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Abstract: This study sought to investigate the role of consumers’ emotional, cognitive, and finan-
cial concerns in the development of food waste reduction, reuse, and recycling behavior among
restaurant patrons. Food waste in restaurants is a major problem for the food service industry, and
it is a growing source of concern in developing countries, where eating out is becoming increas-
ingly popular. A large portion of restaurant food waste in these markets originates from the plates
of customers, highlighting the importance of consumer behavior changes in reducing waste. The
current study has used a quantitative approach to analyze the impact of anticipated negative emo-
tion of guilt, awareness of consequences, habit, and financial concern on food waste reduction
behaviors, i.e., reduce, reuse, and recycle. The study collected 492 responses and data is analyzed
for hypotheses testing through Partial Least Square-Structural Equation Modelling. The findings
showed that anticipated negative emotions of guilt, awareness of consequences, habit, and finan-
cial concern have a significant impact on restaurants’ consumer food waste reduction behaviors.
Managers, policymakers, and researchers interested in resolving the food waste problem will find
the study useful. Other topics discussed include the implications and limitations as well as possi-
ble future research directions.

Keywords: food waste; anticipated negative emotion; awareness of consequences; habit; financial
concerns; waste reduction behavior

1. Introduction

The challenge of food waste exists worldwide, and the financial, economic, social,
and environmental impacts can be significant [1]. For instance, food waste causes sever-
al environmental issues such as pollution, climate change, and global warming [2,3].
When an edible item is left unconsumed, such as when supermarkets discard it because
of blemishes or an item’s unwanted color, it is food waste [4]. From a social point of
view, survey reports such as [5] showed that approximately 800 million people are go-
ing hungry or being malnourished. It was also found that nearly one-third of globally
produced food is wasted (i.e., 1.3 billion tons/year) which causes around $750 billion
yearly financial loss [6].
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Food wastage is a serious threat for both developed and under-developed countries
[7,8]. According to some global statistics, the amount of food that is wasted each year is
approximately $1 trillion while in developing countries it is estimated at nearly $310 bil-
lion. Food waste has a number of negative consequences, including strain on natural re-
sources such as land and water as well as a financial liability [5,9,10]. Avoidable food
loss occurs at every stage of the food supply chain, necessitating the establishment of
formalized systems for the management of food waste [11-13].

A large portion of food waste most often takes place at the consumption stage (35
%) [14]. A lot of studies have been compiled for food waste in household sector [15,16],
even in restaurants from a restaurant perspective [17,18]. Sirieix et al. [19] examined the
role of culture, social norms, and emotions in developing restaurants consumers’ inten-
tions. Recent studies call for further research to offer an inclusive model addressing and
developing effective policies to reduce the problem of food waste. Thus, it is necessary to
study consumer behavior in relation to food and, in particular, to explain the drives of
consumer food waste [20]. Stancu et al. [21] and Stefan et al. [22] determined a positive
connection between food waste and surplus food. Wang et al. [23] highlighted the im-
portance of the determinants of consumer food waste reduction behavior in the food
service sector. Some of the recent studies acknowledged that the growing magnitude of
food wastage at restaurants undermines environmental sustainability [17]. The larger
share of food waste comes from customers which requires to be examined to address the
issue of food wastage [24]. Though there is an increasing trend of dining out [23], and
food wastage at restaurants is frequently discussed in the media [17], still it was
acknowledged that this sector is discussed less rigorously despite being recognized as a
key challenge [25].

The study aimed to examine the impact of consumer’s emotional, cognitive, and fi-
nancial concerns in the development of food waste reduction, reuse, and recycling be-
havior of restaurants’ consumers.

1.1 Significance of the Study

A review of prior research suggested some open gaps. First, prior literature related
to food waste was extensively researched by using a qualitative research approach and
focused on the identification of motives and barriers to minimize food waste [26]. Recent
studies attempted to examine the drivers of food waste reduction by using a quantitative
research approach [17,27]. Despite scholars (e.g., [17]) recommending the need for more
empirical research on better understanding food waste consumer behavior, it appears
that there is not yet sufficient empirical research to adequately help understand this
phenomenon. Secondly, consumers’ food waste reduction behavior has been found to be
extensively investigated using the theory of planned behavior, which uses a cognitive
approach to explain behavior [28-31]. Scholars suggested considering non-cognitive var-
iables such as emotions and habits in explaining food waste behaviors (e.g., [10]) has
been limited. The theory of interpersonal behavior is a suitable approach in hand to ex-
plain food waste behaviors through cognitive, emotions, and habits [32]. Third, it was
found that consumer food waste reduction is a major challenge and its complexity is still
unclear, as it is linked to consumer behavior [33-35]. Consumer behavior is complex,
and a variety of unknown factors may contribute to food waste. Similarly, multiple di-
mensions may uncover the food waste reduction behavior such as reuse, recycle, and
reduce [35]. It was found that recycling and reuse behaviors are extensively focused
while reducing food waste behaviors were largely ignored [36]. The reduction is one of
the most important factors in explaining the food wastage concept [37]. Thus, the use of
3Rs (reduce, reuse, and recycle) provides a more comprehensive measure in examining
food waste reduction behavior as compared to traditional measures [7,37]. Fourth, a ma-
jor proportion of food is wasted at the end of the food supply chain such as in the food
service industry (restaurants and hotels), and few restaurants consider food waste re-
duction and recycling [38]. Though consumer food waste behavior has received some at-



