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A B S T R A C T   

Food waste is a serious problem that impacts the environment and sustainability by increasing greenhouse gas 
emissions from landfills. Food waste also represents a social challenge because it raises serious concerns about 
food security. While acknowledging that households waste a great deal of food because they lack a proper routine 
for reusing leftovers and purchase more food than required, few studies have extensively examined the drivers of 
leftover reuse and over-ordering. We address this gap using the stimulus-organism-response paradigm. Moral 
norms and anticipated pride are conceptualised as stimuli that impact the organismic state of intentions against 
food waste and response in the form of leftover reuse routines and over-purchasing of food. Data collected from 
443 individuals residing in the United States confirm the positive association of norms and pride with intentions. 
Statistical analyses also reveal a positive association between intentions and leftover reuse routines and a 
negative association between intentions and over-purchasing of food. The results further demonstrate the 
mediation effect of intentions on the association of moral norms and anticipated pride with both response 
variables; in addition, we find that household income exerts a positive moderation effect on the association of 
norms and pride with intentions and a negative moderation effect on the association of anticipated pride with 
over-purchasing of food. Researchers, organisations and policymakers can draw upon these findings to motivate 
future research, propose effective strategies and enact favourable policies to promote sustainability and reduce 
food-related waste at the household level.   

1. Introduction 

Each year, approximately 24% of the food suitable for consumption 
is lost or wasted at various stages of the food supply chain, such as 
production, processing, distribution and consumption (A. Kumar et al., 
2020; Stancu et al., 2016). Such waste represents a grave challenge to 
sustainability and society (Dhir et al., 2020; Sharma et al., 2021; Puntillo 
et al., 2021). Indeed, food waste contributes not only to food 
security-related issues but also to various environmental challenges, 
such as the wastage of resources, greenhouse gas emission and others 
(van Herpen and van der Lans, 2019; S. Talwar, Kaur et al., 2021c; S. 
Talwar, Kaur et al., 2021d). Specifically, food waste raises food security 

concerns because it represents a lost opportunity to feed nearly 820 
million food-insecure people (FAO, 2021). In addition, scholars observe 
that food waste globally contributes to approximately 8 to 10% of all 
greenhouse gas emissions and costs approximately 1 trillion USD 
annually (Quested et al., 2020). 

Alarmingly, households contribute approximately 570 million 
tonnes of the 931 million tonnes of total food wasted annually (United 
Nations Environment Programme, 2021). These statistics have moti-
vated researchers around the world to investigate the causes, origins and 
outcomes of food waste. The preceding discussion reveals that 
addressing the issue of food waste is one of the most challenging but 
crucial ways to ensure the sustainable existence and development of 
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humankind in times to come. This challenge becomes even more grave 
in light of the continued increase in the world population, which means 
that the pressure on resources will continue to increase. 

For these reasons, we advocate investigating various aspects of food 
waste generation and conservation. Observing that households generate 
more than half of the world’s total food waste (Aschemann-Witzel et al., 
2018; United Nations Environment Programme, 2021), we propose 
examining food waste at the household level. Moreover, because the per 
capita food waste generated at the household level is, on average, the 
same for all countries in the world—whether high-, upper-, middle- or 
lower-income countries, we assert the importance of studying consumer 
food waste in various countries. However, we base our present investi-
gation on the United States, where the Environmental Protection U.S. 
Environmental Protection Agency (2020) estimates food waste to total 
59 kg per capita annually, which translates into a total food waste of 19, 
359,951 tonnes annually at the household level. Because the generation 
of household food waste occurs at the individual level, we endeavour 
further to examine the drivers of consumers’ decisions and behaviours 
that can increase or decrease food waste at the household level. 

Advancing the academic knowledge related to household food waste 
requires investigating the identified aspects. Indeed, a review of the 
literature suggests various gaps in this context. For example, few 
empirical studies have explored food waste behaviour at the household 
level, with most recent studies focusing on out-of-home dining (e.g. S. 
Talwar, Kaur et al., 2021a; Sharma et al., 2021). The extant literature 
has also failed to specifically address consumer actions and motives that 
can reduce food waste. Furthermore, few studies have explored the ways 
in which intentions against food waste drive leftover reuse and control 
the consumer instinct to purchase excess food, and the studies that do 
exist tend to examine the latter behaviour in terms of shopping routines 
or the over-ordering of food (e.g. Sharma et al., 2021; Stancu et al., 
2016; Stefan et al., 2013). Similarly, the literature regarding the role of 
moral norms (a deterministic value; e.g. Neubig et al., 2020) in food 
waste reduction remains scare. In addition, most prior studies on 
household food waste, which have been conducted in multiple coun-
tries, including Turkey (Cakar et al., 2020), Serbia (Djekic et al., 2019), 
Poland (Filimonau et al., 2020a), the UK (Filimonau et al., 2020b), 
China (Filimonau et al., 2020c) and Romania (Stefan et al., 2013), have 
primarily examined the impact of campaigns (e.g. educational pro-
grammes, talks, exhibitions and the publication of articles; Zamri et al., 
2020), the various motivators of and barriers to food waste (Visschers 
et al., 2016) and the role of gratitude in emotionally persuading in-
dividuals to avoid wasting food (Septianto et al., 2020). More 
geographically diverse inputs are, therefore, required to verify these 
findings globally. Finally, compared to the total available literature on 
food waste, consumer behaviour studies on food waste are largely 
fragmented and scarce. We note that the majority of food waste litera-
ture focuses on food waste at the industrial level—at the stages of pro-
duction, processing and distribution—rather than at the household 
level. 

Based on the visible gaps in the literature elucidated above, the 
present study aims to identify and examine various aspects of individ-
ual/consumer thought processes and milieus that may drive their food 
waste-related choices. After extensively reviewing the extended litera-
ture, we propose to examine the norms and emotions that affect in-
tentions to reduce household waste, the tendency to reuse leftover food 
and the tendency to indulge in the over-purchase of food items. These 
variables conceptualise individuals’ overall evaluations of food waste 
and their inclinations to reduce such wastage. For example, moral norms 
act as guiding principles that help individuals make decisions in multiple 
situations, including food waste (Stancu et al., 2016). Nevertheless, 
questions remain regarding whether moral norms can induce in-
dividuals to reduce food waste by consuming leftovers and whether 
emotions can affect the related decisions (since over-purchasing of food 
by shopping frequently indicates individuals’ unwillingness even to 
attempt wasting less food). In fact, many such questions can enable 

scholars to better map household food waste reduction strategies. Syn-
thesising the above discussion, we address four specific research ques-
tions (RQs): RQ1: How do norms and emotions shape intentions to avoid 
wasting food at the household level? RQ2: How do norms and emotions 
impact routines related to the reuse of leftovers and over-purchasing of 
food at the household level? RQ3: In what ways—including any medi-
ating effects—do intentions to avoid wasting food impact routines 
related to the reuse of leftovers and over-purchasing of food? RQ4: What 
are the potential moderating effects of household size and income on the 
contemplated associations? 

To provide conceptual clarity, we have grounded the identified 
constructs and proposed associations in the stimulus-organism-response 
(SOR) theory. According to SOR theory, stimuli (S) drive individuals’, or 
organisms’, internal state (O), which shapes individuals’ responses (R; S. 
Kumar, Jain & Hsieh, 2021b). SOR theory has proved useful in assessing 
consumer behaviour towards varied products, such as natural (S. Kumar 
Dhir et al., 2021), organic (Tandon et al., 2021) and local (S. Kumar, 
Murphy et al., 2021c) products, and scholars have conducted these as-
sessments in different contexts, such as purchases during the COVID-19 
pandemic (Laato et al., 2020; S. Kumar and Shah, 2021). In the current 
context, SOR theory provides a theoretical framework that suggests 
norms (measured as moral norms) and emotions (measured as antici-
pated pride in food waste reduction) act as stimuli, which are likely to 
impact individuals’ internal state (measured as intentions against food 
waste), which further drives such individuals’ actions/responses 
(measured as leftover reuse routines and over-purchasing of food items 
while shopping for the household). To examine the proposed associa-
tions and answer the four research questions, we utilised Prolific Aca-
demic to collect data from 443 individuals residing in the US. 

