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Abstract: Food waste prevention is globally an urgent policy priority. Multiple studies have demon-
strated that in the developed world, households are the main producers of food waste along the food
supply chain, being responsible for about half of the edible food wasted. This study aims to analyse
consumers’ food waste behaviour and identify the factors that influence food waste generation in
Greek households. A survey of 921 Greek households was conducted using a structured question-
naire based on the explanatory framework of the Theory of Planned Behaviour, which is currently the
most widely used cognitive model in environmental psychology. The study investigated the validity
of relations between the main model parameters (attitude towards food waste, subjective norms,
perceived behavioural control, intention, and self-reported behaviour), in addition to knowledge
regarding food waste prevention, general environmental knowledge, planning and shopping habits
and demographic characteristics. Results demonstrated that food waste prevention Intention and
food provisioning habits are direct determinants of food waste generation Behaviour. Intention was
predominantly determined by General Environmental Attitude, followed by Perceived Behavioural
Control, Attitude towards Food Waste, and Consequences/Outcomes of waste prevention, while
Subjective Norms did not exert a statistically significant influence, indicating that formal and informal
environmental education can positively influence food waste prevention behaviour through a combi-
nation of experiential actions and instruction. The findings of the study can inform policymaking and
support the development of effective campaigns for food waste prevention at the consumption stage.

Keywords: food waste prevention; theory of planned behaviour; sustainable education; structural
equation modelling

1. Introduction

Food loss and waste (FLW) constitute a crucial sustainability challenge. It is esti-
mated that 1/3 of all food produced, or approximately 1.3 billion tons per year, is lost or
wasted globally [1], while at the same time one in every nine people faces hunger. The
environmental impacts, in terms of the embedded natural resources lost and greenhouse
gases emitted from the production of discarded food, are significant and undermine the
planet’s sustainability. The related concerns are reflected in the United Nations Sustainable
Development Goals (SDG) target 12.3, which requires halving per capita global food waste
at the retail and consumer levels and reducing food losses along production and supply
chains, including post-harvest losses by 2030 [1-3].

Food Loss (FL) is defined as the decrease in edible food mass that occurs at production,
post-harvest, and processing level in the FSC, while Food Waste (FW) means the food that
could have been consumed by people, but this did not happen, due to wrong behaviours
at the end stages of the Food Supply Chain (FCS) [2—4]. The term FLW includes loss and
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waste in the different stages of FSC, from the farm to the fork, i.e., primary production,
processing and manufacturing, retail and other distribution on food, restaurants and food
services and households [1-3]. In medium and high-income countries, over half of the FLW
occur in the distribution and consumption stage. In less developed countries, food is lost
mostly during the production and post-harvest, mainly due to losses at the handling and
storage phase [5].

In the EU alone, it is estimated that 129 Mt of food waste was generated in 2019,
amounting to about 20% of the food produced. Vegetables, fruit, and cereals are the food
groups that make the most considerable amount of food waste. The consumption stage has,
by large, the largest share (46%), almost twice the amounts generated during the primary
production (25%) and processing and manufacturing stages (24%). Distribution and retail
account for a very small fraction of the food waste generated in the food supply chain in
the EU [6]. Thus, FW prevention at the consumption stage is of high priority. Moreover, it
constitutes one of the most effective means to reduce the related environmental impacts,
since the effect of this stage adds up the different burdens along the FSC [7-9].

As policy priorities move up the waste hierarchy, from safe disposal to recycling and
further to prevention, the behaviour of households has become as important a factor as
the technical and economic aspects of waste management. It has gained attention in both
academic research and decision-making. Understanding the context of FW generation
is essential for developing effective evidence-based behaviour change interventions and
policies [10]. Behaviour change encompasses a full range of interventions that drive
and sustain new attitudes, behaviours and practices when combined. Unsustainable
behaviour may be deeply entrenched in people and powerful catalysts are required to
change habits towards more sustainable behaviours, such as FW prevention. People
need help to make sustainable choices. This can be achieved by providing them with
education, skills, and high-quality information. Understanding the mechanisms and causes
of food waste behaviour is essential for designing policies, interventions, programmes, and
campaigns to enhance such skills and effectively promote food waste prevention [11-16].