Int. J. Environ. Res. Public Health 2021, 18, 12457 30f19

tention [39,40], food waste behavior in the context of restaurants and dining out is still
understudied [24]. The amount of food wasted during eating in restaurants depends on
consumer behavior such as ordering more than what is required for eating and leaving
food on the plate [41]. Obtaining a wider insight into consumer food waste behavior in
restaurants can help reduce this important source of food waste [24]. Fifth, it was found
that young consumers are more likely to waste food [42], but, at the same time, young
consumers are more aware of the negative consequences of food waste [43], and recog-
nize the importance of recycling [44]. These contradictory results of young consumers
regarding food waste reduction [45] require further exploration. The current study seeks
to address the above-mentioned gap by developing a research model based on the theo-
ry of interpersonal behaviors and examining it by using the data of young consumers in
the context of restaurants.

Additionally, it demonstrates practical significance in addition to theoretical signifi-
cance. This study contributes both managerially and theoretically to understand the con-
sumer’s viewpoint. Theoretically, the study will examine the variables quantitatively
and examine the factors that directly affect young consumers’ food waste reduction, re-
using, and recycling behavior. Managerially, this study will assist the food service sec-
tor, such as restaurants, hotels, and government, to plan programs to encourage food
waste reduction in terms of reducing, reusing, and recycling the food instead of wasting
it.

The paper is structured as follows: the study introduces the research problem, iden-
tifying literature gaps in the first part. The second part contains a literature review on
variables. The third part of this study describes the methodology, data analysis, and
conclusion along with the implications, limitations, and suggestions of the study.

2. Theoretical Model and Hypotheses Development
2.1. Theory of Interpersonal Behavior (TIB) as Theoretical Lens

Food waste is a significant global issue; thus, bringing consumers to participate in
waste reduction practices through changed behaviors is important. However, stakehold-
er (i.e., food consumers) participation is required in order to adopt these sustainable ini-
tiatives. Due to the complexity of human behavior, the most common theory, the Theory
of Planned Behavior (TPB) seems to be unable to explain the emotional aspect of con-
sumer behavior. TPB explains behavior through intention and is considered as a static
model, based on self-interest motives, and excludes emotional and non-conscious influ-
ence [31]. To cover this gap, the theory of interpersonal behavior (TIB) was used to sup-
port this study. It was proposed by [46], in contrast to the TPB. It documented the vital
role of habit and emotions in forming intentions performing a behavior. It also says [47]
that “intention is the result of personal/social norms, cognition of consequences, and
emotion/affect. TIB presents justifications regarding emotions along with cognitive and
social aspects to predict the behaviors of consumers [48]. In addition, it is also stated that
the likelihood of executing a behavior not only is subjected to the person’s habits, but al-
so to situations that facilitate the behavior and intentions [47,49]. During food consump-
tion and wastage, negative emotion is an important psychological aspect in measuring
food waste reduction behaviors [50,51]. The missing influence of habit and emotions in
the former studies are unable to effectively measure the psychological antecedents of
consumer behavior towards food waste [32]. Lack of consumer food waste awareness
about consequences is affecting the environment in developing countries [52]. Consumer
awareness of the consequences of food waste is considered important as it requires
changing the attitude and behavior of consumers [53].
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2.2. Hypotheses Development
2.2.1. Waste Reduction Behaviors (Reuse, Reduce and Recycle)

Food waste exists in many distinct but intertwined aspects of daily life, including
shopping, storage, cooking, and eating. Consumers are unaware of all of the factors that
contribute to the food waste they produce, as they are so engrossed in their daily lives
[54]. Improving 3Rs in the foodservice industry and among the consumers remains a
primary challenge [55]. Reduce is the reduction of waste generation, Reuse is utilizing of
products and parts in some form or another again, while Recycle is the use of food parts
as resources for making some other useful things. Reducing and recycling food waste is
becoming an important discussion point for sustainability. Recycling food waste can im-
prove the environmental conditions and thus the limited minerals and nutrients in the
soil can be reutilized efficiently [56]. The food waste behavior in this study is examined
through the 3Rs (reduce, reuse and recycle), where food waste can be minimized, re-
used, or recycled in a manner that it can be used as a raw material for composite [57].
Few studies have examined the recycling aspect of the 3Rs, yet a detailed focus on all
three is required as a consumer food waste behavior.