Our findings offer three novel contributions to the growing research 
on food waste. First, we advance the existing understanding of house-
hold food waste prevention behaviour by bringing together variables 
that have remained under-explored thus far, despite their prominence in 
the extended food waste literature. In sum, we offer a greater under-
standing of the association of moral norms and anticipated pride with 
intentions against food waste, leftover reuse routines as a food waste 
reduction strategy and over-purchasing of food items while shopping as 
a food waste generation behaviour. Second, we consolidate the theo-
retical advances in the area by grounding our conceptualisation in SOR 
theory, which is well recognised in the pro-environmental consumer 
behaviour literature in general but remains underutilised in the current 
context. Finally, acknowledging that household food waste generation 
and reduction decisions are complex, we uncover the intervening 
mechanisms—both moderating and mediating—that impact the asso-
ciations between stimuli, organisms and responses. 

2. Background literature 

2.1. Food waste: definition and dynamics 

Defining food waste is quite challenging because, from a practical 
perspective, no clear distinction exists between food waste and loss 
(Filimonau et al., 2020a). Scholars have differentiated the meanings of 
these concepts by associating food loss with waste that occurs during the 
processing stage and food waste with waste that occurs at the con-
sumption or distribution level (Kaur et al., 2021). Next, drawing upon 
previous studies and data from the Food and Agriculture Organisation of 
the United Nations (FAO, 2021), we explain food waste as food that 
humans could have consumed if it had not been discarded due to expi-
ration, spoilage or other such issues. In fact, food may spoil for a variety 
of reasons, such as an oversupply of food in the market or consumer 
shopping habits (Zamri et al., 2020). 

Food waste occurs in multiple settings, including restaurants or in-
dustries and households (e.g. Goggins, 2018). In out-of-home-settings, i. 
e. restaurants or industries, Filimonau Matute et al. (2020)a and Fili-
monau Todorova et al. (2020)b argue that food waste is generated 
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mainly at three stages: preparation (approximately 45%), consumption 
(approximately 34%) and transit or storage (approximately 21%). 
Reviewing past studies, Dhir et al. (2020) reveal that food waste in the 
hospitality and food service sector (HaFS) differs in quantity and 
composition depending on establishment type. In at-home settings, i.e. 
households, scholars note that food waste is generated as a result of 
deficient food management and is influenced by planning, 
over-purchasing of food or shopping routines (Aschemann-Witzel et al., 
2020; Djekic et al., 2019). Waste in this setting is thus related to 
household practices and routines (Wahlen and Winkel, 2016). House-
hold routines include planning, buying, storing, cooking, consuming and 
handling leftovers. These routines play a significant role in food waste 
behaviours (Waitt and Phillips, 2016), which, in turn, are driven by 
various factors. For example, over-buying could result from time con-
straints (Graham-Rowe et al., 2014), marketing offers (Graham-Rowe 
et al., 2014) or oversized packaging (Graham-Rowe et al., 2014; Schanes 
et al., 2018). 

Past studies also observe the ability of interventions and nudges to 
alter the tendency to waste. For instance, Young et al. (2018) show that 
consumers exhibit changes in food waste behaviour when they receive 
interventions through communication channels, such as in-store maga-
zines, e-newsletters, Facebook sites, demonstrations and product labels. 
In the case of households, scholars also observe that consumers consider 
discarding food to be an unacceptable behaviour (Porpino et al., 2015) 
and express concerns about food waste (A. Kumar et al., 2020). Re-
searchers further argue that such concerns about food waste drive 
consumers’ efforts and intentions to reduce it (Principato et al., 2015; 
Stancu et al., 2016). In addition, past studies propose managing leftover 
food as a viable approach to reduce waste (Schanes et al., 2018). 
Research also finds that food waste reduction behaviour is driven by 
individuals’ emotions, such as anticipated pride, which is known to 
drive sustainability-oriented decisions (Han et al., 2019; Lagorio et al., 
2018). Individuals who express deep environmental concerns are also 
more worried about wasting food (Goggins, 2018; Melbye et al., 2017). 

A comprehensive literature review reveals that studies have 
acknowledged the need to reduce food waste and have identified key 
variables; however, a limited number of studies have empirically 
investigated the role of norms and emotions in driving intentions to 
avoid wasting food, reuse leftovers and indulge in the over-purchase of 
foods. 

2.2. Stimulus-Organism-Response (SOR) theory 

Mehrabian and Russell (1974) originally propounded SOR to 
examine the underlying variables from the perspective of environmental 
psychology. However, researchers later applied the theory to a variety of 
contexts. SOR 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, in turn, drives individuals’ responses 
to the stimuli (S. Kumar, Dhir et al., 2021a). Here, the stimulus (S) refers 
to environmental changes that can influence individuals’ physical and 
psychological elements (S. Talwar, Kaur et al., 2021b), while the or-
ganism (O) refers to people’s internal structures and processes that in-
fluence thinking, feeling and perception (Zhai et al., 2020), and response 
(R) is the outcome of the stimulus and organism, which can be positive, 
i.e. approach, or negative, i.e. avoidance (Bigne et al., 2020). A review of 
the literature in diverse areas reveals that existing scholarship has uti-
lised SOR in a wide variety of contexts, such as natural food (S. Kumar, 
Dhir et al., 2021a) and online food delivery platforms (Jabeen et al., 
2022; S. Kumar and Shah, 2021), among others. 

Motivated by the growing popularity and relevance of SOR theory for 
examining consumer behaviour, we have utilised it to understand food 
waste behaviour in the household setting. Certain advantages of SOR 
guided our selection of it. For example, SOR has the flexibility to inte-
grate multiple variables that act as stimuli and thus as antecedent var-
iables driving both cognitive and affective internal processes. At the 

same time, the theory allows for both favourable and non-favourable 
responses in the form of approach and avoidance, respectively. Such 
versatility and flexibility enable us to conceptualise the entire phe-
nomenon more holistically. Because food waste has not only a social 
desirability dimension but also an economic dimension, the ability to 
incorporate these various aspects is particularly valuable in the present 
context. Thus, the theory offers an overarching framework that helps 
develop a comprehensive model to explain food waste behaviour in 
households. Further, it enables the parsimonious mapping of variables 
ranging from internal processes to external actions that affect consumer 
decision-making and is thus suitable to explain households’ behaviour 
towards food waste. 

2.2.1. Mapping the variables of interest to SOR 
The proposed model is grounded in SOR. Accordingly, we have 

conceptualise the proposed constructs as stimulus, organism or 
response. Thus, moral norms representing norms and anticipated pride 
representing emotions are theorised as stimuli (S), intentions against 
food waste are proposed as an internal state of consumers/the organisms 
(O) and leftover reuse routines as well as the over-purchasing of food are 
proposed as responses (R). 

The study utilises moral norms and anticipated pride as stimuli for 
two reasons. First, moral norms help consumers to understand that it is 
wrong to waste food (Graham-Rowe et al., 2014; Schanes et al., 2018; 
Stefan et al., 2013). Second, consumers not only associate negative 
emotions, such as disgust (Radzymińska et al., 2016), hate (Waitt and 
Phillips, 2016), frustration (Graham-Rowe et al., 2014) and guilt (Par-
izeau et al., 2015; Stefan et al., 2013), with food waste but also take 
pride in displaying sustainability-oriented behaviours by reducing waste 
(Han et al., 2019; Lagorio et al., 2018). 

Moreover, we utilise intentions against food waste as an organismic/ 
internal state for two main reasons. First, intentions against food waste 
are considered pro-environmental behaviours (Melbye et al., 2017), 
which are guided by individuals’ moral norms. Second, intentions 
against food waste can help individuals consciously seek to reduce food 
waste. 

