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This paper is aimed at analyzing the consumers’ willingness to use mobile apps that claim to contribute to
mitigating the food waste problem. We study the extent to which such willingness is influenced by three factors
related to the consumers’ willingness to use mobile apps in general (perceived usefulness, perceived ease of use,
and perceived risks) and three factors related to the consumer behavior against food waste (food neophobia,
moral attitude, and knowledge about food conservation). A survey was conducted on 283 Italian consumers.

Results show that perceived usefulness and perceived ease of use positively affect the willingness to use mobile
apps against food waste, while perceived risks by potential users negatively impact such willingness. However,
none of the three consumer-related factors has been proved to be significant. The results of this paper offer
managerial implications to developers, related to how to advertise the app and how to improve the app func-
tionality, in order to enhance the consumers’ willingness to use.

1. Introduction

According to the recent estimates of the Food and Agriculture Or-
ganization of United Nations (FAO), nearly 690 million people — which
correspond to 8.9% of the world population — are hungry, close to 750
million are exposed to severe levels of food insecurity, and two billion
people in the world do not have regular access to sufficient food (FAO,
2020). Nevertheless, over 1.3 billion tons of food are annually wasted at
the global level (FAO, 2011). Apart from the social and ethical per-
spectives, food waste has strong consequences from the environmental
point of view (Abeliotis et al., 2015; Ananno et al., 2021): the envi-
ronmental impact of food waste is quantified as 8% of global greenhouse
gas (GHG) emissions, 20% of freshwater consumption, and 30% of
global agricultural land use (FAO, 2018, 2013). Furthermore, from the
economic perspective, the value of food waste is quantified at over 1.000
billion dollars per year (FAO, 2014). Food waste is a crucial problem
nowadays and, within the context of the circular economy, mitigating
this problem is a priority (e.g., de Souza et al., 2021; Kumari et al., 2022;
Mabe et al., 2022; Teigiserova et al., 2020).

The food can be lost across all the stages of the supply chain, i.e.,
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primary production, processing and manufacturing, distribution, and
household consumption (e.g., Amicarelli et al, 2021; Asche-
mann-Witzel et al., 2022; Jeswani et al., 2021; Wang et al., 2022). This
paper focuses on the food waste produced by the food service industry,
which is actually not negligible." For instance, Filimonau et al. (2022)
highlighted how restaurants in Uzbekistan can produce yearly up to 30
tons of food waste each, due to the overproduction of meals. Similarly,
Leverenz et al. (2021) estimated that German hotels can produce up to 9
kg of food waste per day.

Recently, several mobile apps that claim to contribute to the miti-
gation of the food waste problem in this sector (hereafter, apps against
food waste) have been developed and are currently available to be
downloaded and used by consumers (e.g., Hanson and Ahmadi, 2022).
These apps are aimed at highlighting supermarkets, food shops, and
restaurants where consumers can get the surplus food these businesses
are unlikely to sell until the end of the day — which has a high chance to
be thrown out — at lower prices than market ones.” For instance, in Italy
the app X° is available since 2019 and counts for more than 10.000 shops
where to pick up food. Each shop can make one or more food boxes
available every day, whose content is hidden to potential consumers.

1 Readers interested to deepen the food waste issue produced by food service industry are referred to the recent review by Dhir et al. (2020).
2 https://www.foodrecoverynetwork.org/blog/2019/8/27/6-apps-for-reducing-food-waste

The real name of the app is hidden in this paper.
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Each box can be bought at around one-third of the original price of the
food inside. Via the mobile app, consumers can become aware of the
shops available to sell food boxes and buy one or more boxes. Then,
users must pick up the box from the correspondent shop in a specific
time range, indicated by the food shop. Similar apps are available in
other countries. Several studies in the literature recognize these apps as
a useful tool to mitigate food waste in the food service sector (e.g., Fil-
imonau et al., 2020; Vo-Thanh et al., 2021). Furthermore, a recent paper
by Apostolidis et al. (2021) highlights that apps against food waste can
support sustainable value co-creation for consumers, calling for further
research on these apps.

In this context, this paper contributes to the literature on sustainable
behavior (Davis et al., 2021; Milfont and Markowitz, 2016), in particular
the field related to encouraging consumer behavior change towards
sustainability (Jones et al., 2017; White et al., 2019), by addressing the
consumers’ willingness to use mobile apps against food waste. In the
literature, several studies have been conducted aimed at highlighting
the factors able to affect the willingness to download and use mobile
apps (e.g., Harris et al., 2016; Hur et al., 2017; Kang, 2014). However, to
the best of our knowledge, there are no studies that specifically inves-
tigate the willingness of consumers towards the use of apps against food
waste. In this regard, understanding which factors drive such a will-
ingness could help the further development and adoption of these apps,
in turn contributing to further mitigating the food waste problem.

This paper contributes to filling this research gap by investigating the
willingness of Italian consumers towards the use of mobile apps against
food waste — in particular, in this paper we refer to apps against food
waste that work similarly to the app X. Specifically, the paper addresses
the following research question: What are the determinants of the will-
ingness to download and use mobile apps against food waste? To answer this
question, first a literature review study was conducted, aimed at
investigating (1) the factors impacting the willingness to install and use
mobile apps in general and (2) the factors affecting consumer behavior
against food waste. Then, based on the literature review results, a survey
among Italian consumers was designed and conducted between
November 2020 and March 2021 on a sample of Italian consumers.

The paper is organized as follows. Section 2 presents the hypotheses
development. Section 3 concerns the methodology and data collection.
Section 4 presents the data analysis and results. Section 5 develops the
discussion and implications. Section 6 concludes the paper.

2. Literature review and hypotheses development

This section is divided into two subsections. Section 2.1 addresses the
factors affecting the willingness to install and use mobile apps. To
identify these factors, we have relied on the theory of Consumers’
Decision-Making Process (Engel et al., 1968) and the Technology
Acceptance Model (Davis, 1989). According to the former, during the
purchasing decision process, consumers consider perceived risks and
benefits related to that purchase. According to the latter, the attitude
towards using a (new) technology primarily depends on its perceived
usefulness and the perceived ease of use. Based on the above-mentioned
theories, three factors have been hypothesized able to affect the will-
ingness to use apps against food waste: (1) perceived utility (addressed
in Section 2.1.1), (2) perceived ease of use (Section 2.1.2), and (3)
perceived risks (Section 2.1.3). Section 2.2 addresses three factors
affecting consumer behavior against food waste, which are hypothesized
able to affect the willingness to use apps against food waste: (1) food
neophobia (addressed in Section 2.2.1), (2) moral attitude (Section
2.2.2), and (3) knowledge of food conservation (Section 2.2.3). Fig. 1
displays the theoretical model investigated in this study, whose hy-
potheses will be developed in the next subsections.
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2.1. Factors related to the willingness to download and use mobile apps

2.1.1. Perceived utility

The perceived utility of a mobile app is defined as the extent to which
consumers believe to try advantage from using that app (Venkatesh
etal., 2003). It is widely demonstrated that the perceived utility is one of
the strongest drivers of downloading mobile applications, since it is a
representative factor of the utilitarian benefits provided to consumers
(Diaz et al., 2021; Harris et al., 2016; Huang and Chueh, 2022; Wang
et al., 2013; Xu et al., 2015). Accordingly, the more useful a person
perceives the mobile app, the greater the value he/she expects to receive
by downloading and using it and, therefore, the higher the willingness to
download the app will be, ceteris paribus.

Based on these considerations, we hypothesize that:

H1. The higher the apps against food waste are perceived as useful by
potential users, the higher the willingness to download and use them
will be, ceteris paribus.

2.1.2. Perceived ease of use

Perceived ease of use is defined as “the degree to which the pro-
spective user expects the target system to be free of effort” (Davis et al.,
1989, p. 985). A wide literature exists on the positive relationship be-
tween the perceived ease of use related to a given technology and the
willingness to adopt that technology (Davis, 1989; Davis et al., 1989;
Venkatesh et al., 2003). Ease of use is recognized as a strong factor
affecting the willingness to download and use mobile apps (Huang and
Chueh, 2022; Hur et al., 2017; Kang, 2014; Leong et al., 2021).

Based on these considerations, we hypothesize that:

H2. The higher the apps against food waste are perceived as easy to use
by potential users, the higher the willingness to download and use them
will be, ceteris paribus.

