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Abstract
Food waste has influenced food security for poor people, food safety, economic development, and the environment. The
objective of this paper is to examine the food waste reduction behavior in a sample of Iran households. The study used the
Theory of Planned Behavior (TPB) as its conceptual framework and further attempted to extend the TPB by incorporating the
addition of new variables (e.g., marketing addiction, the perceived ascription of responsibility, moral attitude, waste-preventing
behavior, and socio-demographic characteristics). Data was gathered using a systematic random sampling technique and ana-
lyzed with structural equation modeling (SEM). The sample size used in the study was 382. The results revealed that TPB and
Extended Theory of Planned Behavior (ETPB)models exhibited a reasonable fit to the data. If key goals are to predict intention to
reduce food waste (IRFW), the TPB is preferable due to a smaller quantity of comparison criteria. However, if the key goal is to
explain IRFW, the ETPB is preferable due to higher R2 compared with others. Besides, the variable “waste-preventing behavior”
was the most significant variables influencing the intention to reduce food waste. Socio-demographic characteristics such as age,
level of education, and income were found to be statistically significant predictors of intention. Finally, the implication for
management and the scope for future research have been discussed.
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Introduction

The global issue of food waste

On a global scale, one-third of produced food for human con-
sumption is converted to waste. Its amount is about 1.3 billion
tons per year (Gustavsson et al. 2011; Lipinski et al. 2013).
According to the UN’s Food and Agriculture Organization
(FAO) (Zaki n.d.), about 50 million metric tons of food pro-
duced is lost in the oriental sub-region of the Middle East. Iran
is responsible for 2.7%, equivalent to around 35 million tons

of the total. The waste mostly includes bread, fruit, vegetables,
and rice ((FAO) 2013). The distribution of food waste differs
among nations and individuals. For instance, the developed
countries in Europe and North America have higher food
waste compared with developing countries in Sub-Saharan
Africa (Papargyropoulou et al. 2014). In Iran, similar to other
medium- and high-income countries, food is wasted to a sig-
nificant extent during the consumption stage of the food sup-
ply chain (Nakouzi 2017).

Food waste has influenced on food security for poor peo-
ple, food safety, economic development, and environment
(Buchner et al. 2012; Geislar 2019). From a moral point of
view, such a large amount of food waste when more than 800
million people around the world are suffering from hunger or
malnutrition should affect us to change our collective and
individual behavior which has afflicted to a large part of the
world’s population (Hossain 2017; Silva 2016). Besides, the
economic avoidable food losses have a direct and negative
impact on the farmer and consumer incomes. The cost of food
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waste and waste production on both sides of the food supply
chain can be very significant. From the environmental aspect,
it is obvious that a large number of resources are used to
produce unwanted food. The process of producing these waste
products emits greenhouse gases that can be avoided
(Scherhaufer et al. 2018; Tonini et al. 2018). Food is wasted
at different parts of the food chain, from harvesting, transpor-
tation, processing, to consumption in private households
(Wahlen and Winkel 2017). The last one has the most contri-
bution and needs a complex set of management behaviors
(BIOIS 2010). A superior comprehension of these behaviors
can be utilized to help improve the proficiency of household
food management and decline food waste generation.

The theoretical background of the study

Recently, the studies on the factors affecting food waste gen-
eration at the customer level have been considered and are still
under discussion (Abdelradi 2018; Mondéjar-Jiménez et al.
2016; Quested et al. 2013). Previous research has shown that
there are many reasons and multiple behaviors that lead to
food waste and suggests it as a complex behavior. Therefore,
finding the proper conceptual framework that can explain this
behavior is necessary. In this regard, some works proposed a
model based on the TPB for analyzing food waste behavior.
For example, van der Werf et al. (2019) suggested a TPB
model for exploring food waste behavior in London,
Canada, based on following constructs: attitudes, perceived
behavioral control, subjective norms, personal norms, good
provider identity, intentions, and household planning habits.
Furthermore, Mondéjar-Jiménez et al. (2016) explored food
waste behavior of Spanish and Italian youths within the frame-
work of the TPB by considering these constructs: concern
about food waste, moral attitude, subjective norms, perceived
behavior control, marketing/sale addiction, intention, and
positive behavior. In addition, Stefan et al. (2013) explored
the effect of consumers’ food waste behavior among
Romanian peoples with its possible drivers including moral
attitudes, lack of concern, subjective norms, perceived behav-
ioral control, shopping routines, planning routines, and inten-
tion not to waste food. Nevertheless, the use of the TPBmodel
to investigate food waste behavior corresponds to some limi-
tations. For example, due to the multidisciplinary nature of the
food waste subject, the TPB has a moderate explanatory pow-
er for behavioral intention (Karim Ghani et al. 2013; Stefan
et al. 2013; van derWerf et al. 2019). Thus, in order to obtain a
better understanding of foodwaste behavior, Abdelradi (2018)
developed a conceptual framework for the analysis of the
consumers’ behavior regarding food waste in Egypt. The con-
structs, including waste reuse, waste recycling, waste minimi-
zation, food choice, food expenditures, personality, religion,
knowledge, and materialistic values, were tested. He conclud-
ed that the above-mentioned parameters had a significant

effect on food waste behavior and need to be incorporated into
the TPB in future studies. Anyway, to better understand the
food waste intention and behavior, considerable researches
covering more factors are still required.

