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In developing countries, urbanization and demographic changes are increasing food waste generation at
household levels. However, it remains unclear how behavioural and personal characteristics influence the be-
haviours of urban consumers in developing countries regarding food waste. In this study, we extended the
integrative model of behavioural prediction to examine the determinants of food waste behaviour amongst a
sample of 698 urban dwellers in Addis Ababa, Ethiopia. The empirical results revealed that attitudes and
perceived behavioural control were the most important predictors of intention toward food waste reduction.
With regard to food waste behaviours, the results showed that the more an individual feels obliged to discard less
food, the higher the odds that the quantity of food that gets wasted by the household would be reduced. Likewise,
knowledge about the negative impacts of wasting food and an ability to interpret information on labels of food
products were associated with decreased quantities of household food waste. In addition, lower psychological
distance to food waste was generally associated with lower quantities of wasted food. Finally, sociodemographic
characteristics and food-shopping routines were found to be significant predictors of food waste behaviours.
Overall, these findings constitute an entry point for more research and policy measures in order to understand
determinants of household food waste behaviours in developing countries and to design effective interventions to
reinforce their behaviours towards more sustainable food consumption patterns.

1. Introduction

Achieving the Sustainable Development Goals (SDGs) and the 1.5C
goal of the Paris Agreement has been a major focus of research and
policymaking in recent years. In this context, reducing or eliminating
food waste (FW), i.e., raw or cooked food materials discarded before,
during or after food preparation (Caldeira et al., 2017), has received
considerable attention as an efficient means to accomplish these sus-
tainability goals, in both developed and developing countries. The hy-
pothesis is that FW compounds sustainability challenges, posed by
natural-resource degradation, climatic and environmental changes,
and population growth and associated demographic changes that cur-
rent food systems face and that will accelerate in the coming decades
(FAO, 2019; Lemaire and Limbourg, 2019). Particularly in developing
countries, and especially Sub-Saharan African (SSA) countries, FW is
closely linked to sustainability from two interrelated angles: food se-
curity and environmental change (Shukla et al., 2019).
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With regard to food security, it is estimated that around 800 million
people are chronically undernourished. At the same time, it is estimated
that roughly one-third of food produced globally is lost or wasted along
the food chain (Ivanova et al., 2020). In SSA, where almost one in every
four people is undernourished and lacks adequate food for a healthy and
productive life, it is estimated that close to 40% of food produced is lost
or wasted ((Bremner, 2017); Sheahan and Barrett, 2017). Thus, such
high prevalence of undernourishment on the one hand, and significant
FW on the other suggest that reducing FW could decrease the pressures
on food systems and contribute towards enhanced food and nutrition
security (Li et al., 2021).

In relation to environmental change, several studies have established
that a better management of FW has the potential to substantially lower
greenhouse gas (GHG) emissions and reduce the environmental foot-
print of food systems (Shukla et al., 2019).This is supported by the fact
that food supply chains are resource intensive, accounting for 20% of
land resources, 70% of water withdrawals, and around 30% of energy
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consumption (Godoy-Fatindez et al., 2021). In addition, food supply
chains generate significant amounts pollutants, solid waste and GHG
emissions (Poore and Nemecek, 2018) For instance, the share of devel-
oping countries in GHG emissions due to food loss and waste (FLW) has
been growing remarkably in past few decades, adding around 70 Gt
COqe to atmospheric GHG stock, an amount corresponding at current
rates to 2 years’ emissions from all anthropogenic sources (Porter et al.,
2016; Scherhaufer et al., 2018). The IPCC estimates that reducing FLW
in the food supply chain could decrease GHG emissions by 0.76-4.5
GtCO2-eq yr’1 (Shukla et al., 2019). Therefore, the UN 2030 Agenda
recognizes the links between reducing FLW and achieving the Sustain-
able Development Goals (SDGs), especially SDG 12 which sets a target of
halving per capita global FW at the retail and consumer levels by 2030
and reducing losses along production and supply chains.

From a literature perspective, the last decade has witnessed an
exponential growth in research related to FLW (Xue et al., 2017).
However, existing evidence on questions related to the determinants of
FW in the context of developing countries as well as policy options to
reduce it are still under-researched (Spang et al., 2019). In this regard,
Xue et al. (2017) and Li et al. (2021) point out that existing knowledge
and quantitative assessments of FW in developing countries are insuf-
ficient to inform policymakers and to support interventions and actions
on reducing FW. Furthermore, previous studies on FLW in developing
countries are widely diverse with regard to context, methods and
coverage of the stages of the value chain (Cattaneo et al., 2021). In
particular, a significantly small number of these studies have empirically
examined the role of the cognitive, emotional and behavioural aspects
that share and influence consumers’ food waste behaviour (FWB). This
lack of studies on the behavioural aspects of FW, in developing countries
especially, presents a major limitation in the literature given that un-
derstanding and then changing consumer behaviour through relevant
interventions is a crucial step towards reducing FW and promoting a
sustainable management of food chains (Aschemann-Witzel et al., 2018;
FAO, 2019).

With this background, this study aims to address the above-
mentioned gaps in the existing knowledge on FW in the context of
developing countries. Specifically, taking Addis Ababa in Ethiopia as a
case, this study extends a theoretically grounded framework, the “inte-
grative model of behavioural prediction” (IMBP) (Fishbein, 2008;
Fishbein and Ajzen, 2010), to explain and predict FWB of a sample of
698 households in Addis Ababa. The study adopted the European
Commission’s definition of FW, stating that household FW is waste
composed of raw or cooked food materials, and includes food discarded
before, during or after food preparation (Caldeira et al., 2017). While the
literature traditionally categorizes FW at the consumer level into three
main groups: unavoidable, possibly avoidable and avoidable (Beretta
etal., 2013), we focus on the latter two categories. More specifically, our
analysis focuses on edible food that households throw away because of
being regarded unanimously inedible or being no longer wanted (van
der Werf et al., 2018).

The remainder of this study is structured as follows. Section 2 re-
views and positions the present study in the relevant academic litera-
ture. Section 3 presents the theoretical framework. Section 4 describes
the study area and the survey design and presents the data analysis
process. Section 5 reports and discusses the empirical results. Finally,
Section 6 concludes the study and draws policy implications and the
avenues of future work.

2. Prior literature and contribution
The design of the present study was based on a “scoping” review' of
! Scoping reviews are "preliminary assessment of potential size and scope of

available research literature” with the aim to identify nature and extent of
research evidence (Grant and Booth, 2009)
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the theory-based empirical literature on households’ intention and be-
haviours towards FW reduction published during the period between
January 2010 and January 2021. Hence, for a study to be included in our
review, it had to meet two criteria: (i) to have adopted a theoretical
model including behavioural dimensions to empirically explain and
predict households’ intention and behaviour towards reducing FW; and,
(ii) to have been published during the above-mentioned period. The
focus on the period 2010-2021 is justified by the findings of Xue et al.
(2017), which reveal that the empirical literature on FLW has prolifer-
ated since 2010, whereas earlier studies were dominated by technical
and specialized publications with few contributions by economists
(Cattaneoet al., 2021). The literature review was undertaken by
searching Google Scholar, Scopus and Web of Science.

Table 1 summarizes the most relevant studies identified by our re-
view of the literature based on their context, theoretical model adopted,
the quantification method, the dependant variable and the measure-
ments and predictors of intention and behaviours regarding FW. Upon a
close look at these studies, five major characteristics/limitations in
previous literature can be identified, which are briefly presented in the
following paragraphs, together with a description of how the present
study extends the current body of knowledge.

First, the initial results of our review of the literature identified 57
studies that addressed consumer and household FW (Table S1 in the
supplementary material). Less than 20% of these studies investigated
household FWB in the context of a developing country. In this respect,
Nahman and de Lange (2013) note that there has been a rigid spatial
division in FLW literature, where studies focusing on developing coun-
tries revolve primarily around “food loss” within upstream stages of the
food chain and those focusing on developed countries tend to centre
more on “FW” that occurs during the consumption stages (HLPE, 2014).
This tendency in the literature has been ascribed to the argument that
consumer FW in developing countries is much less than that in devel-
oped countries. However, Spang et al. (2019) point out that this argu-
ment remains under-explored and unproven. Therefore, many questions
related to measuring and identifying where and why FW occurs in
developing countries remain unanswered (Xue et al. (2017). This pre-
sents a major shortcoming in extant literature since the likely impacts of
increased consumer FW in developing countries could be even severer
and challenging because FW would co-exist with food insecurity and
other sustainability challenges. Therefore, the present study makes its
first contribution to the existing literature by examining the de-
terminants of FW at the household-level in the context of a developing
country, Ethiopia.

