviation 

1.08 1.11 1.11 

Skewness -1.13 -0.27 -0.07 

 

For water-related implications, on average, the respondents reported in the middle to high 

spectrum on intent to change behavior, but lower spectrum for both the perceived importance 

and knowledge of social implications (See Table 7). The respondents reported the least 

knowledge on water-related implications. Again, the variability in the data is high as the 

standard deviation values are close to 1. The skewness for intent to change behavior shows that 

the data is distributed slightly to the left, while for perceived importance and knowledge, it is 
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skewed to the right. This means that there is a higher concentration of responses on the lower 

spectrum for intent to change behavior, this could be a strong indication that the respondents 

are the least concerned and know the least about (have the smallest awareness) on water-related 

implications. 

Table 7. Descriptive Statistics of Water-related Pillar 

 
Intent to 

change 

Water-

Related 

Perceived 

Importance of 

Water-

Related 

Knowledge 

of Water-

Related 

Mean 3.37 2.27 2.02 

Median 3 2 2 

Mode 3 2 1 

Standard 

Deviation 

1.25 1.04 1.07 

Skewness -0.16 0.42 0.71 

 

4.2. Correlation Results and Analysis 

Correlation analysis was used in this study to indicate the strength and direction of the 

relationship between the different variables. For readability purposes, the correlation matrices 

have been highlighted into two colors on a gradient scale: red representing negative correlation 

and green representing positive correlation. The number presented is the correlation coefficient. 

The darker each color, the stronger the correlation (See Table 2). Further details on statistical 

significance (p-value) can be found in stated appendices.  

4.2.1. Correlation Analysis between Household Food Waste and Food Waste 

Behaviors  

To answer the first sub-question, to what extent do food waste behaviors influence household 

food waste, the researcher developed a correlation matrix for food waste behaviors and 

household food waste (See Figure 17). 

Figure 17. Correlation Matrix of Food Waste Behaviors & Household Food Waste 

 

The food waste behaviors used in the above correlation matrix are as follows: over-purchasing 

food, planning meals (in advance), storing food improperly, and (confusion about) expiration 

Household Food Waste Over purchasing food Planning meals Storing food improperly Expiration date

Household Food Waste 1.0000

Over purchasing food 0.4257 1.0000

Planning meals -0.3691 -0.2312 1.0000

Storing food improperly 0.5394 0.4097 -0.3123 1.0000

Expiration date 0.4791 0.2763 -0.1491 0.5248 1.0000
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dates. For over-purchasing food, there is a moderate positive correlation at 0.4257. For 

planning meals in advance, there is a moderate to weak negative correlation of -0.3691. For 

storing food improperly, there is a moderate positive correlation of 0.5394. Finally, for 

confusion about expiration dates, there is a moderate positive correlation of 0.4791. All the 

correlation coefficients are statistically significant at the 95% confidence level (See Appendix 

2).  

This correlation matrix aligns with previous research about food waste behaviors on the 

grounds that the more people over-purchase food, store food improperly, and are confused 

about expiration dates, the more household food waste there is. Likewise, the less that people 

plan their meals in advance, the more food they waste.  

The correlation matrix also shows the correlations between each food waste behavior. In this 

matrix, it is observed that there is a moderate positive correlation between the following: 

• Over-purchasing food and storing food improperly: 0.4097. 

• Storing food improperly and confusion about expiration dates: 0.5248. 

These correlations indicate that the more the respondents over-purchase food, the more likely 

they are to store food improperly, and the more they store food improperly, the more likely 

they are to be confused about expiration dates. However, the more they over-purchase food has 

a weak positive correlation with how likely they are to get confused about expiration dates 

(0.2763). These observations suggest that there is at-most a moderate correlation between food 

waste behaviors and household food waste, as well as a moderate correlation between the 

behaviors themselves. Further analysis is needed to obtain a comprehensive understanding of 

the data as correlation does not explain causation.  