2.2.2. Anticipated Negative Emotion and Waste Reduction Behaviors

Emotion refers to “mental and physiological feeling states (positive or negative)
that are short-lived, but are usually intense” [58]. Anticipated emotions are defined as
“one’s expected emotional/feeling responses that one will experience by engaging in a
particular behavior in the future” [59] such as the anticipated negative emotions of guilt,
regret, and remorse. When expectations are not met they generate negative emotions of
sadness, anger, and disgust” [60]. Negative emotions are found to be positively and sig-
nificantly related to intention to conserve the electricity and expression of sadness, an-
ger, guilt, and embarrassment on not saving electricity [58]. It was found that Anticipat-
ed Negative Emotion (ANE) has no significant influence on behavior to reuse recycled
water [60]; and is not associated with pro-environmental behavior [61]; yet has a direct
effect on recycling behavior of youth [59]. ANE has significantly influenced the behavior
of tourists [62]. ANE of guilt was found to positively influence young consumer’s waste
reduction intention at tourist destinations [63]. According to the findings of the previous
studies, consumers’ intention to reduce food waste is positively related to their antici-
pated negative emotions [32] as well as green behavior [61]. On the basis of the previous-
ly cited literature, it can be predicted that:

Hypothesis 1a (H1a): Anticipated negative emotion of guilt has a significant impact on con-
sumer’s food waste reduction behavior.

Hypothesis 1b (H1b): Anticipated negative emotion of guilt has a significant impact on con-
sumer’s food waste reusing behavior.

Hypothesis 1c (H1c): Anticipated negative emotion of guilt has a significant impact on con-
sumer’s food waste recycling behavior.

2.2.3. Awareness of Consequences and Waste Reduction Behaviors

“Awareness of Consequences” (AOC), is described as “the cognition that an indi-
vidual believes that failure to perform a specific behavior may bring adverse conse-
quences to others” [64]. Awareness of consequences influences the beliefs that individu-
als” actions can affect others if actions have not been changed [65]. The AOC indicates a
consumer’s awareness concerning performing or not performing a behavior. Tourists’
awareness of consequences, impacts their personal norms and binning intention to show
their pro-environmental behavior in national parks [66]. AOC has shown a significant
positive relationship to attitude and internal motivation examined by [67]. AOC indirect-



Int. J. Environ. Res. Public Health 2021, 18, 12457 50f 19

ly influences behavioral intention [68]. Likewise, when people are aware of the conse-
quences of recycling on the environment, they like to pool in their efforts to recycle their
food waste. Thus, researchers found a positive significant association between waste be-
haviors with recycling intention [7]. The more consumers have the awareness of the en-
vironmental consequences, the higher their behavioral intention [69]. Awareness of food
waste consequences are related to sub-optimal food, influences the consumer food waste
behavior [70]. AOC has proven to be the predictor of recycling behavioral intention
[23,71]. It has been discovered that when consumers are aware of the negative effects of
waste on the environment and people, they are more likely to reuse, donate, or resell
their waste materials [7]. Therefore, it can be hypothesized:

Hypothesis 2a (H2a): Awareness of consequences has a significant impact on consumer’s food
waste reduction behavior.

Hypothesis 2b (H2b): Awareness of consequences has a significant impact on consumer’s food
waste reusing behavior.

Hypothesis 2c (H2c): Awareness of consequences has a significant impact on consumer’s food
waste recycling behavior.

2.2.4. Habit and Waste Reduction Behaviors

Habits are described as a “learned automatic response that maintains repetitive ac-
tions in certain situations” [72]. Habit (HAB) was considered as the main construction to
influence e-waste to recycle behavior [73]; significantly influencing recycling intention
towards e-waste [74]. Habit as a psychological factor that influences intention [75] has a
considerable impact on behavior [76], predicts behavior [77], and also influences pro-
environmental behavior, [68]. In addition, there is a positive influence on both the inten-
tion and behavior to reduce waste [71] and it has been found to be a significant predictor
of food waste reduction behavior [50,72,78]. HAB was a significant construct to food
waste behavior [32]. Therefore, based on the above literature it can be proposed:

Hypothesis 3a (H3a): Habit has a significant impact on consumer’s food waste reduction behav-
ior.

Hypothesis 3b (H3b): Habit has a significant impact on consumer’s food waste reusing behav-
ior.

Hypothesis 3c (H3c): Habit has a significant impact on consumer’s food waste recycling behav-
ior.

2.2.5. Financial Concern and Waste Reduction Behaviors

Consumers considered financial concern (FCR) as an important factor that contrib-
uted towards reducing food waste. Food waste was linked to financial waste and con-
sumers displayed their concern to reduce it [79-81]. However, consumers also took it as
an obstacle that prevents them reducing waste, as the cost to recycle food waste is more
than composting [82]. Consumers described FCR as important in food waste [6]. The ex-
perimental result revealed an association between financial concern and food waste re-
duction behavior in both control and treatment household groups [83]. Consumers ex-
pressed more concern about financial loss as they waste food but results found that fi-
nancial concern did not have much effect on food waste reduction [84]. Food waste was
described by consumers as a waste of money, and indicating emotion of guilt while
showing the behavior of wasting food [85] and there was found a strong negative asso-
ciation with food waste [21,86]. Young consumers exhibited more concern towards fi-
nancial factors associated with food waste as compared to the rest. Previous literature
revealed financial concerns in wasting food and predicted food waste reduction inten-
tion [80]. Consumer food choice, financial attitude, and social and situational factors are
important to describe food waste behavior [87]. Therefore, it can be hypothesized that:
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Hypothesis 4a (H4a): Financial concern has a significant impact on consumer’s food waste re-
duction behavior.