2.1.3. Perceived risks

Perceived risk is defined as “the customer’s subjective expectation of
suffering a loss in pursuit of a desired outcome” (Warkentin et al., 2002,
p- 160). Risks might involve different perspectives, for instance finan-
cial, performance, physical, psychological, social, time, and opportunity
cost risks (Jacoby and Kaplan, 1972). Concerning the online environ-
ment, the perceived risks have been widely studied for online trans-
actions in the e-commerce context. Here, consumers might perceive two
main risks: exposure of personal information (e.g., credit card infor-
mation might be stolen) and financial risk (e.g., transaction duplicated
due to unintended double-clicking the purchase button, which results in
a net loss of money to the consumer) (Kim et al., 2008). All in all, the
literature highlights that these perceived risks hinder the consumers’
willingness to buy products online (Aghekyan-Simonian et al., 2012;
Chang and Wu, 2012).

In the case of mobile apps, the main risk is related to a lack of
behavioral control that includes security and privacy risk (Harris et al.,
2016). From the security perspective, users might be afraid that the
mobile app contains malware, able to steal sensitive information con-
tained in the smartphone without permission from the user (Wang et al.,
2019). From the privacy risk, users can be afraid that the mobile app
requires access to sensitive information, e.g., routes and locations visited
(if the app requires geolocalization permissions), thus monitoring some
aspects of the users’ behavior. Several studies in the literature (Al-Na-
tour et al., 2020; Chin et al., 2018; Gu et al., 2017; Huang and Chueh,
2022; Keith et al., 2013; Xu et al., 2015) highlight the negative effect
played by perceived risks on the willingness to download mobile apps.

Based on these considerations, we hypothesize that:

H3. The higher the perceived risk of potential users related to the
ability of apps against food waste to collect information of users, the
lower the willingness to download and use them will be, ceteris paribus.
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Fig. 1. Theoretical model investigated in this study.

2.2. Factors related to consumer behavior against food waste

2.2.1. Food neophobia

Food neophobia is defined as the “reluctance to eat and/or avoidance
of novel foods” (Pliner and Hobden, 1992). A large body of research
suggests that food-neophobic persons are hesitant to try or buy unfa-
miliar foods products (Backstrom et al., 2004; Coderoni and Perito,
2020; Henriques et al., 2009). Accordingly, people with low levels of
food neophobia consume a wider range of food products compared to
food-neophobic persons.

To the best of our knowledge, there are no previous studies that
investigate the impact of food neophobia on the willingness to use apps
against food waste. Nevertheless, food neophobia could impact the
willingness to use apps against food waste that work similarly to the app
X. Accordingly, the fact that people do not know in advance which
specific food is contained in the box bought via the app - indeed, con-
sumers might know in advance which kind of food is sold by a specific
shop (e.g., consumers buying online a box sold by a bakery expect to find
bakery products in the box) but they do not know in advance which
specific products they will find in the box till they have opened it — might
hamper consumers with a high level of food neophobia to use the app.
Further, consumers can use the app X to order food boxes from super-
markets: in this specific case, having a clear expectation on which kind
of food they are going to receive can be hard. Indeed, in their study
conducted on a similar app, Vo-Thanh et al. (2021) highlighted that the

majority of users interviewed by them wish to have information on the
food contained in the box in advance, which would reduce the risk of
throwing away part of them, for instance because of allergies.

Based on these considerations, we hypothesize that:

H4. The higher the food neophobia level of potential app users, the
lower the willingness to download and use apps against food waste will
be, ceteris paribus.

2.2.2. Moral attitude

Several studies highlighted that people might experience negative
feelings when they waste food (Richter, 2017; Stefan et al., 2013). In this
regard, consumers’ moral values regarding food waste play an important
role in determining their food waste behavior (Aydin and Yildirim,
2021). In fact, the individual moral attitude induces feelings of
discomfort as a result of wasting food (Stefan et al., 2013). Accordingly,
a negative relationship between strong moral attitudes and food waste
behavior is found in the literature (Aydin and Yildirim, 2021; McCarthy
and Liu, 2017).

People with a strong moral attitude against wasting food waste, who
feel a responsibility to avoid wasting food and conserve resources
(Graham-Rowe et al., 2015; McCarthy and Liu, 2017), could be more
willing to use mobile apps against food waste.

Based on these considerations, we hypothesize that:

H5. The higher the moral attitude towards food waste of potential app
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users, the higher the willingness to download and use apps against food
waste will be, ceteris paribus.

2.2.3. Knowledge about food conservation

Knowledge about food conservation is defined as “the consumers’
extent of information on preserving the nutritional value of food and
avoiding hazardous food effects while storing and preparing food”
(Aydin and Yildirim, 2021, p. 3). The literature has shown that people
who have high knowledge about the appropriate conditions to store food
produce less waste (Bravi et al., 2019; Farr-Wharton et al., 2014). Food
boxes bought via apps against food waste might contain food with a
short expiration date or fresh products, which need to be consumed in a
short time or conserved properly. Consumers without appropriate
knowledge about how to conserve food might be reluctant to use apps
against food waste, being afraid not to be able to eat the whole food,
causing further food waste.

Based on these considerations, we hypothesize that:

H6. The higher the knowledge about food conservation of potential
app users, the higher the willingness to download and use mobile apps
against food waste will be, ceteris paribus

3. Methodology and data collection

Primary data to test the hypotheses developed in Section 2 was
collected through a survey of Italian consumers. To conduct the survey,
a questionnaire was developed. The questionnaire is divided into three
parts.

First, respondents were asked whether they currently use apps
against food waste that work similarly to the app X. Since the aim of this
research is to investigate the willingness to use mobile apps against food
waste, only for people answering no the questionnaire continued with
the second part. For people answering yes, the questionnaire ended.

In the second part of the survey, the following constructs were
measured with multiple-item scales: (1) perceived utility with five items
(out of six items, from Xu et al., 2015); (2) perceived ease of use with five
items (out of fourteen items, from Davis, 1989); (3) perceived privacy
risks with six items (from Xu et al., 2015); (4) food neophobia with five
items (out of ten items, from Ritchey et al., 2003); (5) moral attitude
with three items (out of four, from Visschers et al., 2016); and (6)
knowledge of food conservation with four items (Aydin and Yildirim,
2021). For each construct, a five-point Likert scale (from 1=*strongly
disagree” to 5="strongly agree”) was used to assess the statements. The
willingness to install and use mobile apps against food waste was
measured through a specific question, assessed through a five-point
Likert scale (from 1="strongly disagree” to 5="strongly agree”).

The third part of the survey was aimed at collecting socio-
demographic information of respondents: gender (a dummy variable
codified as 0 for male and 1 for female) (Dangelico et al., 2021) and age
(from 1=“18-24" to 6="over 65”) (de Marchi et al., 2020).

Before collecting data, a pre-test phase was conducted on a sample of
20 consumers, aimed at checking whether the questions were clear
enough to respondents. Few changes have been done after this phase, in
order to enhance the sake of clarity of some questions. During the pre-
test phase, we also assessed that about 5 to 10 min were required to
complete the questionnaire.

A convenience sampling was used, as common in consumer behavior
studies (e.g., Butt et al., 2017; D’Agostin et al., 2020; de Medeiros et al.,
2021; Han et al., 2019; Najmi et al., 2021; Talha et al., 2020; Wei et al.,
2021). The final version of the survey was distributed online, through
instant messaging clients and social networks between November 2020
and March 2021. All the questions were mandatory: without having
provided an answer to one question, respondents were disallowed to
continue to the next questions. Hence, respondents could finally submit
the questionnaire only if they had replied to all the questions. This
resulted in no missing values in the dataset. The total number of
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collected responses was 283.
4. Data analysis and results

This Section is divided into two subsections. Section 4.1 presents the
socio-demographic characteristics of the sample and the descriptive
analysis of the responses provided. Section 4.2 concerns the statistical
analyses conducted.

4.1. Descriptive analysis

Table 1 displays the socio-demographic characteristics of the sample.
41% of the respondents are male and 59% are female. The sample is
mostly made of people under 35.

Table 2 displays the responses for each scale of the questionnaire.
The apps against food waste are perceived as useful by over 40% of
respondents and as easy to use by more than 50% of respondents.
Around 50% of respondents do not have particular concerns about the
risks of using these mobile apps. The majority of the sample is made by
people with low levels of food neophobia, a high moral attitude, and a
good knowledge of food conservation.

4.2. The statistical analyses

Several analyses were performed using the IBM SPSS Statistics 27
data analysis package.

First, a series of factor analyses was conducted, using the principal
component method, according to Dangelico et al. (2021).