In Greece, there is a scarcity of studies investigating FW generation, prevention, and
related behaviours at the household or individual level [2,11-14,17,18] leaving a gap in the
understanding required to develop efficient food waste prevention actions.

The study aimed to investigate the factors influencing FW behaviour of Greek house-
holds, through the development of a conceptual framework based on the Theory of Planned
Behaviour (TPB), expanded with specific factors that have been shown to enhance its ex-
planatory capacity in related studies in other countries. The overarching aspiration is to
provide valuable indicators to policymakers for the development of targeted household
FW prevention action plans and awareness-raising campaigns, at a time when the country
develops its Specific Food Waste Prevention Programme, as foreseen in the revised Waste
Framework Directive (EU 2018/851).

2. Background and Theoretical Framework
2.1. Theory of Planned Behaviour—TPB

In the last decade, there has been particularly intense interest in studying the use of
social psychology theories in analysing the public’s views and behaviour and the influ-
encing factors towards waste prevention actions, especially regarding FW. Most relevant
studies are based on the Theory of Planned Behaviour, which is currently the most widely
used cognitive model in environmental psychology [19-28].

The TPB argues that Behaviour (B) is determined by the individual’s Intention (BI)
to perform, or not perform this behaviour. Intention is in turn influenced by Attitude
(ATT) towards the behaviour, that is, the individual’s positive or negative appreciation of
performing the behaviour, Subjective Norms (SN), namely the perceived social pressure
to perform the behaviour and the need to conform with the expectations of significant
others (such as family, friends or neighbours), and Perceived Behavioural Control (PBC),
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i.e., the perception which someone has about his ability to apply the behaviour and about
the influence of external conditions on his ability to adopt this behaviour (Figure 1) [27,28].

Attitude towards
behavior (ATT)

Subjective Norms (SN} .|  Behaviour Behaviour (B)
Intention (BI)

Perceived Behavioural

Control (PEC)

Figure 1. Theory of Planned Behaviour—TPB [27,28].

Generally, the theory supports that the more favourable the ATT and SN, the greater
the PBC, the stronger the person’s intention to perform the behaviour in question. TPB
allows for the incorporation of additional variables, provided that these variables make a
significant contribution to the explanation of behaviour [28].

2.2. Application of TPB on Household FW Prevention

FW generation from households results from a sum of different behaviours that may
influence the likelihood of wastage or the quantities of discarded food. It is a consequence
of various attitudes spanning general perceptions and stances about food, nutrition, care
about family members and prosperity, to planning food purchases, storage, cooking,
serving, and eating habits [29-32].

Some of the most commonly identified behaviours that result in household FW gener-
ation include: buying and/or cooking too much, not planning meals in advance, failing
to compile or comply with a shopping list, failing to carry out a food inventory before
shopping, impulse purchases, and throwing away food that has passed its sell-by /best
before date [3], the desire to be a “good” provider for family members, especially children
and guests [26,32], and the desire to shop, cook and prepare food with convenience (e.g.,
fewer trips to the shops means over-purchasing) [33-35].

Moreover, low public awareness of the negative environmental impacts of FW [29-36],
in combination with the lack of knowledge about one’s FW generation, and the perception
that the responsibility for FW lies with the food industry and supermarkets rather than
the individual [37-39], influence the quantity of household FW generated. People who are
most aware of the effects of their actions are more likely to engage in pro-environmental
behaviours and actions. On the contrary, those who believe that their actions are insignif-
icant and that change can only come from the administrative mechanism will become
inactive, since they already have laid the responsibilities elsewhere [29-31]. Guilt and
health concerns have also been reported as important drivers for FW generation at the
household [40,41].

Sociodemographic features of household members such as gender, age, education
level, marital status, income, and household size have also been demonstrated to have
predictive value concerning FW generation and adoption of FW prevention behaviours [42].
Household size and income are positively correlated with the quantity of FW generated, as
has been shown in several studies in different geographic contexts [43—46].