Hypothesis 4b (H4b): Financial concern has a significant impact on consumer’s food waste re-
using behavior.

Hypothesis 4c (H4c): Financial concern has a significant impact on consumer’s food waste re-
cycling behavior.

2.2.6. Research Model

The following diagram depicts the study’s conceptual context. The arrows represent
all hypotheses (Figure 1).

Anticipated Negative
Emotion of Guilt

Reduce Food
Waste

Awareness of Consequences

Reuse Food
Waste

Recycle Food
waste

Financial Concern

Figure 1. Conceptual Framework

3. Data and Methodology
3.1. Data Collection

The data used in this research study were gathered from a sample of young Paki-
stani consumers. The age of the individual was used as the primary criterion for sample
inclusion. The respondents were all between the ages of 18 and 32. Among probability
and non-probability sampling approaches [88], the current study used a convenience
sampling technique. The key argument for choosing convenience sampling is that there
is no way to compile a fixed list of potential young food waste consumers. As a result,
probability sampling is not a practical method. Furthermore, convenience sampling may
aid in the collection of replies from truly interested respondents while avoiding non-
serious respondents who may have an impact on the research’s outcome [89]. Further-
more, non-probability sampling approaches were used in the majority of the research
works from the food sector [8,90,91].

From September to November 2020, data were collected using a standardized ques-
tionnaire survey distributed through computer-assisted web interviewing (CAWI). The
online survey was developed with Google Forms and distributed via email and the
popular social network Facebook. Since the study focuses on younger consumers, the
computer-assisted web interviewing (CAWI) methodology has been taken and literature
has found younger people prefer to be part of the CAWI study [92]. Confidential report-
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ing on the computer can be more honest and accurate than reports delivered by an in-
terviewer orally [93]. Various studies, such as those conducted by [94,95], have exam-
ined the idea that computer self-completion provides more honest reports of embarrass-
ing behaviors. A two-section online questionnaire was asked to be completed by partici-
pants. The first part gathered the social demographic features of participants (i.e., gen-
der, age, and education). The second part of the survey focused on the attitudes and
practices of the participants in relation to reducing food waste. During the online proce-
dure, 492 complete and usable questionnaires were collected.

3.2. Measurement Scale

In order to obtain data from target respondents, we use a survey-based structured
questionnaire. All of the research constructs have been adapted and conceptualized on
the basis of previously established scales. In the first part of the questionnaire consum-
er’s demographic information was measured. All study variables based on the theoreti-
cal framework were measured in the second part of the survey. The measurement items
for the construct were based on measurement scales from a variety of sources, and a
five-point Likert scale (between strongly agree and strongly disagree) was used to assess
the construct. One of the survey instruments developed was examined by a team of pro-
fessionals (three researchers and one specialist) with expertise in food waste research for
its validity [96]. Gao et al. [60] instrument that contains six items measured the aware-
ness of consequences concepts (i.e.,, “In my opinion, recycling plastic waste is a major
way to reduce pollution.”). Issock et al. [97] instrument that contains four items meas-
ured the anticipated negative emotions (i.e., I feel guilty if not to reduce/reuse/recycle
food waste”). Issock et al. [97] instrument that contains six items measured habits (i.e., “I
separate my household waste materials automatically before the municipality collects
it”). Visschers et al. [84] instrument that contains four items measured the financial con-
cerns (i.e., “I cannot afford to pay for foods that are then discarded”). Barr et al. [98] in-
strument contains three items that measure the consumer’s food waste reduction behav-
ior of young consumers (i.e., ‘In the next few weeks, I plan to reduce my food waste with
more attention to buying.”). Barr et al. [98] instrument was that contains five items
measured the consumer’s food waste reusing behavior of young consumers (i.e., ‘I reuse
leftover food because it can significantly benefit the environment’). Vinzi et al. [99] in-
strument contains five items that measure the consumer’s food waste recycling behavior
of young consumers (i.e., ‘I resell much of my leftover food for economic reasons’).

3.3. Data Processing Procedure

To examine the hypothesized model, the Partial Least Square-Structural Equation
Modelling (PLS-SEM) was used. This strategy is designed to develop and investigate
complex relations among factors or multiple constructs. In addition, this strategy is help-
ful in the analysis of hypotheses and the correlation between various variables. It also
helps to test the cause and effect relation among latent factors. PLS-SEM is a model of
two phases. The first model is referred to as a ‘measurement model,” while the following
model is referred to as a ‘structural model.” These two models validate the research
model with different techniques [99].