The second limitation of the reviewed literature is that many of the
previous studies on developing countries were not guided by a theo-
retical framework. The lack of an overarching theoretical framework in
these studies presents a concern as theoretical frameworks provide a
basis to construct and empirically test relationships between conceptual
ideas and variables. In many of these studies, the role of the ‘behav-
ioural’ aspects in relation to consumers’ FW practices was neglected,
despite that fact that consumer behaviour is increasingly becoming a
major cause of FW in developing and emerging countries (FAO, 2019).
In this regard, Li et al. (2018) point out that several measures have been
proposed to reduce FW in recent decades with ‘technological’ measures
being the ones that have received most interest, whereas the role of the
‘human factor’ in reducing FW did not receive the same level of atten-
tion until very recently, despite the fact that evidence suggests that most
FW during consumption stages in developing countries can be avoidable
with more sustainable consumer behaviour (Farr-Wharton et al., 2014).
Thus, Stockli et al. (2018) argue that behavioural change can play a
specially effective role in reducing FW because consumption is the stage
where the natural resources invested and economic value accumulate
throughout the food chain. The second contribution of this study is that
it adopts a behavioural perspective on FWB and integrates behavioural
factors together with environmental constraints and socioeconomic
characteristics of households to understand the underlying process of
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Table 1
List of the reviewed theoretically-based empirical literature on households’ intentions and behaviours towards FW reduction during the period January 2010- January
2021:.
Study Context theoretical model dependant variable Predictors of intention and behaviour*
ATT SN DN PBC INT MN PD EC SA AR SI SE
Aydin & Yildirim Turkey Theory of self-concept Self-reported FW - - +
(2021) maintenance Intrinsic behaviour
moral attitudes
Van der Werf et al. UK, Canada TPB** Self-reported intention +- + +- +- -
(2018) to reduce FW +
Heidari et al. (2019) Iran ETPB*** Self-reported FW + + + +
behaviour
Soorani & Iran ETPB Self-reported FW + + + +
Ahmadvand behaviour + +
(2019)
Fami et al. (2019) Iran TPB** Self-reported FW - + + +
behaviour -
Abdelradi (2018) Egypt Consumer behaviour Self-reported FW + +
behaviour
Achemann-Witzel Uruguay Self-reported FW + + -
et al. (2018) behaviour
Aktas et al. (2018) Qatar TPB Self-reported FW + + - -
behaviour
Mattar et al. (2018) Lebanon Consumers’ behaviour Self-reported FW +
behaviour
Diaz-Ruiz et al. Spain Theoretical model Self-reported FW + +
(2018) considering FW related behaviour
behavioural aspects and
consumer values
Romani et al. (2018) Italy TPB Self-reported FW + + + + - + -
behaviour
Karim-Ghani et al. Malaysia TPB Self-reported FW + + +
(2013) separation behaviour
Stefan et al. (2013) Romania TPB Self-reported FW - - - + +
behaviour
Poins et al. (2017) Greece Theoretical model Self-reported FW +
considering FW related behaviour
behavioural aspects
Russell et al. (2017) UK TPB Self-reported FW + - - - -
behaviour
Visschers et al. Switzerland TPB Self-reported FW + + + + ++
(2016) behaviour +
Schmidt (2016) Germany Integrative influence Self-reported FW + + +
model of pro- behaviour
environmental behaviour
Stancu et al. (2016) Denmark ETPB Self-reported food + + + - - -
waste:
Mondéjar-Jiménez Spain and TPB Self-reported FW +- ++ + + + -
et al. (2016) Italy behaviour + +
Graham-Rowe et al. UK TPB Self-reported FW + + + + + +
(2015) behaviour
Langen et al. (2015) Germany TPB Self-reported food + +
waste
Parizeau et al. Canada Theoretical model Self-reported FW + + + +

(2015)

considering FW related
behavioural and
sociodemographic
aspects

behaviour combined
with observations of
organic, recyclable,
and garbage waste
production rates

* ATT = Attitude, SN = Subjective norm, DN = Descriptive norm, PBC = Perceived behavioural control, INT =vIntention, MN = Moral norm, PD = Psychological
distance, EC = Environmental constraints, SA = Skills and abilities, and SI = Self-identity. The green colour indicates that the predictor was used in the reviewed article
as a determinant of intention towards FW reduction, whereas blue colour indicates that the predictor was used in the reviewed article to explain households’ FW
behaviour. A “+/-” sign indicates that the predictor has a positive/negative effect on households’ intention and/or behaviours to reduce FW. A bold font indicates that
the reviewed article found a statistically significant effect of the predictor on households’ intention and/or behaviours to reduce FW, whilst a regular non-bold font
indicates insignificant effect.

“* Extended Theory of Planned Behaviour (ETPB).

- Theory of Planned Behaviour (TPB).

FWB. Such a comprehensive approach for establishing the determinants
of consumer FWB can inform the design of evidence-based interventions
to change consumer behaviour and build sustainable FW management

systems.

In connection with the previous limitation, the bulk of the thin
literature that has investigated the influence of cognitive and

behavioural factors on consumer FWB in developing countries (e.g.
Abdelradi, 2018; Soorani & Ahmadvand, 2019; Fami et al., 2019), has
predominantly been based on the Theory of Planned Behaviour (TPB).
Although the TPB has been the workhorse of this literature for the past
decade, it has been criticized for insufficiently addressing some moral
considerations including ‘anticipated regret’, which are particularly
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important in a morally relevant domain such as FW (Manstead, 2000).
Anticipated regret plays an important role in shaping pro-environmental
and conservation behaviours since it measures consumers’ anticipated
feelings of moral regret due to wasting food (Kaiser, 2006). Likewise,
there have been criticisms that TPB does not adequately account for
environmental factors that influence FWB (e.g. Li et al., 2018). There-
fore, several studies have emphasized the importance of adding other
moral and normative predictors of behaviour (e.g. Liao et al., 2018), and
situational and conditional factors to broaden the scope of TPB use and
improve its predictive power in different context (e.g. Ajzen, 1991;
Donald et al., 2014). The third contribution of this study is the utiliza-
tion of the IMBP (Fishbein, 2008; Fishbein and Ajzen, 2010), which
combines elements of behavioural prediction from TPB and the most
prominent theories for this purpose, such as the reasoned action theory,
the health belief model, the social cognitive theory, and the normative
conduct theory. None of the reviewed literature in Table 1 adopted the
IMBP, except the attempt made by Schmidt (2016), who integrated
perceptual, motivational and behavioural predictors within an integra-
tive influence model for pro-environmental behaviour to explain
FW-prevention behaviours of households. The IMBP developed in the
present study integrates the above-mentioned morally relevant con-
structs (moral norm and anticipated regret), and added three additional
constructs (environmental constraints, skills and abilities and psycho-
logical distance) to the traditional TPB model to explain and predict
actual FWB of households.

As shown in Table 1 another obvious limitation of the reviewed
literature is that previous studies relied mostly on self-reported infor-
mation regarding the amount of food thrown away by households (e.g.
Aktas et al., 2018; Aydin and Yildirim; 2021; Heidari et al., 2019), which
may differ significantly from the actual amounts. Previous studies have
adopted a range of methods, such as FW diaries (e.g. Katajajuuri et al.,
2014) and waste composition analysis (e.g. Lebersorger and Schneider,
2011) and other questionnaire-based approaches (e.g. Abdelradi, 2018;
Aktas et al., 2018). Several authors highlighted the need for further
research using more direct measurements to estimate consumer FW
(Spang et al., 2019; van der Werf et al., 2018). The fourth contribution of
the present study is given by our measurement approach of FW that was
envisaged to minimize the potential gap between reported and actual
FW. That is, we followed a two-step approach, where the dimensions of
the container that consumers use to dispose food items were measured,
and then households were asked to indicate the number of times they
empty the container per week. Based on this information, we were able
to provide a refined estimate of the quantity of FW.