Stefan et al. [25] applied the TPB to investigate household FW generation in Romania
and found that ATT was the only classic TPB construct associated with the intention not
to waste food. That intention was not significantly associated with a cross-sectional self-
reported measure of FW behaviour. On the other hand, in a relevant study in Iran [19], FW
generation behaviour was highly influenced by intention, which in turn was influenced
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by ATT and PBC, with the most significant predictor the ATT. A study of household FW
prevention behaviours in the UK, focusing on fruit and vegetable waste, found that all the
factors (ATT, SN and PBC) of the classic TPB had significant predictive values on intention,
in addition to self-identity and anticipated regret, which also made a substantial contribu-
tion to the prediction of intention. The authors also identified an intention-behaviour gap
in the FW generation, which may be attributed to the behaviour of other members of the
household and the strength of habit [20].

In an extensive mail survey in Switzerland on the determinants of the self-reported
amount of FW in households, the classic TPB factors were found to be significant, together
with the good provider identity [26]. A somewhat different combination of explanatory
paths was identified by Mondejar-Jimenez et al. [22] in an exploratory study of Spanish
and Italian youths; ATT and PBC were found to be the main components responsible for
intention, while intention, SN, and PBC were the most important determinants of positive
(i.e., FW prevention) behaviour. In Denmark [24], food-related routines (i.e., planning,
shopping, and leftovers reuse) were demonstrated to be the main drivers of FW generation,
in addition to PBC, while in another UK study, based on super-market customers, habits,
emotions, SN, PBC, and intentions were all shown to have a role to play in determining
self-reported FW behaviour [23].

The results of these studies indicate the validity of an extended TPB model in investi-
gating the main determinants of the self-reported HFW generation behaviour in different
countries and/or different population segments, to inform policymakers and formulate
effective HFW reduction campaigns.

The following section presents the extended TPB model used in this study to inves-
tigate the determinants of Greek households FW prevention behaviour, along with the
specific research hypotheses that formulate the selected model are presented.

2.3. Research Hypotheses

On the first level, this study sought to explore if the three factors of the classic TPB
may predict Intention to prevent FW generation in Greek households. Subsequently, it
investigated whether additional constructs, selected based on the relevant literature, may
increase the model’s predictive power for this Intention. The final aim was to examine the
role of the Intention and/or the additional factors reviewed to predict the self-reported
FW generation. The conceptual model developed in the study is illustrated in Figure 2.
The model was tested using Structural Equation Modelling (SEM) techniques, with the
following hypotheses.

H1-H4 are the classic TPB hypotheses: it is expected that attitudes (ATT), subjective
norms (SN), and perceived behavioural control (PBC) will account for significant variance
in the intention (BI), therefore ATT, SN and PBC will emerge as positive predictors of BIL.
Moreover, it is expected that the intention (BI) will be a significant and negative predictor
of food waste generation behaviour (B), as the greater the intention to prevent food waste,
the lower the food waste generation behaviour that will be observed.

H5-H8 are additional hypotheses expanding the classic TPB model to increase its
behaviour intention (BI) explanatory capacity, following previous research. In this re-
spect, a positive attitude towards various environmental issues (General Environmental
Attitude-GEATT), a strong perception of the consequences and outcomes of FW prevention
(CONOUT), a good specific knowledge on FW (SK), and a high environmental awareness
(EA), will all positively influence the intention to prevent FW (BI) and emerge in the model
as positive predictors of BL. Thus:

Hypotheses 1 (H1). FW prevention intention (BI) will be negatively related to FW generation
behaviour (B) [19,22,23].

Hypotheses 2 (H2). Attitudes (ATT) to FW will be positively related to intentions to reduce food
waste (BI) [19,20,25,26].
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Hypotheses 3 (H3). Subjective norms (SN) will be positively related to intentions to reduce food
waste (BI) [20,23].

Hypotheses 4 (H4). Perceived behavioural control for food waste prevention (PBC) will be
positively related to intentions to reduce food waste (BI) [19,22,23,25,26].

Hypotheses 5 (H5). The General Environmental Attitude (GEATT) will be positively related to
intentions to reduce food waste (BI) [20].

Hypotheses 6 (H6). The perception of the consequences and outcomes of FW prevention (CONOUT),
will be positively related to intentions to reduce food waste (BI) [29,36].