Results of the factor analysis on items referred to perceived utility
show one factor with eigenvalue greater than one, accounting for
74.78% of the variance (K-M-O statistic 0.827; Bartlett’s statistic
1058.76, significance <0.001). Results of the factor analysis on items
referred to perceived ease of use show one factor with eigenvalue greater
than one, accounting for 82.63% of the variance (K-M-O statistic 0.882;
Bartlett’s statistic 1458.38, significance <0.001). Results of the factor
analysis on items referred to perceived risks show one factor with
eigenvalue greater than one, accounting for 82.99% of the variance (K-
M-O statistic 0.865; Bartlett’s statistic 2079.86, significance <0.001).
Results of the factor analysis on items referred to food neophobia show
one factor with eigenvalue greater than one, accounting for 59.20% of
the variance (K-M-O statistic 0.798; Bartlett’s statistic 547.89, signifi-
cance <0.001). Results of the factor analysis on items referred to moral
attitude show one factor with eigenvalue greater than one, accounting
for 70.89% of the variance (K-M-O statistic 0.709; Bartlett’s statistic
253.40, significance <0.001). Results of the factor analysis on items
referred to knowledge of food conservation show one factor with
eigenvalue greater than one, accounting for 73.54% of the variance (K-
M-O statistic 0.808; Bartlett’s statistic 606.03, significance <0.001).

Table 3 displays (1) Cronbach’s alpha, Average Variance Extracted
(AVE), and Composite Reliability (CR) for each factor and (2) mean,
standard deviation, and factor loading for each item. All factor loadings
exceed the value of 0.50, being the lowest 0.646. CR and Cronbach’s

Table 1
Socio-demographic characteristics of the sample.

Frequency (percentage)

Gender

Male 116 (41%)

Female 167 (59%)

Age
18-24 53 (18.7%)
25-34 119 (42%)
35-44 30 (10.6%)
45-54 25 (8.8%)
55-65 41 (14.5%)
over 65 15 (5.3%)
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Table 2
Scales and percentage of responses for each category of answers (1= “strongly disagree”, 2= “disagree”, 3= “neither agree nor disagree”, 4= “agree”, 5= “strongly
agree”).
Source Item 1 2 3 4 5
Perceived utility Xu et al. (2015) The application would help me be more effective 3.9% 3.9% 382% 47.7%  6.4%
The application would help me be more productive 3.9% 11.3% 385% 41.3% 4.9%
The application would help me to save time 4.9% 12.7%  43.8% 33.9% 4.6%
The application would make it easier to do it 4.9% 9.5% 47.7%  32.9%  4.9%
The application would be useful to me 4.2% 4.6% 34.3% 47.3%  9.5%
Perceived easy of use Davis (1989) I would find the app easy to use 3.5% 6.0% 33.2% 45.9% 11.3%
I would not find it cumbersome to use the app 2.8% 5.3% 29.7%  47.7%  14.5%
My interaction with the app would be easy for me to understand 1.1% 5.7% 325% 49.8% 11.0%
Interacting with the app would not require mental effort 1.8% 4.2% 36.0% 46.3% 11.7%
I would find it easy to get the app to do what I want to do 2.5% 4.9% 31.4%  48.4% 12.7%
Perceived risks Xu et al. (2015) The application may disclose my personal information to others 18.7%  35.7%  29% 141%  2.5%
The application may share my personal information to others 17.7%  33.6% 29.7% 17% 2.1%
The application may track my habits of mobile phone use 148% 26.1%  35% 20.1%  3.9%
The application may collect and use my personal information in an 15.5%  30.7% 33.6% 17% 3.2%
unintended way
The application may cause me to lose control over my privacy 19.1% 35.7% 33.6% 10.6% 1.1%
The application may lead to a loss of my privacy without my knowledge  19.4%  33.6%  32.2% 12% 2.8%
Food neophobia Ritchey et al. (2003)  Iam afraid to eat things I have never had before 25.4%  40.6%  23.7%  8.8% 1.4%
If I don’t know what a food is, I won't try it 18% 30.4% 21.6% 26.5% 3.5%
I don’t trust new foods 23.3%  42% 24% 9.9% 7%
1 am not very particular about the foods I eat 34.3% 389% 124% 11.3% 3.2%
I am constantly sampling new and different foods 13.8% 29.7% 29.3% 21.9% 5.3%
Moral attitude Visschers et al. It is contrary to my principles when I have to discard food 1.4% 1.4% 4.6% 30% 62.5%
(2016) 1 feel obliged not to waste any food 1.4% 2.1% 7.8% 33.2% 55.5%
I have been raised to believe that food should not be wasted and I still 1.4% 1.4% 7.4% 28.3%  61.5%
live according to this principle
Knowledge of food Aydin and Yildirim I am informed about how to defrost food without losing its nutritional 2.8% 23.7%  22.6% 39.2% 11.7%
conservation (2021) value
T'am informed about when to throw away food to prevent food poisoning ~ 1.8% 8.5% 15.5%  52.3%  21.9%
I am informed about proper time periods different food types can be 3.2% 25.8%  26.5% 34.6% 13.1%
retained in the freezer
I am informed about how to reheat food to avoid hazardous effects 2.8% 17.3%  25.1%  40.6% 14.1%

alpha are above the recommended cut-off value of 0.70 for all con-
structs, being the lowest 0.798 and 0.786, respectively. For all con-
structs, AVE is above 0.50, being the lowest 0.592. Thus, all constructs
show evidence of good convergent validity and reliability (Alhosseini
Almodarresi et al., 2019; Fornell and Larcker, 1981; Gleim et al., 2013;
Hair et al., 2006). Table 4 displays the correlation matrix. Discriminant
validity was tested following Fornell and Larcker (1981). There is evi-
dence of discriminant validity among all the constructs, since for each
construct the square root of the AVE is higher than the correlation co-
efficient between that construct and other constructs,

In order to test the research hypotheses, an ordinary least squares
regression analysis was performed. The socio-demographic variables
were included as controls. Table 5 displays the results of the regression
analysis.

As shown in the table, perceived utility ($=0.569, p<0.001) and
perceived ease of use (3=0.110, p<0.001) have a positive and significant
effect on the willingness to use apps against food waste. Hence, H1 and
H2 are supported. Alternatively, perceived risks (p=—0.087, p<0.1)
have a negative and significant effect on the willingness to use apps
against food waste. Hence H3 is supported. Food neophobia, Moral
attitude, and Knowledge about food conservation are found to be not
significant. Hence, H4, H5, and H6 are not supported. Concerning the
control variables, age (p=—0.082, p<0.1) negatively affects the will-
ingness to use apps against food waste.

5. Discussion and implications

The results show that three out of six factors considered in the
theoretical model investigated affect the willingness to use mobile apps
against food waste.

In particular, all the three factors related to the consumers’ percep-
tion of the apps against food waste (i.e., perceived utility, perceived ease
of use, and perceived risks) have been proven to be significant.

The perceived risk related to privacy issues has been proven a barrier
that hampers the download and use of mobile apps against food waste.
Consumers afraid that these apps can collect and track personal infor-
mation or personal habits in an unintended way, and even share this
data with others — leading to a loss of control on the privacy — are less
willing to use them. Accordingly, several studies in the literature high-
light that perceived privacy risk negatively influences the perceived
security of mobile apps (e.g., Balapour et al., 2020; Johnson et al.,
2018). Hence, this result is consistent with the study by Kim et al.
(2008), which highlights that consumers having privacy concerns are
less willing to use online channels to buy products, and with several
other studies (e.g., Gu et al., 2017; Harris et al., 2016; Trivedi et al.,
2022) highlighting that consumers concerned about privacy issues are
less prone to download and use mobile apps. In order to offset users’
privacy concerns, Xu et al. (2015) suggest that app developers should
emphasize their privacy policies and make them publicly known.
Consistently, Gu et al. (2017) suggest that app developers clearly explain
which data are collected through the app usage, as well as the purpose
and data protection practice, to users. Based on the results of this paper,
together with the implications highlighted by previous studies, we
suggest that the developers of mobile apps against food waste put efforts
into clarifying, to the potential users, which data the app collects, as well
as that such data collection is not dangerous for the mobile device and
does not punch the user’s privacy.

Concerning the other factors related to the consumers’ perceptions,
the perceived utility and the perceived ease of use positively affect the
willingness to download and use apps against food waste. These results
are consistent with other studies in the literature (Harris et al., 2016;
Huang and Chueh, 2022; Hur et al., 2017; Xu et al., 2015).