This study focuses on citizens from different regions in the
metropolitan of Mashhad. It is the second most populated city
in Iran, with a population size of 3 million people in 2016. By
use of SEM for analyzing waste behavior, this paper has two-
fold goals: first, TPB is proved to be able to explain the indi-
vidual’s pro-environmental behavior. Therefore, it is neces-
sary to determine whether its main variables (attitude, subjec-
tive norm, perceived behavior control, intention) and the ad-
dition of the new variables (marketing addiction, perceived
ascription of responsibility, moral attitude, and waste-
preventing behavior) have any influence on the intention to
reduce food waste at the consumer level. As mentioned be-
fore, food waste is those of high-quantity waste in the Middle
East countries. There are few kinds of literature assessing the
determinants for such a high share of food waste in those
countries. Hence, the second aim of this project is to answer
this question: what makes the households to generate food
waste more than the global average.

Research hypotheses

This study used the TPB model to explain the behavioral
intention to reduce food waste in Iran. TPB model is a theory,
which widely applied to explore human behaviors through a
cognitive approach (Ajzen 1991; Gao et al. 2017; Halder et al.
2016; Fishbein and Ajzen 1975). In fact, this approach em-
phasizes the attitude and belief. TPB claims that the intention
is the best predictor of behavior. In TPB, the intention is de-
termined by three constructs including attitude, subjective
norm, and perceived behavioral control. Attitude is an indi-
vidual’s favorable or unfavorable assessment of the perfor-
mance of a given behavior (Ajzen 1991). It seems that attitude
is one of the main determinants of behavioral intention like
wasting food (Graham-Rowe et al. 2014; Visschers et al.
2016). In other words, people with a more negative attitude
are more negative in behavioral intention and vice versa
(Taylor and Todd 1995). Subjective norms refer to an individ-
ual’s perception of social pressure or support to perform or not
to perform a given behavior. People’s behavior can likely be
affected by social pressure from others who are close or im-
portant to the person (Ajzen 1991). Subjective norm is a de-
terminant of specific behavior like wasting food via intention
(Graham-Rowe et al. 2014; Stefan et al. 2013). Perceived
behavioral control refers to the individual’s perception of the
easiness or obstacle related to performing a given behavior
(Ajzen 1991). Perceived behavioral control has an influence
on intention associated with a specific behavior such as reduc-
ing food waste (Graham-Rowe et al. 2014; van der Werf et al.
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2019) or planning and shopping for food (Stefan et al. 2013).
In addition, the current research is interested to examine the
impact of additional variables and the mediating role of TPB
constructs. For example, marketing strategies refer to product
promotions, attractive packaging, and special offers. It means
that they encourage consumers to buy excessive amounts of
food, which is one of the main variables behind food waste
(Lyndhurst 2007). The marketing strategies could have an
influence on food waste behavior (Mondéjar-Jiménez et al.
2016). Accordingly, the research hypotheses were formed
and the proposed model is presented in Fig. 1.

H1. Perceived ascription of responsibility positively re-
lated to moral attitude towards household food waste.
H2. Moral attitude had a positive influence on attitude
towards household food waste.
H3. Perceived ascription of responsibility positively af-
fects the subjective norm of reducing household food
waste.
H4. Attitude towards household food waste positively
influences the subjective norm.
H5. Perceived ascription of responsibility has a positive
influence on perceived behavioral control over reducing
household food waste.
H6. Perceived behavioral control positively affects the
subjective norm of reducing household food waste.
H7. Attitude towards household food waste positively
influences perceived behavioral control.
H8. Marketing addiction has a negative influence on per-
ceived behavioral control over reducing household food
waste.
H9. Perceived behavioral control positively affects
household food waste preventing the behavior.

H10. Subjective norm positively affects an individual’s
intention to reduce household food waste.
H11. Perceived behavior control positively affects an in-
dividual’s intention to reduce household food waste.
H12. Waste-preventing behavior has a positive influence
on the intention to reduce household food waste.
H13. City region negatively affects an individual’s inten-
tion to reduce household food waste.
H14. Age of respondents positively affects an individ-
ual’s intention to reduce household food waste.
H15.Gender of respondents positively affects an individ-
ual’s intention to reduce household food waste.