Hypotheses 7 (H7). The specific knowledge about the problem of FW (SK) will be positively related
to intentions to reduce food waste (BI) [46].

Hypotheses 8 (H8). The environmental awareness (EA) will be positively related to intentions to
reduce food waste (BI) [18].

Attitude
towards FW
ATT
(ATT) Ho
Subjective Norms
(SN) Planning
H3 Routines
(PR)
Perceived Behavioral
Control (PBC) H4 HO
General En.vironmental H5 FW prevention H1 FW Generation
Attitude . .
(GEATT) > Intention — > Behavior
BI B
/ ®h ®)
Consequences & Outcomes of
FW prevention H7 H10
(CONOUT)
Shopping
Specific Knowledge on H3 Routines
FW (SK) (SR)
Environmental
Awareness (EA)

Figure 2. The conceptual model of the determinants of FW behaviour examined.

The last two hypotheses examined in the model concerned the effect of planning and
shopping routines directly on FW generation behaviour. Moreover, in many studies [23-26],
planning and shopping routines have been shown to highly influence FW generation
behaviours directly, irrespectively and without the mediation of the behaviour intention.
Planning practices refer to pre-shop habits, such as: use of shopping lists, planning meals in
advance, checking inventory levels, etc. Shopping routines refer to shopping activities and
habits that occur in the shop, which may lead to excessive food quantities shopping, such
as impulse shopping, preference for specific offers and product promotions, etc. Planning
routines were measured with three items related to the planning of shopping and meals.
Shopping routines were measured with three items referring mainly to the causes of excess
purchasing (Appendix A). Thus:
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Hypotheses 9 (H9). Well established planning routines (PR) will be negatively related to FW
generation Behaviour (B) [23-26].

Hypotheses 10 (H10). Shopping routines leading to excessive shopping will positively relate to
FW generation Behaviour (B) [23-26].

3. Methodology

This paper analyses and reports the results on food waste of a broader survey on
waste prevention, which contained two distinct sections, one on food waste prevention
(reported here) and one on other waste prevention activities (e.g., plastic bags, electrical
and electronic equipment, etc.—results not reported here).

3.1. Sample and Data Collection

The dataset of the study was collected via a structured questionnaire. The survey
addressed Greeks between the age of 18 and 75, who were responsible, at least to some
extent, for cooking or food purchases in their household. The participants were asked to fill
in the questionnaire after being informed of the purpose of the study and the confidentiality
of the data. First, a pilot study with 20 individuals was carried out, to assess the clarity
and reliability of the questionnaire. After minor corrections to the initial questionnaire, the
complete survey was undertaken from April to June 2017.

A convenience sample of 1000 households (friends, neighbours, and colleagues) was
selected. Overall, 921 fully completed questionnaires were collected, providing a response
rate of 92%. Most respondents resided in the wider Athens Metropolitan area while a few
respondents (2.93%) lived in other cities.

This method of recruiting is based on the participation of readily available persons,
easily accessible and willing to participate in the survey voluntarily, without any financial
incentive. This type of sampling cannot be regarded as stratified and representative, as
respondents are selected at the convenience of the researchers. However, in this type
of study, convenience sampling is not considered a drawback—under the condition that
responses present sufficient variability in the examined variables [47-49]. Such sample is
commonly used in TPB research [22,47-50], as the aim is to identify relationships among
the model variables and not to estimate population parameters.

3.2. The Questionnaire

The primary tool of the part of the survey reported herein was a 30 questions part of
a more comprehensive structured questionnaire on waste prevention, investigating food
waste prevention behaviour based on the extended TPB model presented in Figure 2. The
questions (observed variables), and the variables of the model which they measure (latent
variables), are provided in Appendix A. All the observed variables were measured on a
5-point Likert scale, unless otherwise stated. Depending on the question, categories on the
Likert scale ranged from “strongly disagree (1) to “strongly agree (5)” and from “never (1)”
to “always (5)”. The items regarding “SKWP-Specific Knowledge on FW” had a “Yes” or
“No” scale, those for “EA-Environmental Awareness” a 3-point Likert scale (“Fully aware
of”, “Somewhat aware of”, and “Not aware”).