4.2.2. Correlation Analysis between Household Food Waste and Food Waste 

Awareness 

To answer sub-question 2, to what extent does food waste awareness influence household food 

waste, the researcher created a correlation matrix with 12-independent variables, corresponding 

to questions on the survey. Each of the four pillars (Social, Environment, Economic, Water-

Related) was measured through perceived importance (P.I.), knowledge (K), and intent to 

change behavior (I.T.C.)(See Figure 18). All independent variables had weak or moderate-to-

weak correlations, meaning that the more Awareness an individual has, irrespective of pillar or 

dimension, the less Household Food Waste they claim to produce.  
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Household Food Waste P.I.  Social K.  Social I.T.C. Social P.I. Environment K. Environment I.T.C. Environment P.I. Economy K. Economy  I.T.C. Economy P.I. Water-Related K. Water-Related  I.T.C. Water-Related

Household Food Waste 1.0000

P.I. of Social -0.1814 1.0000

K of Social -0.3445 0.5436 1.0000

I.T.C. Social -0.2298 0.5781 0.6459 1.0000

P.I. of Environment -0.3490 0.5831 0.3627 0.4148 1.0000

K of Environment -0.3757 0.3878 0.3787 0.3866 0.7231 1.0000

I.T.C. Environment -0.3811 0.5899 0.4869 0.5511 0.6768 0.5683 1.0000

P.I. of Economy -0.3202 0.5458 0.4150 0.3867 0.6045 0.4919 0.6389 1.0000

K. of Economy -0.3401 0.4556 0.4933 0.5001 0.5388 0.5777 0.5839 0.6774 1.0000

I.T.C. Economy -0.2973 0.4132 0.3201 0.4203 0.3399 0.3385 0.5741 0.5464 0.4639 1.0000

P.I. of Water-Related -0.3030 0.4716 0.4568 0.4649 0.5861 0.5217 0.5885 0.5360 0.5970 0.3377 1.0000

K of Water-Related -0.2728 0.4155 0.4954 0.4798 0.5078 0.5191 0.5376 0.4801 0.5996 0.2952 0.8212 1.0000

I.T.C. Water-Related -0.2814 0.4613 0.4387 0.5750 0.4405 0.3709 0.6159 0.4825 0.4455 0.4825 0.5199 0.5495 1.0000

Figure 18. Correlation Matrix of Food Waste Awareness & Household Food Waste 

 

 

 

 

The correlation coefficients for household food waste and awareness of the social dimensions 

indicate weak to moderate negative correlations (-0.1814, -0.3445, -0.2298).  The correlation 

coefficients for household food waste and awareness of the environmental dimensions indicate 

moderate negative correlations (-0.3490, -0.3775, -0.3844). The correlation coefficients for 

household food waste and awareness of the economic dimensions indicate moderate negative 

correlations (-0.3202, -0.3401, -0.2973). Finally, the correlation coefficients for household 

food waste and awareness of the water-related dimensions indicate moderate to weak negative 

correlations (-0.3030, -0.2728, -0.2814). Every single correlation coefficient highlighted is 

statistically significant at the 95% confidence level, indicating that the observed relationship is 

unlikely to occur due to chance (See Appendix 3).  

Overall, the correlation matrix between food waste awareness and household food waste has 

observed negative correlations, indicating that as the tendency to throw away edible food 

increases, there is a trend of less food waste awareness. However, it is necessary to conduct 

further analysis because while the correlation analysis yields statistically significant results and 

indicates the presence of a relationship between the dependent and independent variables, it 

cannot establish causation. 

It is also important to note that the correlations between the different dimensions of awareness 

are all positive moderate or moderate-to-strong correlations. The strongest positive correlations 

on the matrix are the following: 

• Knowledge of social implications and intent to change behavior to improve social 

implications: 0.6459. 

• Perceived importance of environmental implications and knowledge of environmental 

implications: 0.7231. 

• Perceived importance of environmental implications and intent to change behavior to 

improve environmental implications: 0.6768. 
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• Perceived importance of economic implications and knowledge of economic 

implications: 0.6774. 

• Perceived importance of water-related implications and knowledge of water-related 

implications: 0.8212. 

These correlations indicate that the more the respondents perceive importance on 

environmental, economic, and water-related pillars, generally the more knowledge they have 

on the respective topics. This indicates that their awareness is structured primarily through their 

knowledge. Furthermore, for social awareness, knowledge of social implications is more 

correlated with intent to change their behavior. This could indicate that even if they perceive 

social implications as important, they are more willing to change their behavior if they have 

more knowledge on the topic. 

4.2.3. Correlation Analysis between Household Food Waste and 

Sociodemographic Factors 

This analysis answers the third sub-question, to what extent do socio demographic factors 

influence household food waste, of the research. The researcher developed another correlation 

matrix between sociodemographic factors and household food waste (See Figure 19).  In 

general, the research suggests that every sociodemographic factor analyzed has a very weak 

correlation with Household Food Waste. 