Last but not least, despite the fact that the literature on demographic
change and sustainable development establishes a relationship between
economic growth and the population percentage living in urban areas,
as well as the production of FW, very little of the literature reviewed in
Table 1 accounted for the role of spatial variances across and within the
study areas in relation to consumers FWB. As noted by Seto and Ram-
ankutty (2016), urbanization, which is happening most rapidly in
developing countries in Africa and Asia, is not just about the growth in
the percentage of urban population, but also involves multiple and
broader dimensions (Abu Hatab et al., 2021), including changes in
shopping patterns and eating habits and spatial re-arrangement of the
retailing sector. In addition, urban growth in developing countries has
been associated with increased consumer FW, which poses significant
threats to food system sustainability and magnifies existing challenges in
terms of poverty, food insecurity and malnutrition (Abu Hatab et al.,
2019). These rapid urbanization processes together with the growing
middle class and the changes in dietary preferences and food con-
sumption patterns imply that developing countries may exhibit similar
patterns of consumer FW to more developed countries. A better under-
standing of the determinants of consumer FWB in “urbanizing” envi-
ronments in developing countries can help design effective urban
planning policies to transform urban food systems towards sustainabil-
ity. Therefore, another added value of the present study is the relatively
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large sample (698 urban households) on which the empirical analysis
draws. That is, compared to previous similar studies concerning con-
sumer FWB issues in the context of SSA countries (e.g. Cronjé et al.,
2018; Gikuri, 2021), the sample size and response rate of this study is
highest. In connection with this, our sampling strategy allowed us to
account for variations in FWB amongst dwellers of different spatial areas
of the city of Addis Ababa. This city-level analysis provides a more
nuanced picture of the complexity and diversity of FWB and the un-
derlying processes of food wasting by capturing the influence of and the
interaction between cultural, socioeconomic and context-specific char-
acteristics of local consumers in various spatial settings.

3. Conceptual underpinnings of the study

As shown in Fig. 1, our IMPB approach views consumer FWB as
consisting of two main subsequent stages: intention and actual behav-
iour. In the ‘intention’ stage, we followed previous TPB-based studies on
consumer FWB, which emphasize the roles of attitudes, norms (subjec-
tive and descriptive), perceived behavioural control (PBC) in shaping
consumers’ intention toward FWB (e.g. Graham-Rowe, 2015; Soorani
and Ahmadvand, 2019). Elements within this literature have also sup-
ported including ‘self-identity’ as a causal antecedent to attitude and
also support the fact that it exerts its effects on intentions through the
constructs of the model (e.g. Booth et al., 2014).

In the second stage, and according to the premise of the IMBP,
behavioural intentions are anticipated to predict actual FWB. The IMBP
also recognizes that the intention-behaviour relationship may become
distorted by factors that inhibit or constrain the individual from per-
forming the intended action, even if the individual has positive in-
tentions to reduce FW, or alternatively by factors that contribute to
promote, push, or encourage actual behaviour. For instance, an indi-
vidual intending to reduce FW might be constrained by a lack of skills
and/or abilities, by unexpected environmental barriers and constraints
in regards to the performance of the actual FWB.

Thus, to adapt the IMBP for the purpose of our analysis, we followed
the five guidelines in Fishbein and Ajzen (2010, p.282) by adding pre-
dictors beyond the stage of intentions in operationalizing internal
components of the model to influence consumers’ actual FWB. As
illustrated in Fig. 1, we propose the extension and deepening of the
intention-behaviour relationship within the IMBP by introducing con-
structs related to ethical dissonance. First, actions performed by con-
sumers to reduce FW waste may represent a private provision of a public
good (i.e. reduction of negative environmental externalities), with the
private utility part related to the act of contributing to this end.
Although there is little existing research on the motivations underlying
such behaviour, the work by Meier (2007) suggests that self-reward,
guilt reduction and self-esteem contribute to activate such behaviours.
The psychological phenomena of ethical dissonance is identified from
the inconsistency between sustaining a moral self-image and the temp-
tation of benefiting from deviating from what one should do (Barkan
et al., 2015). Therefore, moral norms are introduced into the IMBP to
represent the obligation and right behaviour to choose and act for a
positive self-esteem (Stern, 2000).

Then, when acting against this norm, and following Thgrgersen
(2006), the individual may experience bad conscience and feelings of
guilt. Thus, the construct of anticipated regret was introduced together
with the moral norms construct to operationalize the trade-off between
the behavioural obligation and its potential emotional cost. Further-
more, as both moral norms as well as anticipated regret are
two-dimensional constructs weighing in a social distance (own-self vs.
distant other) and a temporal distance (now vs. distant future) (Todorov
et al., 2007), we also include the construct of psychological distance. A
greater psychological distance, thus viewing the reduction of FW as
more desirable than feasible and thus less own-and-now centred is then
associated with a lower likelihood of actions taken to reduce FW.
Finally, Fig. 1 shows that individual difference and background and
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Attitudes

Subjective norms Intention

Descriptive norms

Perceived
behavioral control
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Psychological
distance

Food-waste

behavior

Environmental
constraints

Skills &
abilities

Self-identity

Sociodemographic variables

Fig. 1. The integrative model of behavioural prediction related to household food waste behaviour
Note: Partially adapted from Fishbein (2008), Fishbein and Ajzen (2010). Constructs introduced by the authors to the IMBP are in dash-dot line.

distal factors, such as household income, household size, age and edu-
cation level (Song et al., 2018), may indirectly influence FWB.

4. Data and methods
4.1. Survey design

In accordance with our theoretical model in Fig. 1, a paper-based
questionnaire was designed to investigate the determinants of FWB
amongst urban and peri-urban consumers in Addis Ababa. The final
questionnaire was translated into Amharic, and reviewed by three local
researchers in the fields of waste management, environmental sustain-
ability and agricultural economics. Then, the questionnaire was pre-
tested with 20 dwellers randomly selected from the 10 districts of
Addis Ababa to ensure the appropriateness and clarity of questions and
to ascertain that respondents comprehended and answered the questions
as intended. The final questionnaire contained informed consent and
consisted of five main sections. A copy of the questionnaire is available
in the Supplementary material of this paper. Section 1 contained ques-
tions related to the sociodemographic characteristics of the respondents
and their households. Section 2 consisted of questions related to food
buying and eating habits and Section 3 included questions related to
reasons for discarding food. Finally, in Section 4, a set of statements and
questions covering the behavioural constructs displayed in Fig. 1were
included to investigate consumer FWB.

With regard to the assessment of consumer FWB (Section 4 of the
questionnaire), questions were adapted mainly from previous studies
cited in the introduction and the theoretical framework sections of this
study. Except for the attitude and psychological distance constructs, a
seven-point Likert-scale ranging from “strongly disagree” (1) to
“strongly agree” (7) was used to collect answers to questions related to
the behavioural constructs. Attitudes toward FW were assessed using
five 7-point bipolar items, with higher scores indicating more positive
attitudes toward FW. Psychological distance to FWB was measured using

3 items covering the social, temporal and spatial dimensions in relation
to FWB. The exact questions and the response options are presented in
the attached questionnaire in the supplementary material.

4.2. Study area and sampling strategy

With a population estimated at 4.7 million in 2020, Addis Ababa is
the capital and largest city in Ethiopia, and one of the rapidly growing
economic and political centres in Africa (World Bank, 2015). The city is
home to around 40% of the total urban population in Ethiopia (Schmidt
et al., 2018). With a rapid urbanization rate of around 19%, the popu-
lation of Addis Ababa is projected to further grow by the year 2035
(OECD, 2020), which is expected to bring significant land use changes,
to add pressures on the food system and to have major consequences on
poverty and food security (Goshu et al., 2013). In this regard, the 2016
Demographic and Health Survey report already indicates that food se-
curity is a pressing issue, with nearly 15% of children under five years of
age being chronically undernourished (Central Statistical Agency (CSA)
[Ethiopia] and ICF 2016), and 13% and 18% of women and men (be-
tween 15 and 49 years), respectively, being underweight. In tandem
with urban sprawl, rising incomes and rural-urban migration, Addis
Ababa has been experiencing a surge in urban food demand and
increased FW generation at the consumer level (Schmidt et al., 2018),
which contributes at least 60-70% to the total waste generated in the
city (Adebe, 2018). In this regard, Wubneh (2013) points out that
growing levels of consumer FW in recent years represents one of the
most challenging environmental issues for the local authorities of Addis
Ababa, thus posing further social, economic and environmental
challenges.