To increase the validity of the estimate of the self-reported “FW behaviour (B)”, the
latent variable was measured with four observed variables (items): one on general FW
generation, and three on the quantity of waste generated for specific perishable types of
food (fruits, vegetables, and leftovers), which are commonly the most wasted fractions. The
5-point Likert scale used was graded as: “Not at all”, “A little (<15%)”, “Some (16—30%)”,
“Much (31-50%)”, and “Very much (>50%)” [46,47]. Participants were asked to mention
their estimation about the percentage of every food category and totally they throw away.

Moreover, the questionnaire included a section on demographic data of the respon-
dents (gender, age, education level, marital state, working state, number of household
members, and income) and two screening questions for their suitability for the food waste
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behaviour study. To be included respondents should be responsible, at least to some extent,
for cooking or food purchases in their household, as the behaviour of these individuals af-
fects the production of food waste [46,47]. This condition was ensured by the two screening
questions of the last section of the questionnaire (“To what extent are you responsible for
food shopping in your household?” and “To what extent are you responsible for cooking
and preparing food in your household?”). Those who answered that they did not have any
responsibility in either of the questions were excluded from this study.

3.3. Statistical Analysis—Structural Equation Model (SEM)

The collected data were analysed using Structural Equation Modelling (SEM) Confir-
matory Factor Analysis (CFA) with the statistical analysis software STATA 12 (Texas, USA).
SEM, or path analysis, was selected as the appropriate tool to evaluate the FW behaviour
model developed in this study (Figure 1). It is a multivariate statistical technique widely
applied in behavioural science. SEM allows simultaneously modelling many relationships
that use latent variables in the analysis as dependent or explanatory variables. Latent
variables cannot be estimated directly (such as attitudes, social pressure, emotion, etc) and
their presence is inferred from other variables that can be observed [51]. SEM allows testing
relation hypotheses, which is not possible with traditional methods of data analysis. An
SEM model consists of a measurement model and a structural model. The first is a set of
observed variables representing a small number of latent (unobserved) variables. The mea-
surement model describes the relationship between observed and unobserved variables.
The second is a schematic depicting the interrelationships among latent variables [52].

Correlations among the model variables were examined using Kendall’s tau-b coeffi-
cient. Construct reliability for each latent variable was calculated using Cronbach’s alpha
coefficient. Values of the coefficient above 0.7 suggest adequate reliability of a construct.
This was fulfilled in all cases. The goodness-of-fit of an SEM-CFA model can be detected
by a variety of parameters, such as chi-square, p-value, comparative fit index (CFI), the
goodness of fit index (GFI), adjusted goodness of fit index (AGFI), standardized root mean
square residual (SRMR), and root mean square error of approximation (RMSEA). CFI
ranges from 0 to 1 and is considered one of the strongest and most reliable indicators
since it is not influenced by sample size, estimation method, and regularity of variables.
CFI values > 0.9 are considered as indicative of a good fit, but values > 0.8 may also be
considered satisfactory for complex behavioural models. For RMSEA, values less than 0.05
are good, values between 0.05 and 0.08 are acceptable, values between 0.08 and 0.1 are
marginal, and values greater than 0.1 are poor [49,53]. In this study, CFI and RMSEA have
been used to assess the goodness-of-fit of the tested SEM models.

Researchers specify a priori the interrelationships that are theorised to exist through
the specification of a model and then test how well the theoretical model matches the
data [54]. If the model is inadequate, SEM can assess the factors that contribute to it,
redefining it to fit better with the empirical data. This technique has been used in many
studies related to environmental behaviour such as: recycling behaviour [55-57]; consumers
environmentally friendly behaviour [50]; attitudes and perceptions on best solid waste
management practices [58], etc.

Moreover, an exploratory factor analysis (EFA) was performed, to identify the main
factors explaining the variance in Behaviour Intention (BI) and self-reported Behaviour
(B). The main results of the EFA, particularly regarding the demographic factors, are
also discussed. Statistically significant differences of the different parameters and factors
examined on (BI) and (B) were investigated using t-test and one-way ANOVA.

4. Results and Discussion

The estimation method used in the SEM-CFA was that of the maximum likelihood.
Correlations have been made between the errors of the observed variables as the modi-
fication indices suggested. There were 30 observed variables in the initial measurement
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model (14 observed variables measuring the typical variables of TPB and 16 additional
variables—Appendix A).