4. Data Analysis
4.1. Respondent Profile Analysis

The respondent’s profiles are presented in this part of the research. Thus, the gen-
der, age, and education of the 492 persons are considered. The number of males is 222
and the number of females is 270. There are 253 people between the ages of 18 and 22. In
total, 151 people are between the ages of 23 and 27 and 69 people are between the ages of
28 and 32. Most of the people have bachelor-level education, i.e., 229. Results are illus-
trated in Table 1.
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Table 1. Sample Characteristics (N=492)

Demographic Category Percentage (Freq)
Male 45.2 (222)
Gender Female 54.8 (270)
Less than 18 3.919)
Age 18-22 years 51.4 (253)
(In years) 23-27 years 30.7 (151)
28-32 years 14.0 (69)
High School 21.6 (106)
Professional degree/vocational school 6.7 (33)
Education Bachelors 46.5 (229)
Masters 22.1 (109)
Doctorate 3.1 (15)

4.2. Measurement Model

The current study applied the PLS (partial-least-squares) modeling technique for
structural equations. The outer loads are initially analyzed in the measurement model.
By verifying the observed constructs and their respective items, the significance of the
measurement model is improved. For this purpose, the outer loading of each variable
item is inspected. Any item with an outer loading below 0.50 is excluded based on the
criterion. The awareness of consequences is measured through five items (i.e., AOCI,
AOC 2, AOC3, AOC4, and AOC5). Anticipated negative emotions are measured through
four items (i.e., ANE1, ANE2, ANE3, and ANE4) and one item was excluded due to poor
outer loading. Habit is measured through six items (i.e., HAB1, HAB2, HAB3, HAB4,
HABS5, and HAB6) and no item was excluded. Financial concern is measured through
four items (i.e., FCR1, FCR2, FCR3, and FCR4) and no item was excluded. Reduce food
waste is measured through five items (i.e., RED1, RED2, RED3, RED4, and RED5) and
two items were excluded. Reuse food waste is measured through five items (i.e., REUI,
REU2, REU3, REU4, and REU5) and no item was excluded. Recycle food waste is meas-
ured through five items (i.e., REC1, REC2, REC3, REC4, and REC5) and no item was ex-
cluded (For the statement of each item, see Appendix A (Table Al). Outer loading re-
sults were shown in Table 2.

Table 2. Result of Measurement Model.

Outer Cronbach’s Composite Average Variance

Constructs Code Loadings  Alpha Reliability Extracted
AOC1 0.75
Awareness of AOC2 0.78
Consequences AOC3 0.80 0.84 0.88 0.60
(AOC) AOC4 0.80
AOC5 0.76
ANE1 0.86
Anticipated ANE2 0.87
Negative ANE3 0.80 0.80 0.88 0.71
Emotions (ANE)  ANE4 0.45
ANE5 0.41
HABI1 0.74
HAB2 0.83
Habit (HAB) HAB3 0.82 0.89 0.92 0.65
HAB4 0.78
HAB5 0.83
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HAB6 0.85
FCR1 0.82
Financial FCR2 0.85
Concerns (FCR) FCR3 0.49 081 0.89 0.73
FCR4 0.86
RED1 0.80
Reduce Food RED2 0.81
Waste Behavior RED3 0.81 0.72 0.85 0.65
(RED) RED4 0.48
RED5 0.41
REU1 0.77
Reuse Food REU2 0.80
Waste Behavior REU3 0.79 0.85 0.89 0.63
(REU) REU4 0.81
REU5 0.79
REC1 0.79
Recycle Food REC2 0.81
Waste Behavior REC3 0.83 0.87 0.91 0.67
(REC) REC4 0.84
REC5 0.82

The next part is to test the reliability and validity analysis of all constructs after a
depth analysis of external loadings. Composite reliability and Cronbach alpha are two
main criteria used to analyze reliability (internal consistency). The first measure used
was Cronbach alpha. It provides the reliability assessment while using correlation
among variables if equality of reliability in all variables is maintained. Cronbach alpha’s
final values ranged to 0.72-0.89 with a high level of reliability by [100], i.e., >0.70. Table 2
showed the results. Composite reliability is the second indicator for internal consistency.
The composite reliability was tested using outer loadings of all variables. Composite re-
liability final values ranged from 0.88-0.92 was demonstrated to have high reliability i.e.,
>0.70 [101]. Table 2 showed the results. Convergent validity can be used to test the corre-
lation between all items in the respective variable. The Average Variance Extracted
(AVE) is evaluated for convergent validity testing of variables. The results showed that
variables ranked between 0.59 and 0.71 for convergent validity. All constructs demon-
strated high convergent validity because AVE is higher than thresholds 0.50, as suggest-
ed [100]. Table 2 presents the results of convergent validity. Finally, all research varia-
bles’ discriminant validity is assessed. The Heterotrait-Monotrait (HTMT) approach of
assessing discriminant validity is used for this purpose. According to the HTMT meth-
od, the HTMT value should be less than 0.85. Table 3 summarizes the results that
demonstrated discriminant validity exists.

Table 3. Discriminant Validity HTMT Ratio.