Finally, leftover reuse routines and over-purchasing of food are uti-
lised as responses for two reasons. First, household food purchase de-
cisions are an outcome of several functions, including planning, visiting 
stores, making actual purchases, etc., which may lead consumers to 
purchase more food than they require, even as they claim to be/are 
convinced that they have purchased adequate quantities (Parizeau et al., 
2015). The fact is that consumers often tend to buy more than they 
require (Schanes et al., 2018). Second, although the reuse of leftovers is 
a crucial approach/routine for reducing food waste (Schanes et al., 
2018), several challenges hinder its execution. For example, households 
struggle to estimate the quality of leftovers and express concerns about 
health risks (Farr-Wharton et al., 2014). Moreover, serving leftovers to 
children can evoke a sense of guilt if parents or guardians perceive it as a 
failure to provide proper care (Cecere et al., 2014). Finally, household 
members may prefer not to reuse leftovers if it means repeatedly eating 
the same foods (Cappellini and Parsons, 2012; Schanes et al., 2018) or if 
they are apprehensive about the quality and freshness of reheated left-
overs (Cappellini and Parsons, 2012). 

In addition to proposing and examining the direct associations sug-
gested by generic SOR principles, we also extend the theory and thus 
increase its relevance to the multi-dimensional pro-environmental/sus-
tainability context by contemplating the possibility of direct associations 
between stimuli and responses as well as the influence of intervening 
mediating and moderating effects. Thus, we propose and test the 
mediating effect of intentions between stimuli (i.e. moral norms and 
anticipated pride) and response (i.e. leftover reuse and over- 
purchasing). In addition, we examine the moderating effects of house-
hold size and income on the strength of the association between stimuli 
and response. We also acknowledge the possibility of confounding ef-
fects from various socio-demographic aspects of the consumer profile 
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and control both outcome variables for the effect of three socio- 
demographic variables (i.e. age, gender and educational background), 
in particular. Fig. 1 presents the model with all variables and proposed 
associations while Table 1 offers a brief definition of the variables. 

3. Hypotheses development 

3.1. Stimuli-organism and stimuli-response: Moral norms, anticipated 
pride in food waste reduction and intentions against food waste 

Schwartz (1977) defined moral norms as a moral obligation people 
feel to follow a certain line of behaviour. They represent an individual’s 
beliefs about right or wrong. In the past, scholars have used the terms 
personal norms, moral norms and moral obligations interchangeably 
(Olsen et al., 2010). Examining these variables in different contexts, past 
studies have found them to be associated with intentions and attitudes 
towards various behaviours. For instance, Neubig et al. (2020) report 
that increased personal norm activation associates positively with a 
favourable attitude towards the reduction of food waste. 

In the current study, we interpret moral norms as beliefs that moti-
vate individuals to avoid wasting food (Olsen et al., 2010; Stancu et al., 
2016). Although past studies have examined the association between 
norms and waste, the relationship between these variables remains 
unclear. For instance, certain studies have found no relationship be-
tween norms (commonly approved behaviours in society) and food 
waste behaviour (e.g. Stefan et al., 2013; Visschers et al., 2016). Simi-
larly, Stancu et al. (2016) report finding no statistically significant as-
sociation between moral norms and food waste. However, other studies 
have supported an association between norms and intentions to avoid 
wasting food (e.g. Graham-Rowe et al., 2015) and thus suggest that 
social conformity strengthens beliefs against food waste. Because in-
tentions are precursors of actual behaviour, we propose adding clarity to 
the underlying literature by examining the associations between norms 

and intentions to avoid wasting food in household settings. In proposing 
that moral norms enhance intentions to avoid wasting food, we draw 
upon previous findings that strong moral norms imply stronger beliefs 
against wasting food (e.g. Neubig et al., 2020). This association also 
seems plausible in light of past findings showing that moral norms can 
cause individuals to experience guilt if they waste food (e.g. Qi and Roe, 
2016). Hence, we propose the following: 

H1. Moral norms are positively associated with intentions to avoid 
wasting food. 

Although norms are a manifestation of the tendency to be guided by 
a certain line of behaviour, emotions, such as pride, also play a self- 

Fig. 1. Conceptual model.  

Table 1 
Description of variables under study.  

SOR 
construct 

Variables Description 

Stimuli Moral norms Consumers’ evaluation of what is right and 
what is wrong, which impinges on their 
behaviour related to food waste reduction 
decisions in their household 

Anticipated pride in 
food waste reduction 

The positive emotions, such as a sense of 
accomplishment and confidence, that 
consumers experience when they act to 
reduce food waste in their household 

Organism Intentions against food 
waste 

Intentions against food waste that reflect 
consumers’ mindset/inclination not to 
waste food in their household 

Response Leftover reuse routine The reasonably established approach/ 
tendency of consumers to reuse food that 
remains unconsumed from previous 
household meals for future meals 

Over-purchasing of 
food 

Consumer behaviour that involves 
shopping for more food items than required 
for household consumption  
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regulating role in enhancing pro-environmental behaviours (Onwezen 
et al., 2013; Onwezen et al., 2014) and influencing behavioural in-
tentions (M. J. Kim and Hall, 2019). Research has revealed the rela-
tionship between pride (measured as anticipated pride in and intentions 
to reduce waste) in several consumption contexts, such as out-of-home 
(e.g. restaurant) dining (M. J. Kim and Hall, 2019), eco-cruises (Han 
et al., 2019) and environmentally friendly consumer choices (Onwezen 
et al., 2014). However, scholars have yet to examine this relationship in 
the context of household waste. We aim to understand whether the pride 
individuals anticipate feeling when they behave in pro-environmental 
ways in out-of-home settings also manifests in more private, house-
hold settings. Based on the prior literature, we expect that the pride 
individuals anticipate feeling when they reduce food waste in household 
settings will stimulate their increased intentions to avoid wasting food. 
Hence, we propose the following: 

H2. Anticipated pride in food waste reduction is positively associated 
with intentions to avoid wasting food. 

While SOR framework offers no a priori evidence to anticipate a 
direct association between stimuli and response in the food waste 
context, the preceding discussion leads us to make an overarching sug-
gestion that norms (measured as moral norms) and positive emotions 
(measured as anticipated pride) are likely to motivate consumers to 
adhere to leftover reuse routines, which, in turn, help them to reduce the 
food waste their household generates. Leftover reuse routines refer to 
individuals’ plans and inclination to use food that remains unconsumed 
after a meal (Stancu et al., 2016). Such leftover reuse routines, which are 
related to household skills (Stancu et al., 2016), determine the quantity 
of food wasted by any household (Stancu et al., 2016). We posit that 
individuals with stronger moral norms and anticipated pride are more 
likely to exhibit routines for using leftover food, which, if wasted, causes 
them to feel guilty for the impact of such waste on food-insecure in-
dividuals and the environment. It is also reasonable to posit that in-
dividuals with strong norms and pride in food waste reduction efforts 
would endeavour to develop routines for using food items that remain 
unconsumed after meals. 

Over-purchasing of food refers to behaviour related to regular 
shopping for food and related items (Stancu et al., 2016). Although the 
association of moral norms and anticipated pride with over-purchasing 
remains under-explored, scholars have found that shopping behaviour 
contributes appreciably to household waste generation (Asche-
mann-Witzel et al., 2020; Djekic et al., 2019) because excessive pur-
chases of food items are a common behaviour during shopping (Evans, 
2012). These over-purchases are motivated by impulse buying, pro-
motions or offers, such as buy one, get one free, which add to the 
household inventory and increase the chances of wastage (Stefan et al., 
2013). 

Drawing upon these findings, we posit that individuals with strong 
moral norms and anticipated pride are more likely to purchase appro-
priate quantities of food as a result of their concern for the environment, 
resource conservation and food-insecure people. In other words, we 
expect that heightened environmental awareness and pride in waste 
reduction will persuade consumers to purchase only the required 
quantity of food. In sum, moral norms and anticipated pride may 
discourage the over-purchasing of food. It is quite plausible to speculate 
that moral norms, which cause consumers to view food waste nega-
tively, along with the sense of pride they associate with food waste, 
would cause them to exhibit greater restraint while purchasing food 
items for household use and, therefore, to avoid over-purchasing food 
items or to make fewer such purchases. Hence, we propose the 
following: 

H3a. Moral norms are positively associated with leftover reuse 
routines. 

H3b. Moral norms are negatively associated with over-purchasing of 
food. 

H4a. Anticipated pride in food waste reduction is positively associated 
with leftover reuse routines. 

H4b. Anticipated pride in food waste reduction is negatively associ-
ated with over-purchasing of food. 

