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A B S T R A C T   

Increasing food waste is a major threat to sustainability and food security. Recognizing the issue, the United 
Nations Sustainable Development Goal (SDG) 12 mandates reducing global food waste by 50 percent by 2030. 
This situation has also given impetus to academic research on consumer food waste in both household and out-of- 
home settings. However, food delivery apps (FDAs) remain under-researched from this perspective. This is a 
serious gap because operating under a business model that inherently facilitates food over-ordering, FDAs can be 
a major source of food waste. Understanding the demand-side factors that drive consumers to order more food 
than required to satiate their hunger can be useful in mitigating such wasteful indulgences. Noting this, we 
extend the seminal theory of planned behavior (TPB) to propose direct and intervening mechanisms that can 
better explicate why consumers indulge in a ‘shopping routine’ of ordering more food than required. We analyzed 
data from 487 FDA users to test the proposed hypotheses. Our results reveal the positive associations of (a) 
attitude and subjective norms with usage intentions and (b) trust, intentions, and leftover reuse routine with 
shopping routine. In addition, both proposed moderators—i.e., willingness to pay for eco-friendly packaging and 
number of years of FDA usage—do, in fact, moderate the associations of leftover reuse routine with both usage 
intentions and shopping routine. These findings can help marketers and policymakers devise appropriate stra-
tegies to promote pro-environmental green behaviors among FDA users without harming the commercial in-
terests of the sector.   

1. Introduction 

Food waste poses serious social, economic, and environmental sus-
tainability challenges globally (Stancu et al., 2016; De 
Visser-Amundson, 2020; Dhir et al., 2020; Carolan, 2021). According to 
a recent report, 1.3 billion tons of food worth USD 2.6 trillion is wasted 
around the globe each year; this amount of wasted food would be suf-
ficient to feed up to 815 million people (FAO, 2019). Approximately 61 
percent of global food waste comes from households while 26 percent 
comes from food services and 13 percent comes from retail shops (UNEP, 
2021). Because they tend to purchase excessive food, which often re-
mains unconsumed and, ultimately, wasted, consumers are the main 

contributors to food waste globally (Dhir et al., 2020; Petit et al., 2020; 
Sharma et al., 2021). The scholarly literature has termed this tendency 
to purchase food in excess (i.e., over and above the quantity required to 
satiate hunger) a ’shopping routine’ (Stefan et al., 2013; Samsioe and 
Fuentes, 2022). 

Past research on shopping routines identifies cash rewards, pro-
motions, and free delivery (e.g., Talwar et al., 2021a) as well as the 
desire to save time, effort, and costs of food shopping (Wilson et al., 
2017; Petit et al., 2020; Schmitt et al., 2021) as key drivers of this 
wasteful behavior. These findings, however, derive from prior research, 
which has focused primarily on shopping behavior in the context of 
household food items. With this narrow focus, the extant research 
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has—despite FDAs’ growing popularity—ignored the possibility of food 
waste being generated when consumers order prepared food through 
such apps (Lee et al., 2020). FDAs offer many advantages, such as con-
venience, localization, promotional offers, last-minute discounts, 
authentic reviews, 24/7 access, an exhaustive list of cuisines, menus, 
and restaurants, and rapid delivery (Kapoor and Vij, 2018; Cho et al., 
2019; Xu and Huang, 2019; Shankar et al., 2022; Talwar et al., 2022a). 
These advantages have led to an exponential increase in the number of 
active FDA users around the world. This growth is expected to continue, 
with the number of FDA users anticipated to surpass 1.2 billion by 2023 
(Statista, 2018). Offering testimony to the rapid growth of FDA usage 
globally, recent estimates suggest that FDAs’ market volume is likely to 
reach USD 217.80 billion by the end of 2022 (Statista, 2022). Although 
the anticipated growth figures are commercially exciting, this digital 
success story also has a dark side in the form of the sustainability con-
cerns that arise from the potential for such high FDA usage to increase 
food waste generation. 

The scholarly literature on FDAs has also grown substantially, with 
past studies exploring consumers’ usage intentions (Cai and Leung, 
2020; Lee et al., 2020; Raza et al., 2020; Song et al., 2021), FDAs’ service 
quality dimensions (Chen et al., 2020), consumers’ perceived risks 
(Hwang and Choe, 2019; Choe et al., 2021), consumers’ perceived 
values (Kaur et al., 2021b; Tandon et al., 2021), barriers to usage 
(Talwar et al., 2021), and service failures (Furunes and Mkono, 2019; 
Kaur et al., 2022). The existing scholarship has, moreover, made some 
attempts, albeit limited, to examine the sustainability-oriented aspects 
of FDA usage, such as food waste reduction intentions (Olavarria-Key 
et al., 2021), strategies to reduce food waste (Vizzoto et al., 2021), the 
effect of message framing on food waste reduction (Zhang et al., 2020), 
and food ordering behavior that can lead to food waste (Sharma et al., 
2021). However, a comprehensive review of the literature regarding 
FDAs and food waste reveals three persistent gaps: (a) Shopping 
routine—a significant contemporary measure due to its association with 
food waste—remains less examined in the FDA context despite being 
well investigated in household settings (e.g., Grandhi and Appaiah 
Singh, 2016; Nabi et al., 2021); (b) Scholars have yet to investigate the 
role of trust—an important variable in the online context, including 
mobile app usage (Shankar et al., 2020; Chakraborty et al., 2022) and 
buying and shopping behavior (Patil et al., 2020; Dhir, Sadiq et at., 
2021; Dhir, Sadiq et at., 2021)—in driving FDA usage that can lead to 
food waste generation; and (c) Despite being acknowledged as an 
important variable in this context, leftover reuse routine—an important 
food waste reduction strategy examined in the household context 
(Hamerman et al., 2018; Talwar et al., 2022b)—remains under-explored 
in terms of FDA usage and its role in driving over-ordering behavior 
(Talwar et al., 2022a). 

Our study addresses these gaps using the well-established theory of 
planned behavior (TPB), which has been widely deployed to predict 
consumer intentions across various contexts (e.g., Wu et al., 2015; 
Alzubaidi et al., 2021). Scholars have also considered TPB a suitable 
theoretical lens to study the complexity of factors influencing con-
sumers’ behavioral decision-making (Arora and Sahney, 2018). The 
classic TPB postulation links attitude (ATT), subjective norms (SN), and 
perceived behavioral control (PBC) with intentions to use, which, in 
turn, drive behavior (Ajzen, 1991). However, scholars are increasingly 
acknowledging the need to extend and expand the classic TPB concep-
tualization to capture contemporary nuances and variances in the 
associated outcome variables (Yadav et al., 2019; Dhir et al., 2020). 
Guided by this view, we not only model the three original TPB variables 
but also include two contemporary variables—trust (TR) and leftover 
reuse routine (LR), which are relevant to the FDA and food waste 
context. We also extend the classic TPB framework by including two 
moderating variables—willingness to pay for eco-friendly packaging 
and number of years of FDA usage. These choices are consistent with the 
recent literature on FDAs and sustainability. Past studies on FDAs have, 
in particular, emphasized the role of the number of years of FDA use on 

consumers’ behavioral intentions and usage decisions (M. K. Kim et al., 
2016; Sharma et al., 2021). Similarly, the sustainability-focused litera-
ture has discussed the willingness to pay for more environmentally 
friendly options—representing consumers’ readiness to sacrifice for the 
greater good—as a key construct (e.g., Talwar et al., 2022c). 