Methodology

Data collection and measurement

The survey was conducted in Mashhad, the second larg-
est city in Iran, from October to December 2017. The
data were collected through means of face-to-face inter-
views by questionnaire. Systematic random sampling
technique was used to select respondents. For sampling,
the urban community in Mashhad was categorized based
on social stratification in the upper, middle, and lower
classes. In each class, three regions were chosen as a
representative area. The number of houses in each rep-
resentative area was selected using the Cochran formula
while their locations were determined randomly using
Google Earth Software. A total of 382 questionnaires
were distributed among the selected homes at nine

Fig. 1 The proposed research model
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regions. If the individual in the house had not
responded, the neighbor was chosen. The response rate
to the questionnaires was 100%.

A two-section questionnaire was developed based upon
various literature about waste behavior (Abdelradi 2018;
Karim Ghani et al. 2013; Mondéjar-Jiménez et al. 2016;
Schmidt 2016). The first section illustrated items that are
applied to measure the constructs of the theoretical
models. According to the recommendation of Ajzen
(1991), each construct had multiple items. For each item,
respondents were requested to reveal the level of their
agreement to the given statement on a 5-point Likert scale
(1, strongly disagree; 5, strongly agree; 3, neither agree
nor disagree). All the constructs along with their state-
ments and the source of adoption are listed in Table 1.
The second section was a set of items that asked the par-
ticipants about socio-demographic characteristics (age,
gender, educational level, income, occupation, and city
region). Moreover, to check the validity and reliability
of the questionnaire, a pilot test was conducted.

Data analysis

SPSS, version 22 (SPSS Inc., Chicago IL) and AMOS 24
(SmallWaters Corp., Chicago IL) were used to perform the
statistical analysis of the data. Descriptive statistics,
Cronbach’s alpha, Pearson correlation coefficient, and miss-
ing data were calculated by SPSS. The measure had less than
1% missing data for most of the items. Furthermore, the two-
stage modeling process proposed by Bamberg (2003) was
used to evaluate model fit, which is conducted in AMOS.
First, the measurement models and then the structural models
were examined. Maximum likelihood method was used to
estimate the parameters in both steps. To evaluate the absolute
fitness of the theoretical models, some indexes were used: the
chi-square test (χ2), the likelihood ratio (χ2/df), the
Comparative Fit Index (CFI), the Root Mean Square Error
of Approximation (RMSEA), the Goodness-of-Fit Index
(GFI), the Adjusted Goodness-of-Fit Index (AGFI), the
Parsimony Goodness-of-Fit Index (PGFI), and the
Incremental Fit Index (IFI). Besides, the Akaike Information

Table 1 Measurement items and their validity and reliability

Construct Measurement statements Cronbach’s
alpha

Composite
reliability

Comments Ref

Attitude (AT) I would like to produce less food waste at home. 0.687 0.571 Acceptable
to
adequate

(Halder et al.
2016)In my opinion, food is worthwhile, so wasting it is a bad thing.

For me, the reduction in food waste at home is beneficial.
It is necessary to promote the preventing of food waste production.

Subjective norm
(SN)

The people who important for me expect me to be environmentally friendly. 0.879 0.687 Adequate (Abdelradi
2018)The people who are important to me suggest that I have to take into account

environmental protection activities.
Families, friends, and society are expecting to work for food waste reduction at

home.
Perceived behavior

control (PBC)
If I want, I can produce less food waste. 0.709 0.658 Adequate (Buchner et al.

2012)Not produce food waste at home is not easy for me.
Less food waste production will depend only on myself.
I produce less food waste, regardless of whether or not there are incentives in

the community
Waste-preventing

behavior (WPB)
I used my own bag instead of a plastic bag for shopping. 0.715 0.680 Adequate (Diaz-Ruiz et al.

2015; Kline
2011)

I try not to buy unnecessary products.
As far as possible, I use old items
I buy products that are used rather than a disposable item

Intention to reduce
food waste
(IRFW)

In the next few weeks, I plan to reduce my food waste with more attention to
buying.

0.711 0.717 Adequate (Buchner et al.
2012)

In the next few weeks, I plan to reduce mywaste of food with more attention to
my meals.

In the next few weeks, I plan to get more information about the effects of food
waste on the environment and on the economic and social conditions of my
community and my community.

Perceived ascription
of responsibility
(PAR)

My personal decisions lead to destruction or protection of the environment. 0.662 0.552 Acceptable
to
adequate

(Abdelradi
2018)The contribution of each person to reducing waste can help diminish the global

impact of food waste.
I can prevent global climate change by reducing the production of household

garbage.
Marketing/sale

addiction (MSA)
The design and shape of the products in the supermarket forces me to buy

unnecessary items.
0.755 0.774 Adequate (Buchner et al.

2012)
Food packaging forces me to buy unnecessary items
Specialized offers in the supermarkets have made me buy more than I need

Moral attitude (MA) I will produce less waste if I know waste have a bad effect on the environment. 0.631 0.674 Adequate (Buchner et al.
2012)If I know my waste production rate is more than other citizens from different

cities, I will produce less waste.
If I know my food waste can feed a few hungry people, I will produce less

waste.
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Criterion (AIC), the Bayesian Information Criterion (BIC), the
Browne and Cudeck Criterion (BCC), and the Expected
Cross-Validation Index (ECVI) are utilized for comparing
the goodness-of-fit of competing models (Arbuckle 2013;
Hair et al. 1998). Table 4 presented the lowest acceptance
quantities for these indices.