AOC ANE HAB FCR RED REU REC

Awareness of consequences

Anticipated negative emotions 0.73

Habit 041 037

Financial concerns 0.61 046 0.61

Reduce food waste 0.82 066 049 0.58

Reuse food waste 068 073 055 0.66 0.57

Recycle food waste 070 069 053 066 065 0.84
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AOC stands for “Awareness of consequences’, ANE = Anticipated negative emotions. HAB=Habit,
FCR=Financial concerns, RED=Reduce food waste, REU=Reuse food waste, REC=Recycle food
waste.

4.3. Structural Model

Following the analysis of the measurement model, the structural model was exam-
ined for research hypotheses across all constructs (see Figure 2). Hair et al. [102] sug-
gested five measures for evaluating the structural model: multi-collinearity evaluation,
the significance of hypotheses, evaluation of R? assessment of 2, and Q2. The variance
inflation factor test was used for all constructs as a first step in determining multicolline-
arity. The results showed that there was no multicollinearity problem because the VIF
score was less than 3.3, which is the recommended threshold by [102]. The findings are
summarized in Table 4 below.

Figure 2. Structural Model

Table 4. Collinearity Test.

Reduce Reuse Recycle
Awareness of consequences 1.86 1.86 1.86
Anticipated negative emotions 1.62 1.62 1.62
Habit 1.41 1.41 141
Financial concerns 1.65 1.65 1.65

Hypotheses are checked in the second phase. The initial hypothesis i.e., Hla, value
exhibited that = 0.44, p < 0.00 which revealed that awareness of consequences (AOC)
has a significant positive impact on reducing food waste behavior. In H1b, the value ex-
hibited that § = 0.18, p < 0.00 which revealed that AOC has a significant positive impact
on reusing food waste behavior. In Hlc, the value exhibited that 3 = 0.44, p < 0.00 which
revealed that AOC has a significant positive impact on recycling food waste behavior. In
the second hypothesis, H2a, the value exhibited that = 0.16, p < 0.00 which revealed
that anticipated negative emotions (ANE) have a significant positive impact on reducing
food waste behavior. In H2b, the value exhibited that 3 = 0.35, p < 0.00 which revealed
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that ANE has a significant positive impact on reusing food waste behavior. In H2¢, the
value exhibited that 3 = 0.29, p < 0.00 which revealed that ANE has a significant positive
impact on recycling food waste behavior. In the third hypothesis H3a, the value exhibit-
ed that $ = 0.13, p < 0.00 which revealed that habit (HAB) has a significant positive im-
pact on reducing food waste behavior. In H3b, the value exhibited that = 0.17, p < 0.00
which revealed that HAB has a significant positive impact on reusing food waste behav-
ior. In H3c, the value exhibited that 3 = 0.16, p < 0.00 which revealed that HAB has a sig-
nificant positive impact on recycling food waste behavior (detail summary is provided
in Table 5).

Table 5. Analysis of Hypotheses.

Structural Paths B p-value Results
Hla: Awareness of consequences — Reducing Behavior 0.44 0.00 Supported
H1b: Awareness of consequences — Reusing Behavior 0.18 0.00 Supported
Hlc: Awareness of consequences — Recycling Behavior 0.23 0.00 Supported
H2a: Anticipated negative emotions — Reducing Behavior 0.16 0.00 Supported
H2b: Anticipated negative emotions — Reusing Behavior 0.35 0.00 Supported
H2c: Anticipated negative emotions — Recycling Behavior 0.29 0.00 Supported
H3a: Habit — Reducing Behavior 0.13 0.00 Supported
H3b: Habit — Reusing Behavior 0.17 0.00 Supported
H3c: Habit — Recycling Behavior 0.16 0.00 Supported
H4a: Financial concerns — Reducing Behavior 0.09 0.00 Supported
H4b: Financial concerns — Reusing Behavior 0.23 0.00 Supported
H4c: Financial concerns — Recycling Behavior 0.24 0.00 Supported

Finally, in the fourth hypothesis H4a, the value exhibited that 3 = 0.09, p < 0.00
which revealed that financial concerns (FCR) have a significant positive impact on re-
ducing food waste behavior. In H4b, the value exhibited that 3 = 0.23, p < 0.00 which re-
vealed that FCR has a significant positive impact on reusing food waste behavior. In the
last hypothesis H4c, value exhibited that 3 = 0.24, p < 0.00 which revealed that FCR has a
significant positive impact on recycling food waste behavior. In the next step, R? (deter-
mination coefficient) measures the model’s prediction accuracy. Further, effect size (f 2)
is measured. The result exposed that awareness of consequences has an f2 value of 0.20
with reducing food waste behavior which illustrates moderate effect size (i.e., value 0.15
to 0.35). Anticipated negative emotions have an {2 value of 0.16 with reusing food waste
behavior that illustrates moderate effect size (i.e., value 0.15 to 0.35), whereas other con-
structs relationships have weak effect size (<0.15) as recommended by [102]. Results are
exhibited in Table 6.

Table 6. Effect Size (f2).