Summarizing the preceding discussion, we propose to address the 
following research questions (RQs): RQ1. How are attitude, subjective 
norms, and perceived behavioral control associated with consumers’ 
intentions to use FDAs? RQ2. How are trust and leftover reuse routines 
associated with FDA users’ intentions to use and shopping routine? RQ3. 
How are intentions to use FDAs associated with users’ shopping routine? 
and RQ4. Do willingness to pay for eco-friendly packaging and number 
of years of FDA usage moderate the associations of trust and leftover 
reuse routine with intentions to use and shopping routine, and if so, 
how? We answered these questions by analyzing cross-sectional, single- 
wave data from 478 FDA users. 

Our findings make three noteworthy contributions. First, our study is 
among the pioneering research attempts to examine demand-side be-
haviors towards FDAs with food waste as the fulcra. The uniqueness of 
this contribution is further enhanced by the entire study’s focus on and 
alignment with SDG 12. Specifically, our study extends the food waste 
literature by focusing on the impact of the increasing usage of FDAs on 
food waste generation and thereby initiating debate regarding the ways 
in which multiple stakeholders in the sector can balance commercial 
interests and sustainability concerns. Second, the study extends the 
seminal principles of TPB by including variables of contemporary in-
terest and pertinence, such as trust, leftover reuse routine, and shopping 
routine, to better capture the FDA usage behaviors that promote the 
possibility of food waste generation. Finally, our study makes a novel 
contribution by examining the moderating effects of two relevant yet 
under-explored variables—willingness to pay for eco-friendly packaging 
and number of years of FDA usage. In doing so, it presents more nuanced 
insights into consumer behavior toward FDAs and FDAs’ impact on food 
waste generation. 

2. Theoretical background and hypotheses development 

2.1. Food delivery apps (FDAs): the digital face of hospitality 

As information technology has advanced, the combination of the 
Internet and mobile phones has produced a new avenue for the sharing 
economy—shared platforms, usually called food delivery aggregators, 
which provide a marketplace for online food ordering and delivery (e.g., 
Zomato, Uber Eats, foodpanda, and Foodora; e.g., Xu and Huang, 2019). 
A review of the literature indicates that these aggregators, available via 
FDAs, have emerged as innovative and popular platforms for delivering 
foods for three key reasons. First, the number of working parents and 
single-person households has increased, and this shift toward a working 
parent lifestyle has reduced the home cooking of daily meals (Roh and 
Park, 2019). By ordering food on FDAs, working parents can save the 
time and effort that goes into meal preparation (Cho et al., 2019). Sec-
ond, the increase in internet access and smartphone use has motivated 
restaurants, third-party delivery platforms, and other intermediaries (e. 
g., Uber Eats drivers) to provide delivery services, thereby supporting 
the FDA ecosystem. Third, the interactivity and efficiency of such apps 
have improved significantly in the recent past (Correa et al., 2019), 
making FDAs an integral part of the restaurant industry (Cho et al., 
2019). In addition to consumer behavior, many recent studies have 
explored technological advancements related to FDAs (e.g., AI) and their 
positive impact on consumer behavior (e.g., He et al., 2018; Correa 
et al., 2019; Xu and Huang, 2019; Dhir et al., 2020; Hwang et al., 2020; 
Lee et al., 2020; Kaur et al., 2021b). 

Despite the growing research on sustainability, SDGs, and food waste 
in out-of-home and household settings (e.g., Kaur et al., 2021a), how-
ever, the scholarly literature has left the linkage between FDA usage and 
food waste almost entirely unexplored. While some recent studies have 
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examined this aspect (e.g., Sharma et al., 2021; Talwar et al., 2021b), 
variables of interest in the food waste literature, such as leftover reuse 
routine and shopping routine, require deeper examination in the context 
of FDAs. Because these factors are related to food over-ordering through 
FDAs and the possibility of subsequent waste recovery, a lack of insights 
may hinder the ability of concerned stakeholders to act in alignment 
with the United Nations Sustainable Development Goal 12.3, which calls 
for the reduction of retail and consumer food waste by 50 percent by 
2030 (UNSDG, 2018). 

2.2. Theory of planned behavior (TPB) 

According to the TPB (Ajzen, 1991), attitude, subjective norms, and 
perceived behavior control are the basic predictors of consumers’ 
adoption intentions. The TPB (Ajzen, 1991) is considered the most 
influential theory for explaining consumer adoption behavior (Ajzen, 
2011). Scholars identify TPB as an ideal theory to study consumer 
behavior because it provides sensible explanations for consumers’ 
deliberate choices (Chen et al., 2020). Recognizing TPB’s popularity and 
efficacy, past studies have used it to examine food choices and con-
sumption behavior in various contexts, including over-ordering 
behavior at restaurants (Yu et al., 2021), green food consumption (Qi 
and Ploeger, 2019), fruit consumption (Canova et al., 2020; Carfora 
et al., 2016), organic food consumption (Yadav and Pathak, 2016), 
healthy eating behavior (Lim et al., 2020), sugar-sweetened beverage 
consumption intentions (Gregorio-Pascual and Mahler, 2020), adher-
ence to gluten-free diets (Xhakollari et al., 2021), sugar-free consump-
tion (Phipps et al., 2020), consumption of non-perishable food 
(Lehberger et al., 2021), and fast food consumption (Sharifirad et al., 
2013). Recent studies have also utilized TPB in the specific context of 
FDAs to confirm attitude (Tandon et al., 2021), subjective norms (Troise 
et al., 2020), and perceived behavioral control (J. J. Kim et al., 2021) as 
key variables associated with behavioral intentions. Going beyond the 
classic TPB constructs, scholars have noted that the extended TPB, 
which accommodates context-specific variables, has greater predict-
ability, comprehensiveness, and parsimony in explaining consumer 
behavior (Kumar, 2017). For these reasons, this study extends the TPB 
theory to explore consumer behavior in the context of FDAs. 

The TPB’s proven efficacy in explaining food consumption behavior 
in general as well as consumer behavior in the specific context of FDAs 
makes it a suitable theoretical framework for our study. In the interest of 
exploring the typicality of food waste behavior in the FDA context 
effectively, we go a step further and extend the TPB with relevant con-
structs. In particular, we extend the TPB framework by including con-
sumers’ trust in FDAs to capture their motivation to use FDAs and 
leftover reuse routine to capture their internal offsetting mechanism/ 

thought process, which might allow them to justify ordering more food 
than required to satiate their hunger through their intention to reuse any 
unconsumed food. Finally, our study models over-ordering behavior 
itself as a shopping routine. 