3.2. Organism-response: Intentions against food waste, leftover reuse 
routines and over-purchasing of food 

Households that hold favourable attitudes against food waste tend to 
explore strategies to reduce it (Evans, 2012). This includes finding ways 
to reuse leftover food (van Herpen and van der Lans, 2019; Visschers 
et al., 2016)—for example, by reheating it or making some new dish 
with it (Stancu et al., 2016; Brook, 2007). These activities require effort 
and an understanding that wasting food poses serious problems (Wil-
liams et al., 2020). Suggesting that intentions to engage in a behaviour 
can lead to actual behaviour or strategies to accomplish an activity, 
Ajzen et al. (2004) argues that such behaviours are also usually preceded 
by a positive intent. Although existing scholarship has not adequately 
explored the relationship between intentions to avoid food waste and to 
reuse leftovers, the literature on consumer behaviour, in general, leads 
us to anticipate that intentions to avoid food waste will motivate in-
dividuals to follow a defined leftover reuse routine because consumers 
who intend to avoid household food waste are more likely to attempt to 
reduce waste. Furthermore, past studies have identified the reuse of 
leftovers as a significant strategy by which households can fulfil these 
attempts (e.g. Stancu et al., 2016). Hence, we hypothesise as follows: 

H5a. Intentions to avoid food waste are positively associated with 
leftover reuse routines. 

Scholars have observed that household food consumption involves 
multiple activities, such as planning, storing, cooking and shopping, 
which give rise to food waste (Waitt and Phillips, 2016). Of these ac-
tivities, frequent shopping for food items is a significant variable that 
can affect the amount of food wasted because more often than not, 
households purchase more in each shopping visit than they can consume 
(Stancu et al., 2016). The present study proposes over-purchasing of 
food items as a behavioural response, which we anticipate will be 
associated with intentions. As mentioned above, consumer behaviour 
studies, in general, as well as the food waste literature, have documented 
the association between intentions and behaviour, although this asso-
ciation is less researched in the food waste context. For instance, S. 
Talwar, Kaur et al. (2021)e reveal a positive relationship between con-
sumers’ leftover takeaway intentions and over-ordering while eating 
out. In a more general context, Ajzen et al. (2004) argue that intentions 
for action are associated with individuals’ efforts towards actual action. 
Although, to our knowledge, past studies have not specifically examined 
the association between intentions to avoid wasting food and 
over-purchasing, scholars have confirmed that over-purchasing of food 
leads to waste (Stancu et al., 2016; Stefan et al., 2013). This provides us 
with a sufficient basis to posit that household members’ intentions to 
avoid wasting food are associated with over-purchasing of food. 
Furthermore, we anticipate this association to be negative because in-
dividuals’ intentions to avoid wasting food should demand actions to 
reduce such waste (e.g. avoiding excessive food purchases). In other 
words, recognising that food will spoil if stored for too long, household 
members with intentions to avoid wasting food are likely to purchase 
food only in adequate quantities. This suggests that as individuals’ in-
tentions to avoid food waste increase, the chances that they will 
over-purchase household food items decrease. Hence, we hypothesise as 
follows: 

H5b. Intentions to avoid wasting food are negatively associated with 
over-purchasing of food. 

In addition to the direct effects of stimuli and organismic state on the 
two response variables, we anticipate that intentions to avoid wasting 
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food will mediate the association of moral norms and anticipated pride 
in food waste reduction, on one hand, and leftover reuse routines and 
over-purchasing of food, on the other. In proposing intentions as the 
intervening mechanism for transmitting the indirect effect of the two 
variables representing stimuli on the two variables representing 
response, we are primarily guided by our acknowledgement that con-
sumers’ food waste/prevention behaviours entail multiple layers and 
dimensions. In short, such behaviours are quite complex, with un-
dercurrents that make it essential to consider myriad potential paths for 
transmitting the effects. Furthermore, recent studies that have employed 
SOR to examine the mediating effects of variables representing organ-
isms on the association between stimuli and response motivate us to 
contemplate the same. For example, examining the mediational role of 
trust and attitude (representing organism) on the association of green 
factors (representing stimuli) with purchase intentions towards pre-
mium organic beauty products (representing response), Lavuri et al. 
(2022) confirm the role of attitude. Similarly, S. Kumar, Jain and Hsieh 
(2021)b confirm the mediating effect of pleasure and arousal (repre-
senting organism) on the association of aesthetic appeal and formality 
(representing stimuli) with word of mouth and revisit intentions (rep-
resenting response) in the context of online food delivery (OFD) apps. 
Our anticipation of the organism’s mediating role is further strength-
ened by evidence from other recent studies that likewise employ the SOR 
paradigm (e.g. Bigne et al., 2020; S. Kumar and Shah, 2021; S. Kumar, 
Murphy et al., 2021c). Hence, we posit the following: 

H6. Intentions to avoid wasting food mediate the association of moral 
norms with (a) leftover reuse routines and (b) over-purchasing of food. 

H7. Intentions to avoid wasting food mediate the association of 
anticipated pride in food waste reduction with (a) leftover reuse routines 
and (b) over-purchasing of food. 

3.3. Moderation effect of household size and household income 

Moderating variables reveal the effect of individual differences on 
the strength of underlying associations. Depending on their nature, some 
moderating variables strengthen the associations they affect, while 
others weaken such associations. The role of moderating variables is 
well-acknowledged in the consumer behaviour literature, including in 
studies exploring the behaviour of individuals related to food waste in 
various settings. For example, Dhir et al. (2021)a,b and S. Kumar and 
Yadav (2021) confirm the moderating effect of demographic variables in 
the context of green apparel, and Tran et al. (2019) uncover the 
moderating effect of ratings on the association between e-satisfaction 
and continuance intentions of online customers. In the specific context 
of food waste, Luu et al. (2021) examined the moderating role of leftover 
reuse while S. Talwar, Kaur et al. (2021)d confirm the moderating role of 
a planning routine on the relationship between inhibitors of leftover 
takeaway decisions and intentions to take away leftovers after eating 
out. These findings motivate us to consider potential moderating vari-
ables in the present context. Furthermore, we anticipate demographic 
characteristics to play a potential moderating role in the association of 
stimuli variables with organism and response variables. 

Although the food waste literature offers no a priori evidence, we 
identify household size and income as our moderating variables based 
on studies that confirm their role in consumer behaviour. For instance, S. 
Kumar Dhir et al. (2021)a report the moderating influence of household 
size on the association of environmental concern with usage barriers and 
regional products, and the association of natural content and brand love 
for natural products. Similarly, Annunziata et al. (2019) confirm the 
moderating effect of household size on the purchase of local products. 

With regard to household income, Qi and Roe (2016) demonstrate 
that higher-income households tend to waste more food, and they note 
that discarding unconsumed food offers perceived private benefits. 
Other studies have also examined the impact of household income on 
food waste. However, the findings are far from unanimous. While some 

studies have revealed that higher income leads to more food waste 
generation (e.g. Stancu et al., 2016; Qi and Roe, 2016), others have 
found no such association (e.g. Visschers et al., 2016). With past evi-
dence supporting the role of household size and income in consumer 
decisions, including those related to food waste, we consider it useful to 
examine the impact of household size and income as intervening vari-
ables between moral norms and anticipated pride in food waste reduc-
tion, on the one hand, and intentions to avoid wasting food, leftover 
reuse routines and over-purchasing of food, on the other. Because the 
current study represents the first effort to examine these moderating 
influences on the proposed association, we refrain from positing any 
direction, i.e. any positive or negative moderating effect, and simply 
propose the following: 

H8. Household size moderates the association of moral norms with (a) 
intentions to avoid wasting food, (b) leftover reuse routines and (c) over- 
purchasing of food. 

H9. Household size moderates the association of anticipated pride in 
food waste reduction with (a) intentions to avoid wasting food, (b) 
leftover reuse routines and (c) over-purchasing of food. 

H10. Household income moderates the association of moral norms 
with (a) intentions to avoid food, (b) leftover reuse routines and (c) over- 
purchasing of food. 

H11. Household income moderates the association of anticipated 
pride in food waste reduction with (a) intentions against food waste, (b) 
leftover reuse routines and (c) over-purchasing of food. 