Reduce Reuse Recycle
Awareness of consequences 0.20 0.04 0.06
Anticipated negative emotions 0.03 0.16 0.11
Habit 0.02 0.05 0.04
Financial concerns 0.01 0.07 0.08

In the last step, a blindfolding technique measures predictive relevance (i.e., Q?).
Results disclosed that Q? values for reducing food waste behavior, reusing food waste
behavior, and recycling food waste behavior are 0.28, 0.32, and 0.34, respectively, which
are above the criterion (greater than 0) according to [102]. Results are exhibited in Table
7.
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Table 7. Analysis of R? and Q2

R2 QZ
Reducing food waste behavior 0.46 0.28
Reusing food waste behavior 0.53 0.32
Recycling food waste behavior 0.52 0.34

5. Discussion and Concluding Remarks

The appropriate way to reduce food waste is through reducing, reusing, and recy-
cling. This study is an initiative to scrutinize the food waste reduction behavior of the
consumer. Since a major part of food is wasted in the last part of the food supply chain,
this study is an attempt to analyze various factors that can reduce food waste at the con-
sumer level. Globally, food waste is criticized and encouraged for reduction. In spite of
food waste being recognized as something to be reduced [80,103], consumer food waste
remains an important concern that has an adverse effect on society. This study examined
waste reduction behavior in terms of 3Rs (reduce, reuse, and recycle food waste).

This study addresses a major gap in past food studies, a lack of young consumer’s
awareness about the consequences of food waste, the habit of wasting, not feeling guilt
about wasted food, and a lack of concern about wasting money as they waste food. In
the developed world, consumers actively participate in recycling and reducing food
waste. On the other hand, in Pakistan, the reduction, reusing, and recycling of food
waste are not considered an issue. The awareness of consequences is an important factor
that supports reducing, reusing, and recycling food waste. Consumers, being aware of
the consequences of food waste on the environment and society, prefer to reduce food
waste and feel guilty if not reducing waste. Contrarily, consumers are continuing to
wasting food on daily basis. The situation of food waste in Pakistan is not very good,
where a large population has not enough food to eat. Consumers are not aware of finan-
cial loss as they waste food and leave food on their plates. As they are unaware of the
consequences of food waste they do not reuse their leftover food and vice versa [104].

The theory of interpersonal behavior was used to bridge the gap observed in the
Theory of Planned Behavior (TPB). TPB uses a cognitive approach whereas the TIB also
focused on consumer habits and emotions. It integrates and examines individuals” hab-
its, negative emotions, awareness of consequences, and financial concerns. The effects of
these independent variables were considered as the predictors of food waste reduction,
reusing, and reducing behavior.

Results showed consumers reduced and recycled food waste rather than reuse it.
Moreover, study results revealed the significance of habit and anticipated emotion of
guilt to contributing towards food waste reduction behavior (reduction, reusing, and re-
cycling), similar to previous findings. Studies expect that wasting food provokes a nega-
tive feeling of guilt but results showed insignificant influence on behaviors of food waste
reduction, reusing, and recycling. Study results contradict the previous results where
negative emotion strongly influences their behavior, when they feel guilty to show ap-
propriate behavior and recognized their behavior causing damage to the environment
[58]. The lack of emotion of guilt among consumers evokes guilt to encourage the behav-
ior to reduce, reuse, and recycle food waste [105]. The result indicated that negative
emotions are unrelated but it does not mean that factor is unimportant [106]. Consumers
who have less concern with money consume more, order more, and put more on the
plate, resulting in more food waste due to habit and no feeling of guilt [45]. The role of
habit in food waste reduction, reusing, and recycling behaviors is important. Habit has a
fundamental role in acquiring environmentally responsible behavior [68]. However,
food waste reduction behavior (3R) that is repeated frequently influences habits to de-
velop [97]. Habits to reduce, reuse and recycle food waste are considered as pro-
environmental behavior and once a consumer engages in the habit of reducing food
waste they are more likely to practice food waste reduction everywhere, whether eating
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at home, at restaurants, or elsewhere. Moreover, the habit of reducing food waste has fi-
nancial benefits too. In developing countries such as Pakistan, habits can save money
and reduce food waste [107]. Financial concern is related to food waste reduction behav-
ior, as found in past studies [21,79]. Consumers showed different perspectives related to
food waste and were more concerned with the loss of money as they wasted food. On
the other, hand recycling and reduction of food waste are more related to saving money
as buying less can reduce waste and recycling can minimize the environmental cost [86].
In Pakistan, where money has more value, food waste habits still persist. Consumers are
more conscious of the cost of food at home and restaurants, but those who show finan-
cial concern produce less waste but evidence opposing it [24]. Financial concern is more
important to reducing food waste and changing lifestyles [108]. However, financial con-
cern for food waste recycling is considered a barrier due to the cost of recycling.