Figure 19. Correlation Matrix of Sociodemographic Factors & Household Food Waste 

 

The correlation coefficient for gender is a very weak positive correlation (0.0187). The 

correlation coefficient for household food waste and nationality also concluded a very weak 

positive correlation (0.1028). Age and education-level have a weak negative correlation at  (-

0.2710) and (-0.2301), meaning that the younger and less-educated, the higher the Household 

Food Waste, respectively. While this aligns with previous literature suggestions around 

education, the researcher expected to see stronger correlations. Further research is needed to 

understand if this correlation is weaker in highly developed countries. Only Education and Age 

were deemed statistically significant using p-values (See Appendix 4). 

Household Food Waste Gender Nationality Education Age Children in Household Number of People in Household Access to Compost Bin

Household Food Waste 1.0000

Gender 0.0187 1.0000

Nationality 0.1028 -0.1275 1.0000

Education -0.2301 0.0105 0.1561 1.0000

Age -0.2710 -0.0292 0.0270 0.1200 1.0000

Children in Household 0.1338 -0.1295 0.0558 -0.0315 0.2356 1.0000

Number of People in Household 0.2354 -0.1122 0.0746 -0.0213 -0.0652 0.5843 1.0000

Access to Compost Bin -0.1223 -0.0240 0.0161 -0.0718 0.2341 0.0944 -0.0326 1.0000
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Households with or without children also indicate a very weak positive correlation of 0.1338, 

which confirms the research, if slightly, that households with children tend to waste more food 

than households without children. The number of people in a household also shows a weak 

positive correlation of 0.2354, with a similar implication that the greater number of people in 

a household, the more food wasted. Both correlation coefficients are statistically significant at 

the 95% confidence level (See Appendix 4).   

Finally, the correlation coefficient of accessibility to compost indicates a weak negative 

correlation of -0.1223 and is statistically significant at the 95% confidence level (See Appendix 

4). This result indicates that the less accessibility, the more food is wasted. This correlation 

reiterates figures 10 and 11, which demonstrate that if accessibility for compost bins was larger, 

then more people would compost and waste less food, therefore reinforcing the importance of 

accessibility of compost bins throughout the city. It is important to note that the correlations 

here indicate weak relationships, and therefore need further analysis to determine causation.  

Between the sociodemographic factors, the correlation matrix shows one moderate positive 

correlation between children in a household and the number of people in the household 

(0.5843), with the rest being weak or very weak correlations. 

Overall, none of the correlation analyses thus far has produced any substantial positive or 

negative correlations, this could be because the correlations are simply due to chance or 

because there are further variables that are needed to explain the relationships. Correlation 

analysis cannot determine causal relationships and thus further analysis is needed. 

4.3. Multilinear Regression Results & Analysis 

Multiple Linear Regression Analysis (herein also referred to as regression or multilinear 

regression) is conducted to understand the relation between a dependent variable, Household 

Food Waste, and two or more independent variables. 

4.3.1. Notes on Sample Size, n, and limitations of Microsoft Excel 

It is important to disclose that the built-in regression analysis tools in Microsoft Excel require 

complete data. In the dataset collected there were the following anomalies: 

• Respondent #40 failed to respond to the survey question about over-purchasing food. 

• Respondent #190 failed to respond to the survey question about their intent to change 

behavior for social implications.  
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• Respondent #326 failed to respond to the survey question about their perceived 

importance of economic implications.  

• Respondent #336 failed to respond to two survey questions, the first about their 

knowledge of environmental implications, and the second about their intent to change 

their behavior for environmental implications. 

• Respondent #345 failed to respond to the survey question about their intent to change 

behavior for environmental implications as well.  

• Respondent #348 failed to respond to the survey question regarding their household 

food waste.  

Although the researcher collected the intended number of respondents for the sample size 

(361), to be able to conduct regression analysis, some of the respondents' answers had to be 

excluded.  

To account for the dependent variable in this study is Household Food Waste, respondent #348 

had to be excluded from all of the regressions performed. Therefore, reducing the sample size 

in all regression models with the dependent variable Household Food Waste from 361 to 360. 

None of the respondents failed to answer questions regarding their socio demographic factors. 