Overall, as presented in Fig. 1, our conceptual model proposes atti-
tude, subjective norms, and perceived behavioral control as antecedents 
of intentions to use FDAs and trust and leftover reuse routine as ante-
cedents of both intentions to use FDAs and shopping routine. To better 
illustrate the complex mechanism through which the identified ante-
cedents affect wasteful behavior on FDAs, we further propose the 
moderating effect of willingness to pay for eco-friendly packaging and 
number of years of FDA usage on the hypothesized associations. Table 1 
presents the operational descriptions of all variables under study. 

Fig. 1. Conceptual model.  

Table 1 
Description of study constructs.  

Study constructs Brief description Reference 

Attitude An individual’s firm belief 
regarding the value of performing 
or not performing a particular 
behavior 

Fishbein and 
Ajzen (1975) 

Subjective norms The social pressure a person faces 
while performing a particular 
behavior 

Ajzen and 
Madden 
(1986) 

Perceived behavioral 
control 

A consumer’s perception that he or 
she has the necessary knowledge 
and resources to perform a specific 
task 

Ajzen (1991) 

Trust A consumer’s positive belief about 
the reliability and quality of the 
services offered 

Shankar et al. 
(2020) 

Leftover reuse routine An individual’s method of reusing 
and storing food leftovers 

Stancu et al. 
(2016) 

Intentions to use A consumer’s positive intent 
toward FDAs usage 

Ajzen (1991) 

Shopping routine The consumer practice of 
purchasing more food than required 

Evans (2012) 

Willingness to pay extra 
for eco-friendly 
packaging 

A consumer’s willingness to pay 
extra for socially responsible 
products 

Yadav et al. 
(2019) 

Number of years of 
usage 

A consumer’s affiliation tenure or 
duration of usage with FDAs service 
providers 

M. K. Kim 
et al. (2016)  
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3. Hypotheses development 

3.1. Attitude, subjective norms, perceived behavioral control, and 
intentions to use FDAs 

Attitude refers to an individual’s positive or negative assessment of 
performing a behavior (Ajzen, 1991). Previous studies have confirmed 
that consumers who exhibit a positive attitude will engage in a behavior 
toward a subject (Ajzen, 2011), such as technology or brand use (Tan 
et al., 2018). Scholars have also found attitude to be significantly 
associated with consumers’ adoption behavior in several contexts, 
including green buying behavior (Yadav and Pathak, 2017), 
web-rooming behavior (Arora and Sahney, 2018), and food waste 
behavior (Stefan et al., 2013) and food over-ordering behavior (Talwar 
et al., 2022a). Past findings further suggest that personal characteristics, 
situational factors, experience, and product performance are crucial 
elements contributing to consumers’ attitudes toward an online service 
and subsequently to their responses (Shankar and Datta, 2018). 

In the context of our study, we propose the effect of attitude on FDA 
usage. Given past findings regarding the effect of attitude on outcomes, 
we expect attitude to influence consumers’ decisions about using FDAs 
for food delivery. More specifically, we expect a positive attitude to 
increase consumers’ intentions to use FDAs to order food. In contrast, 
consumers who exhibit a negative attitude toward FDAs will be less 
likely to use FDAs to order food. Based on the preceding discussion, we 
propose the following association: 

H1. Attitude is positively associated with intentions to use FDAs. 
Subjective norms refer to the impact of family members, friends, peer 

groups, and society’s opinions regarding an individual’s choice to 
exhibit a certain behavior (Ajzen, 1991). Subjective norms have a 
crucial impact on consumers’ adoption behavior in various contexts, 
including technology adoption (Shankar and Datta, 2018), social media 
use (Raza et al., 2020), and the choice of green hotels (Yadav et al., 
2019). Explaining this impact, scholars note that consumers value the 
suggestions of the people they follow (Arora and Sahney, 2018) and 
their behavior is influenced by the people around them (Shankar and 
Datta, 2018). Explaining further, past studies have reported that con-
sumers feel more confident in making purchase decisions when the 
people around them support their choice (e.g., Shankar and Jain, 2021). 

In the context of the present study, i.e., food-related behavior, the 
literature has found subjective norms to influence consumers’ food 
choices and food consumption behavior (e.g., Mullan et al., 2013; Stefan 
et al., 2013; Stancu et al., 2016; Raab et al., 2018). Given the strong 
theoretical support for the impact of subjective norms on consumers’ 
choices, we suggest that subjective norms are also likely to impact their 
intentions to use FDAs. More specifically, if individuals believe that their 
social circle and family approve of their decision to use FDAs to order 
food, their intentions to use FDAs for that purpose will increase. Hence, 
we propose the following hypothesis: 

H2. Subjective norms are positively associated with intentions to use 
FDAs. 

PBC represents an individual’s perception that he or she possesses 
the necessary knowledge and resources to perform a specific task (Ajzen, 
1991). Conceptualized as an individual’s ability to control a situation 
and his or her self-confidence in undertaking a behavior (Shankar and 
Datta, 2018), PBC enhances the perceived safety and reduces the 
perceived risks associated with the behavior (Ajzen, 2011). Several 
studies have identified PBC as an important variable in the classic TPB 
model, which impacts adoption choice in various contexts of consumer 
behavior, such as luxury consumption (Shankar and Jain, 2021). Noting 
the same impact of PBC in the case of technology adoption, scholars 
have reasoned that consumers tend to adopt new technology when they 
believe they possess the required resources and capabilities to use such 
services (Arora and Sahney, 2018). PBC has also been found to have a 
significant impact on consumers’ behavior in the context of food 

consumption (Mullan et al., 2013). Extending this evidence to the FDA 
context, we argue that consumers are more likely to use FDAs when they 
believe in their own ability to do so. Hence, we hypothesize as follows: 

H3. Perceived behavioral control is positively associated with in-
tentions to use FDAs. 

3.2. Trust, intentions to use FDAs, and shopping routine 

Trust refers to an individual’s positive belief about the quality and 
reliability of a product or service based on past experiences (Shankar 
et al., 2020). Recent scholarly literature has identified trust as a crucial 
determinant of consumers’ adoption of online services and of their 
perception of online service providers (Shankar and Jebarajakirthy, 
2019; Patil et al., 2020; Talwar et al., 2021a). Past studies suggest that 
due to the absence of face-to-face interactions between online service 
providers and consumers, trust plays an important role in reducing 
consumers’ perceived risks and forming a positive response toward 
service providers in mobile commerce (Matute et al., 2016; Shaw, 2014). 
It is, therefore, hardly surprising that trust is not only positively asso-
ciated with consumers’ intentions to use online services 
(Liébana-Cabanillas et al., 2014) but also has a significant positive as-
sociation with positive word-of-mouth in online settings (Talwar et al., 
2021a). The above-presented evidence provides sufficient basis for us to 
contend that in the specific case of FDAs, too, trust is likely to play a 
positive role in enhancing consumers’ intentions to use. In addition, we 
extrapolate the existing findings regarding the positive role of trust in 
the online environment to suggest that consumers’ trust in FDAs may 
lead them to order more food than they require. In other words, trust in 
FDAs, which we expect to increase consumers’ intentions to use, is also 
likely to encourage consumers to indulge in shopping routines that 
enable them to enjoy the benefits offered of FDAs, such as free delivery 
loyalty programs, quantity discounts, and so on (Yeo et al., 2017; Xu and 
Huang, 2019). Hence, we propose the following hypothesis: 

H4. Trust in FDAs is positively associated with a) intentions to use 
FDAs and b) shopping routine. 