Results and discussion

Respondent profiles

Table 2 displays the demographic characteristics of respon-
dents. 63.2% of the percipients were female and 35.8% were
male. Participants’ age ranged from 17 to 70 years with a
mean of 30 (SD = 21.85). A majority of survey participants
were younger than 34 years old (71.50%) and the average age

was 31 years. About 67.10% of respondents had college de-
grees. Self-employment (29%), housekeeper (23.20%), and
student (21.40%) were the highest respondents’ occupation.
The average income of the participants was 450.25 $ (SD =
165.18) and most of them (85.90%) had low income (below
750 $). According to the 2016 census (SCI 2019), the popu-
lation of Iran has the following characteristics: its sex ratio is
102; the percentage of population aged 25–64 years is 50;
people employed in the public sector is 16.7%; the average
household income is about $ 720; The GINI index for urban
area is reported at 0.37, and the unemployment rate is 11%.
Therefore, the community studied in this survey could almost
be a suitable representative of the Iranian population from
gender and age distribution of 25–64 aspects.

Measurement model

Table 3 summarized the mean, the standard deviation, and the
correlation among the latent variables. As can be seen from
this table, there is a positive significant correlation between
attitude (M = 4.27, SD = .54, p < .01), subjective norm (M =
3.75, SD = .69, p < .01), perceived behavior control (M = 3.78,
SD = .63, p < .01), waste-preventing behavior (M = 3.54,
SD = .63, p < .01), intention to reduce waste (M = 3.77,
SD = .66, p < .01), perceived ascription of responsibility
(M = 4.16, SD = .57, p < .01), and moral attitude (M = 4.23,
SD = .55, p < .01). Moreover, the marketing addiction (M =
2.83, SD = .95, p < 0.05) had only a negative significant rela-
tionship with two of the parameters (perceived behavior con-
trol and intention to reduce waste).

Confirmatory Factor Analysis (CFA) was carried out for
eight constructs to assess the validity of the measurement
model (Table 4). As stated by Hair et al. (1998) CFAwas used
to examine identification problems such as the high correla-
tion between coefficients and big standard error. The
goodness-of-fit of the model is presented in Table 4. The value
of χ2/df for CFA model was lower than 2, which fell within
the accepted range of 1 to 3. RMSEAwas 0.043. It was less
than the acceptable value of 0.08. GFI, AGFI, CFI, and IFI
have exceeded the recommended values of 0.9. The PGFI is
over than 0.5, showing an acceptable model fit.

The internal consistency among the constructs was exam-
ined by Cronbach’s alpha and composite reliability (Table 1).
Kline (2011) suggested that reliability coefficients around 0.9
are categorized as excellent, around 0.8 as very good, between
0.7 and 0.6 as adequate, and below 0.5 as unacceptable. In this
study, the reliability coefficients for subjective norm (β = 0.72,
p < 0.001), intention to reduce food waste (β = 0.74, p <
0.001), perceived behavior control (β = 0.60, p < 0.001), mar-
keting addiction (β = 0.72, p < 0.001), waste-preventing be-
havior (β = 0.70, p < 0.001), and moral attitude (β = 0.63, p <
0.001) were adequate. Reliability coefficients of two latent
variables—attitude (β = 0.64, p < 0.001) and perceived

Table 2 Demographic characteristic of the participants

Characteristics Frequency Percent Mean SD

Gender

Male 137 35.80
Female 242 63.20

Age

< 19 40 10.40 30 21.85
20–24 102 26.60

25–29 68 17.80

30–34 64 16.70

35–39 38 9.90

40–44 26 6.80

45–49 22 5.70

> 50 23 60

Levels of education

Diploma 143 37.30
Associate 105 27.40

Bachelor 110 28.70

Master 23 6

Doctorate 2 5

Income ($)

< 750 (low) 329 85.90 450.25 165.18
750–1500 (moderate) 51 13.30

> 1500 (high) 3 0.780

Occupation

Private job 37 9.7
Government job 44 11.50

Self-employment 111 29

Student 82 21.40

Retired 18 4.70

Housekeeper 89 23.20

Unemployed 2 5
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ascription of responsibility (β = 0.60, p < 0.001)—were con-
sidered as acceptable to adequate. Such a low level has been
reported in the literature (Abdelradi 2018; Bortoleto et al.
2012; Nguyen et al. 2015).