3.4. Control variables 

The literature on food waste acknowledges the influence of factors 
such as age, gender and educational background on food waste behav-
iour in household settings. However, the existing scholarship does not 
offer a consensus regarding the effect of age on food waste. Some 
scholars contend that younger people tend towards greater waste (e.g. 
Stancu et al., 2016; Visschers et al., 2016), while others suggest a pos-
itive association between food waste and age (e.g. Cecere et al., 2014). 
Similarly, past studies offer mixed findings regarding the effect of 
gender. While some indicate that females play a greater role in waste 
reduction (e.g. Cecere et al., 2014), others find no role for gender in food 
waste reduction (e.g. Principato et al., 2015), and still others suggest 
that females generate more waste (e.g. Visschers et al., 2016). Regarding 
educational background, the literature is quite limited and includes 
conflicting findings. For example, Cecere et al. (2014) reports weak 
correlation between food waste and education. Based on our compre-
hensive review of the literature, we expect that three demographic 
variables—age, gender and educational background—may potentially 
confound the outcome variables. Thus, to explore the profound effect of 
these variables on food waste-related behaviours, we propose to control 
for their effects on leftovers reuse routines and over-purchasing of food. 

4. Research methodology 

4.1. Questionnaire design and data collection 

The current study employed a survey-based structured questionnaire 
approach to collect data from the respondents through Prolific Academic. 
We developed the questionnaire by adapting items from pre-validated 
scales to the present context. Accordingly, we derived the items for 
the two antecedents representing the stimuli from the following sources: 
moral norms from Olsen et al. (2010), S. Talwar, Kaur et al. (2021)e and 
Wan et al. (2017) and anticipated pride in food waste reduction from 
Onwezen et al. (2013) and Tracy and Robins (2007). Next, we derived 
the variable representing the organism/internal state from the following 
sources: intentions against food waste from S. Talwar, Kaur et al. (2021) 
d and S. Talwar, Kaur et al. (2021)e. Finally, we derived the variables 
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representing response from the following sources: over-purchasing of 
foods from Stefan et al. (2013), S. Talwar, Kaur et al. (2021)c and S. 
Talwar, Kaur et al. (2021)d and leftover reuse routines from Stancu et al. 
(2016) and S. Talwar, Kaur et al. (2021)e. Responses were collected on a 
five-point Likert scale where 1 represented ‘Strongly disagree’ and 5 
represented ‘Strongly agree’. We also collected socio-demographic de-
tails, as presented in Table 2. 

Before administering the survey, we sought the expert opinions of 
two professors from the area of sustainability and modified the instru-
ment based on their feedback. The modified instrument was pilot tested 
with 15 representatives of the target group to determine whether its 
items were clear and simple to understand and answer. Consistent with 
the suggestions of recent studies (e.g. Jabeen et al., 2022; S. Talwar, 
Kaur Kumar et al., 2021b), these two steps helped to ensure the in-
strument’s face and content validity. 

4.2. Data analysis 

As suggested by many recent studies (M. Talwar et al., 2021a; Dhir 
et al., 2021b), we first subjected the data to various multivariate tests to 
ascertain their suitability for covariance-based structural equation 
modelling. Thereafter, we performed confirmatory factor analysis (CFA) 
to assess the measurement model, followed by structural path analysis to 
test the proposed hypotheses using SPSS AMOS Version 27. Finally, we 
tested the proposed mediation and moderation hypotheses using PRO-
CESS macro. 

5. Results 

5.1. Preliminary analysis 

The preliminary analysis sought to examine the normality of the 
data. The skewness and kurtosis values were well within the acceptable 
range recommended by prior studies (e.g. George and Mallery, 2019), 
confirming that the data were normally distributed, as required. We also 
examined the collected data for the issue of multicollinearity, which was 
not present because for all constructs, the VIF values were below five, 
and tolerance values exceeded 0.1. These are the recommended values 
according to recent studies (e.g. S. Kumar, Talwar et al., 2021d; M. 
Talwar et al., 2021a). 

Because we had collected the data via a single instrument, we next 

examined the data for common method bias. Consistent with recent 
studies (e.g. Sreen et al., 2021), we utilised Harman’s single-factor test 
for this purpose. The results revealed that a single factor accounted for 
less than 50% of the variance, indicating that the data were free from 
common method bias. 

5.2. Measurement model 

The measurement model returned a good fit (χ2/df = 2.02, 
CFI = 0.96, TLI = 0.95, RMSEA = 0.05) based on recommendations from 
the literature (Hair et al., 2016; Hu and Bentler, 1999). We next assessed 
various validity and reliability measures, which also conformed to the 
prescribed thresholds. First, convergent validity was confirmed through 
factor loading scores that exceeded the threshold value of 0.4 (Hair 
et al., 2016), as presented in Table 3. We also assessed convergent val-
idity using construct reliability (CR) and the average variance extracted 
(AVE). Table 4 indicates that the CR values of all the constructs exceeded 
the threshold value of 0.7 (Fornell and Larcker, 1981), and the AVE 
values of all the constructs exceeded the cut-off value of 0.5 (Fornell and 
Larcker, 1981). In addition, we assessed discriminant validity using the 
following criteria: (a) the inter-construct correlation values were smaller 
than the square root of the AVE values (Table 4), indicating discriminant 
validity as suggested by Fornell and Larcker (1981) and (b) 

Table 2 
Socio-demographic details of respondents.  

Variable Scale Frequency Percentage 

Age 25–34 years 309 69.75% 
35–44 years 87 19.64% 
45–54 years 33 7.45% 
55–63 years 14 3.16% 

Gender Male 147 33.18% 
Female 296 66.82% 

Educational 
qualification 

High school 93 20.99% 
Professional/vocational 
degree 

20 4.51% 

Bachelor’s 198 44.70% 
Master’s 100 22.57% 
Doctorate 32 7.22% 

Household size Living alone 121 27.31% 
2 members 140 31.60% 
3 members 74 16.70% 
4 members 72 16.25% 
5 members 17 3.84% 
>5 members 19 4.29% 

Income Less than USD 2000 112 25.28% 
USD 2000–3999 154 34.76% 
USD 4000–5999 76 17.16% 
USD 6000–7999 34 7.67% 
USD 8000–9999 22 4.97% 
USD 10000 or more 45 10.16%  

Table 3 
Factor loading scores.  

Constructs Measurement items MM SM 

Moral norms Wasting food makes me feel guilty about 
the wastage of resources. 

0.77 0.77 

Wasting food gives me a bad conscience. 0.78 0.78 
Wasting food is against my morals. 0.69 0.69 
Wasting food makes me feel bad. 0.75 0.75 
Wasting food gives me a feeling of regret. 0.71 0.70 
I feel ashamed if I waste food even if 
nobody is aware of my action. 

0.78 0.78 

Anticipated pride in 
food waste reduction 

I will be very proud of reducing food 
waste at home. 

0.79 0.79 

I will feel very accomplished by reducing 
food waste at home. 

0.82 0.82 

I will feel confident that I am reducing 
food waste at home. 

0.81 0.81 

I will feel it worthwhile that I am 
reducing food waste at home. 

0.75 0.75 

I will feel satisfied that I am reducing 
food waste at home. 

0.82 0.82 

Intentions against food 
waste 

I intend not to throw food away. 0.78 0.78 
My goal is not to throw food away. 0.76 0.76 
I will try not to throw food away. 0.74 0.74 

Leftover reuse routine Leftovers from previous meals are eaten 
as such or just heated when used again. 

0.56 0.56 

Leftovers from previous meals are 
definitely eaten. 

0.80 0.78 

Leftovers from previous meals are 
utilised as much as possible. 

0.86 0.87 

Over-purchasing of 
food 

I often buy food I didn’t intend to buy 
when shopping. 

0.70 0.70 

I often buy too much food when 
shopping. 

0.90 0.90 

I often buy more food than required when 
shopping. 

0.88 0.88 

I often buy more food than needed for 
daily meals. 

0.79 0.79 

I often buy food that is too much for my 
family’s appetite. 

0.84 0.84 

I often buy more food than planned 
without thinking when shopping. 