3.3. Leftover reuse routine, intentions to use FDAs, and shopping routine 

Wasting food refers to the disposal of food that is fit for human 
consumption (Dhir et al., 2020). Food waste is high across the world, 
making it a major environmental, social, and economic concern. 
Increasing concerns regarding food waste have stimulated debate about 
ways to reduce it. One such solution, which many households already 
likely practice, is the reuse of unconsumed food for future meals. Aca-
demic researchers have formalized this approach with the term “leftover 
reuse routine,” and they identify this routine as one of the most effective 
strategies to reduce food waste (Stancu et al., 2016; Talwar et al., 
2022a). Scholars have observed that the increase in awareness about 
food waste and its negative impact on the environment and society has 
made consumers more willing to reuse leftovers for future consumption 
(e.g., Romani et al., 2018). 

We interpret past findings to suggest that leftover reuse routine is not 
only a viable food waste mitigation strategy but also an approach that 
many consumers have begun adopting to reduce food waste. Extrapo-
lating this thought to the present context, we posit that consumers 
may—encouraged by their well-established leftover reuse routi-
nes—find it even more convenient and cost-effective to have food 
delivered to their location than to visit a restaurant. Because many 
consumers do have food delivered to their homes, which increases the 
probability and ease of reusing unconsumed food, the presence of a well- 
established leftover reuse routine is also likely to encourage them to 
order more food than required—whether out of temptation or the desire 
to take advantage of deals and offers. In addition, past studies have 
observed that most consumers fail to predict their required food intake 
accurately when ordering food online to consume at home (Yeo et al., 

A. Shankar et al.                                                                                                                                                                                                                                



Technovation 117 (2022) 102606

5

2017; Kapoor and Vij, 2018). This could also result in over-ordering. 
Thus, although a priori evidence is lack, the preceding discussion pro-
vides us sufficient rationale to assume a positive correlation between 
leftover reuse routine and shopping routine. Thereby, we propose the 
following association: 

H5. Leftover reuse routine is positively associated with a) intentions to 
use FDAs and b) shopping routine. 

Consumers’ routines play an important role in their food consump-
tion decisions. For instance, planning routines and shopping routines are 
relevant factors in explaining consumers’ food waste behavior. Planning 
routine refers to checking one’s inventory, making a list of required 
items, and planning a meal in advance (Stefan et al., 2013), whereas 
shopping routine refers to purchasing more food than one requires 
(Stefan et al., 2013). Shopping routine is the variable of interest in the 
current study because it represents a behavior that entails the possibility 
of food waste generation. Past studies have noted that consumers, 
including those ordering via FDAs (Sharma et al., 2021), tend to pur-
chase excessive amounts of food so that they can take advantage of bulk 
order discounts and reduce/save on delivery charges (Stancu et al., 
2016). In fact, FDAs use discounts as incentives to attract consumers and 
encourage them to order large quantities (Sharma et al., 2021). In sum, 
we speculate that FDAs’ pricing schemes and offers are structured so 
that consumers with positive intentions to use FDAs are likely to order 
more food than they require to satiate their hunger. Accordingly, we 
propose the following hypothesis: 

H6. Intentions to use FDAs are positively associated with shopping 
routine. 

3.4. Moderation effects 

Taking both the sustainability dimension and the consumer 
perspective into consideration, we include two moderating varia-
bles—willingness to pay for eco-friendly packaging and number of years 
of FDA usage—to capture the effect of individual differences in the 
hypothesized associations. Our choice of these variables is grounded in 
the extended literature on consumer behavior. 

Prior studies have noted that an increasing awareness of environ-
mental issues (Prakash et al., 2019) and concern for environmental 
protection has made consumers more willing to pay extra for 
eco-friendly packaging (e.g., Yadav et al., 2019). This willingness to pay 
an additional cost for eco-friendly packaging is a crucial indicator of 
consumers’ behavioral intentions toward environment-friendly prod-
ucts (Yadav et al., 2019). We extrapolate from this finding to assume 
that the same environmental awareness that causes consumers to pay 
extra for eco-friendly packaging also inclines them to order only as much 
food as they require. In other words, consumers’ willingness to pay extra 
for eco-friendly packaging symbolizes their environmental concern, 
which is also likely to make them sensitive to avoiding food waste. We 
also expect consumers who are willing to pay extra for eco-friendly 
packaging to have a well-planned routine to reuse any food that re-
mains unconsumed after a meal. In addition, we suggest that environ-
mentally conscious consumers may have stronger intentions to use FDAs 
because they perceive such apps to be a more environmentally friendly 
way of procuring food. In sum, we suggest that willingness to pay for 
eco-friendly packaging may moderate the proposed associations. Hence, 
we hypothesize as follows: 

H7. Willingness to pay for eco-friendly packaging positively moder-
ates the relationships between a) trust in FDAs and intentions to use 
FDAs, b) trust in FDAs and shopping routine, c) food leftover reuse 
routine and intentions to use FDAs, and d) food leftover reuse routine 
and shopping routine. 

Because consumers’ past experiences and affiliation tenure are likely 
to affect their usage decisions, FDA usage experience has a crucial 
impact on consumers’ behavioral intentions (M. K. Kim et al., 2016). For 

instance, consumers who have been ordering food from FDAs for some 
time may develop a sense of trust toward them, which may also increase 
their usage intentions (Sharma et al., 2021). Furthermore, due to their 
long-standing positive experience using FDAs, such consumers might 
not only have stronger use intentions but also have an established and 
effective leftover reuse routine if the need arises. At the same time, 
consumers with a long history of ordering food using FDAs may have 
developed an ability to better plan their order size, which would help 
them avoid ordering an excessive amount of food. In other words, 
experienced FDA users are less likely to impulsively order too much, 
creating the possibility of food waste. Consumers with a long history of 
using FDAs are also likely to have more knowledge about the quantity 
likely to be delivered per food item, which can also help them better 
manage their order size/quantity. Based on the logic of these arguments 
and even in the absence of any prior examination of these effects, we 
propose the following hypothesis: 

H8. Number of years of FDA usage positively moderates the relation-
ships between a) trust in FDAs and intentions to use FDAs, b) trust in 
FDAs and shopping routine, c) leftover reuse routine and intentions to 
use FDAs, and d) leftover reuse routine and shopping routine. 