Regarding the perceived utility, Akdim et al. (2022) highlight that
developers should be careful in understanding the needs of potential
users, in order to align the incentives by fulfilling the users’ expecta-
tions. Moreover, Xu et al. (2015) and Leong et al. (2021) suggest that
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Table 3
Scales with Cronbach’s alpha, AVE, and CR for each construct and mean, standard deviation, and factor loading for each item.
Construct Cronbach’s AVE CR Item Mean  Standard Factor
alpha deviation loadings

Perceived utility 0.915 0.748  0.892  The application would help me be more effective 3.49 0.831 0.885
The application would help me be more productive 3.32 0.883 0.849
The application would help me to save time 3.20 0.899 0.839
The application would make it easier to do it 3.23 0.876 0.880
The application would be useful to me 3.53 0.888 0.870

Perceived ease of use 0.946 0.826  0.917 I would find the app easy to use 3.55 0.899 0.840
1 would not find it cumbersome to use the app 3.66 0.891 0.907
My interaction with the app would be easy for me to understand  3.64 0.793 0.922
Interacting with the app would not require mental effort 3.62 0.814 0.933
I would find it easy to get the app to do what I want to do 3.64 0.857 0.939

Perceived risks 0.959 0.83 0.967  The application may disclose my personal information to others ~ 2.46 1.028 0.914
The application may share my personal information to others 2.52 1.036 0.928
The application may track my habits of mobile phone use 2.72 1.067 0.889
The application may collect and use my personal informationin  2.61 1.040 0.901
an unintended way
The application may cause me to lose control over my privacy 2.39 0.948 0.908
The application may lead to a loss of my privacy without my 2.45 1.025 0.925
knowledge

Food neophobia 0.816 0.592  0.882  Iam afraid to eat things I have never had before 2.20 0.967 0.854
If I don’t know what a food is, I won’t try it 2.67 1.152 0.745
I don’t trust new foods 2.23 0.941 0.869
I am not very particular about the foods I eat 2.10 1.095 0.709
I am constantly sampling new and different foods 2.75 1.106 0.646

Moral attitude 0.794 0.709  0.88 It is contrary to my principles when I have to discard food 4.51 0.774 0.845
1 feel obliged not to waste any food 4.39 0.833 0.848
I have been raised to believe that food should not be wasted and ~ 4.47 0.809 0.833
1 still live according to this principle

Knowledge of food 0.880 0.735 0.917 Iam informed about how to defrost food without losing its 3.33 1.050 0.842

conservation nutritional value

I am informed about when to throw away food to prevent food  3.84 0.922 0.818
poisoning
I am informed about proper time periods different food types 3.32 1.061 0.895
can be retained in the freezer
I am informed about how to reheat food to avoid hazardous 3.46 1.025 0.873

effects

™ — reverse coded.

Table 4

Correlation matrix (square root of the AVE of constructs in bold, as elements of the main diagonal).

Perceived utility

Perceived ease of use

Perceived risks Food neophobia

Moral attitude

Perceived easy of use

Perceived utility 0.865

Perceived ease of use 0.341%** 0.973

Perceived risks —0.180%** —0.165%"* 0.979

Food neophobia —0.101 —0.203*** 0.225%%* 0.903

Moral attitude 0.027 0.044 0.084 —0.050 0.891

Perceived easy of use —0.014 0.048 0.113 —0.054 0.120%* 0.938
" p<0.05;.

™" p< 0.01.

app developers stress the benefits of app utility in their marketing
campaigns, aimed at creating awareness among potential users.

Regarding the perceived ease of use, several studies highlight that
this is a key variable that positively affects the users’ continuance
intention of the mobile app (e.g., Akdim et al., 2022; Kang, 2014).
Consistently, Huang and Chueh (2022) highlight that the perceived ease
of use can be much affected by the graphical interfaces; hence, they
suggest to simplify the graphical interfaces, thus making them
user-friendly as much as possible, aimed at further enhancing the ease of
use. Moreover, Akdim et al. (2022) suggest that developers provide
technical assistance that clearly shows their users how to operate the
mobile app.

According to the results of this paper, we can suggest that developers
of apps against food waste focus their marketing campaigns to advertise
which are the benefits that users can achieve from the adoption of the
app, as well as to enhance as much as possible the ease of use of the app.
For instance, the app developers could ask that users upload short videos
where they show how to use the app, reporting their personal experience
in this regard. Similarly, the developers should push users to upload
their reviews of the app. Both these actions could be awarded with
coupons or vouchers, aimed at encouraging users to provide their con-
tributions. In this regard, the positive effect played by rewarding pro-
grams is recognized by the literature (e.g., Huang and Chueh, 2022).
Furthermore, the graphic interface of the app should be optimized to
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Table 5
Regression results.
Variables Regression
coefficients
Socio-demographic variables Gender 0.013
Age -0.082*
Factors related to the willingness Perceived utility 0.569**
to use mobile apps Perceived ease of use 0.110%**
Perceived risks -0.087*
Factors related to the consumer Food neophobia -0.036
behavior against food waste Knowledge about food  -0.065
conservation
Moral attitude 0.009
F 28.90***
R? 0.676
Adj R? 0.442
" p<0.10;.
" p< 0.01.

enhance the ease of use.

Alternatively, none of the three consumer-related factors has been
proven to be significant.

Regarding the food neophobia, to the best of our knowledge this is
the first study that investigates the impact it plays on the willingness to
use mobile apps against food waste. Indeed, in recent years the literature
has focused on measuring the food neophobia (Damsbo-Svendsen et al.,
2017), investigating the factors impacting on the individual food neo-
phobia (Lafraire et al., 2016), as well as on investigating the consumers’
willingness to try novel foods, such as waste-to-value products
(Cattaneoet al., 2019; Coderoni and Perito, 2021, 2020),
nutrition-modified and functional products (Bimbo et al., 2017), and 3D
printed products (Manstan and McSweeney, 2020). Hence, this study
provides a novel contribution to the literature on food neophobia and its
impact on the consumers’ purchasing choices. Regarding the specific
results, the sample considered in this study is characterized by low levels
of food neophobia — on average, the 80% of respondents have negatively
replied to questions aimed at measuring the food neophobia. In this
regard, Rabaddn and Bernabéu (2021) highlighted that the levels of food
neophobia are tending to fall in the last ten years, perhaps thanks to the
increased number of restaurants serving foods from foreign countries
worldwide, which has resulted in greater exposure of consumers to
different ingredients and foods, as well as to the reduction in the cost of
these meals. Accordingly, the results of this paper support the idea that
consumers do not consider the lack of knowledge about what they are
going to find in the fill box as a barrier towards the usage of mobile apps
against food waste. Nevertheless, although consumers do not know in
advance which specific food is contained in the box they have bought,
they have at least some expectations on the kind of food they are going
to find (e.g., bakery products in a box bought from a bakery). Such an
issue could have mitigated the role of food neophobia on the consumer
behavior.

Differently from what was hypothesized, moral attitude and
knowledge of food conservation were found not to affect the consumers’
willingness to use apps against food waste. Regarding the effect of moral
attitude, perhaps this factor only influences consumers to reduce their
own food waste, without driving them to contribute reducing the food
waste of others — as mobile apps against food waste do. The unsignificant
effect of knowledge of food conservation might depend on how con-
sumers manage the food taken via these mobile apps. Perhaps con-
sumers prefer eating this food asap, without freezing it. These results call
for future investigation about how consumers use mobile apps against
food waste.

All in all, the above-mentioned results might suggest that the main
drivers to use mobile apps against food waste are not related to ethical
factors (e.g., the willingness to contribute to saving food that otherwise
would be wasted) but rather to personal utility (e.g., the chance to save
time thanks to using the app) — according to the factors above-discussed.
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Regarding the socioeconomic factors, age was found to negatively
affect the willingness to use mobile apps against food waste. Hence,
developers should devote their efforts — in terms, for instance, of mar-
keting campaigns, as well as the development of the graphical interface
— to younger users. Nevertheless, different marketing campaigns should
be designed for different categories of consumers, according to their age.

Some ad-hoc considerations should be deserved for the sample used
for the analysis. We recognize that our sample is not representative of
the overall Italian population because overestimates the share of young
people (over 35) while underestimates the share of those over 65.
Nevertheless, for a better comparison, we should consider the charac-
teristics of the Italian digital population. According to the National
Institute of Statistics (ISTAT), over 80% of people under 40 use internet
every day, while such a percentage decreases to around 68% for 45-55
y.o. and to around 25% for people over 65.% Furthermore, the share of
online buyers purchasing via smartphone in Italy in 2021 was equal to
85% of 18-34 y.o., 76% of 35-55 y.o., and 56% of over 55.° Hence, the
average age of the Italian digital population is recognized to be lower
than the average age of the overall Italian population. Therefore, we
might assume the bias introduced by our non-representative sample is
mitigated.

6. Conclusions

This paper investigates the factors impacting the consumers’ will-
ingness to use mobile apps that claim a positive contribution towards
reducing the amounts of food waste by food shops. Results have shown
that the main factors contributing to the willingness to use these apps
are the perceived utility and the perceived ease of use. Alternatively, the
perceived risks related to the privacy were found to negatively affect the
willingness to use these apps. Results have also shown that food neo-
phobia, moral attitude, and knowledge of food conservations seem not
to affect the consumer’s willingness to use these apps. Given these re-
sults, future research should be devoted to investigate which factors are
in turn able to affect the consumers’ perception of utility, ease of use,
and risks related to mobile apps against food waste, with the aim to
further spread their usage.