Structural model

Modeling comparisons

Two models including TPB and ETPB were independently
examined and their results were compared using SEM
(Table 4). Generally, all structure models showed an adequate
fit to data, according to the suggested fit criteria. TPB model
provided the best goodness-of-fit due to better-fit indexes,
especially smaller value of comparison criteria (e.g., AIC =

145, BIC = 263, BCC = 147, and ECVI = .380). The three
constructs in TPB (attitude, subjective norm, and perceived
behavior control) described 43.4% of the total variance in
waste reduction intention. Eventually, the ETPB model pre-
sented a good model fit. All constructs within this explained
62.3% total of variance in intention. TPB and ETPB models
were compared against exploratory power for explaining food
waste reduction intention. Huh et al. (2009) stated that if the
key objective of a study is to explain behavioral intention, the
R2 value (proportions of variance) would be preferable to be
compared with other model criteria. Thus, ETPB was the best
model for the explanation of the intention to reduce food
waste. Fitness metrics were used in order to know the predic-
tive power of the models. The goodness-of-fit comparative
indexes such as AIC, BIC, BCC, and ECVI of the TPBmodel,

Table 3 Descriptive statistics and
correlations among the latent
variables

Latent variables AT SN PBC WPB IRFW PAR MSA MA

AT –

SN .201** –

PBC .183** .331** –

WPB .196** .336** .415** –

IRFW .179** .398** .389** .460** –

PAR .238** .292** .360** .262** .232** –

MSA − .098 − .037 − .100* − .126* − .100 − .073 –

MA .315** .179** .160** .260** .275** .396** − .009 –

Mean 4.2733 3.7572 3.7820 3.5418 3.7763 4.1632 2.8329 4.2324

Std. deviation .54803 .69523 .63037 .63767 .66153 .57101 .95625 .55862

**p < 0.01; *p < 0.05

AT, attitude; SN, subjective norm; PBC, perceived behavior control; WPB, waste-preventing behavior; IRFW,
intention to reduce food waste; PAR, perceived ascription of responsibility;MSA, marketing addiction;MA, moral
attitude

Table 4 The goodness-of-fit in-
dices of the overall model Model fit criterion CFA TPB ETPB Recommended values (Scherhaufer

et al. 2018; Schmidt 2016)

RMSEA .043 .045 .039 ˂ 0.08

GFI .926 .967 .924 ≥ 0.9
AGFI .896 .947 .902 ≥ 0.9
PGFI .659 .595 .713 ≥ 0.50
χ2 290*** 85*** 295*** p ˃ 0.05

CFI .921 .954 .926 ≥ 0.9
IFI .924 .955 .928 ≥ 0.9
χ2/df 1.615 1.778 1.532 1–5

AIC 436 145 414 Lower value means a better fitting model

BIC 716. 263 636 Lower value means a better fitting model

BCC 447 147 423 Lower value means a better fitting model

ECVI 1.284 .380 1.22 Lower value means a better fitting model

R2 .434 .623

***Significant at α level of .0001; ETPB extended TPB

Environ Sci Pollut Res



which were presented in Table 4, were lower than another
model. Thus, the TPB model can better predict the intention
to reduce food waste.

Role of demographic variables

Chi-squared test (χ2) was conducted to evaluate whether
socio-demographic profile (gender, age, level of education,
income, occupation, and city region) has any effect on the
respondents’ intention to reduce food waste. Table 7 presents
the statistics of the influence of socio-demographic variables
on TPB constructs. As shown in Table 7, there was a statisti-
cally significant relationship between some of the socio-
demographic characteristics and TPB constructs. For exam-
ple, gender exhibited significant effect on moral attitude
(p > .05) and perceived behavioral control (p > .001). Age
had a significant effect on perceived behavioral control
(p > .05), intention to reduce food waste (p > .05), and per-
ceived ascription of responsibility (p > .05). In addition, there
was a statistically significant relationship between the levels
of education, attitude (p > .05), intention to reduce food waste
(p > .001), and perceived ascription of responsibility (p > .05).
Besides, income hadmeaningful influence on subjective norm
(p > .001), waste-preventing behavior (p > .05), and intention
to reduce food waste (p > .001). Moreover, it was found that
there was a significant relationship between occupation, sub-
jective norm (p > .001), perceived ascription of responsibility
(p > .05), and moral attitude (p > .01). Further, the city region
had a significant influence on the perceived ascription of re-
sponsibility (p > .05). Marketing/sale addiction do not appear
to be statistically significant for any of the socio-demographic
variables.