As shown in Figure S.1 in the supplementary material, Addis Ababa
contains 10 sub-city administration (or districts). According to (Erena,
2017), these 10 districts can be categorized into four settlement areas.
Historically, the development of these settlement area coincided with
the economic development of Addis Ababa. Generally, districts within
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each settlement area share common social, economic and environmental
characteristics. However, the four settlement areas differ widely in
terms of their socioeconomic and environmental conditions, which may
influence household FWB. The first settlement area is referred to as the
Early Settlement (1886-1935) and it consists of Addis Ketema and
Arada, which are characterized by slums and very low-income levels
compared to the other categories. The second settlement area was
developed during the Italian (1935 - 1941) and Post-Italian
(1941-1974) Periods and it consists of Kirkos, Lideta and Gulele. The
third settlement area was developed during the Derg era (1974-1991)
and it consists of Kolfe Keranio and Nifas Silk. The fourth settlement area
was developed during the Post Derg Era since 1991, and it consists of
Akaki Kaliti, Bole, and Yeka.

Each of 10 districts of Addis Ababa consists of an average of 12
Woredas” (AACA, 2020). Population data for each Woreda were obtained
from the Addis Ababa City Administration (AACA). The study imple-
mented a cluster sampling strategy to collect data from these Woredas
based on their share of the total population of Addis Ababa. To
randomize the distributions of the sample, we further randomly draw an
average of four Woredas from each district (nearly 30% of the total
Woredas in the corresponding sub-city administration). That is, we
allocated a proportional number of the sample size (n) across the
selected Woredas considering the population (N) weight in each sub-city
administration. To minimize selection bias, we implemented the
following strategy. First, the enumerator drew the first household from
centre of each selected Woreda. Next, the enumerator picked the second
household with a minimum distance of 200 m difference in the right
direction until reaching the boundary of the Woreda. Later, the
enumerator shifted direction to the left and kept the same distance in-
terval to identify the remaining households. The administration of the
selected Woredas helped the research team identify the centres of the
Woredas. Finally, 698 respondents were sampled from the selected
Woredas. Table S.2 in the supplementary material summarizes the
sampling technique.

4.3. Study population

Data collection took place between December 2019 and January
2020 using a face-to-face household-level survey. At the beginning of the
interviews, the enumerators provided the respondents with a brief
introduction to the study and obtained their consent to participate in the
survey. The selection of the respondents was based on two participation
criteria, determined by their answers to two questions: whether they are
responsible for planning and doing the shopping in their household and
whether they are responsible for preparing and cooking food in their
household.

If the answers to these questions were yes, then the person was
regarded as eligible for participation in the survey, as these individuals
are more likely to possess the knowledge and perspective needed to give
accurate information concerning the determinants of FW within their
corresponding households. The sample comprised 698 participants
distributed across the four settlement areas encompassing the 10 dis-
tricts of Addis Ababa. Sample characteristics are presented in Table 2.

4.4. Measures and covariates

4.4.1. The dependant variable

Theoretically, measures of behaviour should adhere to the "principle
of correspondence". That is, a behaviour should have an action, target,
time, and context. We specified the action as “throwing away food,” the
target as “the quantity of food thrown away and number of times the
household emptied the bin,” the context as “food that is appropriate for

2 Districts in Ethiopia are locally known as “woreda”, which represent the
third level of the administrative division managed by a local government.
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Table 2

Characteristics of the participants surveyed (N = 698).
Characteristics Percentage
Gender
Female 78.51
Male 21.49
Age
<35 28.80
35 to <44 33.24
44 to <55 20.92
>55 17.05
Marital Status
Married 80.66
Non-married 19.34
Occupation
Full time employed 48.42
Housewife 37.68
Retired 2.58
Student 1.29
Unemployed 10.03
Monthly income (ET birr)
<3000 43.12
3000 to <5000 18.62
5000 to <8000 22.64
>8000 15.62
Educational attainment
Below primary 33.52
Primary 16.33
Secondary 26.93
University or above 23.21
Household size
<3 29.60
4 20.78
5 22.12
>5 27.50
Settlement area
Settlement Area 1 (Addis Ketema and Arada) 17.05
Settlement Area 2 (Kirkos, Lideta and Gulele) 24.64
Settlement Area 3 (Kolfe Keranio and Nifas Silk) 34.67
Settlement Area 4 (Akaki Kaliti and Bole, and Yeka) 23.64
Frequency of food shopping (per week)
<3 times 26.93
3 to 5 times 30.37
>6 times 42.69

household consumption,” and the time as “the last seven days.”

Specifically, the quantity of good thrown away during the last seven
days was measured with a reference to commonly used local plastic
containers called “pestal”. Traditionally, households in Addis Ababa use
these containers as a trash bin, which carry up to 5 kgs at full capacity.
Each enumerator had this pestal during the interviews to compare the
actual bag with the one households are using. If it was an identical
pestal, they asked how many times per week they emptied it and then
recorded the corresponding quantity of discarded food. In some cases,
households use an open jar to store FW. This jar is usually labelled with
the number of litres it holds (originally made to store liquid items such
as water) and the enumerators converted the corresponding litre amount
into kilograms (1kilogram = 1 litre).

4.4.2. Measures of the intention of households to reduce food waste’
Intention” refers to an individual’s willingness and readiness to
commit himself or herself to engage in a FWB in the future (Visschers
et al., 2016). In this study, intention towards FW was measured using
five items (see the attached copy of the questionnaire in the

3 The Cronbach’s Alpha test statistic was employed to check the internal
consistency of all constructs related to the intention as well as FWB components
of the conceptual model.

4 In line with our IMBP in Figure 1, intention was included in the four esti-
mated BLR models as a predictor of households’ actual food waste behavior.
The construct has a Cronbach’s alpha of 0.78.
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supplementary material). The following five measures were used to
explain the intentions of households towards reducing the amount of
FW:

M Self-Identity (Cronbach’s alpha = 0.70) refers to salient and
enduring aspects of an individual’s self-perception and reflects the
extent to which performing a certain behaviour is perceived as an
important component of the individual’s self-concept. The construct
was measured using four items.

M Attitudes (Cronbach’s alpha = 0.69) toward FW were measured
using five bipolar items. Specifically, the question was asked as fol-
lows. For me to reduce the amount of food that gets thrown away
from my household would be “bad vs. good”, “useless vs. useful”,
“foolish vs. wise”, “unenjoyable vs. enjoyable” and “worthless vs.
worthwhile”.

B Subjective norms (Cronbach’s alpha = 0.67): The construct was
measured using five items that reflect an individual’s belief that an
important person or group of people would support or approve a
particular behaviour performed by the individual.

M Descriptive norms (Cronbach’s alpha = 0.68): Five items were
included in the questionnaire to measure this construct, which refers
to the influence of what the majority of people often do in a given
situation on an individual’s decision to perform a certain behaviour
or not (Graham-Rowe et al., 2015).

[ ] PBC’ (Cronbach’s alpha = 0.81): The construct was measured using
four items that reflect the extent to which an individual perceives the
easiness or difficulty of engaging in a behaviour (Heidari et al.,
2020).

4.4.3. Measures and predictors of households’ FWB

The following set of IMBP predictors and sociodemographic vari-
ables were used in the empirical analysis to explain and predict house-
holds’ actual FWB:

Bl Moral norms (Cronbach’s alpha = 0.83): Five items were included
in the survey to capture the morality rules that people ought to
follow and that can influence their FWB.

H Psychological distance (Cronbach’s alpha = 0.76): This refers to
the extent to which an individual perceives events with the theorized
dimensions of distance: temporal, social, geographical, and uncer-
tainty (Spence et al., 2012). The effect of psychological distance on
FWB was measured using 3 bipolar items with a 7-point scale
covering temporal, social and geographical dimensions of distance.