All in all, some limitations must be acknowledged. First, data come
from a convenience sample. Although the use of convenience sampling is
common in consumer behavior studies (e.g., Butt et al., 2017; D’ Agostin
et al., 2020; de Medeiros et al., 2021; Han et al., 2019; Lin and Chen,
2006; Mohd Suki and Mohd Suki, 2019; Talha et al., 2020; Wei et al.,
2021), such a sampling technique might not ensure the sample is fully
representative of the overall population. Thus, caution should be
considered when generalizing the results. In this regard, further research
could be devoted to enlarging the sample size, in order to use a more
representative sample of the whole population. Second, the study is
related to a specific category of mobile apps. Different perceptions can
exist related to specific mobile apps that, although having similar aims,
are characterized by different functions. Moreover, the research is
focused only on Italian consumers. Further research can therefore be
conducted in other countries, in order to investigate the impact of the
country-specific cultural factors on the outcome of this study. Future
research can be also aimed at exploring whether different clusters of
consumers, characterized by different socio-demographic features, have
different willingness to use mobile apps against food waste, as well as
whether such willingness is driven by different factors. Indeed, Hur
et al. (2017) highlight that millennials and mature consumers can have
different behaviors in this sense. Future studies can be also address the
role of perceived product availability, which is related to the consumer’s

# “Share of the population using the internet everyday in Italy in 2021, by age
and gender”, accessed via www.statista.com.

5 “Share of online buyers purchasing via smartphone in Italy in 20217,
accessed via www.statista.com.
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effortlessness in finding and buying the product (e.g., Vermeir and
Verbeke, 2008). The literature highlights that perceived product avail-
ability might play a positive role on the willingness to buy the product
(e.g., Chakraborty et al., 2022): accorndingly, the unavailability of
product can prevent consumers from buying it (e.g., Tran et al., 2022).
Concerning mobile apps against food waste, consumers living/working
in an area poorly served by shops offering food boxes via the mobile apps
would face a higher distance to reach shops where to buy food boxes;
this issue could reduce the perceived product availability, thus poten-
tially reducing the consumers’ willingness to adopt the app. However,
ad-hoc investigation is required.

These further studies would provide useful managerial implications,
in particular related to how design marketing campaigns differentiated
per clusters of potential users, even in different countries. Finally, this
paper highlights which factors affect the willingness to use mobile apps
against food waste and therefore focuses on respondents who currently
do not use these apps. Future research could be devoted to studying the
behavior of the current app users, in order to highlight the factors
driving the app usage over time.

CRediT authorship contribution statement

Luca Fraccascia: Conceptualization, Methodology, Formal analysis,
Investigation, Writing — original draft, Writing — review & editing.
Alberto Nastasi: Conceptualization, Formal analysis, Writing — review
& editing.

Declaration of competing interests

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability

The data that has been used is confidential.

Acknowledgments

The authors would like to thank Lucrezia Gobbi and Giuliana Vota
for their contribution to data collection.

References

Abeliotis, K., Lasaridi, K., Costarelli, V., Chroni, C., 2015. The implications of food waste
generation on climate change: the case of Greece. Sustain. Prod. Consum. 8-14.
https://doi.org/10.1016/J.SPC.2015.06.006.

Aghekyan-Simonian, M., Forsythe, S., Suk Kwon, W., Chattaraman, V., 2012. The role of
product brand image and online store image on perceived risks and online purchase
intentions for apparel. J. Retail. Consum. Serv. 19, 325-331. https://doi.org/
10.1016/J.JRETCONSER.2012.03.006.

Akdim, K., Casald, L.v., Flavian, C., 2022. The role of utilitarian and hedonic aspects in
the continuance intention to use social mobile apps. J. Retail. Consum. Serv. 66,
102888 https://doi.org/10.1016/J.JRETCONSER.2021.102888.

Alhosseini Almodarresi, S.M., Tabataba’i-Nasab, S.M., Bagheri Garabollagh, H.,
Mohammadi, F., 2019. Does citizenship behavior have a role in changing attitude
toward green products? Int. J. 14, 284-292. https://doi.org/10.1080/
17509653.2018.1563874.

Al-Natour, S., Cavusoglu, H., Benbasat, 1., Aleem, U., 2020. An empirical investigation of
the antecedents and consequences of privacy uncertainty in the context of mobile
apps. https://doi.org/10.1287/isre.2020.0931 31, 1037-1063. https://doi.org/
10.1287/ISRE.2020.0931.

Amicarelli, V., Bux, C., Lagioia, G., 2021. How to measure food loss and waste? A
material flow analysis application. Br. Food J. 123, 67-85. https://doi.org/10.1108/
BFJ-03-2020-0241/FULL/PDF.

Ananno, A.A., Masud, M.H., Chowdhury, S.A., Dabnichki, P., Ahmed, N., Arefin, A.M.E.,
2021. Sustainable food waste management model for Bangladesh. Sustain. Prod.
Consum. 27, 35-51. https://doi.org/10.1016/J.SPC.2020.10.022.

Apostolidis, C., Brown, D., Wijetunga, D., Kathriarachchi, E., 2021. Sustainable value co-
creation at the Bottom of the Pyramid: using mobile applications to reduce food

Resources, Conservation & Recycling Advances 18 (2023) 200150

waste and improve food security. J. Mark. 1-31. https://doi.org/10.1080/
0267257X.2020.1863448.

Aschemann-Witzel, J., Randers, L., Pedersen, S., 2022. Retail or consumer
responsibility?—reflections on food waste and food prices among deal-prone
consumers and market actors. Bus Strategy Environ. https://doi.org/10.1002/
BSE.3202.

Aydin, A.E., Yildirim, P., 2021. Understanding food waste behavior: the role of morals,
habits and knowledge. J. Clean. Prod. 280, 124250 https://doi.org/10.1016/J.
JCLEPRO.2020.124250.

Béckstrom, A., Pirttila-Backman, A.M., Tuorila, H., 2004. Willingness to try new foods as
predicted by social representations and attitude and trait scales. Appetite 43, 75-83.
https://doi.org/10.1016/J.APPET.2004.03.004.

Balapour, A., Nikkhah, H.R., Sabherwal, R., 2020. Mobile application security: role of
perceived privacy as the predictor of security perceptions. Int. J. Inf. Manage. 52,
102063 https://doi.org/10.1016/J.IJINFOMGT.2019.102063.

Bimbo, F., Bonanno, A., Nocella, G., Viscecchia, R., Nardone, G., de Devitiis, B.,
Carlucci, D., 2017. Consumers’ acceptance and preferences for nutrition-modified
and functional dairy products: a systematic review. Appetite 113, 141-154. https://
doi.org/10.1016/J.APPET.2017.02.031.

Bravi, L., Murmura, F., Savelli, E., Vigano, E., 2019. Motivations and actions to prevent
food waste among young italian consumers. Sustainability 2019 11, 1110 11.
https://doi.org/10.3390/SU11041110. Pagel110.

Butt, M.M., Mushtagq, S., Afzal, A., Khong, K.W., Ong, F.S., Ng, P.F., 2017. Integrating
behavioural and branding perspectives to maximize green brand equity: a holistic
approach. Bus Strategy Environ. 26, 507-520. https://doi.org/10.1002/BSE.1933.

Cattaneo, C., Lavelli, V., Proserpio, C., Laureati, M., Pagliarini, E., 2019. Consumers’
attitude towards food by-products: the influence of food technology neophobia,
education and information. Int. J. Food Sci. Technol. 54, 679-687. https://doi.org/
10.1111/1JFS.13978.

Chakraborty, D., Siddiqui, A., Siddiqui, M., Mohmmad H Alatawi, F., 2022. Exploring
consumer purchase intentions and behavior of buying ayurveda products using
SOBC framework. J. Retail. Consum. Serv. 65, 102889 https://doi.org/10.1016/J.
JRETCONSER.2021.102889.

Chang, M.L., Wu, W.Y., 2012. Revisiting perceived risk in the context of online shopping:
an alternative perspective of decision-making styles. Psychol Mark 29, 378-400.
https://doi.org/10.1002/MAR.20528.

Chin, A.G., Harris, M.A., Brookshire, R., 2018. A bidirectional perspective of trust and
risk in determining factors that influence mobile app installation. Int. J. Inf. Manage.
39, 49-59. https://doi.org/10.1016/J.1JINFOMGT.2017.11.010.

Coderoni, S., Perito, M.A., 2021. Approaches for reducing wastes in the agricultural
sector. An analysis of Millennials’ willingness to buy food with upcycled ingredients.
Waste Manage. (Oxford) 126, 283-290. https://doi.org/10.1016/J.
WASMAN.2021.03.018.