0.80 0.80 

I usually buy more food than required 
when the store offers a good value for the 
money. 

0.69 0.69  

I often buy more food because of the 
variety on display. 

0.71 0.71 

Note: MM = Measurement model, SM = Structural model. 
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heterotrait-monotrait (HTMT) analysis indicated that the correlations 
among constructs were less than 0.90 (Henseler et al., 2015) (see 
Table 5). 

5.3. Control variables 

The study also examined the effect of three control variables: age, 
gender and educational background. However, none of the controls had 
any confounding effect on the two outcome variables: leftover reuse 
routines and over-purchasing of food. The specific coefficients for left-
over reuse routines were as follows: age (β = − 0.01, p > 0.05), gender 
(β = − 0.01, p > 0.05) and educational background (β = − 0.08, 
p > 0.05), and the specific coefficients for over-purchasing of food were 
as follows: age (β = − 0.05, p > 0.05), gender (β = 0.07, p > 0.05) and 
educational background (β = − 0.01, p > 0.05). 

5.4. Structural model 

Our analysis of the structural model indicated a good model fit, 
which was well within the threshold limit (χ2/df = 2.07, CFI = 0.95, 
TLI = 0.94, RMSEA = 0.05; Hair et al., 2016). Fig. 2 presents the results 
of the path analysis. Moral norms were positively associated with in-
tentions against food waste (H1: β = 0.53, p < 0.001) but did not exhibit 
any statistically significant association with leftover reuse routines 
(H3a: β = 0.15, p > 0.05) or over-purchasing of food (H3b: β = − 0.06, 
p > 0.05). Similarly, anticipated pride was positively associated with 
intentions to avoid wasting food (H2: β = 0.26, p < 0.001) but did not 
exhibit any statistically significant association with leftover reuse rou-
tines (H4a: β = 0.08, p > 0.05) or over-purchasing of food (H4b: 
β = 0.09, p > 0.05). Intentions against food waste were significantly and 

positively associated with leftover reuse routines (H5a: β = 0.29, 
p < 0.01) and significantly and negatively associated with 
over-purchasing of food (H5b: β = − 0.25, p < 0.05), as hypothesised. 
The percentages of variance explained by the model are as follows: 
51.2% for intentions to avoid wasting food, 21.9.3% for leftover reuse 
routines and 6.8% for over-purchasing of food (Fig. 2). 

5.5. Mediation analysis 

We conducted the mediation analysis using PROCESS macro in SPSS. 
Here, Model 4 was used to examine the mediating role of intentions to 
avoid wasting food on the association between moral norms and antic-
ipated pride in food waste reduction, on the one hand, and leftover reuse 
routines and over-purchasing of food, on the other. As presented in 
Tables 6 and 7, intentions partially mediated the association of moral 
norms and anticipated pride with leftover reuse routines while fully 
mediating the association of over-purchasing with moral norms and 
anticipated pride, thereby supporting H6a–b and H7a–b. 

5.6. Moderation analysis 

We examined the moderation effect of household size and income on 
the association of moral norms and anticipated pride with intentions to 
avoid wasting food, leftover reuse and over-purchasing using Model 1 in 
PROCESS macro. According to the results, presented in Table 8 and 
Figs. 3–5, household size had no moderating effect on the investigated 
associations; thus, H8a–c and H9a–c were not supported. In contrast, 
income positively moderated the association of intentions with moral 
norms (H10a) and anticipated pride (H11a). In addition, income nega-
tively moderated the association of anticipated pride and over- 

Table 4 
Validity and reliability results.   

CR AVE MSV ASV OPF MN AP INT LRR 

OPF 0.93 0.63 0.11 0.05 0.79     
MN 0.88 0.56 0.47 0.26 − 0.17 0.75    
AP 0.90 0.64 0.37 0.21 − 0.09 0.61 0.80   
INT 0.80 0.58 0.47 0.26 − 0.23 0.69 0.58 0.76  
LRR 0.79 0.56 0.19 0.14 − 0.33 0.39 0.34 0.43 0.75 

Note: Composite reliability = CR, Average variance extracted = AVE, Maximum shared variance = MSV, Average shared variance = ASV, Moral norms = MN, 
Anticipated pride in food waste reduction = AP, Intentions against food waste = INT, Leftover reuse routine = LRR, Over-purchasing of food = OPF. 

Table 5 
HTMT analysis. 
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purchasing of food (H11c). However, income did not moderate the as-
sociation of moral norms with leftover reuse or over-purchasing of food, 
thereby offering no support for H10b–c. Additionally, income did not 
moderate the association of anticipated pride with leftover reuse. Hence, 
H11b was also rejected. 

Fig. 2. Results of path analysis.  

Table 6 
Results of mediation analysis.  

MN → INT → LRR  

β se t p LLCI ULCI 

MN → INT .48 .03 15.06 .00 .4149 .5395 
MN → LRR .16 .05 3.09 .00 .0598 .2693 
INT → LRR .30 .07 4.56 .000 .1687 .4245 
Total effect of MN → LRR .31 .04 6.91 .00 .2191 .3931 
MN → INT → OPF  

β se t p LLCI ULCI 
MN →INT .48 .03 15.06 .00 .4149 .5395 
MN → OPF -.06 .08 -.77 .44 -.2209 .0963 
INT → OPF -.26 .10 − 2.63 .01 -.4531 -.0658 
Total effect of MN → OPF -.19 .07 − 2.82 .01 -.3158 -.0563 
AP → INT → LRR  

β se t p LLCI ULCI 
AP → INT .41 .03 11.99 .00 .3454 .4807 
AP → LRR .16 .06 3.22 .00 .0638 .2630 
INT → LRR .32 .06 5.20 .00 .1968 .4359 
Total effect of AP → LRR .29 .05 6.49 .00 .2051 .3831 
AP → INT → OPF  

β se t p LLCI ULCI 
AP → INT .41 .03 11.99 .00 .3454 .4807 
AP → OPF .02 .08 .25 .80 -.1320 .1701 
INT → OPF -.32 .09 − 3.41 .00 -.4964 -.1337 
Total effect of AP → OPF -.11 .07 − 1.64 .10 -.2438 .0216 

Note: Moral norms = MN, Anticipated pride in food waste reduction = AP, In-
tentions against food waste = INT, Leftover reuse routine = LRR, Over- 
purchasing of food = OPF. 

Table 7 
Indirect effects between dependent and independent variables.   

Effect se LLCI ULCI 

MN → INT → LRR .14 .03 .0761 .2103 
MN → INT → OPF -.12 .04 -.2107 -.0347 
AP → INT → LRR .13 .03 .0810 .1845 
AP → INT → OPF -.13 .04 -.2078 -.0564 

Note: Note: Moral norms = MN, Anticipated pride in food waste reduction = AP, 
Intentions against food waste = INT, Leftover reuse routine = LRR, Over- 
purchasing of food = OPF. 

Table 8 
Results of moderation analysis.  

Household size  

β t p LLCI ULCI Moderation? 

MN→ INT .03 1.26 .21 -.0168 .0764 No 
MN → LRR .03 .99 .32 -.0323 .0980 No 
MN → OPF .05 .98 .33 -.0484 .1454 No 
AP→ INT .003 .16 .88 -.0422 .0496 No 
AP → LRR .02 .50 .62 -.0450 .0757 No 
AP → OPF -.01 -.23 .82 -.1005 .0792 No 

Household income  

β t p LLCI ULCI Moderation? 
MN→ INT .03 1.76 .08 -.0041 .0732 Yes 
MN → LRR -.02 -.62 .53 -.0713 .0369 No 
MN → OPF .02 .47 .64 -.0617 .1002 No 
AP→ INT .08 3.57 .00 .0338 .1164 Yes 
AP → LRR .04 1.59 .11 -.0106 .0994 No 
AP → OPF -.09 − 2.06 .04 -.1682 -.0039 Yes 

Note: Note: Moral norms = MN, Anticipated pride in food waste reduction = AP, 
Intentions against food waste = INT, Leftover reuse routine = LRR, Over- 
purchasing of food = OPF. 
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6. Discussion 

This study investigated food waste reduction strategies by utilising 
the SOR theory. The previous section presented the analysis of data 
collected through a questionnaire survey method while this section 
discusses the study’s findings. 