Therefore, the sample size for the regressions between sociodemographic factors and 

household food waste was 360. Only one respondent failed to answer questions related to food 

waste behaviors (respondent #40), therefore the sample size for the regressions between food 

waste behaviors and household food waste became 359. For the regression models of food 

waste awareness and household food waste, four respondents failed to answer questions, 

therefore the sample size was reduced to 360 to 355. For all regression models conducted to 

optimize results, either selectively within one of the predictors or among all possible 

independent variables, a sample size of 355 was chosen. It is worth nothing, the research cross-

verified the implication the different sample sizes for sociodemographic (360) and behaviors 

(359), with the final sample size (355) and found the differences to be negligible and 

unimportant (less than .005% impact on R-squared). 

Another important limitation of Microsoft Excel is that the maximum number of independent 

variables that can be tested in a single regression is 16, meaning that not all independent 

variables (25) could be tested simultaneously. The researcher concluded this was an acceptable 

trade-off, given that a model with that many independent variables was not conducive to this 

research. First, the sample size perhaps was too small for such a complicated model. 
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Furthermore, as described in Limitations (Chapter 5), using a Likert Scale as dependent and 

independent variables limits the degrees of freedom and interpretation of the model. 

4.3.2. Notes on Interpreting Multiple Regression 

The data analyzed shows which of the variables carries statistical significance. Statistical 

significance can be measured using a P-Value equal to or under 0.05, in other words a 

confidence level of 95%.  

The ‘goodness of fit’ in regression models is measured using additional statistical measures R-

squared and Adj R-squared. These statistical measures indicate the proportion of variance in 

the dependent variable that can be explained by the independent variables in the model (Smith, 

2015). The values range from 0.0 to 1.0, where 0 indicates that none of the variation can be 

explained by the model, and 1 wherein all the variation can be explained. This can also be 

expressed as a percentage. Therefore, the higher the value, the better fit the model is. Adj R-

squared is a fitted version of R-squared that accounts for the number of independent variables 

and the sample size, thus ensuring more validity to the proportion of variance shown in R-

squared (Smith, 2015). Given that all models explored are linear and used a limited number of 

independent variables, the research understood R-squared as the most appropriate measure.  

The minimum number to determine the goodness of fit varies by field of study, variables 

studied, validity, reliability, and central tendencies of the data. For highly controlled 

environments, 0.90 is deemed a minimal standard, while social sciences might find 0.50 as a 

“good fit”. Given this study is attempting to explore predictors of human behavior, more 

accurately self-reported behaviors, the researcher deemed 0.50 as an excellent fit. This is in 

line with the novelty of the study as determined by research aims, scope, objectives, and 

methodology.  

Multiple regression analysis can result in several problems that alter the data, including 

multicollinearity and overfitting. Multicollinearity happens when several of the independent 

variables have a high correlation with each other in the regression model, making it difficult to 

interpret which one of the variables influences the dependent variable (Bhandari, 2020). As 

was explored in the previous section, only two pairs of independent variables were deemed to 

be ‘strong’ which were Perception of Importance and Knowledge of Environment and Water-

Related, respectively. To avoid multicollinearity, these two pairs were always included in 

regressions with other factors.  
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Overfitting is a problem that occurs when the statistical model is too complex and begins to 

describe the random error in the data rather than the relationships between variables (Frost, 

2017). To avoid overfitting, the researcher focused on only relevant predictors and ensured that 

there were not too many degrees of freedom in the models. Both problems can lead to 

misleading R-squared values, regression coefficients, and p-values, which in turn, can cause 

an incorrect analysis of the statistical significance of a relationship. Furthermore, the researcher 

never attempted to further manipulate the data, which could have resulted in narrowing the 

variance or drastically reducing the sample size. Such manipulation might have built a more 

predictive model but exposed the research to potential overfitting. Some discarded options were 

averaging results of Food Waste Awareness by pillar or dimension or using dummy variables 

to segregate the variables, respectively. The latter was discarded namely due to the use of the 

Likert scale. 

4.3.3. Total Multiple Linear Regressions Performed 

Combinations in regression refer to the selection of variables where the order does not matter. 

For this study, wherein there are 25 variables, the combination of regressions possible is 

33,554,431. This number is inconceivable and furthermore, unnecessary for the purpose of this 

study. For this reason, a table was created below to show the number of iterations regression 

models run (See Table 8). 

Table 8. Multiple Regression Summary of Iterations 
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In order to be methodical, the researcher conducted in total 56 different regressions. The first 

three categories are meant, by complementing the correlation matrices above, to answer the 

three sub-questions. The subsequent three seeked to identify how the different predictors, when 

mixed together, influenced the dependent variable, while the fourth optimized all the available 

independent variables.   