3.5. Control variables 

We include four control variables to capture the socio-demographic 
profile of the consumer—age, gender, educational background, and 
economic background. Our choice of these variables as controls is rooted 
in prior findings that suggest a significant impact of various socio- 
demographic variables on consumers’ behavioral intentions toward 
food consumption (Stancu et al., 2016; Ray et al., 2019). 

4. Methodology 

4.1. Sampling and data collection 

We collected the data from consumers of leading FDAs providers in 
India, including Zomato, Swiggy, and Uber Eats. We employed a struc-
tured questionnaire comprised of items adapted from the prior literature 
on FDAs in the context of food waste. To ensure that we collected the 
data from active FDA consumers, we asked two screening questions: “Do 
you order food through FDAs?” and “During the last three months, how 
many times have you ordered food using FDAs?” The study utilized a 
shopping mall intervention study to collect the data from individuals in 
two major cities in India. Our research assistants approached 1000 re-
spondents and collected a total of 525 completed surveys (for a response 
rate of 52.5 percent). During the data screening process, we identified 38 
responses as incomplete; hence, we advanced the remaining 487 re-
sponses (n = 329, 67.6% males) for further analysis. The collected data 
were normally distributed and free from outlier issues. The age of the 
respondents ranged from 24 to 32 years (mean age = 28.65 years, SD =
3.13 years), and 46% of the respondents (n = 227) had been using FDAs 
for more than one year. 

4.2. Measures and questionnaire development 

The items measuring the study constructs were taken from previ-
ously validated scales. However, we modified the wording where 
appropriate to make the items suitable for the study context. A group of 
experts, which included three professors and three researchers special-
izing in the field of marketing, consumer behavior, and hospitality, 
content-tested the survey instrument. In addition, we conducted a pilot 
study with 10 participants representing the target population of FDA 
consumers. We then made the above-mentioned minor modifications of 
the survey items based on the feedback from the expert group and the 
pilot study. We used a five-point Likert scale (1 = “Strongly disagree” to 
5 = “Strongly agree”) to operationalize all constructs. Table 2 presents 
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all scale items and sources. 

4.3. Data analysis method 

We employed a two-step approach to analyze the data (Anderson and 
Gerbing, 1988). We performed a confirmatory factor analysis (CFA) to 
examine the reliability and validity of the measurement scales. Recog-
nizing that structural equation modeling (SEM) is the most suitable tool 
to access complex multiple latent constructs and relationships (Hair 
et al., 2010), we utilized SEM in AMOS 26 to examine the proposed 
hypotheses. We also considered SEM the most appropriate tool for data 
analysis because our study proposes intention to use FDAs as both an 
antecedent and outcome variable. Finally, we utilized PROCESS macro 
for SPSS to validate the hypotheses related to moderation. 

5. Results 

5.1. Multicollinearity and common method bias (CMB) 

After ascertaining that the data were normally distributed, we 
computed the variance inflation factors (VIF) for the independent vari-
ables to determine whether the issue of multicollinearity affected the 
collected data. The test produced VIF values below the recommended 
threshold of 5.0 (Hair et al., 2010), thus indicating that all five inde-
pendent variables were free from any issues of multicollinearity. Spe-
cifically, the VIF values for the study variables ranged from 1.13 to 2.88. 

Because we measured the dependent and independent variables 
through responses to a single instrument from the same set of 

respondents, common method bias (CMB) also posed a threat. There-
fore, consistent with Podsakoff et al.’s (2003) recommendation, we 
performed Harman’s single-factor test to examine the data for CMB. The 
analysis revealed that a single factor accounted for only 46.07% of the 
total variance, which is below the recommended threshold value of 50 
percent and thus indicates that the data were free from CMB. 

5.2. Measurement model 

We examined the validity, reliability, and dimensionality of the 
constructs via a CFA. The CFA indicated a good model fit (χ2/df = 2.64, 
CFI = 0.96, TLI = 0.95, RMSEA = 0.06). The average variance extracted 
(AVE) values for all study constructs exceeded the threshold of 0.5, 
while their composite reliability (CR) values exceeded the threshold of 
0.7, suggesting convergent validity (Hair et al., 2010). As Table 2 shows, 
the factor loadings for all constructs were significant (p < 0.01) and 
above 0.7, which is an additional indicator of convergent validity (Hair 
et al., 2010). Moreover, the square root of the AVE value of each 
construct exceeded the correlation coefficient of the corresponding 
construct, indicating the constructs’ discriminant validity (Fornell and 
Larcker, 1981). Furthermore, the correlation among study constructs 
was significant and below 0.90 (Tabachnick and Fidell, 2012). Finally, 
the CR values for the study constructs, which exceeded 0.70, established 
the study’s reliability. Table 3 presents these values. 

5.3. Control variables 

Previous studies have demonstrated that including control variables 
may improve the robustness of a study’s findings (Talwar et al., 2020). 
Hence, we controlled for the confounding effects of the respondents’ 
age, gender, educational background, and economic background on our 
structural model. None of the control variables exerted any significant 
influence on consumers’ usage intentions. Similarly, gender and 
educational background had no significant influence on shopping 
routine. However, age and economic background did significantly in-
fluence shopping routine. 

5.4. Structural model 

The SEM we used to validate the hypotheses also indicated a good fit 
(χ2/df = 2.42, CFI = 0.96, TLI = 0.94, RMSEA = 0.05; Hair et al., 2010). 
The model explained 71.6% of the variance in consumers’ intentions to 
use FDAs and 34.4% of the variance in their shopping routine. Fig. 2 
presents the results of the statistical analysis. 

The results for the hypothesis testing indicated the significant posi-
tive associations of attitude (H1: β = 0.68, p < 0.001) and subjective 
norms (H2: β = 0.16, p < 0.05) with intentions to use FDAs. Next, 
shopping routine exhibited a positive association with trust in FDAs 
(H4b: β = 0.22, p < 0.01), leftover reuse routine (H5b: β = 0.30, p <
0.001), and intentions to use FDAs (H6: β = 0.18, p < 0.05). Thus, H1, 
H2, H4b, H5b, and H6 received support. Surprisingly, we observed no 
significant associations of intentions to use with PBC (H3: β = − 0.08, p 
> 0.05), trust in FDAs (H4a: β = 0.10, p > 0.05), and leftover reuse 
routine (H5a: β = − 0.02, p > 0.05). Hence, we rejected H3, H4a, and 
H5a. 

5.5. Moderation analysis 

The moderation analysis conducted using Model 1 in PROCESS 
macro involved bootstrapping the effects 5000 times, resulting in the 
production of interaction terms and their 95% confidence intervals. As 
the results in Table 4 reveal, willingness to pay for eco-friendly pack-
aging positively and significantly moderated the relationship between 
leftover reuse routine with intentions to use FDAs (β = 0.24, p < 0.05) 
and shopping routine (β = 0.27, p < 0.05). Thus, H7c and H7d received 
support, while H7a and H7b were rejected. Next, number of years of 

Table 2 
Study measures, items, and factor loadings.  