Hypothesis testing

Table 5 and Fig. 2 represent the results of the hypothesis
testing based on the ETPB model. The estimates of standard-
ized coefficients indicated perceived ascription of responsibil-
ity significantly and positively linked to moral attitude
(β = .865, p ≤ .0001), subjective norm (β = .413, p ≤ .0001),
and perceived behavioral control (β = .235, p ≤ .05), respec-
tively. Hence, the hypothesis H1, H3, and H5 were supported.
Besides, a significant positive effect of moral attitude
(β = .527, p ≤ .0001) was observed on attitude towards food
waste, which confirms hypothesis H2. In addition, attitude
(β = .219, p ≤ .05) positively affected the subjective norm; this
provides support on hypothesis H4. Further, attitude (β = .316,
p ≤ .001) and marketing addiction (β = .141, p ≤ .05) had a
significant positive and negative influence on perceived be-
havior control, respectively, which supports hypotheses H7

and H8. Also, perceived behavioral control (β = .703,
p ≤ .0001) significantly related to waste-preventing behavior,
which provided support on hypothesis H9. In contrast,

perceived behavioral control had not a significant (p > .05)
influence on the intention to reduce food waste. Thus, hypoth-
esis H11 was not supported. The results also indicated that
there is a positive significant relationship between subjective
norm (β = .238, p ≤ .05) and the waste-preventing behavior
(β = .729, p ≤ .05) with people’s intention to reduce food
waste, which supports the hypotheses H10 and H12. Besides,
socio-demographic variables such as age (p ≤ .05) had a sig-
nificant effect on the intention to reduce food waste while
gender and city region (p ≥ .05) did not have a significant
influence. These results provided support for H14 and not sup-
ported the H13 and H15 hypotheses.

Regarding the mediating effects, the bootstrapping bias-
corrected confidence interval procedure in SEM was used
(Table 6). Table 7 presents the mediating relationships existing
in the ETPB model. The results show a significant indirect
effect of PAR (β = .089, p ≤ .05) on IRFW through SN. In
addition, AT (β = .064, p ≤ .05) had a statistically meaningful
indirect effect on IRFW through SN. The findings also sup-
ported the mediation effect of WPB in the relationship be-
tween the PBC (β = .423, p ≤ .01) and IRFW. PAR
(β = .022, p ≤ .05) had an indirect influence on IRFW through
the mediation of MA, AT, and SN. Meanwhile, a significant
indirect effect of MA (β = .030, p ≤ .05) on IRFW through the
mediation of AT and SN was found. Generally, the findings
revealed that subjective norm had a mediating role in the re-
lationship between perceived ascription of responsibility, atti-
tude, and moral attitude to an individual’s intention to reduce
food waste at the household level.

Discussion and implication

This study seeks to provide a deep understanding of the inten-
tion to reduce food waste by incorporation of different vari-
ables (e.g., attitude, moral attitude, perceived ascription of

Table 5 Results of the hypothesis testing

Hypotheses Path coefficients Estimate p t value Results

H1 PAR→MA .865 *** 5.568 Supported
H2 MA→AT .527 *** 4.176 Supported
H3 PAR→ SN .413 *** 3.467 Supported
H4 AT→ SN .219 * 2.115 Supported
H5 PAR→ PBC .235 * 2.078 Supported
H6 PBC→ SN .337 ** 3.142 Supported
H7 AT→ PBC .316 ** 2.980 Supported
H8 MSA→ PBC − .141 * − 2.154 Supported
H9 PBC→WPB .703 *** 5.040 Supported
H10 SN→ IRFW .238 * 2.301 Supported
H11 PBC→ IRFW − .089 .727 − .349 Not supported
H12 WPB→ IRFW .729 * 2.230 Supported
H13 CT→ IRFW .376 Not supported
H14 AG→ IRFW * Supported
H15 GE→ IRFW .271 Not supported

Significance level: *** p value ≤ 0.0001; ** p value ≤ 0.01; * p value ≤ 0.05
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responsibility, marketing addition, subjective norm, perceived
behavioral control, waste-preventing behavior, and intention)
into two models (TPB and ETPB), in addition, to investigate
whether the demographic variables have a significant effect on
the TPB constructs. Also, which theoretical models can better
explain the intention to reduce food waste.

This work compares two competing theoretical models
(TPB and ETPB) to explain and predict the intention to reduce
food waste at the consumer level. As shown in Table 4, the
two models showed a reasonable fit to the data, but the ability
to explain and predict the intention to reduce food waste was
different. If the key goals are to predict the IRFW, the TPB is
preferable due to a smaller quantity of comparison criteria
(e.g., AIC, BCC, BIC, and ECVI). However, if the key goal
is to explain IRFW, the ETPB is perforable due to higher R2

compared with others. This result is inconsistent with Huh
et al. (2009), Bai et al. (2014), and Heidari et al. (2018).
They concluded that it is better to use a smaller comparative
criterion and R2 value to predict and explain behavioral inten-
tion, respectively.