First, the classic TPB model, as illustrated in Figure 1, was tested. Results are pre-
sented in Table 1. Based on RMSEA the goodness-of-fit is marginal, while CFI suggests
it is satisfactory. The latent variable SN (subjective norms) did not have a statistically sig-
nificant effect on intention (BI) (p = 0.999). Therefore, it was omitted, and a new statistical
assessment was performed for a modified TPB model, consisting of the classic TPB model
constructs, apart from SN (Table 2).

Table 1. Statistical evaluation of the classic TPB model.

Coef. Std.Err. z p>z [95%Conf.Interval]
Structural
Bl <-
ATT 0.4210123 —0.037487 11.23 0.000 0.3475389 0.4944857
SN 0.2258177 163.751 0.00 0.999 —320.7196 321.1723
PBC —0.3551866  0.0536904 —6.62 0.000 —4.604179  —0.2927755
B<-
BI —0.4387278  0.0744668 —5.89 0.000  —0.5846801 —0.2927755

Goodness-of-fit of the measurement model: RMSEA = 0.1; CFI = 0.876.

Table 2. Statistical evaluation of the classic TPB model, not including SN.

Coef. Std.Error z p>z [95% Conf.Interval]
Structural
Bl <-
ATT 0.4535632 0.037557 12.08 0.000 0.3799528 0.527173
PBC —0.3594085  0.0539998 —6.66 0.000  —0.4652462 —0.253570
B<-
BI —0.4396532  0.0748833 —5.98 0.000  —0.5864218 —0.292884

Goodness-of-fit of the measurement model: RMSEA = 0.09; CFI = 0.882.

The goodness-of-fit of the modified TPB model, as indicated by both RMSEA and
CFI was improved. The lack of correlation between SN and FW prevention intention (BI)
has also been highlighted in several studies [20,25]. FW generation may appear to many
as a socially acceptable process, as typically the individuals are not fully aware of the
food quantity they waste. Many consumers also believe that food waste is an inevitable
consequence of food consumption, so they consider their generation regular, and self-
evident practice, which does not indicate an environmentally irresponsible behaviour [59].
In addition, waste prevention behaviours are not publicly visible, therefore prevention may
not be sensitive to subjective norms, a finding also common to recycling behaviour studies,
especially in cases where the visibility of the behaviour is low, such as in large blocks of
flats in urban areas [50].

When the selected additional constructs (GEATT, CONOUT, SK, EA, PR and SR—
Appendix A) were introduced to the extended TPB model (Figure 2), the goodness-of-fit
further improved (RMSEA = 0.08, CFI = 0.876; Table 3). However, not all constructs
were statistically significant. “Specific Knowledge on FW (SKWP) and “Environmental
Awareness” (EA) did not exhibit a statistically significant correlation with “Behaviour
Intention” (BI) (p = 0.504 and 0.354, respectively). The stronger predictive factor for Bl
was an additional to TPB factor, “General Environmental Attitude” (3 = 0.52, p < 0.001),
followed by “Attitude towards FW” (3 = 0.31, p < 0.001), “Consequences-Outcomes of
waste prevention” (§ = 0.22, p < 0.001) and “Perceived Behavioural Control” (3 = —0.34,
p < 0.001). The items for “Perceived Behavioural Control” were negatively stated in the
questionnaire (Appendix A), therefore the negative sign of §3 is in accordance with the
hypothesis H4 tested and the theory (TPB).
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Table 3. Statistical evaluation of the behaviour model examined (Figure 2).
Coef. Std.Error z p>z [95% Conf.Interval]
Structural
Bl <-

ATT 0.310853 0.0360034 8.63 0.000 0.240288 0.381419

PBC —0.341565  0.0540329 —6.32 0.000 —0.447468  —0.235663
GEATT 0.521674 0.0840409 6.21 0.000 0.356956 0.686391
CONOUT 0.217899 0.0479821 4.54 0.000 0.123856 0.311942

SKWP 0.048848 0.0730226 0.67 0.504 —0.942733 0.191970
EA —0.053200 0.0574011 —0.93 0.354 —0.165701 0.059308
B<-
BI —0.270481 0.0829134 —3.26 0.000 —0.432989 —0.107975
PR 0.193024 0.0571598 3.38 0.001 0.080993 0.305055
SR 0.507811 0.4463607 1.14 0.255 —0.367040 1.382662

Goodness-of-fit of the measurement model: RMSEA = 0.08; CFI = 0.876.