Scale items λ M SD 

Attitude (ATT; Stancu et al., 2016)  3.55 0.93 
ATT1: Ordering food via FDAs is gratifying. .80   
ATT2: Ordering food via FDAs is pleasant. .87   
ATT3: Ordering food via FDAs is satisfying. .89   
ATT4: Ordering food via FDAs is good. .82   
Subjective norm (SN; Ajzen, 1991)  3.43 1.07 
SN1: Most people who are important to me would approve of 

my ordering food via FDAs instead of conventional 
restaurants. 

.87   

SN2: Most people who are important to me want me to order 
food via FDAs instead of conventional restaurants. 

.90   

SN3: Most people who are important to me think that I should 
order food via FDAs instead of conventional markets. 

.85   

Perceived behavioral control (PBC; Stefan et al., 2013)  4.00 0.89 
PBC1: Ordering food from FDAs is easy for me. .90   
PBC2: If I wanted to, I could easily order food from FDAs. .89   
PBC3: Ordering food from FDAs depends entirely on me. .58   
Shopping routine (SR; Stefan et al., 2013)  3.04 1.21 
SR1: I often buy unintended food items when ordering via 

FDAs. 
.76   

SR2: I often buy too much food when ordering via FDAs. .94   
SR3: I usually buy more food than required if FDAs offer good 

value for the money. 
.80   

Trust (TR; Yadav et al., 2019)  3.47 1.21 
TR1: I perceive ordering food via FDAs to be reliable. .88   
TR2: Ordering food via FDAs appears trustable to me. .90   
TR3: No risk is involved in ordering food via FDAs. .84   
Leftovers reuse routine (LR; Stancu et al., 2016)  3.53 1.02 
LR1: Leftovers are usually eaten as such or just reheated when 

used again. 
.79   

LR2: Leftovers are usually transformed into a different dish by 
adding some ingredients before eating them. 

.77   

LR3: Leftovers are stored in appropriate conditions so they 
will last. 

.74   

Intentions to use (IU; Ajzen, 1991)  3.49 1.05 
IU1: I intend to order food via FDAs in the coming week. .84   
IU2: I plan to order food via FDAs in the coming week. .88   
IU3: I am willing to order food via FDAs in the coming week. .79   

Note. λ = Standardized factor loadings; M = Mean; SD = Standard deviation. 
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FDAs usage positively moderated the relationship of leftover reuse 
routine with intentions to use (β = 0.12, p < 0.01) and shopping routine 
(β = 0.08, p < 0.05). Thus, H8c and H8d received support, while H8a 
and H8b did not. 

Fig. 3a–d also illustrate the results. 

6. Discussion 

The results for the main effects indicate that attitude and subjective 
norms significantly impact intentions to use FDAs. In contrast, PBC, the 
third classic TPB construct, did not significantly influence intentions to 
use. Hence, H1 and H2 stand supported, but H3 does not. This outcome 
implies that consumers who have a positive attitude toward FDAs tend 
to adopt such apps for online food ordering, a finding that aligns with 

previous studies (Yadav et al., 2019). To elaborate, support for H1 
confirms our expectation that consumers who perceive ordering food via 
FDAs to be gratifying, pleasant, satisfying, and good will exhibit strong 
usage intentions in the near future. The results also confirm the crucial 
influence of subjective norms on consumers’ usage intentions toward 
FDAs. This finding likewise aligns with the results of past studies, albeit 
in different contexts (Yadav et al., 2019; Shankar and Jain, 2021). This 
finding implies that if most people who are important to consumers 
approve of and encourage them to order food via FDAs, those consumers 
will be more likely to use FDAs for food delivery in the near future. 

We offer two explanations for the lack of statistical support for H3, 
which had proposed a positive association between PBC and intentions 
to use. First, because people now use technology, including mobile apps 
(such as FDAs), extensively and instinctively (i.e., they need not engage 
in any conscious thought regarding their capability or control), PBC may 
no longer be an essential element for their intentions to use (Zhao et al., 
2018). Another possible reason for the lack of support for the association 
of PBC with intentions to use could be the interactive features of FDAs, 
which make ordering food easy and ensure that they need not possess 
any specific technical knowledge or expertise. 

Unexpectedly, our results also fail to support H4a and H5a, sug-
gesting that trust in FDAs and leftover reuse routine exert no significant 
impact on consumers’ intentions to use FDAs. Based on the extended 
literature, one would expect that consumers’ perceptions that FDAs are 
reliable, trustworthy, and relatively safe to use would increase their 
intentions to use FDAs. Our results, however, contradict this expecta-
tion. Because past studies have demonstrated a crucial role for trust in 
consumers’ adoption behavior (e.g., Shankar et al., 2020), we find it 
difficult to explain the apparent lack of association between trust and 
intentions. We thus call for further exploration with data collected from 

Table 3 
Validity and reliability analysis.   

CR AVE MSV ASV LR IU ATT SN PBC SR TR 

LR .81 .59 .20 .13 .77       
IU .88 .70 .70 .38 .32 .84      
ATT .91 .72 .70 .45 .36 .83 .85     
SN .91 .76 .60 .39 .36 .72 .78 .87    
PBC .84 .65 .39 .23 .24 .50 .62 .57 .80   
SR .87 .70 .23 .16 .44 .43 .42 .39 .15 .84  
TR .91 .76 .69 .43 .44 .74 .83 .78 .57 .48 .87 

Note. Composite reliability = CR, Average variance extracted = AVE, Maximum shared variance = MSV, Average shared variance = ASV, LR = Leftovers reuse routine, 
IU = Intentions to use, ATT = Attitude, SN = Subjective norm, PBC= Perceived behavioral control, SR = Shopping routine, TR = Trust; Square root of AVE in bold. 

Fig. 2. Results of hypothesis testing.  

Table 4 
Results of moderation analysis.  

Moderator 1: Willingness to pay for eco-friendly packaging  

β t p LLCI ULCI Moderation? 

TR→ ITU .05 .69 .49 − .0957 .1998 No 
TR → SR .16 1.50 .13 − .0489 .3646 No 
LR → ITU .24 2.44 .02 .0461 .4260 Yes 
LR → SR .27 2.46 .01 .0531 .4773 Yes 

Moderator 2: Number of years of FDA usage  
В t p LLCI ULCI Moderation? 

TR→ ITU .02 1.04 .30 − .0201 .0650 No 
TR → SR .05 1.55 .12 − .0125 .1059 No 
LR → ITU .12 4.25 .00 .0640 .1740 Yes 
LR → SR .08 2.64 .01 .0217 .1469 Yes  
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Fig. 3a. Moderating effect of willingness to pay for eco-friendly packaging.  

Fig. 3b. Moderating effect of willingness to pay for eco-friendly packaging.  

Fig. 3c. Moderating effect of number of years of FDA usage.  
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a larger, more varied sample to confirm that trust plays no role in driving 
FDA usage intentions. 