The study found that people who have a positive and moral
attitude towards the environment and the importance of food
waste have a greater intention to reduce food waste, although
this influence is developed through the impact on subjective
norm and attitude. Mondéjar-Jiménez et al. (2016) investigat-
ed the behavior of food waste among Spanish and Italian
youth and found similar results. They suggested that the moral
attitude plays a significant role in the intention to reduce food
waste. Second, perceived behavioral control affects the inten-
tion to reduce food waste in a similar way and is one of the

Table 6 The statistics of the influence of socio-demographic variables on TPB constructs

Construct Demographics

Gender Age Levels of education Income Occupation Region
X2 (df) X2 (df) X2 (df) X2 (df) X2 (df) X2 (df)

Attitude 13.41 (12) 71.49 (84) 64.62 (48) * 68.44 (72) 83.50 (72) 24.96 (24)

Subjective norm 17.53 (13) 91.95 (91) 37.09 (52) 135.83 (78)*** 253.80 (78)*** 23.69 (26)

Perceived behavior control 22.21 (12)* 107.83 (84)* 45.11 (48) 81.79 (72) 86.42 (72) 30.22 (24)

Waste-preventing behavior 19.29 (15) 98.33 (105) 44.06 (60) 112.63 (90)* 110.80 (90) 29.25 (30)

Intention to reduce food waste 4.01 (10) 95.47 (70)* 73.52 (40)*** 100.75 (60)*** 65.82 (60) 30.29 (20)

Perceived ascription of responsibility 8.40 (9) 82.87 (63)* 51.18 (36)* 67.79 (54) 73.36 (54)* 29.78 (18)*

Marketing/sale addiction 12.37 (11) 58.04 (77) 31.51 (44) 76.50 (66) 60.50 (66) 27.98 (22)

Moral attitude 91.38 (9)*** 51.74 (63) 27.45 (36) 53.29 (54) 77.82 (54)** 15.14 (18)

Significance level: *** p value ≤ 0.0001; ** p value ≤ 0.01; * p value ≤ 0.05

Fig. 2 The extended TPB model and standardized estimates (***p value ≤ 0.0001; **p value ≤ 0.01; *p value ≤ 0.05)
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variables that can explain the intention to reduce food waste.
This is in accordance with our previous studies (e.g., Sánchez
et al. (2018), Yadav and Pathak (2017), Mondéjar-Jiménez
et al. (2016)). Third, the subjective norm proved to be one of
the important factors in explaining the intention to reduce food
waste, confirming previous works (Heidari et al. 2018;
Mondéjar-Jiménez et al. 2016; Sánchez et al. 2018; Yadav
and Pathak 2017). Fourth, waste-preventing behavior was
found to be the most important predictor of intention to reduce
food waste. That is, individuals who have done activities such
as waste reuse, waste minimization, and waste recycling are
more likely to produce less food waste. This result, in con-
junction with the study of Abdelradi (2018), suggests that
waste behavior including reuse, recycling, and minimization
have a positive and significant effect on food waste behavior.
Besides, waste-preventing behavior mediated the effect of per-
ceived behavioral control on the intention to reduce food
waste. Fifth, the sale and marketing strategies which promoted
by supermarkets has a direct and significant impact on the
perceived behavior control. Mondéjar-Jiménez et al. (2016)
concluded that the purchase context could increase the gener-
ation of food waste at the customer’s level and have a strong
direct impact on their behavior. Sixth, perceived responsibility
for environmental issues directly affects moral attitude, sub-
jective norm, and perceived behavioral control. It also indi-
rectly had a significant influence on the moral attitude and
subjective norm. In other words, it indirectly had a significant
contribution to the explained variance of intention to reduce
food waste. We have previously confirmed the same results
(Heidari et al. 2018).

Recently, some studies have dealt with the interaction be-
tween socio-demographic variables and the TPB constructs in
pro-environmental behaviors (e.g., recycling and energy sav-
ing) (Botetzagias et al. 2015; Botetzagias et al. 2014). Hence,
the effect of demographic variables on the TPB variables was
tested. The results showed that some of the demographic var-
iables have a statistically significant influence on TPB con-
structs. In general, among all socio-demographic characteris-
tics, only age, level of education, and income had a significant
impact on the intention to reduce household food waste. It
should be noted that the socio-demographic variables together

with the other TPB constructs could explain the intention to
reduce household food waste. These findings were inconsis-
tent with previous studies (Ajzen 1980; Botetzagias et al.
2015; Heidari et al. 2018).

Visschers et al. (2016) and van der Werf et al. (2019) rec-
ommend that food waste reduction interventions should focus
on TPB construct such as intention, perceived behavioral con-
trol, and attitude. Our findings generally comply with that.
Moreover, we suggest that waste-preventing behavior as an
additional factor in TPB is a key determinant of intention to
reduce foodwaste. In other words, the results of this study also
provide some important practical implications for municipal-
ities and other related organizations to encourage individuals
to reduce food waste at home. First, since the attitude, the
moral attitude, and the perceived behavioral control have an
influence on food waste, some lectures and programs on the
topic of environmental protection and the environmental im-
pacts of food waste by organizations could be helpful. These
activities can make people understand the consequences of
food waste and try to reduce it. In addition, these measures
help individual comprehend that they have the ability as well
as the responsibility to decrease their food waste. Second,
considering the importance of subjective norm on the reduc-
tion of food waste, measures should be taken to promote the
waste reduction behaviors in the community and make cul-
ture. This means the interventions are developed that aims to
strengthen the subjective norm as well as the personal attitude
that wasting food is not right and should be reduced. It addi-
tionally implies raising people’s sustenance education by pro-
viding information that enables them to improve their house-
hold planning habits. Third, it was found that waste-
preventing behaviors could directly affect food waste. Diaz-
Ruiz et al. (2015) and Abdelradi (2018) also suggested that
waste prevention behavior directly influenced food waste be-
havior. It means that people who present more positive pre-
vention behavior (such as reuse of old items or not purchasing
the unnecessary product) are expected to have a greater inten-
tion to reduce food waste. On the other hand, the planning and
implementation of solid waste management programs such as
3Rs (Reduce, Reuse, and Recycle) in the city can increase
intent to decrease food waste. Finally, marketing and sale