In line with the initial hypothesis H1, behaviour was negatively correlated with
intention (3 = —0.27, p < 0.001), which means the greater the FW prevention intention, the
lower the FW quantity generated, following theory and several other studies [19,22,23].
Somewhat surprisingly though, the behaviour was positively correlated with “Planning
Routines” ( = 0.19, p < 0.005), indicating that the better the planning routines, the more FW
generated, a finding that deserves further investigation, as it contradicts both reasonable
expectations and the results of several studies [23-26]. It is expected that good planning
routines, such as checking food stocks before food purchasing, making a shopping list and
planning meals in advance, will lead to less food being wasted. Training and mobilising
people to adopt such planning routines is a significant component of many campaigns for
food waste prevention [1,3,4,6].

It is not clear what might have led to this finding, of a positive correlation between
planning routines and FW behaviour. A study artefact cannot be excluded, while the
limitations of self-reported behaviour may also have played a role. Alternatively, results
may indicate the discrepancies between making plans and holding to them. For example,
making a shopping list and keeping to it (which was not included as a question in this
study) may not coincide.

Behaviour correlation with “Shopping Routines” was not statistically significant
(p = 0.255), leading to the rejection of both H9 and H10. This is also in contrast to other
studies [23-26] but may be the outcome of careful shopping routines well established
widely to Greek customers, because of their relatively low purchasing power and the deep
and long financial crisis experienced in the country. It is worth mentioning that the GDP of
Greece has still not reached its pre-2009 levels.

Results in the literature are contrasting. Regarding the main EFA results, there was no
significant difference in the behaviour (FW generation) according to gender, educational
level, professional status, and income (p > 0.05). A recent study in Croatia also did not
find a significant correlation of gender with FW behaviour [60]. On the other hand, in a
UK study, Barr found that women were more willing to reduce their food waste [61]. In
contrast, many studies in other countries indicated that women throw away more food than
men [29,30,44,62], possibly because they are the ones responsible for food provisioning
and preparation. They often exhibit a “good provider” behaviour, caring for their family
members to have sufficient, healthy, fresh food, which is often not consumed, especially
when there are children in the household.

In this study, marital status was significantly correlated (p < 0.01) with FW behaviour,
with married people generating less FW, but the number of household members did not
affect the FW generation behaviour (p > 0.05). The effect of marital status is not commonly
reported in the literature, so it might be worth including it in future studies. On the other
hand, many studies have found that the larger the size of the household, the less the per
capita food waste produced [29,30,44,62], which was not replicated in this study.
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These differences could possibly be attributed to the economic crisis that prevailed in
the previous decade in Greece, which has severely strained household budgets for vast
sections of the population. Consumers were still very restrained in spending, leading
to reduced food wastage, independent of gender, education level, household size and
professional status. However, this hypothesis requires further investigation.

All these findings should always be considered under the light of the main limitation
of this type of study: the assessment of the FW generation behaviour through a self-
reporting proxy. It is widely accepted that respondents may commonly under-report
their FW generation, to provide answers closer to perceived moral norms of avoiding
food wastage. This could lead research to false correlations. Nevertheless, it has been
shown that the conceptualization of the relationship between attitudes and behaviour,
according to TPB being suitable even when behaviour was self-reported, although the level
of behaviour variability explained was overestimated when self-reporting measures were
used compared to when behaviour measures were objective or observed [21].

5. Conclusions

The classic TPB theory was shown to apply to the study of FW prevention behaviour in
Greek households, with Attitude and PBC being the two statistically significant predictors
of the intention to prevent FW (BI). Moreover, the intention was shown to correlate with
the self-reported behaviour, in the expected direction. In contrast, SN, which reflects the
individuals’ perception of social pressure to reduce FW generation, was not a statistically
significant predictor of intention, a common finding with many similar studies. Omitting
SN from the model, improved its capacity to explain the variance in FW prevention
intention, as indicated by the simplified TPB model goodness-of-fit.