First, H1 and H2, which proposed a positive association between 
moral norms and anticipated pride receive statistical support, as we 
anticipated based on the reviewed literature (e.g. Graham-Rowe et al., 
2015; Onwezen et al., 2014; M. J. Kim and Hall, 2019). We note, in 
particular, that our finding of a statistically significant association be-
tween moral norms and intentions is inconsistent with some existing 
studies (e.g. Stefan et al., 2013; Visschers et al., 2016) and consistent 
with others (e.g. Graham-Rowe et al., 2015). This result indicates that 
the sense of guilt and regret that individuals experience upon wasting 
food increases their intentions to avoid wasting it. Along with morals, 
the pangs of conscience and shame that individuals experience upon 
wasting food—even if no one else is aware of their actions—enhance 
their intentions to avoid wasting food. Similarly, the feelings of pride, 
accomplishment, confidence, worthiness and satisfaction individuals 

experience when reducing food waste at home cause such individuals to 
exhibit stronger intentions to avoid throwing household food away. In 
contrast to the positive, direct association of moral norms and antici-
pated pride with intentions, the results reveal the absence of any sta-
tistically significant association of these variables with leftover reuse 
routines (H3a and H4a) and over-purchasing of food (H3b and H4b). 
These results run counter to our anticipation of a direct association 
between stimuli and response, which we proposed on the basis of the 
existing food waste literature (e.g. Stancu et al., 2016; Asche-
mann-Witzel et al., 2020). Possibly explaining this surprising result 
could be consumers’ thought processes, which may not enable them to 
connect leftover reuse routines and over-purchasing of food directly 
with norms and anticipated pride; rather, their internal processing ap-
pears to follow a sequential mechanism, wherein stimuli variables 
impinge on response variables via an organismic variable. However, the 
research surrounding consumer/individual food waste behaviour con-
tinues to evolve, and such behaviour therefore, remains less understood. 
We thus advocate strongly for more extensive research that draws its 
sample from diverse groups and geographies to better understand the 
interplay of moral norms and anticipated pride with leftover reuse and 

Fig. 3. Results of moderation analysis.  

Fig. 4. Results of moderation analysis.  
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over-purchasing. 
Consistent with the extant findings (e.g. van Herpen and van der 

Lans, 2019; Ajzen et al., 2004; S. Talwar, Kaur et al., 2021d) and H5a–b, 
the results confirm the positive association between intentions to avoid 
wasting food and leftover reuse routines as well as the negative associ-
ation between such intentions and over-purchasing of food (H5b: 
β = − 0.25, p <0.05). This implies that the intent and goal of not dis-
carding food causes individuals to adopt routines that utilise leftovers 
from previous meals as much as possible. The intent and goal of not 
discarding food also cause individuals to avoid purchasing food they did 
not intend to purchase and that is more than actually required to satisfy 
their family’s appetite at daily meals, while others without such in-
tentions are more likely to make such purchases, especially if a store 
offers good value for the money or displays a variety of products. 

In addition to the direct associations discussed above, we examined 
mediation and moderation effects to better elucidate the intervening 
mechanism through which the underlying associations flow. Extrapo-
lating the findings of the extensive literature on consumer behaviour and 
SOR (e.g. Lavuri et al., 2022; S. Kumar, Jain & Hsieh, 2021b; S. Kumar, 
Murphy et al., 2021d; Zhai et al., 2020), we confirm the mediating role 
of intentions to avoid wasting food on the association of moral norms 
and anticipated pride with leftover reuse and over-purchasing as a 
response. The results supporting H6a suggest that the guilt, regret and 
pangs of conscience associated with wasting resources (in this case, 
food) drive individuals’ adoption of routines to reuse leftovers through 
the intervening variable of intention, which is captured as the goal of not 
discarding leftovers. Similarly, support for H6b indicates that moral 
norms, expressed as guilt, regret and pangs of conscience associated 
with wasting food, drive individuals’ decisions to avoid shopping for 
more food than is necessary via a stronger intention to avoid wasting 
food. This is especially true if stores offer discounts or a variety of 
products. Overall, this result confirms our expectation that food waste 
prevention/reduction behaviour is complex and multi-layered. The re-
sults also support H7a–b and thus confirm that the sense of pride, 
satisfaction, worthiness and confidence individuals derive from 
reducing household food waste motivate them to adopt a well-defined 
routine of reusing leftovers by strengthening their intention to avoid 
discarding food. Pride associated with reducing household food waste 
also reduce the tendency to purchase more food than required by 
strengthening the individual’s intention to avoid wasting food. 

Finally, drawing upon the prior literature (e.g. Dhir et al., 2021; S. 
Kumar, Dhir et al., 2021a; S. Talwar, Kaur et al., 2021d), we examined 
the moderating effects of household size and household income on the 

association of moral norms and anticipated pride with intentions to 
avoid wasting food, leftover reuse and over-purchasing. The results 
indicate that household size does not moderate the associations of moral 
norms and anticipated pride with intentions to avoid wasting food, 
leftover reuse routines and over-purchasing of food. Thus, we find no 
statistical support for H8a–c and H9a–c. The insignificant moderation 
effect of household size is particularly crucial to note because it may be 
rooted in the individualistic culture of the US (Rothwell, 2010), which 
priorities individuals over groups (Hofstede, 2001; S. Kumar and Dhir, 
2020). 

In contrast, the results support H10a, with income positively 
moderating the association between moral norms and intentions. As 
Fig. 3 indicates, individuals with stronger moral norms tend to have 
stronger intentions to avoid wasting food, but this effect varies based on 
income level. In general, individuals in the lower-income group tend to 
have strong intentions to avoid wasting food compared to those who fall 
into the medium- and high-income groups. However, income does not 
moderate the association of moral norms with leftover reuse and over- 
purchasing; thus, H10b–c are not supported. 

On the other hand, the results support H11a and H11c but not H11b. 
This means that income positively moderates the association of antici-
pated pride with intentions to avoid wasting food and over-purchasing 
but does not moderate the association of anticipated pride with left-
over reuse. The support for the positive moderating effect of income on 
the association between anticipated pride and intentions implies that 
individuals with lower anticipated pride and low-to medium-income 
levels have stronger intentions to avoid wasting food than do individuals 
with lower anticipated pride and higher-income levels, as presented in 
Fig. 4. In contrast, individuals with greater anticipated pride and higher- 
income levels have stronger intentions to avoid wasting food than do 
individuals with greater anticipated pride and lower-income levels. 
Further, individuals with low anticipated pride but high-income levels 
exhibit a stronger tendency to over-purchase food than do those with 
low anticipated pride and low-income levels, as presented in Fig. 5. 
Among individuals with high anticipated pride, however, the opposite 
trend appears. 

7. Implications 

7.1. Theoretical implications 

This study offers three key theoretical implications. First, it spot-
lights a growing global phenomenon and enriches the existing literature 

Fig. 5. Results of moderation analysis.  
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on food waste (e.g. Filimonau et al., 2020a; Stancu et al., 2016; Stefan 
et al., 2013; Williams et al., 2020). Specifically, the study explores food 
waste in a household context and empirically investigates behaviours 
that may increase or decrease the food waste generated in this context. 
Because, as various reports and scholars have noted (e.g. United Nations 
Environment Programme, 2021; Hebrok and Heidenstrøm, 2019), 
household food waste is responsible for a significant proportion of global 
food waste, household food waste requires more intense investigation 
than the extant literature offers. As recent studies have noted (Attiq 
et al., 20201), research into food waste reduction strategies are partic-
ularly imperative. By discussing various aspects of food waste genera-
tion and reduction, our study thus answers calls for additional research 
to enrich the available insights and promote future research on house-
hold food waste. 