Coderoni, S., Perito, M.A., 2020. Sustainable consumption in the circular economy. An
analysis of consumers’ purchase intentions for waste-to-value food. J. Clean. Prod.
252, 119870 https://doi.org/10.1016/J.JCLEPR0O.2019.119870.

D’Agostin, A., de Medeiros, J.F., Vidor, G., Zulpo, M., Moretto, C.F., 2020. Drivers and
barriers for the adoption of use-oriented product-service systems: a study with young
consumers in medium and small cities. Sustain. Prod. Consum. 21, 92-103. https://
doi.org/10.1016/J.SPC.2019.11.002.

Damsbo-Svendsen, M., Frgst, M.B., Olsen, A., 2017. A review of instruments developed to
measure food neophobia. Appetite 113, 358-367. https://doi.org/10.1016/J.
APPET.2017.02.032.

Dangelico, R.M., Nonino, F., Pompei, A., 2021. Which are the determinants of green
purchase behaviour? A study of Italian consumers. Bus Strategy Environ 30,
2600-2620. https://doi.org/10.1002/bse.2766.

Davis, F.D., 1989. Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Q. 13, 319-339. https://doi.org/10.2307/249008.

Davis, F.D., Bagozzi, R.P., Warshaw, P.R., 1989. User acceptance of computer
technology: a comparison of two theoretical models. Source: Manag. Sci. 35,
982-1003.

Davis, S.L., Rives, L.M., Ruiz-de-Maya, S., 2021. Personal social responsibility: scale
development and validation. Corp. Soc. Responsib. Environ. Manag. 28, 763-775.
https://doi.org/10.1002/CSR.2086.

de Marchi, E., Pigliafreddo, S., Banterle, A., Parolini, M., Cavaliere, A., 2020. Plastic
packaging goes sustainable: an analysis of consumer preferences for plastic water
bottles. Environ. Sci. Policy 114, 305-311. https://doi.org/10.1016/J.
ENVSCI.2020.08.014.

de Medeiros, J.F., Marcon, A., Ribeiro, J.L.D., Quist, J., D’Agostin, A., 2021. Consumer
emotions and collaborative consumption: the effect of COVID-19 on the adoption of
use-oriented product-service systems. Sustain. Prod. Consum. 27, 1569-1588.
https://doi.org/10.1016/J.SPC.2021.03.010.

de Souza, M., Pereira, G.M., Lopes de Sousa Jabbour, A.B., Chiappetta Jabbour, C.J.,
Trento, L.R., Borchardt, M., Zvirtes, L., 2021. A digitally enabled circular economy
for mitigating food waste: understanding innovative marketing strategies in the
context of an emerging economy. Technol. Forecast. Soc. Change 173, 121062.
https://doi.org/10.1016/J.TECHFORE.2021.121062.

Dhir, A., Talwar, S., Kaur, P., Malibari, A., 2020. Food waste in hospitality and food
services: a systematic literature review and framework development approach.

J. Clean. Prod. 270, 122861 https://doi.org/10.1016/J.JCLEPRO.2020.122861.

Diaz, A.C., Sasaki, N., Tsusaka, T.W., Szabo, S., 2021. Factors affecting farmers’
willingness to adopt a mobile app in the marketing of bamboo products. Resources.
Conservat. Recycl. Adv. 11, 200056 https://doi.org/10.1016/J.
RCRADV.2021.200056.

Engel, J.F., Kollat, D.T., Blackwell, R.D., 1968. Consumer Behavior. Rinehart and
Winston, New York.


https://doi.org/10.1016/J.SPC.2015.06.006
https://doi.org/10.1016/J.JRETCONSER.2012.03.006
https://doi.org/10.1016/J.JRETCONSER.2012.03.006
https://doi.org/10.1016/J.JRETCONSER.2021.102888
https://doi.org/10.1080/17509653.2018.1563874
https://doi.org/10.1080/17509653.2018.1563874
https://doi.org/10.1108/BFJ-03-2020-0241/FULL/PDF
https://doi.org/10.1108/BFJ-03-2020-0241/FULL/PDF
https://doi.org/10.1016/J.SPC.2020.10.022
https://doi.org/10.1080/0267257X.2020.1863448
https://doi.org/10.1080/0267257X.2020.1863448
https://doi.org/10.1002/BSE.3202
https://doi.org/10.1002/BSE.3202
https://doi.org/10.1016/J.JCLEPRO.2020.124250
https://doi.org/10.1016/J.JCLEPRO.2020.124250
https://doi.org/10.1016/J.APPET.2004.03.004
https://doi.org/10.1016/J.IJINFOMGT.2019.102063
https://doi.org/10.1016/J.APPET.2017.02.031
https://doi.org/10.1016/J.APPET.2017.02.031
https://doi.org/10.3390/SU11041110
https://doi.org/10.1002/BSE.1933
https://doi.org/10.1111/IJFS.13978
https://doi.org/10.1111/IJFS.13978
https://doi.org/10.1016/J.JRETCONSER.2021.102889
https://doi.org/10.1016/J.JRETCONSER.2021.102889
https://doi.org/10.1002/MAR.20528
https://doi.org/10.1016/J.IJINFOMGT.2017.11.010
https://doi.org/10.1016/J.WASMAN.2021.03.018
https://doi.org/10.1016/J.WASMAN.2021.03.018
https://doi.org/10.1016/J.JCLEPRO.2019.119870
https://doi.org/10.1016/J.SPC.2019.11.002
https://doi.org/10.1016/J.SPC.2019.11.002
https://doi.org/10.1016/J.APPET.2017.02.032
https://doi.org/10.1016/J.APPET.2017.02.032
https://doi.org/10.1002/bse.2766
https://doi.org/10.2307/249008
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0026
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0026
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0026
https://doi.org/10.1002/CSR.2086
https://doi.org/10.1016/J.ENVSCI.2020.08.014
https://doi.org/10.1016/J.ENVSCI.2020.08.014
https://doi.org/10.1016/J.SPC.2021.03.010
https://doi.org/10.1016/J.TECHFORE.2021.121062
https://doi.org/10.1016/J.JCLEPRO.2020.122861
https://doi.org/10.1016/J.RCRADV.2021.200056
https://doi.org/10.1016/J.RCRADV.2021.200056
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0033
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0033

L. Fraccascia and A. Nastasi

FAO, 2020. Foor Secutiry and Nutrition in the World. Rome. https://doi.org/10.4060/
ca9692en.

FAO, 2018. Food Loss and Waste and the Right to Adequate Food. Making the
connection, Rome.

FAO, 2014. Food Wastage Footprint: Fool cost-Accounting. Food and Agriculture
Organization of the United Nations (FAO).

FAO, 2013. Food Wastage footprint: Impacts on Natural Resources - Summary report.
Rome.

FAO, 2011. Global losses and food waste. Extent, causes, and prevention.

Farr-Wharton, G., Foth, M., Choi, J.H.J., 2014. Identifying factors that promote
consumer behaviours causing expired domestic food waste. J. Consum. Behav. 13,
393-402. https://doi.org/10.1002/CB.1488.

Filimonau, V., Matyakubov, U., Allonazarov, O., Ermolaev, V.A., 2022. Food waste and
its management in restaurants of a transition economy: an exploratory study of
Uzbekistan. Sustain. Prod. Consum. 29, 25-35. https://doi.org/10.1016/J.
SPC.2021.09.018.

Filimonau, V., Zhang, H., Wang, L.en, 2020. Food waste management in Shanghai full-
service restaurants: a senior managers’ perspective. J. Clean. Prod. 258, 120975
https://doi.org/10.1016/J.JCLEPRO.2020.120975.

Fornell, C., Larcker, D.F., 1981. Evaluating structural equation models with unobservable
variables and measurement error. J. Market. Res. 18 (39) https://doi.org/10.2307/
3151312.

Gleim, M.R., Smith, J.S., Andrews, D., Cronin, J.J., 2013. Against the green: a Multi-
method examination of the barriers to green consumption. J. Retail. 89, 44-61.
https://doi.org/10.1016/J.JRETAI.2012.10.001.

Graham-Rowe, E., Jessop, D.C., Sparks, P., 2015. Predicting household food waste
reduction using an extended theory of planned behaviour. Resour. Conserv. Recycl.
101, 194-202. https://doi.org/10.1016/J.RESCONREC.2015.05.020.

Gu, J., Xu, Y.(Calvin), Xu, H., Zhang, C., Ling, H., 2017. Privacy concerns for mobile app
download: an elaboration likelihood model perspective. Decis. Support. Syst. 94,
19-28. https://doi.org/10.1016/J.DSS.2016.10.002.