There are several useful implications to apply. In Pakistan, there is a lack of legal
and regulatory binding regarding food waste reduction management and ways to han-
dle it. Second, consumers need to be educated about the consequences of food waste
through promotional campaigns and programs. Promotion about price and quantity of
food to reduce food left on the plate may enhance the awareness of consumers. Con-
sumer awareness about the positive and negative consequences of food waste reduction
through information on media as well as its impact on individuals and society is im-
portant. Thirdly, the young generation should be educated through social media about
food waste reduction and should be kept informed about the consequences too. In order
to create awareness among young consumers, approaches such as celebrity endorsement
of reducing food waste might be used. Moreover, advertisements on popular media
such as social media will encourage consumers to reduce food waste and share it with
their community groups to enhance their knowledge about the food waste issue.

For the practical implications of managing consumer food waste at restaurants and
hotels, first it is important to inform consumers about the sufficient order of one person
and suggest options to pack their leftovers to take them home to reuse them. Secondly,
advertise food waste as money waste. Thirdly, promote social media campaigns about
the restaurant/hotel’s contributions to food waste reduction to create awareness, emo-
tions, and change habits. Theoretically, an important contribution of the study was in
examining the direct link of awareness of consequences, habit, emotion, and financial
concern on the behavior of food waste reduction (reduction, reusing & recycling). The
importance of cognitive factors of emotions and habit in describing food waste reduc-
tion, reusing, and recycling behavior indicated that selecting habit and emotion will be a
useful strategy to change behavior. Our results suggested that factors have important
contributions to find out complex food waste reduction behavior and ignoring cognitive
factors of habit and emotion will make it impossible to understand the behavior fully.
Studies have exhibited that all factors, including awareness of consequences, habit, an-
ticipated emotion of guilt, and financial concern, have a considerable influence on food
waste reduction, reuse, and recycling behavior. Direct relationships with the behavior
were examined and all hypotheses were confirmed to predict the behaviors. Our result
highlighted the significance of non-cognitive factors of emotion and habit to food waste
behaviors (reduction, reuse, and recycling) in order to change restaurants’ consumer be-
havior. These findings are important to practitioners and researchers to improve waste
reduction behavior by engaging emotion through media and also develop and change
the habit of food waste in young consumers through social media.

There are some limitations to the study. First, the sample was selected from two cit-
ies in the country. Second, only consumer perspective was measured and restau-
rants/hotel employees and owner perspectives need to be investigated. Thirdly, we ex-
amine the observed food waste reduction behavior depending on to recall their memory
when eating out. Fourthly, we only considered the negative emotion of guilt to reduce
food waste and ignored the positive emotion. The current research was related to con-
sumers who were eating out, but consumers at households who order food online in
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current online trend & in COVID scenario, and consumers at institutions such as offices,
hospitals, and educational institutions can be examined for future research. Moreover,
group comparison between income level and urban vs rural consumers will give useful
insight into how food waste is perceived. The current study considered only food waste,
and a future study can examine the other sources of consumer waste such as plastic
packaging and expiry dates on food items.
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Appendix A

Table Al. Measurement items of each scale.

Awareness of
Consequences

AOCT1: In my opinion, recycling plastic waste is a major way to reduce
pollution
I consider that recycling plastic waste creates a better environment for future
generations
AOC2: I believe that recycling plastic waste is a major way to reduce wasteful use
of landfills
AOCS3: I consider that recycling plastic waste is a major way to conserve natural
resources
AOCH4: I think recycling plastic waste saves money
AQOCS5: In my opinion, recycling plastic waste is a major way to reduce
pollution

Anticipated
Negative
Emotions

ANE1: I feel guilty if not to reduce/reuse/recycle food waste
ANE2: I feel angry if not to reduce/reuse/recycle food waste
ANE3: I feel contempt if not to reduce/reuse/recycle food waste
ANE4: I feel ashamed if not to reduce/reuse/recycle food waste

Habit

HABI: I frequently separate my household waste materials before disposal
HAB2: I separate my household waste materials automatically before the
municipality collects it
HAB3: I separate household waste without having to be reminded to do it
HAB4: Separating household waste for disposal belongs to my (daily or weekly)
routine
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HABS: I would find it hard not to separate household waste for disposal

HABG6: I am already used to separating household waste materials for disposal
Financial FC1: I think that wasting food is a waste of money
Concerns FC2:1 cannot afford to pay for foods that are then discarded

FC3: Saving money does not motivate me to discard less food*
FC4: I rarely think about money when I throw away food*
Reduce RED1: In the next few weeks, I plan to reduce my food waste with more
attention to buying
RED2: In the next few weeks, I plan to reduce my waste of food with more
attention to my meals
RED3: In the next few weeks, I plan to get more information about the effects of
food waste on the environment and the economic and social conditions of my

community and my community

Reuse REUT1: I reuse leftover food because it can significantly benefit the environment
REU2: I reuse leftover food for other purposes to get the most out of them
REU3: I reuse leftover food to save money
REU4: I reuse leftover food rather than buying them new
REUS: I try to reuse leftover food for other purposes because throwing away
significantly contributes to the landfill problem
Recycle RECT1: I resell much of my leftover food for economic reasons
REC2: I resell leftover food to recycle
RECS3: I resell leftover food to save money
REC4: I resell leftover food to reduce landfill problems
RECS5: I resell my unwanted food rather than throw it away

*Reverse coded
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