The table below illustrates the 21 statistically significant (SS), defined by models where all 

independent variables had p-values less than or equal to 0.05 (See Table 9). 

Table 9. Summary Table Main Results of Regression Analysis 

 

 

  

 

Sample size n = 

355 
Household Food Waste versus… 

Food Waste 

Behaviors 

Over purchasing 

food 

Planning meals 

Storing food 

improperly 

Expiration date 

Over purchasing 

food 

Storing food 

improperly 

Expiration date 

Over purchasing 

food 

Storing food 

improperly 

Planning meals 

Over purchasing 

food 

Planning Meals 

Expiration Date 

Storing Food 

Improperly 

Planning Meals 

Expiration Date 

P-value SS SS SS SS SS 

R2 42.2% 38.6% 37.5% 38.0% 39.0% 

Food Waste 

Awareness 

Perceived 

Importance (4 

Pillars) 

 

Knowledge of (4 

pillars) 

Intent to Change 

(4 pillars) 

Social  

(3 dimensions) 

Environment 

(3 dimensions) 

P-value 3/4 2/4 1/4 1/3 2/3 

R2 15.1% 19.66% 15.60% 11.77% 18.77% 

Food Waste 

Awareness 

Economy  

(3 dimensions) 

Water-Related 

(3 dimensions) 

All Awareness (12 

IV) 

Sustainability (9 

IV) 

Most Optimized 

(OptAw1) 

P-value 2/3 2/3 2/12 3/9 SS 

R2 13.91% 11.23% 24.88% 24.47% 23.37% 

Sociodemographic 

Factors 
Socio (8 IV) 

Access to 

Compost Bin 

Reasons for Not 

Composting 

Nationality 

Education 

Age 

Number of People 

in household 

N/A N/A 

P-value 4/8 NV SS   

R2 19.61% 1.77% 17.38%   

Optimized Pairs 

Optimized 

Behavior & 

Awareness 

Optimized 

Behavior & 

Sociodemographic 

Optimized 

Awareness & 

Sociodemographic 

N/A N/A 

P-value SS SS SS   

R2 46.1% 44.6% 27.2. %   

Optimized All 

Variables 

ALL Variables (4 

Behaviors; 

Nationality, 

Education, Age, 

No. Household; 

P.I. Soc, K. Soc., 

K. Env, ITC Env, 

ITC Eco) 

Number of People 

in household 

Over purchasing 

food 

Planning meals 

Storing food 

improperly 

Expiration date 

Knowledge of 

environment 

Planning meals 

Over purchasing 

food 

Storing food 

improperly 

Expiration date 

Perceived 

importance of 

environment 

Education 

Knowledge of 

social 

Perceived 

importance of 

social 

N/A N/A 

P-value 8/13 SS  SS    

R2 48.5% 45.8% 47.5%   
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4.3.4. Multilinear Regression of Food Waste Behaviors and Household Food 

Waste 

Regression analysis matches the findings present in the correlation analysis, being that the 

measured Food Waste Behaviors have the strongest influence over the dependent variable. 

Immediately, the Four Behaviors rendered a model that was SS, with an R-squared value of 

42.5%. When adjusted to the final sample size, n=355, the R-squared value dropped to 42.2%.  

To test whether any single Behavior had an excessively strong influence, the research modeled 

four additional regressions, excluding one behavior each. While all remained SS, all dropped 

below 40% with a range between 37.5%-39.0%. This suggests that all four Behaviors 

contribute to the robustness of the model, and thus can predict more accurately, despite weak 

reliability, the variance of the dependent variable. 

4.3.5. Multilinear Regression of Food Waste Awareness and Household Food 

Waste 

The researcher was surprised to learn that Food Awareness had a very weak relation with Food 

Waste. Despite performing the most amount of regressions, no model resulted in an R-square 

higher than 24.9%. That model combined all 12 independent variables 3/12 values that were 

SS. The researcher must conclude that ultimately in isolation, one cannot predict Food Waste 

using Awareness indicators. This lack of linear relation does not suggest a lack of causation. 

Further research must be undertaken to explore how measurements of awareness can predict 

actual (not self-reported) Household Food Waste.  

