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Technological Innovations: Determining Continuous Intention to Use

Food Delivery Application

Hassan Khalil * Wajeeha Aslam † Wardah Irfan ‡ Sohaib Uz Zaman §

Abstract: The growing innovation in technology has introduced various ways of doing business such as
offering food via food delivery app (FD-App). Considering this, the study aims to examine the factors affecting
continuous intention to use FD-App (CIFD-App). The data was gathered from people of Karachi, Pakistan
who had used FD-Apps, and PLS-SEM was used to test the hypotheses on a sample of 380. The findings
revealed that attitude has a positive impact on CIFD-App. Moreover, perceived value also significantly affects
attitude and CIFD-App. The findings also showed that all characteristics of FD-App significantly influence
perceived value. The findings reveals that various food choices largely affects perceived value followed by
price, design, trustworthiness, and convenience, respectively. The findings of the study offer various insights
to the FD-App managers.

Keywords: Mobile applications, food applications, attitude, continuous intention, perceived
value.

Introduction

Technological innovation has shifted the trend of businesses (Aslam, Arif, Atiq, & Hus-
sain, 2021) as businesses are now fully utilizing offline and online (O2O) mediums to mar-
ket their products and services. This innovation in the business model is because of the
increased usage of smartphones and mobile technology (Aslam & Luna, 2021). Among
numerous businesses, food delivery services received greatest attention. COVID-19 also
brings a boom in the usage of food delivery applications (FD-Apps) (Jordan, 2020). Many
restaurants accepted the entry of mobile apps in the business domain, as it is the ex-
tra communication channel, to invite or grab the potential consumers and escalate the
brand’s loyalty to the existing consumers. In addition, the increase in interest of the con-
sumers, to use numerous apps to perform different operations (searching, purchasing,
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browsing, and sharing), also gives an extra edge to the mobile apps.
The increased usage of FD-Apps has also intensified the competition among the food

businesses and it becomes difficult for the business to meet the expectations of the user
(Cho, Bonn, & Li, 2019) and to provide perceived value. This has highlighted the im-
portance of identifying the mobile food app characteristics that affect perceived value.
Literature related to FD-App is rare that examined the characteristics of FD-App in deter-
mining perceived value. Moreover, it has been noted that consumers delete mobile apps
quickly because of various reasons such as space issues, poor experience, etc. (Aslam &
Luna, 2021). Hence, it is difficult for businesses to force their customers to remain in con-
tinuous contact with the mobile apps. Considering this, the study aims to examine the
factors affecting CIFD-App. Moreover, the study also examines the impact of perceived
value on attitude and CIFD-App. The study considers characteristics of the FD-App in
determining perceived value.

Theoretical Background and Hypotheses Development

Mobile App Characteristics

The improvements and the advancements in technology allow businesses to cater their
customers via mobile apps (Magrath & McCormick, 2013) by offering their services and
brands/products. The availability of tablets, smartphones, and other mobile devices has
also increased the trend of using mobile apps for purchasing products. Practitioners and
academics have previously shown that the attributes of mobile apps influence adoption,
consumer loyalty, individuals’ inner intellect, and emotions (Peters, Işık, Tona, & Popovič,
2016).

Many of the literature have supported that consumers can use the features of a mo-
bile app to experience the brand due to the app’s interactive design (Mollen & Wilson,
2010; Kapoor & Vij, 2018). In past, various studies have considered app related aspects
in determining different behavioral aspects. For example; ease-of-use, reliability of the
app, information quality, scope, and app-interface were considered. Also, Al Dmour,
Alshurideh, and Shishan (2014) considered characteristics of the app on consumer satis-
faction, and considered technology-oriented quality attributes such as convenience and
mobile features, technical adequacy, and assurance. On the other hand, service-oriented
characteristics criteria included trustworthiness, reasonable pricing, and a variety of al-
ternatives or customizations. Other studies have considered, convenience, design, and
trustworthiness as features of mobile app characteristics (F. Liu, Xiao, Lim, & Tan, 2017;
W. Liu, Batra, & Wang, 2017), meanwhile the overall design of the app was investigated
to determine app characteristics. The studies have highlighted that design of the mobile
apps is a key characteristic (Kapoor & Vij, 2018). Further, in prior studies, a key factor
in mobile app shopping was also examined which is trustworthiness. Since both sorts
of characteristics are considered relevant, this study considered both factors, first one be-
ing based on service (different food options, trustworthiness and competitive prices) and
second one based on technology (design and convenience) in searching the opinion of
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consumer about the characteristics of the FD-App.