B Environmental constraints (Cronbach’s alpha = 0.78): We used 5
items to capture the influence of structures in the environment where
the individual lives that affect FWB, such as food infrastructure,
technical appliances and other factors that may facilitate or inhibit
the individual from performing a certain behaviour (van Geffen
et al., 2020). That is, consumers may consider food-waste behaviour
to be under their control, but at the same time, they may perceive
that behaviour as difficult to carry out.

M Skills and abilities (Cronbach’s alpha = 0.81): Seven items were
included in the survey to assess the role of skills and abilities on FWB,
which refer to an individual’s knowledge of how to perform the
intended behaviour, to identify responsibility for the intended
behaviour and to assess the perceived effectiveness of the behav-
ioural act (Al-Sari et al., 2012).

M Anticipated regret (Cronbach’s alpha = 0.86): This refers to the
beliefs about the expected post-behavioural negative feeling that an
individual would experience if a certain behaviour is or is not

5 In line with our IMBP in Figure 1, PBC was used both in the SEM to explain
both intentions towards reducing food waste, and in the BLR models to explain
actual food waste behaviour.
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performed (Davidson et al., 2003). We measured this construct using
four items.

M Sociodemographic characteristics of the respondents and their
shopping habits were included in the empirical analysis as they were
anticipated to influence the beliefs that an individual holds about a
particular behaviour (e.g. Song et al., 2018).

4.5. Data treatment and analysis

4.5.1. Estimation procedures and analysis of intention towards reducing
Fw

In the first step of our empirical analysis, hypothesized relationships
between constructs explaining intentions toward FW in Fig. 1 were
investigated using a structural equation modelling (SEM). The model
was developed and estimated using STATA (v. 16) software. Sample
covariance matrix was used as input and a maximum likelihood method
was employed to estimate the parameters. The comparison between
different SEM specifications and the selection of the final model were
based on the calculated absolute fit indices, the Root Mean Square Error
of Approximation (RMSEA), the Comparative Fit Index (CFI) and
Tucker-Lewis Index (TLI). Table S.4 in the supplementary material
presents inter-correlations between the predictors of intention. All var-
iables had positive and statistically significant correlations with inten-
tion. The only exception is the variable subjective norms, which is
negatively correlated with intention; but the magnitude of the coeffi-
cient is too small and the coefficient is statistically insignificant.

4.5.2. Estimation procedures and analysis of the actual FWB of households

The next step of our empirical analysis focused on examining the
behavioural prediction of actual FWB. First, descriptive analysis to
explore the distribution of the dependant variable (actual FW) was
performed. The histogram in Fig. 2 suggests that the distribution of the
dependant variable is non-normal and positively skewed, where most
amounts of FW reported by the respondents were clustered around the
left tail of the distribution.

Second, a multiple linear regression (MLR) analysis was used to
explore the association between the dependant variable and all
explanatory variables listed in Table 1. In particular, the fact that our
dataset contains several variables implies that there is a possibility that
some of the explanatory variables might be inter-correlated causing
multi-collinearity that could increase the standard errors of the co-
efficients, and thus make estimated coefficients less significant. The
results of the MLR model showed values of the variance inflation factors
(VIF) smaller than five, implying that there is no problem of multi-
collinearity between the predictive variables (Table S.5 in the supple-
mentary material).

Third, for further regression analysis, the dependant variable was
categorized into four clusters as follows: amounts of 0.5 Kg/week or
smaller as very low food waste (VLFW), amounts greater than 0.5 and
smaller than 1 Kg/week as low food waste (LFW), amounts greater than
1 and smaller than 2 Kg/week as moderate food waste (MFW), and
amounts equal to or greater than 2 Kg/week as high food waste (HFW).
From an analytical perspective, this categorization is interesting as it
allows us to examine how our conceptual model explains and predicts
the actual FW across the four clusters of FW that we observe in Fig. 2.

Fourth, the structure of our dependant variable (four ordinal cate-
gories) implies that an ordinal logistic regression approach using a
maximum likelihood estimator should be adopted instead of the stan-
dard linear regression approach. To this end, an ordinal logistic
regression (OLR) is appropriate if the proportional odds assumption,
which assumes that the relationship between the predictors and the
dependant variable does not differ across the varying categories of the
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Fig. 2. Distribution of actual food waste in kg per household during the seven-day sampling period

Source: Survey results.

dependant variable (although the intercepts will change), cannot be
rejected (Liang et al., 2020). A likelihood ratio test® performed between
the OLR and a multinomial model, however, showed that the use of a
proportional odds model was inappropriate.

The next step was then to test which IMBP model constructs
contribute to this result. This was done using the R-package ordinal
(Christensen, 2019). The results showed that several IMBP constructs
significantly contributed to the rejection of the proportional odds model.
Specifically, in order to examine the determinants of FW across the four
sub-categories of the dependant variable, we followed Bender and
Grouwen (1998) and Agresti et al. (2008) and fitted a binary logistic
regression (BLR) model for each sub-category. Table 3 below provides
operational definitions, categorization and descriptive statistics of the
IMBP variables included in the binary logistic regressions. Indicator
coding was applied based on the empirical distribution of each variable
to facilitate interpretation of effects.

Finally, the IMBP variables as well as the sociodemographic variables
used in predicting the FWB of households. To reduce the risk of over-
fitting, we used the stepwise approach to minimize the Aikaike Infor-
mation Criterion (Venables and Ripley, 2002). In addition to the IMBP
variables (Table 3), this analysis included the sociodemographic vari-
ables in Table 2, with the exception of gender, marital status and
occupation, as these were seen as related more closely to whom we
interviewed rather than to the amount of FW that the study aimed to
explain and predict. The predictive accuracy of each model fitted was
calculated as the sum of diagonal terms divided by the total sum of the
terms in the confusion matrix (observed values (rows) vs. predicted
classification (columns)). The analysis was done in R 4.0.5 (R Core
Team, 2021).

6 The (log) likelihood ratio statistic is often referred to as the deviance. The
deviance for a logistic model can be likened to the residual sum of squares in
ordinary least squares regression for the linear model (McCullagh and Nelder,
1989). The smaller the deviance the better the fit of the logistic model. The
estimated residual deviance for the OLR model was 1657.979, whilst that for
the MNL model was 1509.281 implying that there is no support for an ordinal
model with proportional odds.

Table 3
Definition, categories and summary statistics of the IMBP variables used as
covariates.

Predictors Summary statistics
Variable Categories* Mean  Std. Obs.
Dev.
Intention (INT) o INT (low): INT<6 6.03 0.898 695
o INT (medium): 6< INT
<6.9

o INT (high): INT=7
Perceived behavioural o PBC (low): PBC <5.74 5.93 0.926 697
control (PBC)
o PBC (medium):
5.75<PBC<6.25
e PBC (high): PBC>6.5
o AR (low): AR<5.75 6.06 0.853 689
o AR (medium):
6.0<AR<6.5
o AR (high): AR>6.5
o MN (low): MN<5.6 5.91 1.01 691
o MN (moderate):
5.8<MN<6.6
o MN (high): MN>6.8
o SA (low): SA<5.13 5.33 0.82 696
o SA (medium):
5.25<SA<6
o SA (high): SA>6
e EC (very low): EC<1.6 3.63 1.66 695

Anticipated regret (AR)

Moral norm (MN)

Skills and abilities (SA)

Environmental constraints
(EC)
o EC (low): 1.8<EC<3
e EC (moderate):
3.2<EC<4.6
o EC (high): EC>4.8
Psychological distance e PD (low): PD<3.33 3.96 1.421 964
(PD)
o PD (medium):
3.67<PD<4.33
e PD (high): PD>4.67

Note: the “low” category of all predictors, except for the EC, was used in the
model estimations as a reference category. For the EC predictor, the “very low”
category was used as the reference category.
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5. Results and discussion

In the following sub-sections, we first report SEM results for the
determinants of households’ intention towards FW. Then, we report the
results of the binary logistic regression for the IMBP constructs
explaining households’ FWB. Finally, we report the parsimonious binary
logistic regression of IMBP constructs as well as sociodemographic
variables and food shopping habits predicting households’ actual FW.