To further improve the predicting capacity, an extended TPB model was examined
using four additional variables for intention and two variables directly affecting behaviour,
with satisfactory results. SEM was used to determine which other latent variables from
General Environmental Attitude, (knowledge about the) Consequences and Outcomes of
FW prevention, Specific knowledge on FW, Environmental awareness, Planning routines,
and Shopping routines improved the abovementioned simplified classic TPB model. In
addition to Attitude and PCB, the General Environmental Attitude and the Consequences
and Outcomes of FW prevention had a statistically significant influence on the Intention.
Regarding the direct effect on FW generation Behaviour, Planning routines were also found
to be statistically significant, while Shopping routines were not.

EFA was also used to shed light on FW generation behaviour by exploring the in-
fluence of demographic parameters; however, no statistically significant correlation was
identified with gender, educational level, household size, professional status, and income.
In contrast, married people were found to generate statistically significantly less FW.

The findings of this study can serve to inform policymakers on how to design and
implement effective FW prevention interventions for Greek households, as it indicates
that—in addition to the well-established approaches—highlighting the Consequences
and outcomes of FW prevention may have a significant impact on enhancing the desired
behaviour. Overall, the need to acquire more profound knowledge on the reasons of house-
hold FW generation across the different EU member states, and transform it into useful
information for decision-makers, in all governance levels, including that of businesses,
who are responsible for developing and implementing FW prevention strategies and action
plans, is currently more imperative than ever if the EU is to meet its ambitious policy
targets, as set in the European Green Deal and the Farm to Fork Strategy [63,64].

Finally, this study adds to the extensive range of studies supporting the TPB’s efficacy
in studying different environmental behaviours [65].
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Table A1. Observed and latent variables of the questionnaire.

Latent Variables

Observed Variables

Classic TPB model variables

ATT-Attitude towards
FW prevention

ATTWP?5: It is essential for me not to throw food
ATTWP6: To buy precisely the quantities of food I need so not to throw them is environmentally
responsible behaviour

SN-Subjective Norms

SN5: Most people whose opinion I am interested in believe that it is essential not to throw food

PBC-Perceived Behavioural
Control

PBC5: I believe I can’t do anything to reduce the food waste I generate
PBCé: It’s difficult to predict precisely how much food my household needs for a regular week

BI-Behaviour Intention

BI5: My intention is not to throw any food at all

BI6: I will check food stocks before making purchases

BI7: I plan to make a list of the food I need to buy

BIS8: I estimate that I will plan the meals of the week to make the most of the food I buy
BI9: I want to cook and prepare precisely the amount of food I need for my household

B-Behaviour for FW
generation

Additional variables

FRUITS: quantities of fruit that are discarded

VEGETABLES: quantities of vegetables discarded
LEFTOVERS: leftovers

TOTAL: the total amount of food not consumed and discarded

GEATT-General
Environmental Attitude

GEATT1: We are approaching the limit of the number of people the earth can support.
GEATT?2: Every citizen must protect the environment

CONOUT-Consequences and
Outcomes of FW prevention

CONOUT3: FW prevention contributes to the conservation of the planet’s natural resources
(e.g., water)
CONOUTS: By preventing food waste I save money

SKWP-Specific Knowledge
on FW

SKWP?7: 1/3 of the quantity of food produced worldwide is not consumed

SKWP8: In developed countries, most of the food waste is produced by households

SKWP11: The production of non-consumed food has high environmental costs in energy, natural
resources (soil, water) and greenhouse gas emissions

EA-Environmental Awareness

EA2: Climate change
EA3: Greenhouse effect
EA5: Waste management hierarchy

PR-Planning Routines

PR1: Check food stocks before making purchases
PR2: Make a list with the foods you need to buy
PR3: Plan your meals several days in advance

SR-Shopping Routines

SR1: I buy most food in one weekly shopping
SR4: I buy food I did not intend to buy because of offers
SR5: I buy more food than I need to cater for unexpected visitors or emergencies
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