Second, by examining consumer behaviour related to household food 
waste, the present study addresses the deficiencies in empirical research 
on consumers’ intentions to reduce food waste in household or at-home 
settings, as noted by past studies (Filimonau et al., 2020a; Filimonau 
et al., 2020b; Attiq et al., 2021). Insights related to non-cognitive fac-
tors, such as emotions, are particularly limited, despite calls in existing 
scholarship for recognising the importance of consumers’/household 
members’ involvement in reducing food waste (e.g. J. Kim et al., 2019). 
Our study addresses these gaps in the literature by examining two 
non-cognitive aspects—moral norms and anticipated pride—as factors 
that stimulate consumers’ intentions to avoid wasting food. By exam-
ining moral norms in this regard, we attempt to clarify the confusion in 
the literature regarding their influential role in reducing household food 
waste. Moreover, by conceptualising anticipated pride as an antecedent 
of intentions, we extend the literature by examining pride for the first 
time in the household context. While scholars have explored anticipated 
guilt in this context (e.g. Attiq et al., 2021), to our knowledge, they have 
not examined anticipated pride as a stimulus in the same context. Our 
study also examined two food waste reduction strategies—leftover reuse 
routines and (avoiding) over-purchasing of food—as behavioural re-
sponses. Both of these variables are known to be crucial for food waste 
reduction and generation, but they have not received much attention in 
this context. 

Third, our study offers sound theoretical and conceptual un-
derpinnings that acknowledge the complex nature of human behaviour, 
which is difficult to predict in any setting (Khan et al., 2019). This is 
particularly true for behaviours related to food waste, which are driven 
by various social, emotional and other factors (Dhir et al., 2020). From a 
theoretical standpoint, we employed the SOR framework, which has 
previously proven useful in a pro-environmental context (e.g. S. Kumar, 
Dhir et al., 2021a; S. Kumar, Murphy et al., 2021c; Tandon et al., 2021), 
to ground the proposed associations. From a conceptual perspective, our 
study not only examined the sequential, direct associations between the 
independent and outcome variables but also uncovered more complex, 
intervening mechanisms in the form of mediating and moderating var-
iables. Thus, we offer a more nuanced understanding of the de-
terminants and inconsistencies of human behaviour in the context of 
household food waste generation/reduction. 

7.2. Practical implications 

Our findings offer three main practical implications that may be 
useful to multiple stakeholders in the sustainability ecosystem, 
including organisations, policymakers and household members. First, by 
revealing the positive association of moral norms and anticipated pride 
with intentions to avoid wasting food, we provide clear input for the 
design of social marketing campaigns that aim to reduce food waste. 
Policymakers are primarily concerned about the social, environmental 
and sustainability consequences of food waste and have a significant 
interest in reducing food waste. To encourage behaviour that reduces 
such waste at the individual level, policymakers must engage consumers 
via social marketing campaigns, such as ‘Save the Food’ or the ‘Food 

Recovery Challenge’ (NYC Foodpolicy, 2016). By revealing that the 
guilt, regret and pangs of conscience consumers experience upon 
wasting food as well as the confidence, pride and satisfaction they derive 
from reducing household food waste are key non-cognitive factors that 
increase intentions to avoid wasting food, we identify potential key-
words campaigns and other communications can use to engage con-
sumers and reduce food waste. This is a particularly important 
contribution because the formulation of the UN’s 17 Sustainable 
Development Goals (SDGs), which include food waste reduction in SDG 
12, has placed the issue of food waste prominently on the international 
agenda. 

Second, by uncovering the extent to which quantity discounts and 
product variety contribute to consumers’ over-purchasing behaviour, 
which, in turn, contributes to food waste, we offer food for thought both 
for policymakers and for firms that produce and sell food items. For 
example, policymakers might, in the interest of sustainability and the 
greater good, introduce regulations to limit package sizes and discounts 
related to essential food items. Firms, meanwhile, might consciously 
refrain from offering discounts beyond a certain quantity. Instead, they 
might introduce more innovative offers, such as frequent shoppers’ in-
centives, which could motivate consumers to purchase smaller quanti-
ties at each visit while shopping more frequently. Such a shift has the 
potential to reduce food waste that results from bulk purchases without 
affecting the profits of firms producing/selling food items. 

Finally, by examining and confirming leftover reuse routines as an 
important food waste reduction strategy at the household level, we offer 
the idea to food show hosts, cook-book writers and others involved in 
related activities to focus on recipes that incorporate leftovers. By 
adopting this suggestion, they might attract not only more people to 
their shows but also more sponsors and advertisements from firms that 
wish to be seen as socially responsible. 

8. Conclusion 

Food waste has become a global concern that impacts both devel-
oped and developing countries. Our study investigated the antecedents 
of behaviours with the potential to increase or decrease food waste. To 
achieve the study’s objectives, we proposed four research questions 
(RQs) and grounded the hypothesised associations in the SOR frame-
work. We then answered the research questions by analysing data from 
443 individuals residing in the US. 

In response to RQ1, which investigated the potential association of 
norms and emotions with intentions to avoid wasting food at the 
household level, we tested and found statistical support for two hy-
potheses proposing a positive association between the two antecedents 
(i.e. norms and emotions conceptualised as stimuli in the SOR frame-
work) and intentions. To address RQ2, which addressed the potential 
association of norms and emotions with leftover reuse routines and over- 
purchasing of food at the household level, we tested four hypotheses, 
two investigating the positive association of moral norms and antici-
pated pride with leftover reuse routines (representing a response vari-
able in the SOR framework), and two investigating the negative 
association of moral norms and anticipated pride with over-purchasing 
of food (representing another response variable in the SOR framework). 
However, none of the hypotheses received supported. Next, to respond 
to RQ3, which pertained to the direction as well as the potentially in-
direct effects of intentions on the two response variables, we first tested 
and confirmed the positive association of intentions to avoid wasting 
food with leftover reuse routines and the negative association of such 
intentions with over-purchasing. In addition, we tested the mediating 
role of intentions on the associations between the two stimuli and the 
two response variables. Here, we confirmed all mediation-related hy-
potheses except the one proposing the mediating effect of intentions on 
the association between anticipated pride and over-purchasing. Finally, 
we sought to answer RQ4, which was related to the potential modera-
tion effect of household size and income on the associations of the two 
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stimuli variables with intentions, leftover reuse routines and over- 
purchasing. According to the results, household size did not moderate 
any of the associations of interest. However, household income posi-
tively moderated the association of norms and pride with intentions and 
negatively moderated the association of anticipated pride with over- 
purchasing of food. The findings of our study thus contribute to an 
increased understanding of food waste behaviour at the household level 
and strengthen the findings available for the reference of researchers 
and managers. 

8.1. Limitation and future research direction 

The present study contributes interesting insights to the existing 
literature but entails certain limitations related to method and scope. 
First, the data were collected in a single wave via a self-report survey, 
which raises the possibility of the social desirability bias affecting the 
participants’ responses. Because we followed all procedural recom-
mendations, such as assuring participants of their anonymity and 
thereby removing a potential motivation for biased responses, though, 
we consider it unlikely that this issue affected our results. In addition, 
however, we were unable to capture changes in behaviour over time 
because we collected the data in single waves. As this research area 
continues to evolve, cross-sectional data thus provide a good starting 
point for exploring and identifying variables of interest, and future ef-
forts can build upon our work by conducting longitudinal and 
experiment-based studies. 

Second, our study collected data from individuals residing in the US. 
Therefore, its results are not generalisable to other countries because 
each country exhibits a different culture, which may impact food waste 
behaviour. Furthermore, such behaviour can differ depending on the 
stage of a country’s development, its climate, its rate of inflation and 
other factors. Nevertheless, our conceptual model includes variables 
that are relevant globally. Scholars would, therefore, find it easy to base 
their studies on our model and test it in other geographies. 

Finally, although we proposed and tested a comprehensive model, 
we considered only a limited number of variables to keep the scope of 
the study manageable. Future scholars can thus explore other variables, 
such as anticipated guilt (e.g. Attiq et al., 2021), values, such as uni-
versalism (Schwartz, 1992), and personal and social norms (S. Talwar, 
Kaur et al., 2021d). Similarly, we examined only two moder-
ators—household size and income, yet various other moderators, such as 
planning routine (S. Talwar, Kaur et al., 2021c) and hygiene con-
sciousness (Sharma et al., 2021), could exert an influence on the pro-
posed associations. These limitations notwithstanding, our study 
contributes useful theoretical and practical inferences that align with the 
SDGs. 
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