5.1. SEM results of intentions of households to reduce FW

The results indicated that SEM adequately fit the data, with CFI =
0.903, TLI = 0.975, the chi-square per degree of freedom is less than
three (Xz/df = 2.816), and the model has a reasonably accepted RMSEA
= 0.074. The standardized SEM results displayed in Fig. 3 shows that
self-identity is a positive and statistically highly significant antecedent
of all predictors of intention. This comports with the findings of Booth
et al. (2014) showing that self-identity exerts its effects on intention by
influencing constructs of intention-predicting models.

We found that positive attitudes (4 = 0.17; p < 0.01) towards FW
reduction are positively correlated with stronger intentions to decrease
FW, which corroborates the findings of recently published studies on
consumer FWB (e.g. Heidari et al., 2020). PBC ( = 0.31; p < 0.01) was
found to have a strong significant explanatory power of behavioural
intention, which is in conformity with the findings of Heidari et al.
(2018). The findings related to subjective norm ($ = - 0.04; p > 0.1) and
descriptive norm (f = 0.45; p < 0.1) lend support to the findings of La
Barbera and Ajzen (2020), which pointed out that these two constructs
are less indicative of consumer’s intention to perform a behaviour.

5.2. Binary logistic regression results of the extended IMBP constructs on
households’ FWB

Our descriptive analysis of the survey data showed that the amount
of food thrown away by households averages 1.4 kg/week, with a
standard deviation of 1.5 Kg. A breakdown of food commodities/cate-
gories that were listed by the respondents as the most thrown away by
the household revealed that leftovers on plates come first (65.2%), fol-
lowed by over-cooked foods (14.3%), stored foods that ended up un-
consumed (13.2%), food bottles opened but were unused (6.6%) and
other foods items such as fresh fruit and vegetables (0.7%).

Table 4 provides the estimated coefficients (in log odds) and the
adjusted odds ratios (ORs) of the estimated BLR model for the influence
of different categories of the IMBP predictors on households’ actual FW.
Following Greene and Hensher (2008), the ORs were calculated to
facilitate the interpretation of the relevant size and magnitude of the
effect of the IMBP predictors on households’ actual FW. The ORs in each
regression can be interpreted as the effect each IMBP predictor has on
the odds of being in the corresponding FW category, adjusted for the
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effects of all the other predictor variables included in the model. Thus,
the odds ratio reflects the increase (decrease) in the odds of being
classified in a group when the predictor variable increases (decreases)
by one unit.

With regard to the intention of households to reduce FW, most of the
coefficients of the four estimated models were statistically insignificant.
Counterintuitively, the results show that households with stronger in-
tentions towards reducing FW are more likely to be high food wasters (2
Kg or more per week) compared to those who have weaker intentions to
decrease FW. In this respect, Chao (2012) point out that self-reported
intentions do not fully reflect the actual behaviour of individuals, but
they only reflect their perceptions about their own behaviours. The re-
sults related to PBC tend to suggest that higher the extent to which an
individual perceives the easiness of reducing household FW, the lower
the probability that the household would throw away more food. Spe-
cifically, the results reveal that respondents who perceived high control
over their FW behaviour were 0.64 times less likely than those who
perceive low control to belong to the MFW category of the dependant
variable (greater than 1 and less than 2 Kg/week). In contrast, they were
more likely than those who perceive low control to throw away small
amounts of food every week (greater than 0.5 and less than 1 Kg/week).

With only one exception, the estimated coefficients of “anticipated
regret” in the four estimated models were statistically insignificant. The
OR of this predictor in the VLFW Model was highly statistically signifi-
cant, suggesting that those who would experience moderate levels of a
prospective regret when imagining how they would feel if they waste
food are more likely, than those who would experience low levels of
regret, to belong to the VLFW category. Largely, the calculated ORs of
this predictor across the four models imply an absence of anticipated
regret amongst those who waste more food. The “regret regulation
theory” provides a possible explanation for the insignificance and un-
expected influence of this construct on the FWB of households, while it
posits that some individuals are more inclined towards protecting
themselves from regret feelings when making decisions, whereas others
are less so (Nygren, 2000). Thus, the former type of individual is ex-
pected to perform behaviours that minimize regret or avoid performing
behaviours due to the fear of subsequent regret feelings. In addition,
Djulbegovic et al. (2015) find that individuals who report higher levels
of regret are more indecisive and that they experience difficulties in
making choices and express self-doubt about decision-making ability to
perform a behaviour.

The ORs related to “moral norms” in Table 4 were statistically highly
significant, relative to those related to intention and anticipated regret.
The results reveal that the more an individual feels obliged to discard
less food, the higher the odds that the quantity of food that gets wasted
by the household would be reduced. Specifically, those who have
moderate to higher levels of moral norms are around 2 times more likely
than those who have low moral norms, to waste between “very low” and
“low” amounts of food. At the same time, they are significantly less

Intention to

reduce food

waste

% e

— Attitude
7

0.395%** s
< Subjective norm
1
=
S
= 0.277%** o
& Descriptive norm

0.558%**
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Fig. 3. Structural model estimates of determinants of respondents’ intention to reduce food waste

Note: *** p<0.01, ** p<0.05, * p<0.1.
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Table 4
Binary logistic regression of IMBP constructs on households’ actual food waste.

Categories for actual food waste

Variable * "¢ VLFW LFW MFW HFW
Intercept —2.47%%* —2.71%%* —1.17%** 0.284
Intention (medium) 0.009 —0.586%* 0.252 0.281
(1.009) (0.557) (1.287) (1.324)
Intention (high) —0.391 —0.268 0.255 0.533*
(0.676) (0.765) (1.290) (1.704)
Perceived behavioural —0.061 1.344%** —0.587** —0.007
control (medium)
(0.941) (3.834) (0.556) (0.993)
Perceived behavioural 0.100 0.696** —0.439* —0.038
control (high)
(1.105) (2.006) (0.645) 0.963
Anticipated regret —0.893***  (.221 0.006 0.312
(medium)
(0.409) (1.247) (1.006) (1.366)
Anticipated regret (high)  —0.508 —0.434 0.255 0.103
(0.602) (0.648) (1.290) (1.108)
Moral norm (medium) 0.667** 0.797** 0.120 —1.01%**
(1.948) (2.219) (1.127) (0.364)
Moral norm (high) 0.787* 0.830* 0.418 —1.35%**
(2.197) (2.293) (1.519) (0.259)
Skills and abilities 0.464 -0.116 0.453** —0.60%**
(medium)
(1.590) (0.890) (1.573) (0.549)
Skills and abilities (high) ~ —0.054 —0.426 0.218 0.157
(0.947) (0.653) (1.244) (1.170)
Environmental 1.31%* 0.204 0.549* —1.723%**
constraints (low)
(3.706) (1.226) (1.732) (0.179)
Environmental 2.13%** —-0.012 —0.483* —1.096%**
constraints (medium)
(8.415) (0.988) (0.617) (0.334)
Environmental —1.26** 0.546 0.800%*** —0.574*
constraints (high)
(0.284) (1.726) (2.226) (0.563)
Psychological distance 0.844+** —-0.102 —0.844***  —0.034
(medium)
(2.326) (0.903) (0.430) (0.967)
Psychological distance —2,27%%% —0.614**  0.211 1.148%**
(high)
(0.103) (0.541) (1.235) (3.152)
Deviance (null) 758.7 587.7 857.1 868.4
Deviance (residual) 510.6 548.3 774.3 748.4
AIC 542.6 580.3 806.3 780.4
McFadden 0.327 0.067 0.097 0.138
Proportion of 23.4% 14.9% 30.4% 31.4%
observations
Note:.

# Indicator (dummy) variables with reference category set as follows
(INT<6.0; PBC<5.75; AR<5.75; MN<5.6; SA<5.13; EC<1.6; PD <3.33).

Y in log-odds.