When the researcher dissected the regressions by pillars and dimensions, there was no 

improvement to the model. In general, individual dimensions performed slightly better with a 

range of 15.2%-19.7%, while individual pillars had a range of 11.3%-18.8%. The two worst 

performing pillars, individually, were Economy and Water-Related, meaning in the context of 

this study, participants were more aware of Environment and Social externalities from Food 

Waste.  

To test these tendencies, the researcher performed six regressions cross-sectionalizing each 

pair of pillars, in total 6 predictors. As expected, the best performing was Environment & 

Social, which had a R-square of 23.1% and 4/6 p-values. Economy & Social and Environment 

& Water-Related each had 3/6 SS p-values and approximately 19.1% R-square. This is rather 

intuitive, that participants’ awareness is biased towards one direction of the pillars, but not 

confirmed in the correlation. The second highest of all relations measured had an R-square 
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24.5%, combining 9 variables belonging to the traditional three pillars of sustainability (Social, 

Environment and Economy). Water-related regressions performed poorer under any 

combination, perhaps because education on the issue is more novel and not-as-relevant in 

Europe.  

Using the p-values that were consistently SS, the researcher modeled an optimized regression 

with five variables (P.I. & K. Social, K. & ITC. Environment and ITC Economy) which was 

SS with an R-squared of 23.4%. Three other optimizations, reducing to only two variables, all 

performed progressively worse; matching the trend in Behavior that multiple variables mildly 

improved performance. As such, this five-variable model is the most predictive. This matches 

the correlations finding that K. Social and K. & ITC Environment as the three strongest (though 

moderate-to-weak) correlations. 

4.3.6. Multilinear Regression of Sociodemographic Factors and Household Food 

Waste 

Of the three studied predictors, sociodemographic had the weakest relation. The trend 

continued that the largest R-square is present with the most independent variables (8) with a 

value of 19.6%. The optimized model using the only four SS variables (Nationality, Education, 

Age and Number of People in Household) resulted in a slightly weaker relation at 17.4%. 

In retrospect, as limitations will further explore, a glaring omission is income, which as per the 

literature review is the best predictor of quantity of Food Waste. Gender, as expected, was not 

predictive, given it is perhaps the most randomly collected of the sociodemographic variables 

collected. 

The researcher was surprised to learn that neither compost variable was SS, always reducing 

the model’s R-squared when included. In-fact it had the weakest of all studied regressions at 

1.7%. This does not align with correlation matrix of all variables where accessibility to compost 

and reasons to compost had the highest, bar-none, correlation. This suggests that 

multicollinearity in a negative influence may be present.  Further research is needed to 

understand.  

4.3.7. Household Food Waste and Optimized Combinations 

Given the limitation of Excel (regressions with at most 16 variables), the researcher approached 

finding an optimized formula from two methods. The first was to use regressions between two 

sets of predictors, Behavior & Awareness, Behavior & Sociodemographic and Awareness & 

Sociodemographic. Each was optimized by reducing the amount of variables, until all 
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remaining variables in the model were SS. The R-squared and number of variables at the end 

were: 44.6% and 6, 46.1% and 7, 27.2% and 6, respectively. Unsurprisingly, the worst 

combination was the last, given that it did not include Behavior - the best predictor. As 

expected, the better of the remaining was Behavior and Awareness. This model included the 

four Behavior variables and the three strongest (from correlation) variables from Awareness 

and improved the Behavior-only model by 3.9%. For a sample size of n=355, this seems minor, 

but extrapolated to the wider Struisenberg or Rotterdam, this improvement might matter. 

Though it is beyond the scope of this study to test that theory. 

To find the most optimized using all available predictors, the SS variables from individual 

analysis (subsections above) and  combination (paragraph above) were tested. The subsection 

optimized resulted in the highest R-square of 48.5%, but only 8/13 variables were SS. With all 

SS, the R-squared was 46.6% with 4 behavior, number of people in Household and Knowledge 

of Environment. The alternative methodology found a different most optimized model, with an 

R-squared of 47.6% and 8/8 SS variables, including 4 behaviors, education, K. and P.I.  Social 

and P.I. Environment.  Further analysis beyond scope must be carried out to understand which 

is most predictive. 
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Chapter 5: Conclusions 

This chapter presents a comprehensive overview of the study’s findings. Drawing upon the 

results, the conclusion includes interpretations, limitations, and recommendations for future 

research.  

5.1. Main Findings 

Main Research Question 

To what extent do food waste predictors influence household food waste in Rotterdam? 