The results also do not support the anticipated positive association 
between leftover reuse routine and intentions to use. Although past 
studies have acknowledged leftover reuse routine as a significant and 
valuable consumer food waste reduction strategy (Stefan et al., 2013; 
Stancu et al., 2016; Talwar et al., 2022a), we offer the fact that con-
sumers do not believe their FDA usage will result in food waste as a 
possible explanation for the apparent lack of association between left-
over reuse routine and intentions to use FDA. In other words, in con-
sumers’ minds, FDA usage and food waste are not related; therefore, any 
thoughts of leftover reuse fail to impact their usage intentions. 

In contrast, H4b and H5b stand supported, confirming the significant 
positive associations of trust in FDAs and leftover reuse routine with 
shopping routine. These findings are consistent with previous studies 
(Patil et al., 2020; Sharma et al., 2021). The support we find for the 
positive association between trust and shopping routine suggests that 
FDA users who perceive such apps to be a reliable and safe avenue for 
ordering food will tend to order food items they did not originally intend 
to order, especially if those items offer good value for the money. 
Similarly, support for the positive association between leftover reuse 
routine and shopping routine indicates that consumers’ well-established 
routine of storing and subsequently using leftovers—either by simply 
reheating them or transforming them into a different dish—increases 
their tendency to over-order food from FDAs, whether instinctively or in 
response to the deals these apps offer. 

Regarding the last direct effect, our findings support H6, indicating 
that intentions to use have a significant impact on shopping routine. This 
result aligns with the findings of previous studies regarding food over- 
ordering via FDAs (e.g., Sharma et al., 2021). Support for this associa-
tion confirms that consumers who intend to use FDAs to order food in 
the near future also tend to purchase more food than they can imme-
diately consume. 

In terms of the moderation effects, H7c and H7d are supported, but 
H7a and H7b are not. Support for H7c indicates that willingness to pay 
for eco-friendly packaging positively moderates the associations of 
leftover reuse routine with both intentions to use and shopping routine. 
To elaborate, consumers who are willing to pay for eco-friendly pack-
aging exhibit stronger intentions to use FDAs than do those who are 
unwilling to pay extra for eco-friendly packaging at both low and high 
leftover reuse routine intensities. However, the difference between the 
intentions of consumers who are willing and unwilling to pay extra for 
eco-friendly packaging is greater for consumers with a higher rather 
than lower level of leftover reuse routine. Similarly, support for H7d 

indicates that at low intensity of leftover reuse routine, consumers who 
are willing to pay extra for eco-friendly packaging exhibit a lower in-
tensity of shopping routine than do those who are unwilling to pay extra 
for eco-friendly packaging. In contrast, at high intensity of leftover reuse 
routine, consumers who are willing to pay more for eco-friendly pack-
aging exhibit higher intensity of shopping routine than do those who are 
unwilling to pay these extra costs. 

Next, while H8c and H8d stand supported, H8a and H8b do not. 
Support for H8c demonstrates that number of years of FDA usage exerts 
the same effect on the usage intentions of consumers with a high in-
tensity of leftover reuse routine. However, it has a varied effect on the 
usage intentions of consumers with a low intensity of leftover reuse 
routine. To elaborate, the results suggest that consumers who have been 
using FDAs for more than one year exhibit stronger intentions to use 
FDAs than do those who have been using FDAs for less than one year. At 
the same time, support for H8d implies that the number of years of FDA 
usage has varied effects on the shopping routines of consumers who 
exhibit different intensities of leftover reuse routine. Explaining further, 
the results can be interpreted to mean that at a low intensity of leftover 
reuse routine, consumers who have been using FDAs for more than one 
year exhibit a higher intensity of shopping routine than do those who 
have been using FDAs for less than one year. In comparison, at high 
intensity of leftover reuse routine, consumers who have been using FDAs 
for more than one year exhibit lower intensity of shopping routine than 
do those who have been using FDAs for less than one year. 

7. Conclusion 

This study aimed to investigate the ways in which FDA usage con-
tributes to food waste. The study employed an extended TPB model to 
understand various factors that drive consumers’ intentions to use FDAs. 
These intentions drive food over-ordering behavior, which, in turn, 
creates the possibility that such food will remain unconsumed and, ul-
timately, be wasted. In addition to the direct associations, which we 
grounded in the TPB framework, we also contemplated and investigated 
the effects of two relevant moderators—willingness to pay for eco- 
friendly packaging and number of years of FDA usage. Testing these 
moderators enabled us to develop a fuller understanding of the dy-
namics of the proposed associations. Specifically, we sought answers to 
four research questions by analyzing data from 478 FDA users. In 
response to RQ1, which examined the association of the classic TPB 
constructs (attitude, subjective norms, and PBC) with FDA usage in-
tentions, we found the positive associations of attitude and subjective 
norms with FDA usage intentions but no statistically significant 

Fig. 3d. Moderating effect of number of years of FDA usage.  
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association between PBC and FDA usage intentions. In the case of RQ2, 
which examined the associations of trust and leftover reuse routine with 
intentions to use and shopping routine, we observed the positive asso-
ciations of the former two variables only with shopping routine. 
Regarding RQ3, our results confirmed the proposed positive association 
between intentions and shopping routine. Finally, in response to RQ4, 
which examined the moderation effects of willingness to pay for eco- 
friendly packaging and number of years of FDA usage on the associa-
tions of trust and leftover reuse routine with intentions to use and 
shopping routine, our results confirmed all moderation effects. Our 
findings offer noteworthy theoretical and practical implications, which 
we discuss below. 

7.1. Theoretical contributions 

Our study offers four academic implications. First, the study con-
tributes to a keener understanding of consumer adoption and usage in-
tentions toward FDAs, a rapidly emerging digital form of hospitality 
(Rivera, 2019). Thus far, the related literature has remained skewed 
toward the technology acceptance perspective, i.e., the opportunities 
and threats associated with FDAs as a technology tool (e.g., Correa et al., 
2019). Meanwhile, it offers fewer insights on consumer choice behavior 
and preferences (e.g., Kaur et al., 2021). The findings of this study 
illuminate the antecedents of consumers’ usage intentions toward FDAs, 
including socio-psychological factors, such as attitude, subjective 
norms, and perceived behavioral control. A deeper knowledge of the 
mechanism through which these drivers impact consumers’ positive 
intentions toward FDAs enriches the existing literature and provides a 
platform for future research in the area. 