¢ numbers between parentheses are odds ratios. Categories for the dependant
variable are: very low food waste (VLFW), low food waste (LFW), moderate food
waste (MFW) and high food waste (HFW). Significance: *** p(>?z? <0.01), ** p
< 0.05, *p < 0.1” in Table 4 with *, ** and *** = significant at 1%, 5% and 10%,
respectively

likely than those who have low moral norms to waste “high” amounts of
food. Likewise, albeit the insignificance of the majority of the calculated
ORs,

For those who perceive lower and medium levels of “environmental
constraints”, the results show that the odds of wasting very small
amounts of food are highly statistically significant, being 3.7 and 8.4,
respectively. In contrast, compared to those who belong to the reference
category (perceivers of very low environmental constraints), the results
reveal that households that perceive high levels of environmental con-
straints are more likely to waste greater amounts of food, as suggested by

10
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the statistically significant OR (2.2) in the MFW model. These findings
imply that addressing both infrastructural challenges (e.g. improving
households’ access to stable electricity supply in the neighbourhood”)
and promoting pro-environmental behavioural change interventions (e.
g. providing access to information and building the capacity of house-
holds to handle, prepare and store food in order to reduce FW) can
significantly help households reduce their FW. It is important to
emphasise here that addressing infrastructural constraints and promot-
ing pro-environmental behavioural change should go hand in hand. This
is because income growth and economic development often stabilize
electricity supply in developing countries and enable households to use
larger storing facilities (e.g. fridge and freezer) that may motivate them
to buy and cook more food than they need, which could then end up
uneaten and finally be thrown away (Aschemann-Witzel et al., 2018);
Farr-Wharton et al., 2014). Therefore, van Holsteijn and Kemna (2018)
underline the importance of consumers’ knowledge in relation to
adequate and proper storage of food to reduce FW.

Linking the results of the four models regarding “environmental
constraints” with those related to “skills and abilities”, as expected we
find that the two predictors tend to have an opposite effect on the
amounts of food thrown away be the surveyed households. That is, a
higher perception of environmental constraints was associated with
more FW, whereas greater skills and abilities were associated with lower
FW. In this respect, previous studies pointed out how there are certain
factors that bridge and determine the extent of the “inten-
tion-behaviour” gap, which traditionally exists in sustainable con-
sumption (e.g. Hassan et al., 2016). In the context of the present study,
“skills and abilities” imply an intention to achieve some desired result
(that is, reduce FW) through action. Given that an action-taking process
entails some notions of cause and effect, “skills and abilities” bridge the
gap between intention and behaviour and make the actual behaviour
conform to the one that was intended. In contrast, “environmental
constraints” have a negative impact on consumer FWB, but the construct
similarly influences the gap between intention and actual behaviour,
since these constraints present non-motivational factors that restrict the
application of “skills and abilities”, and therefore may cause a failure to
enact an intended behaviour.

Finally, the ORs of the “psychological distance” construct generally
indicate that those who reported greater psychological distance to FW
are about 3 times more likely to waste high amounts of food, compare to
others who reported low psychological distance. This finding suggests
that an increase in psychological distance turns individuals’ thoughts
regarding FW to being more abstract and less concrete. Accordingly, this
would decrease the likelihood that households would behave in a way
that decreases FW and would make them less motivated to change their
behaviours to minimize or prevent FW in the future. This finding accords
with the findings of van Dam et al. (2016) calling for the need to inte-
grate psychological constructs and theories into socioeconomic models
of consumer behaviour in order to understand the discrepancy between
sustainable “attitudes” and “actual behaviour” toward FW reduction.

5.3. Predicting households’ actual FWB

Table 5 presents BLR model results including IMBP constructs, per-
sonal characteristics of the respondents and households’ food shopping
habits. A comparative look at the estimated models in Tables 4 and 5
shows that the results are generally similar in terms of the signs,
magnitude and significance. Therefore, our discussion in this section
will focus on the results related to respondents’ sociodemographic
characteristics and their food shopping habits.

With regards to the socioeconomic characteristics of the respondents,
the calculated ORs show that compared to younger respondents (<35

7 These examples of technological and behavioral changing interventions are
based on the statements included in our survey.
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Table 5
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Parsimonious (stepwise to minimize the AIC measure) binary logistic regression of IMBP constructs and sociodemographic variables on households’ actual FWB.

Variable® " Categories for actual food waste
VLFW LFW MFW HFW
Intercept —0.184 (0.83) —1.666*** (5.29) —0.888** (0.411) —3.19%** (0.041)
Intention (medium) —0.645** (0.525)
Intention (high) 1.470%** (4.349) —0.432* (0.649)
0.654%(1.923) —0.346 (0.707) 0.321(1.378)
Perceived behavioural control (medium) —0.743***(0.48) 0.395* (1.484)

Perceived behavioural control (high)
Anticipated regret (medium)
Anticipated regret (high)

Moral norm (medium)

Moral norm (high)
Age

35 to <44

44 to <55

>55

Monthly income
<3000

3000 to <5000
5000 to <8000
>8000

Educational attainment
Primary

Secondary
University or above
Household size

<3

4

5

Settlement area
Settlement Area 3
Settlement Area 4
Frequency of food shopping ¢
3 to 5 times

>6 times

Deviance (null)
Deviance (residual)
AIC

Predictive accuracy

0.549%*(1.731)

1.386**%(3.998)
1.767***(5.853)
—1.242%%(0.289)

—2.156***(0.116)

0.575**(1.777)

—0.784%(0.457)
—1.920%%(0.146)

0.631%(1.879)

—0.48(0.618)

—1.582%*%(0.206)
—0.622%(0.537)

—1.747**%(0.174)
—1.546**%(0.213)
758.7

423.4

455.36

87.8%

—0.715%*(0.489)
0.668**(1.950)
0.611(1.842)

—0.403(0.668)

—0.590**(0.554)

0.650**(1.915)

—0.516(0.597)
—1.322%*%(0.267)
—2.325%%(0.098)

0.840%*(2.316)

—0.530%%(0.589)

—0.519%(0.595)

587.7
498.0
530.0
85.4%

0.212* (0.489)

0.391%%(1.478)
0.652**(1.919)
1.250***(3.490)

—0.597**(0.550)

—0.341(0.711)
—0.510**(0.600)

—0.684***(0.505)

0.473**(1.605)

—0.494*%(0.610)

—0.394(0.674)
—0.773**%(0.461)

—0.653**%(0.520)

0.605**(1.831)
1.06 2.88)
857.1

723.7

759.7

73.4%

—0.697***(0.498)
—0.914%*(0.400)
—0.659***(0.517)

—1.432%**%(0.239)

—0.412%(0.662)

0.901%**(2.462)

—0.547%%(0.579)
—0.734**(0.480)

0.918%(2.504)
1.254%%(3.504)
1.461%*(4.310)

0.727**(2.068)
1.278***(3.589)

0.941***(2.562)

1.089**%(2.971)
0.667*(1.948)
868.4

646.1

688.0

76.4%

Note:.

@ Indicator (dummy) variables for the dependant variable are: very low food waste (VLFW), low food waste (LFW), moderate food waste (MFW) and high food waste

(HFW).
Y in log-odds.
¢ numbers between parentheses are odds ratios.

4 the reference category for the frequency of shopping is “< 3 times/week”. Significance: *** p(>?z? <0.01), ** p < 0.05, * p < 0.1” in Table 5 with *,

significant at 1%, 5% and 10%, respectively

years old), older respondents who belong to the age groups 44 years old
or older are significantly less likely to waste high amounts of food. This
finding, that age has a positive effect on FW reduction is in keeping with
previous studies, which suggested that older consumers generally
generate lower amounts of FW than younger consumers (e.g. Wakefield
and Axon, 2020). In the context of Addis Ababa, this can be attributed to
two main reasons. First, previous experiences of the 1983-1985 famine
in Ethiopia and austerity may have shaped negative attitudes towards
food wastage (Arage et al., 2021). Second, older people are significantly
less prone to stockpiling and making excessive and unnecessary pur-
chases because they generally have more free time to buy and prepare
fresh foods.

Interestingly, the results show that the level of income is positively
associated with an increased FW. For instance, the ORs for the HFW
model climb from 2.5 for individuals with less than 3000 ETB per month
to 3.5 for individuals with incomes ranging between 3000 and 5000 ETB
per month, 4.3 for individuals with incomes ranging between 5000 and
8000 ETB per month, and 7.9 for individuals with incomes higher than
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and =

8000 ETB per month. In connection with this finding, the results reveal
that households dwelling in more economically and socially developed
areas of Addis Ababa (e.g. Akaki Kaliti, Bole and Yeka) are more likely to
waste higher amount of food than those residing in poorer and less ur-
banized settlement areas (settlement areas 1 and 2). In this vein, pre-
vious studies show that growing urbanization trends in developing
countries are causing substantial shifts in the organization of food sup-
ply chains and major changes in shopping patterns and food consump-
tion habits that have been associated with increased FW generation at
household levels (Abu Hatab et al., 2019).