This study concludes that the predictors studied had a mild influence on household food waste 

in Rotterdam. The discussion in Chapter 4, as well as limitations discussed below, highlight 

potential reasons why the statistical significance is undermined. 

However, regression and correlation analysis does conclude that six to eight of the twenty-four 

independent variables do have more impact in predicting and describing household food waste. 

In the context of a social scientific study, these meet the criteria to be moderately influential.  

1. To what extent do food waste behaviors influence household food waste?    

Food Waste behavior has by-far the most influence of household food waste, as was seen by 

the moderate correlation and interpreted as significant in the regression analysis. 

2. To what extent does food waste awareness influence household food waste? 

Food Waste Awareness has medium influence on household food waste, though the findings 

were inconclusive. Three factors, in particular Knowledge of Environment, Knowledge of 

Social and Intent to Change Environment, had the most influence, as evidenced by their 

contribution to robustness in regression models and strongest relative correlation.  

a. Do pillars influence household food waste? 

For most analysis performed, Environment and Social outweighed Economic   factors. 

Unsurprisingly, awareness of Water-Related was the least influential. 

b.  Do awareness dimensions influence household food waste? 

The findings were again inconclusive, but knowledge seemed to have been the most 

consistently influential. At times  

3.  To what extent do sociodemographic factors influence household food waste? 
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Sociodemographic factors studied had the least amount of influence on household food waste. 

A few correspond with existing literature review, such as Age, Gender and Nationality. Others 

did not match, such as availability to compost, number of household residents and if household 

has children, suggesting further study is required to understand the discrepancy and uniqueness 

of Rotterdam.   

5.2. Practical Implications of the Study 

It is important to acknowledge that this study did provide some valuable insights and 

information. Firstly, the demographic information about composting. The data collected 

demonstrated that the proportion of residents who have access to compost bins use them 

accordingly. With this information, the municipality should consider reintroducing compost 

bins throughout the city to combat food waste ending up in landfills and help attain its goal of 

reaching a circular economy by 2050. 

Furthermore, the analysis indicated that household food waste mainly occurs when people 

perform food waste behaviors. Therefore, relevant stakeholders should consider implementing 

more campaigns focused on reducing the over-purchasing of food at grocery stores, or how to 

properly store different foods to avoid waste. Stakeholders could also work with the grocery 

stores to teach residents how to properly comprehend expiration dates on different food labels. 

Planning meals in advance proved to be a behavior that reduced food waste, thereby another 

campaign could be made to teach this habit to residents.  

While food waste awareness did not explain a substantial amount of variation in household 

food waste, it did demonstrate a discernible influence. Most noteworthy was that of knowledge. 

Therefore, there should be more effort toward educating the public on the pillars of food waste. 

By providing educational programs for the residents about the negative consequences of food 

waste, the city could in theory reduce the amount of food waste generated per household.  

Since the data did not observe very significant relationships between sociodemographic factors 

and household food waste, the municipality could also focus on widespread random 

campaigning. The study did not discern any specific demographic to focus on and therefore 

their campaigning resources can be used across the board.  

5.3. Limitations of Study 

There are a series of discrepancies found in the data analysis that could be due to a variety of 

limitations, inherent to the design, collection, or analysis.  
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5.3.1. Design of Survey  

The Likert scale was used in the survey to measure household food waste, food waste behaviors 

and food waste awareness. Although it was used for accessibility purposes such as translating 

the nominal data into STATA or Microsoft Excel, it did come with its set of limitations. To 

begin, Likert scales do not explain in detail or provide reasoning behind the responses the 

individuals have. Furthermore, Likert-type variables used in regression analysis can lead to lost 

information or bias (Owuor, 2001). The key limitation here is that the assumption that the data 

is continuous. This can be a reason why the reported R-squared or coefficient correlations can 

be underestimated.    

Additionally, the google form did not offer an option to indicate what every point on the Likert 

Scale represented. Thus, the researcher could only describe what 1 and 5 represented, i.e., “1 

= Never” and “5 = Always”. While this may have been easily discernible, it allowed the 

plausible answers to become more subjective to the respondent. This data was beneficial for 

correlation and regression analysis but made it difficult to visualize the descriptive analytics. 