Hair, J.F., Black, B., Babin, B., Anderson, R.E., Tatham, R.L., 2006. Multivariate Data
Analysis, 6th Edition.

Han, H., Hyun, S.S., Sunghyup, C., Hyun, S., 2019. Green indoor and outdoor
environment as nature-based solution and its role in increasing customer/employee
mental health, well-being, and loyalty. Bus Strategy Environ. 28, 629-641. https://
doi.org/10.1002/BSE.2269.

Hanson, V., Ahmadi, L., 2022. Mobile applications to reduce food waste within Canada: a
review. The Canadian Geographer /Le Géographe canadien 66, 402-411. https://
doi.org/10.1111/CAG.12733.

Harris, M.A., Brookshire, R., Chin, A.G., 2016. Identifying factors influencing consumers’
intent to install mobile applications. Int. J. Inf. Manage. 36, 441-450. https://doi.
org/10.1016/J.1JINFOMGT.2016.02.004.

Henriques, A.S., King, S.C., Meiselman, H.L., 2009. Consumer segmentation based on
food neophobia and its application to product development. Food Qual. Prefer 20,
83-91. https://doi.org/10.1016/J.FOODQUAL.2008.01.003.

Huang, D.H., Chueh, H.E., 2022. Usage intention model of mobile apps in membership
application. J. Bus Res. 139, 1255-1260. https://doi.org/10.1016/J.
JBUSRES.2021.10.062.

Hur, H.J., Lee, H.K., Choo, H.J., 2017. Understanding usage intention in innovative
mobile app service: comparison between millennial and mature consumers. Comput.
Hum. Behav. 73, 353-361. https://doi.org/10.1016/J.CHB.2017.03.051.

Jacoby, J., Kaplan, L.B., 1972. The components of perceived risk. In: Venkatesan, M.
(Ed.), Proceedings of the Third Annual Conference of the Association for Consumer
Research. Chicago, pp. 382-393.

Jeswani, H.K., Figueroa-Torres, G., Azapagic, A., 2021. The extent of food waste
generation in the UK and its environmental impacts. Sustain. Prod. Consum. 26,
532-547. https://doi.org/10.1016/J.SPC.2020.12.021.

Johnson, V.L., Kiser, A., Washington, R., Torres, R., 2018. Limitations to the rapid
adoption of M-payment services: understanding the impact of privacy risk on M-
Payment services. Comput. Hum. Behav. 79, 111-122. https://doi.org/10.1016/J.
CHB.2017.10.035.

Jones, R.J., Reilly, T.M., Cox, M.Z., Cole, B.M., 2017. Gender makes a difference:
investigating consumer purchasing behavior and attitudes toward corporate social
responsibility policies. Corp. Soc. Responsib. Environ. Manag. 24, 133-144. https://
doi.org/10.1002/CSR.1401.

Kang, S., 2014. Factors influencing intention of mobile application use. Int. J. Mobile
Commun. 12, 360-379. https://doi.org/10.1504/1JMC.2014.063653.

Keith, M.J., Thompson, S.C., Hale, J., Lowry, P.B., Greer, C., 2013. Information
disclosure on mobile devices: re-examining privacy calculus with actual user
behavior. Int. J. Hum. Comput. Stud. 71, 1163-1173. https://doi.org/10.1016/J.
IJHCS.2013.08.016.

Kim, D.J., Ferrin, D.L., Rao, H.R., 2008. A trust-based consumer decision-making model
in electronic commerce: the role of trust, perceived risk, and their antecedents.
Decis. Support. Syst. 44, 544-564. https://doi.org/10.1016/J.DSS.2007.07.001.

Kumari, S., Bharti, N., Rahaman, S., 2022. Antecedents towards social circular
consumption of food wastes in emerging economies: transition towards food circular
economy. Bus. Strategy Dev. 5, 322-334. https://doi.org/10.1002/BSD2.201.

Lafraire, J., Rioux, C., Giboreau, A., Picard, D., 2016. Food rejections in children:
cognitive and social/environmental factors involved in food neophobia and picky/
fussy eating behavior. Appetite 96, 347-357. https://doi.org/10.1016/J.
APPET.2015.09.008.

Leong, C.M., Tan, K.L., Puah, C.H., Chong, S.M., 2021. Predicting mobile network
operators users m-payment intention. Eur. Bus. Rev. 33 https://doi.org/10.1108/
EBR-10-2019-0263/FULL/XML.

Resources, Conservation & Recycling Advances 18 (2023) 200150

Leverenz, D., Hafner, G., Moussawel, S., Kranert, M., Goossens, Y., Schmidt, T., 2021.
Reducing food waste in hotel kitchens based on self-reported data. Ind. Market.
Manag. 93, 617-627. https://doi.org/10.1016/J.INDMARMAN.2020.08.008.

Lin, L.Y., Chen, C.S., 2006. The influence of the country-of-origin image, product
knowledge and product involvement on consumer purchase decisions: an empirical
study of insurance and catering services in Taiwan. J. Consum. Mark. 23, 248-265.
https://doi.org/10.1108/07363760610681655.

Mabe, L., Pace, S.A., Spang, E.S., 2022. A cluster-based spatial analysis of recycling
boundaries aligning anaerobic digestion infrastructure with food waste generation in
California. Resour. Conservat. Recycl. Adv. 15, 200113 https://doi.org/10.1016/J.
RCRADV.2022.200113.

Manstan, T., McSweeney, M.B., 2020. Consumers’ attitudes towards and acceptance of
3D printed foods in comparison with conventional food products. Int. J. Food Sci.
Technol. 55, 323-331. https://doi.org/10.1111/1JFS.14292.

McCarthy, B., Liu, H.B., 2017. Food waste and the ‘green’ consumer. Austral. Market. J.
(AMJ) 25, 126-132. https://doi.org/10.1016/J.AUSMJ.2017.04.007.

Milfont, T.L., Markowitz, E., 2016. Sustainable consumer behavior: a multilevel
perspective. Curr. Opin. Psychol. 10, 112-117. https://doi.org/10.1016/J.
COPSYC.2015.12.016.

Mohd Suki, Norazah, Mohd Suki, Norbayah, 2019. Examination of peer influence as a
moderator and predictor in explaining green purchase behaviour in a developing
country. J. Clean. Prod. 228, 833-844. https://doi.org/10.1016/J.
JCLEPRO.2019.04.218.

Najmi, A., Kanapathy, K., Aziz, A.A., 2021. Exploring consumer participation in
environment management: findings from two-staged structural equation modelling-
artificial neural network approach. Corp. Soc. Responsib. Environ. Manag. 28,
184-195. https://doi.org/10.1002/CSR.2041.

Pliner, P., Hobden, K., 1992. Development of a scale to measure the trait of food
neophobia in humans. Appetite 19, 105-120. https://doi.org/10.1016/0195-6663
(92)90014-W.

Rabadan, A., Bernabéu, R., 2021. A systematic review of studies using the Food
Neophobia Scale: conclusions from thirty years of studies. Food Qual. Prefer. 93,
104241 https://doi.org/10.1016/J.FOODQUAL.2021.104241.

Richter, B., 2017. Knowledge and perception of food waste among German consumers.
J. Clean. Prod. 166, 641-648. https://doi.org/10.1016/J.JCLEPRO.2017.08.009.

Ritchey, P.N,, Frank, R.A., Hursti, U.K., Tuorila, H., 2003. Validation and cross-national
comparison of the food neophobia scale (FNS) using confirmatory factor analysis.
Appetite 40, 163-173. https://doi.org/10.1016/50195-6663(02)00134-4.

Stefan, V., van Herpen, E., Tudoran, A.A., Lahteenmaki, L., 2013. Avoiding food waste by
Romanian consumers: the importance of planning and shopping routines. Food Qual.
Prefer 28, 375-381. https://doi.org/10.1016/J.FOODQUAL.2012.11.001.

Talha, M., Christopher, S.B., Jaganathan, K., 2020. Corporate social
reporting—shareholder perception and its determinants. Corp. Soc. Responsib.
Environ. Manag. 27, 3034-3046. https://doi.org/10.1002/CSR.2021.

Teigiserova, D.A., Hamelin, L., Thomsen, M., 2020. Towards transparent valorization of
food surplus, waste and loss: clarifying definitions, food waste hierarchy, and role in
the circular economy. Sci. Total Environ. 706, 136033 https://doi.org/10.1016/J.
SCITOTENV.2019.136033.

Tran, K., Nguyen, T., Tran, Y., Nguyen, A., Luu, K., Nguyen, Y., 2022. Eco-friendly
fashion among generation Z: mixed-methods study on price value image, customer
fulfillment, and pro-environmental behavior. PLoS One 17, e0272789. https://doi.
org/10.1371/JOURNAL.PONE.0272789.