Our second contribution involves shifting the focus of all stake-
holders to the possibility that FDA usage has a dark side in the form of 
food waste generation. Given their advantages and inherent features, 
FDAs may cause consumers to order more food than they require, which 
has the potential to generate food waste. This is a quite serious aspect 
because the United Nations has identified food waste as a key threat to 
sustainable development (UNSDG, 2018). Our study utilizes variables 
such as trust, leftover reuse routine, and shopping routine to illuminate 
the complex relationships among FDA usage, the possibility of food 
waste generation and mitigation, and other factors, including the 
packaging of food for delivery. Previous research largely focuses on the 
positive behavioral outcomes of consumers’ trust (Patil et al., 2020; 
Shankar et al., 2020). Scholars have also acknowledged leftover reuse 
routine as a crucial way of reducing food waste (Talwar et al., 2022a). 
Presenting a finer-grained and deeper understanding of the associated 
complexities, our findings challenge conventional thinking by high-
lighting the hidden negative effects of consumers’ trust in FDAs and 
their leftover reuse routine, which cause them to order more food than 
they require to satiate their hunger (i.e., to indulge in a shopping 
routine). Here, we find that trust and leftover reuse routines can increase 
consumers’ tendency to indulge in shopping routines, thereby increasing 
the possibility of food waste. To elaborate, we reveal that consumers’ 
trust in FDAs, which engenders positive feelings and rationalizes their 
indulgence in over-ordering through their leftover reuse routine, drives 
them to exhibit a higher intensity of shopping routine. In sum, our study 
advances the debate on food waste in the digital context, which has thus 
far remained confined to food-sharing platforms (e.g., Mazzucchelli 
et al., 2021; Nica-Avram et al., 2020). 

Third, our study deepens the scholarly literature in the area by 
extending the TPB to examine and explicate consumer behavior and 
decision-making in hospitality settings while also accounting for the 
sustainability perspective. Scholars have made scant efforts thus far to 
examine the consumer response to FDAs by invoking the TPB or 
extending it to make it more hospitality-specific (J. J. Kim et al., 2021). 
By using the TPB as our theoretical framework, we thus contribute to the 
advancement of the TPB in contemporary and diverse consumer 
behavior domains. Our study not only modeled the classic TPB 

constructs to investigate variables that could promote behavior that 
generates food waste but also extended the theory by identifying con-
textually relevant constructs, such as trust in FDAs, leftover reuse 
routine, and shopping routine. 

Finally, our study examines the moderating effects of relatively less 
explored yet contextually relevant variables—willingness to pay for eco- 
friendly packaging and number of years of FDA usage—on the associa-
tions of trust and leftover reuse routine with usage intentions and 
shopping routine. Although the existing literature has found these var-
iables to be crucial (M. K. Kim et al., 2016; Stefan et al., 2013; Yadav 
et al., 2019), scholars have made only limited efforts to examine their 
moderating effects. Thus, our study contributes to the existing literature 
by offering newer and fuller perspectives. 

7.2. Practical implications 

Our study also offers four implications for the tourism and hospitality 
sector. Because FDAs are an integral part of the restaurant industry (Cho 
et al., 2019), our findings are particularly crucial to managers therein. 
The study likewise offers insights for online food delivery service pro-
viders as they craft strategies to improve the consumer experience. The 
findings of our study can also help restaurants and online food delivery 
service providers to better understand the key factors affecting con-
sumer responses to FDAs. 

First, with regard to the implications for restaurant managers, the 
findings of our study uncover the drivers of consumers’ intentions to use 
FDAs to order prepared food for delivery to their preferred location. Past 
scholars have identified app-related factors, such as information quality, 
design, convenience, and others (Cho et al., 2019; Ray et al., 2019; 
Sharma et al., 2021), with the potential to increase FDA usage—for 
example, by improving the ordering interface. Our study builds upon 
these efforts to reveal the ways in which consumer-related variables, 
such as attitude and trust, impact usage intentions and over-ordering 
behavior. Our findings demonstrate that restaurants, which operate in 
a hyper-competitive segment, can enhance their profit margins by 
engaging consumers, building their trust, and encouraging them to 
develop positive attitudes, through collaborations with FDAs. Further-
more, restaurants can—by emphasizing leftover reuse—overcome the 
ethical dilemma involved in the association of over-ordering and food 
waste. Two possible strategies for this could be (a) to coordinate with 
FDAs to create a platform on which FDA users can share leftover reuse 
recipes and experiences (similar to the currently available option of 
online reviews) and (b) to place a sticker on food packages to indicate 
the date through which food is safe to eat/use. 

Second, our findings that subjective norms and attitudes are posi-
tively associated with usage intentions provide valuable insights for FDA 
service providers and marketers seeking to promote the use of their apps 
by improving customer engagement. Because intentions to use increase 
under the influence of peers and friends’ opinions, FDA providers can 
enlist existing users to influence their social circle. To this end, they can 
request that users post testimonials for their apps. Ideally, FDA service 
providers should keep these testimonials distinct from more traditional 
online reviews and ratings. FDAs can, moreover, encourage users to tag 
their friends in these testimonials. Overall, our findings regarding the 
positive drivers of FDA usage can guide service providers to develop 
effective marketing strategies to increase their market share and profits. 
At the same time, by highlighting the importance of leftover reuse 
routine and the ways it can be leveraged not only to persuade users to 
order more but also to educate them to avoid food waste, we help service 
providers to advance their commercial interests in ways that align with 
the UN’s Sustainable Development Goals. 

Third, our findings can aid the marketers on whom FDAs rely to 
promote their apps’ usage. For instance, our findings regarding the 
positive moderating effects of willingness to pay for eco-friendly pack-
aging and number of years of FDA usage can help marketers to develop 
effective strategies to positively impact existing consumers’ continued 
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usage intentions. One means to this end could be to introduce a loyalty 
program to enhance the user experience, provide promotional offers to 
increase order frequency, and provide high-quality and hygienic pack-
aging to enhance consumers’ willingness to pay for eco-friendly pack-
aging, which will, in turn, increase food ordering through FDAs. 

Finally, our study’s conceptualization and findings highlight the 
need for policymakers to contemplate the formulation of some regula-
tions or at least guidelines to sensitize FDAs to the ways in which their 
promotional approaches contribute to food waste and hinder the 
achievement of sustainability targets, especially SDG 12. 

7.3. Limitations and future research directions 

The present study makes important empirical contributions to the 
literature on hospitality, online food delivery services, and food waste. 
However, its findings must be interpreted in light of certain limitations. 
First, this study’s sample included only FDAs users in India. Hence, the 
findings are not generalizable to other countries and cultures. However, 
the robustness of our findings supports our conceptualization, suggest-
ing that future researchers can replicate our model in different contexts. 
Second, our study used cross-sectional data and thus can only detect 
associations among variables. Future researchers should conduct lon-
gitudinal survey-based studies or experimental studies to overcome this 
limitation and explore causality among the variables. This recommen-
dation aligns with those of recent scholars who have underscored the 
need to inject methodological variety into investigations of such be-
haviors (De Visser-Amundson, 2020). Future research can also expand 
our model by examining various mediation and moderation effects that 
could impact the associations between the explanatory and outcome 
variables. Future studies can identify these factors, incorporate them 
into the model, and thus expand the study. Some variables that may 
capture the specificity of the FDA setting include service recovery stra-
tegies, restaurant listings, the perceived value of FDA usage, barriers to 
FDA use, etc. Finally, future scholars can expand our model by including 
other consumer responses, such as brand love, commitment, satisfac-
tion, word-of-mouth intentions, etc. In sum, our study provides a sound 
foundation for future research to develop a more comprehensive un-
derstanding of various behavioral responses that may emerge from 
consumers’ FDA usage intentions. 
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