Table 7 Mediation analysis
results using a bootstrapping bias-
corrected procedure

Path Indirect effect (β ) S. E. BC 95% CI p

Lower Upper

PAR→ SN→ IRFW .089 .061 .008 .272 *

PAR→MA→AT→ SN→ IRFW .022 .018 .000 .082 *

MA→AT→ SN→ IRFW .030 .024 .000 .107 *

AT→ SN→ IRFW .064 .050 − .001 .220 *

PBC→WPB→ IRFW .423 .427 .172 1.956 **

Significance level: ** p value ≤ 0.01; * p value ≤ 0.05
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strategies such as “buy one, get one free later” and attractive
packaging proved to increase food waste generation. Findings
from Mondéjar-Jiménez et al. (2016) confirmed that offers,
advertisements, and the layout of goods in supermarkets can
significantly affect food waste production. Therefore,
policymakers should deliberate the role of food companies
and retailers when implementing food waste programs.

Limitation and future research

Despite the effectiveness of the results of this study and its
practical applications, some limitations should be taken into
consideration. First, the study adequately expanded the original
TPB model; more extensive variables (e.g., food expenditures,
religion, financial attitudes) should be incorporated into this
model. Such efforts would help to provide a more comprehen-
sive understanding of intention and behavior to reduce house-
hold food waste. In another word, the explanatory power of the
proposed framework was 62.3% (i.e., R2 = 0.623), so further
studies integrating more effective constructs are still needed to
enhance the predictive power of the models. Second, the study
is constrained to measuring intention, not real behavior. Thus,
future researches should investigate the actual food waste be-
havior so that the linkage between intention and behavior will be
established and the findings will be generalized. Third, a limita-
tion refers to the main outcome measure. It means that the data
was collected by the self-report method. In general, the limita-
tion related to self-report measures leads to some errors (e.g.,
respondents might exaggerate their report of intention to reduce
food waste), which may have a negative impact on data quality
(Schmidt 2016). Therefore, future studies should try to prevent
these errors, for example, at least use forgiving words or, if
possible, investigate experimentally the effect of variables on
food waste behavior in the community. Forth, our research con-
centrated on a sample from Iran with the aim to evaluate the
intention to reduce household food waste. However, this study
provides a basis for initiating further research on why food is
wasted in other countries especially in the Middle East.

The evidence presented here deliver several practical appli-
cations for future studies on the prevention of household food
waste. For example, future research should focus more on (1)
assessing other factors that have influence on food waste pre-
vention behavior through TPB model, such as religion, per-
sonality, and situational factors, (2) implementation and eval-
uation the marketing strategy (discounts, size of food pack-
ages, etc.) on food waste generation by examining several
experimental and control groups over a specified period of
time, (3) transferring the results of this research to other sam-
ples (samples with larger population size and heterogeneous
socio-demographic characteristics), especially in other coun-
tries, exploring the effect of cultures on food waste-preventing
behavior, and (4) identifying incentives and barriers to reduc-
ing food waste at household level.

Conclusion

The individual’s intention to reduce household food waste in
the city of Mashhad, Iran, was successfully modeled. For this,
many factors including the TPB main variables (attitude, sub-
jective norm, perceived behavior control, and intention) and
the new constructs (marketing addiction, the perceived ascrip-
tion of responsibility, moral attitude, and waste-preventing
behavior) combined in a hypothesized model. The extended
TPB model improved the explanatory power of the proposed
framework in measuring the intention to reduce household
food waste. Waste-preventing behavior appeared to be the
main predictor of intention to reduce household food waste
and interventions should concentrate on establishing this de-
terminant. This can be practiced through further initiation of
attitude, moral attitude, the perceived ascription of responsi-
bility, and marketing addiction. Overall, it was found that
perceived behavioral control positively affected the subjective
norm. Subjective norm also had a mediating role in the rela-
tionship between perceived ascription of responsibility, atti-
tude, and moral attitude to intention to reduce household food
waste. Finally, age, level of education, and income were those
of demographic characteristic which had a significant influ-
ence on intention to reduce food waste.
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