In addition, previous studies reveal that higher incomes are posi-
tively related with increased grocery expenditure, increased consump-
tion of more perishable items (e.g. fruits and livestock-source products)
and thus increased generation of FW (e.g. Parizeau et al., 2015; Wake-
field and Axon, 2020). In contrast, lower earnings are associated with
less FW because the diets of poorer households in Ethiopia, like in other
developing countries, predominantly consist of staple foods that are less
likely to spoil, and poor households cannot afford to discard food, which
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represents a significant share of household expenditure (Ilakovac et al.,
2020). These findings regarding the influence of income on households’
FW generation confirm our findings discussed above concerning the
likely consequences of economic development and income growth in
developing countries on consumer FW.

The influence of education on consumers’ FWB is generally consis-
tent with the results of Schanes et al. (2018), which show that there is no
strong relation between the level of an individual’s education and
household FW practices. However, the ORs of the primary (2.3), sec-
ondary (1.9) and university level education (0.6) in the LFW, VLFW and
MFW models, respectively, suggest that higher levels of education are
associated with lower amounts of household FW. In this regard,
Visschers et al. (2016) note that education and knowledge may have an
indirect impact on consumers’ intention and FWB through, for example,
PBC. Thus, integrating FW issues into the education systems in devel-
oping countries could be an effective intervention to raise awareness of
the implications of unsustainable food practices and to motivate people
to carry out sustainable food purchasing, preparing, cooking practices
and sustainable FW management in the household.

Expectedly, the results show that larger-sized households tend to
waste more food. This coincides with the findings of previous studies on
household FW suggesting that larger-sized households discard greater
amounts of food because of their higher grocery expenditures and ten-
dency to patronize big-box stores for cheaper prices (e.g. Ilakovac,
2020). Although larger-sized households may produce more total FW,
they tend to produce less total per capita FW as they generally have more
awareness and express more guilt about producing high volumes of FW
(Parizeau et al., 2015).

Finally, the results show that the effect of the frequency of weekly
grocery-shopping is different between the VLFW category of the
dependant variable compared to the MFW and HFW categories. How-
ever, the frequency of grocery-shopping trips tends to be associated with
higher amounts of FW. Specifically, compared to households that
conduct such trips less than three times per week, more frequent shop-
pers (3-5 times/week or more than 6 times/week) are significantly more
likely to waste high volumes of food. As shown in Table 1, more than
70% of the respondents indicated that they conduct at least three
grocery-shopping trips per week. This can be attributed to lack of
adequate cooling and storing facilities (e.g. fridge and freezer), prox-
imity to food retailers or attraction to special offers by food stores and
groceries. According to Dobernig and Schanes (2019), physical prox-
imity to food retailers allows households to purchase more frequently
and rather low quantities per shopping occasion, which decreases the
likelihood that these food items were spoiled and discarded. However,
inadequate storage facilities and poor handling and cooking practices
and poor management of refrigerator temperature can increase house-
hold FW. In addition, many respondents indicated during the interviews
that they live close to a food store and did not need to use transportation
means to get to food stores and thus they shop food very frequently.
Frequent grocery shoppers, especially those with higher incomes, are
more likely to buy more food than what they actually need, which could
then ended up uneaten and finally thrown away (Aschemann-Witzel
et al., 2018). In conjunction with this, frequent grocery shoppers are
more likely to be attracted to special offers by local food stores and
groceries, such as discounts and buy one get one free offers, which
subsequently increases the amount of food thrown away by the house-
holds. In this regard, Aschemann-Witzel et al. (2016) show that mar-
keting activities by food retailers steer consumer purchasing practices
through offers and promotions, and that consumers often lose control
over the quantities of food products that were needed or intended.
Therefore, policy interventions pertaining to decrease consumer FW
should address the roles of retailer and marketing practices in FW
generated by the consumers.
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6. Conclusion and implications

This study aimed to contribute to an understanding of the de-
terminants of FWB amongst urban consumers in developing countries.
The study extended the IMBP to examine the determinants of FW
behaviour amongst a sample of 698 urban dwellers in Addis Ababa,
Ethiopia. The results showed that intentions of households to reduce FW
showed that self-identity, attitudes, and PBC are the most important
predictors of intention toward FW reduction. With regard to the de-
terminants of actual FWB, the results however revealed that the inten-
tion of households to reduce FW had a statistically insignificant effect on
FWB. In addition, respondents who perceived high control over their FW
behaviour were less likely than those who perceive low control to belong
to throw away larger amounts of food. Largely, the results suggested that
those who would experience higher levels of a prospective regret when
imagining how they would feel if they waste food are more likely to
waste less food. Moreover, the more an individual feels obliged to
discard less food, the higher the odds that the quantity of food that gets
wasted by the household would be reduced. Likewise, knowledge about
the negative impacts of wasting food and an ability to understand and
interpret information on labels of food products would likely decrease
the quantity of FW by households. In contrast, households that perceived
high levels of environmental constraints were more likely to waste
greater amounts of food. Lower psychological distance to FW was
generally associated with lower quantities of wasted food. Finally,
sociodemographic characteristics and food-shopping routines were
found to be significant predictors of FWB.

Overall, our empirical results make a methodological contribution to
the literature on FW behaviours amongst urban dwellers in developing
countries. In particular, the results imply that FW is not a behaviour per
se; rather it is the outcome of the interaction of multiple behaviours
relating to psychological and sociodemographic characteristics of con-
sumers as well as the environmental and institutional contexts where
they dwell. In this respect, our theoretical model contributed to an
improvement in the measurement and prediction of consumer FWB.
Specifically, the results revealed that accounting for psychological fac-
tors as well as consumers’ skills and abilities and food purchasing rou-
tines in IMBP can improve our understanding of significant factors that
influence the FWB of consumers. Therefore, these findings should be a
strong motivation for future research in this field.

In relation to policy implications, the results provide empirical evi-
dence to inform the design of more effective initiatives to reduce con-
sumer FW in developing countries. First, while a growing literature is
increasingly suggesting that reducing FW should be integral to strategies
conducive to promoting food security and mitigating climate change
effects in developing countries (e.g. van Geffen et al., 2020), our results
show that these strategies should include behavioural changing in-
terventions, which have a potential for reducing FW levels. In particular,
our findings emphasize the importance of consumers’ attitude and PBC
that can enhance their knowledge and understanding of the adverse
consequences of FW and make them comprehend that they have both
the responsibility and ability to reduce household-level FW. Second, the
weak predictive power of subjective and descriptive norms of intentions
to reduce FW implies that policy interventions should be implemented to
promote FWB within the community and to nurture a culture of sus-
tainability and resource conservation. In particular, interventions for
reducing household FW should be more comprehensive so that they not
only focus on consumers but also on other actors along the food chain,
including food retailers who influence the food purchasing decisions of
consumers through advertisements, marketing, packaging and special
offers, and subsequently influence their FWB. Municipalities and poli-
cymakers should engage food retailers and companies in designing and
implementing interventions aiming at reducing FW and changing con-
sumer behaviour.

Third, and in connection with the previous point, our findings sug-
gest that if the consequences of wasting food are perceived to be
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psychologically close to consumers, they will be construed more
concretely by the consumers who would be more willing to engage in
behaviours that reduce FW to avoid the adverse impacts that wasting
food poses. Therefore, a deeper understanding of this aspect of con-
sumers’ perceptions of FW issues is essential in order to formulate
effective strategies that engage the public and promote sustainable food
consumption patterns. Fourth, respondents’ skills and abilities were
closely associated with decreased household FW. Therefore, education
and skill-building interventions to change consumers’ FWB should
target the perceived skills and abilities of households in relation to FW,
together with promoting intention through information campaigns that
place emphasis on norms and changing attitudes towards FW.
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