In addition, while the researcher chose a specific perspective from which to extrapolate the 

pillars, dimensions, and behaviors, it is possible that each respondent might have inherent 

biases towards that specific perspective, thus diminishing both the reliability and validity (i.e., 

a very personal experience with a methane leak might heavily skew their perception of 

environment or their understanding that methane is more environmental than pollution). 

Crucially, the study did not measure the sociodemographic of income level, therefore omitting 

an indicator that many prior studies have used to measure household food waste. This omission 

might have been more indicative than other measurements taken. 

5.3.2. Reliability  

Due to the constrained time frame of this research study, it was important to find feasible 

random sample data. Therefore, the use of the neighborhood of Struienberg was used, to 

allocate for only 10% of the population. However, 361 people is not proportionate to the 

1,018,000 people that live in Rotterdam. Therefore, the sample data collected is an extremely 

small representation of the entire population, thereby influencing the reliability of the data. In 

order to provide concrete recommendations to the city of Rotterdam regarding food waste 

management, a comprehensive census would need to be done.  

The researcher must acknowledge that decreasing the sample size from 361 to 355 for the 

purpose of regression analysis might have rendered slightly different results from the previous 
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correlation analysis. Furthermore, given the circulation of fliers and mobility, it is possible that 

some respondents were not confined the established geographical scope of Struienberg. Finally, 

there is the element of random selection; it is possible that the outreach engagement was bias 

towards a younger population, more male, or education-level than truly representative. 

5.3.3. Validity  

This research study used the 12 different variables to measure awareness. In the attempt to 

provide a well-rounded data collection, the analysis for food waste awareness was made more 

difficult. Perhaps the analysis of data collection could have been better interpreted with fewer 

variables, such as solely knowledge.  

A limitation of the survey method is that the data was self-reported by the respondents. In this 

capacity, the respondents could have provided an inaccurate representation of their household 

food waste, food waste behaviors, or their food waste awareness. In addition to the always 

present risk of participants being purposefully dishonest, bias is common, thus there is a 

tendency to overestimate knowledge by those who are not knowledgeable while underestimate 

knowledge by those who are. Distortions could have been mitigated against by asking 

verification questions such as reverse coding (opposite meaning questions to check against 

random), attention checks and known facts could have been asked to assess the motives and 

attention of participants. The survey could have also tested knowledge of the participant, rather 

than the self-perception of knowledge of the participant. 

Another limitation of the data could be the increased complexity of the variables. There was a 

total of 25 variables to measure, thereby providing many possibilities for correlation and 

regression analysis but also increasing the chances of overfitting or multicollinearity.  

5.3.4. Data Analysis  

The researcher chose to use a few of the most well-known tools in statistical analysis, but 

perhaps other parameters or tools would have been more appropriate for the purposes of this 

objective. For instance, Covariance, nonlinear multiple regression among others could have 

been explored.  

While the researcher was tempted to explore the relationships between the independent 

variables themselves (i.e., change the dependant variable), this analysis might have rendered 

interesting insight but did not align with the set-out scope, aims, or objectives of the research.  
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5.4. Recommendations for Further Research  

All these limitations indicate suggestions for further or future research. For more accurate 

results, it would be recommended to do an audit of the food waste of the households instead of 

self-reporting. Adding to this, it would be more effective to measure the awareness of 

implications before and after a form of intervention was introduced. Thereby measuring all the 

same variables in this study with more accuracy. Furthermore, including more variables in the 

analysis of determinants influencing food waste, for instance instead of nationality, more focus 

on cultural or personal preferences and their influence on food waste. Analyzing specific 

cultural preferences of food on Dutch residents, even measuring what specific foods are being 

wasted more than others could provide further information crucial to reducing food waste. 

Another recommendation for future research is to use another conceptual framework than 

Stimulus Organism Theory such as Theory of Planned Behavior to measure these predictors 

similarly to what previous studies have done. Such as measuring perceived social benefits and 

their influence on food waste, this could provide an essential part of the research that was not 

included in this study: why do people waste food?  

5.5. Concluding Remark 

The premise of the study was to indicate which, if any, and to what extent, potential predictors 

influence household food waste. Beyond that, the study wanted to highlight the severity of such 

a rectifiable dilemma and hopefully provide the necessary context to continue this dialogue 

both academically and societally. While the predictors were not as explanatory as the 

researcher assumed they would be, the study maintains the discourse that household food waste 

begins with consumer behavior and should be a priority in waste management. In conclusion, 

this research hopes to bring to the forefront the deep-seated necessity for action on household 

food waste. 
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