Trivedi, S.K., Patra, P., Srivastava, P.R., Kumar, A., Ye, F., 2022. Exploring factors
affecting users’ behavioral intention to adopt digital technologies: the mediating
effect of social influence. IEEE Trans. Eng. Manag. 1-13. https://doi.org/10.1109/
TEM.2022.3182361.

Venkatesh, V., Morris, M.G., Davis, G.B., Davis, F.D., 2003. User acceptance of
information technology: toward a unified view. MIS Q. 27, 425-478. https://doi.
org/10.2307/30036540.

Vermeir, 1., Verbeke, W., 2008. Sustainable food consumption among young adults in
Belgium: theory of planned behaviour and the role of confidence and values. Ecol.
Econ. 64, 542-553. https://doi.org/10.1016/J.ECOLECON.2007.03.007.

Visschers, V.H.M., Wickli, N., Siegrist, M., 2016. Sorting out food waste behaviour: a
survey on the motivators and barriers of self-reported amounts of food waste in
households. J. Environ. Psychol. 45, 66-78. https://doi.org/10.1016/J.
JENVP.2015.11.007.

Vo-Thanh, T., Zaman, M., Hasan, R., Rather, R.A., Lombardi, R., Secundo, G., 2021. How
a mobile app can become a catalyst for sustainable social business: the case of Too
Good To Go. Technol. Forecast. Soc. Change 171, 120962. https://doi.org/10.1016/
J.TECHFORE.2021.120962.

Wang, F., Shreedhar, G., Galizzi, M.M., Mourato, S., 2022. A take-home message:
workplace food waste interventions influence household Pro-environmental
behaviors. Resour. Conservat. Recycl. Adv. 15, 200106 https://doi.org/10.1016/J.
RCRADV.2022.200106.

Wang, H.-.Y., Liao, C., Yang, L.-. H., 2013. What affects mobile application use? The roles
of consumption values. Int J Mark Stud 5, p11. https://doi.org/10.5539/1JMS.
V5N2P11.

Wang, S., Chen, Z., Yan, Q., Yang, B., Peng, L., Jia, Z., 2019. A mobile malware detection
method using behavior features in network traffic. J. Netw. Comput. Appl. 133,
15-25. https://doi.org/10.1016/J.JNCA.2018.12.014.

Warkentin, M., Gefen, D., Pavlou, P.A., Rose, G.M., 2002. Encouraging citizen adoption
of e-Government by building trust. Electron. Markets 12, 157-162. https://doi.org/
10.1080/101967802320245929.

Wei, J., Zhao, X., liu, Y., Yang, X., 2021. Measuring purchase intention towards green
power certificate in a developing nation: applying and extending the theory of


http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0035
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0035
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0036
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0036
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0037
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0037
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0038
https://doi.org/10.1002/CB.1488
https://doi.org/10.1016/J.SPC.2021.09.018
https://doi.org/10.1016/J.SPC.2021.09.018
https://doi.org/10.1016/J.JCLEPRO.2020.120975
https://doi.org/10.2307/3151312
https://doi.org/10.2307/3151312
https://doi.org/10.1016/J.JRETAI.2012.10.001
https://doi.org/10.1016/J.RESCONREC.2015.05.020
https://doi.org/10.1016/J.DSS.2016.10.002
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0046
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0046
https://doi.org/10.1002/BSE.2269
https://doi.org/10.1002/BSE.2269
https://doi.org/10.1111/CAG.12733
https://doi.org/10.1111/CAG.12733
https://doi.org/10.1016/J.IJINFOMGT.2016.02.004
https://doi.org/10.1016/J.IJINFOMGT.2016.02.004
https://doi.org/10.1016/J.FOODQUAL.2008.01.003
https://doi.org/10.1016/J.JBUSRES.2021.10.062
https://doi.org/10.1016/J.JBUSRES.2021.10.062
https://doi.org/10.1016/J.CHB.2017.03.051
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0053
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0053
http://refhub.elsevier.com/S2667-3789(23)00022-6/sbref0053
https://doi.org/10.1016/J.SPC.2020.12.021
https://doi.org/10.1016/J.CHB.2017.10.035
https://doi.org/10.1016/J.CHB.2017.10.035
https://doi.org/10.1002/CSR.1401
https://doi.org/10.1002/CSR.1401
https://doi.org/10.1504/IJMC.2014.063653
https://doi.org/10.1016/J.IJHCS.2013.08.016
https://doi.org/10.1016/J.IJHCS.2013.08.016
https://doi.org/10.1016/J.DSS.2007.07.001
https://doi.org/10.1002/BSD2.201
https://doi.org/10.1016/J.APPET.2015.09.008
https://doi.org/10.1016/J.APPET.2015.09.008
https://doi.org/10.1108/EBR-10-2019-0263/FULL/XML
https://doi.org/10.1108/EBR-10-2019-0263/FULL/XML
https://doi.org/10.1016/J.INDMARMAN.2020.08.008
https://doi.org/10.1108/07363760610681655
https://doi.org/10.1016/J.RCRADV.2022.200113
https://doi.org/10.1016/J.RCRADV.2022.200113
https://doi.org/10.1111/IJFS.14292
https://doi.org/10.1016/J.AUSMJ.2017.04.007
https://doi.org/10.1016/J.COPSYC.2015.12.016
https://doi.org/10.1016/J.COPSYC.2015.12.016
https://doi.org/10.1016/J.JCLEPRO.2019.04.218
https://doi.org/10.1016/J.JCLEPRO.2019.04.218
https://doi.org/10.1002/CSR.2041
https://doi.org/10.1016/0195-6663(92)90014-W
https://doi.org/10.1016/0195-6663(92)90014-W
https://doi.org/10.1016/J.FOODQUAL.2021.104241
https://doi.org/10.1016/J.JCLEPRO.2017.08.009
https://doi.org/10.1016/S0195-6663(02)00134-4
https://doi.org/10.1016/J.FOODQUAL.2012.11.001
https://doi.org/10.1002/CSR.2021
https://doi.org/10.1016/J.SCITOTENV.2019.136033
https://doi.org/10.1016/J.SCITOTENV.2019.136033
https://doi.org/10.1371/JOURNAL.PONE.0272789
https://doi.org/10.1371/JOURNAL.PONE.0272789
https://doi.org/10.1109/TEM.2022.3182361
https://doi.org/10.1109/TEM.2022.3182361
https://doi.org/10.2307/30036540
https://doi.org/10.2307/30036540
https://doi.org/10.1016/J.ECOLECON.2007.03.007
https://doi.org/10.1016/J.JENVP.2015.11.007
https://doi.org/10.1016/J.JENVP.2015.11.007
https://doi.org/10.1016/J.TECHFORE.2021.120962
https://doi.org/10.1016/J.TECHFORE.2021.120962
https://doi.org/10.1016/J.RCRADV.2022.200106
https://doi.org/10.1016/J.RCRADV.2022.200106
https://doi.org/10.5539/IJMS.V5N2P11
https://doi.org/10.5539/IJMS.V5N2P11
https://doi.org/10.1016/J.JNCA.2018.12.014
https://doi.org/10.1080/101967802320245929
https://doi.org/10.1080/101967802320245929

L. Fraccascia and A. Nastasi

planned behavior. Resour. Conserv. Recycl. 168, 105363 https://doi.org/10.1016/J.
RESCONREC.2020.105363.

White, K., Habib, R., Hardisty, D.J., 2019. How to SHIFT consumer behaviors to be more
sustainable: a literature review and guiding framework: 83, 22-49. https://doi.org/
10.1177/0022242919825649.

10

Resources, Conservation & Recycling Advances 18 (2023) 200150

Xu, C., Peak, D., Prybutok, V., 2015. A customer value, satisfaction, and loyalty
perspective of mobile application recommendations. Decis. Support Syst. 79,
171-183. https://doi.org/10.1016/J.DSS.2015.08.008.


https://doi.org/10.1016/J.RESCONREC.2020.105363
https://doi.org/10.1016/J.RESCONREC.2020.105363
https://doi.org/10.1016/J.DSS.2015.08.008

	Mobile apps against food waste: Are consumers willing to use them? A survey research on Italian consumers
	1 Introduction
	2 Literature review and hypotheses development
	2.1 Factors related to the willingness to download and use mobile apps
	2.1.1 Perceived utility
	2.1.2 Perceived ease of use

	2.1.3 Perceived risks
	2.2 Factors related to consumer behavior against food waste
	2.2.1 Food neophobia
	2.2.2 Moral attitude
	2.2.3 Knowledge about food conservation


	3 Methodology and data collection
	4 Data analysis and results
	4.1 Descriptive analysis
	4.2 The statistical analyses

	5 Discussion and implications
	6 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interests
	Data availability
	Acknowledgments
	References