Perceived Value (PVAL)

”The entire consumer appraisal of a product’s utility based on expectations on what is
acquired and what is delivered,” is stated by the perceived value (Zeithaml, 1988). It is
a view of the consumer about the benefits which are being provided by the brand or a
service, in different words. Perceived value is considered a vital foundation of “service
marketing” efforts. The buyer will feel valued if the brand/service provides more value
to the customer (Yeh, 2016).

Consumer perception of value is regarded as an important strategic tool for retaining
and acquiring new customers and a critical component for gaining a competitive advan-
tage (Landroguez, Castro, & Cepeda-Carrión, 2013). Yeh (2016) conducted research and
found that in today’s competitive market, businesses attempt to provide more value to
customers by increasing the quality of their service delivery. It is a thriving and dynamic
component that can be made in a number of ways, such as by offering lower prices and
better quality or by giving more incentives. Hence, it is linked with different aspects
(Sweeney & Soutar, 2001) and since not all customers are same, thus the values are inter-
preted by them in a different manner. The older literature has in detail studied certain
dimension of the value which are not similar to each other, such as, convenience value,
price, emotional, quality, conditional and social (Pura, 2005). Though, still the general
consensus is that the benefits that are being harvested against the expenditures that were
made are perceived value (F. Liu, Zhao, Chau, & Tang, 2015). The quality of a mobile
application gives perceived value to clients in the context of O2O services, which helps
people feel good about FD-Apps even more (Cho et al., 2019). Furthermore, research has
shown that perceived value influences purchase intent both offline and online.

Perceived value is also defined as a function of ‘gain’ portion, by Parasuraman and
Grewal (2000). They further elaborated that when seller gives an offer to the buyer and
buyer harvests some benefits from seller’s offers and is ready to pay the cost (either in
the form of money or non-monetary) which is termed as ‘component’. A lot of attention
has been paid to the role of perceived value in changing how people feel about some-
thing in both empirical and theoretical literature (Pham, Tran, Misra, Maskeliūnas, &
Damaševičius, 2018; Aslam, Arif, Farhat, & Khursheed, 2018). Consumers’ value propo-
sition is created by cost and benefit variations, and it has a big impact on their attitudes.
Consumer attitudes are steered in a positive way by boosting perceived value from their
perspective. In a similar way, Ponte, Carvajal-Trujillo, and Escobar-Rodrı́guez (2015)
stated that a good experience for a customer can create value, which can lead to a bet-
ter attitude on the part of the customer. Hence, the following hypothesis was proposed.

H1: PVAL positively affect attitude of a consumer towards the FD-Apps.

Pham et al. (2018) said that when it comes to online shopping, there is enough evidence
to show that there is a strong link between perceived value and a customer’s intention to
use the product again and again. Repeat purchases and continuing intention are more
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likely when the perceived value is high. In the long run, characteristics of the mobile
app create value for consumers, resulting in a higher level of continuous intention (Hsiao,
Chang, & Tang, 2016). Superior value creation is a significant and integral aspect of strate-
gic marketing since it is directly related to continual aim. Hence, it can be stated that;

H2: PVAL positively affect CIFD-App.

Attitude (ATD)

Based on extensive theoretical and practical evidence, positive attitude leads to a contin-
uous intention (Gong, Lee, Liu, & Zheng, 2020; Lu, Yu, Liu, & Wei, 2017). A study was
conducted which concluded that consumers’ tendency for the long-term use is heavily
influenced by the attitude of the consumer. Fang, Ye, Kucukusta, and Law (2016) found
that consumers’ attitudes play a big role in how likely they are to use technology in the
long run, whereas Rezaei and Valaei (2018) found that consumers’ attitudes are important
in developing their long-term intention to utilize mobile apps. In the context of FD-Apps,
Cho et al. (2019) also mentioned that attitude affect the CIFD-App. Hence, it can be con-
cluded that;

H3: ATD positively affects the consumer’s CIFD-App.

Convenience (CNVE)

Many studies have found a strong link between customers’ virtual or online shopping
behaviour, their perception of value, and how easy it is to shop (Cho et al., 2019; Pham et
al., 2018). Studies showed that consumers’ perceived value of mobile commerce increases
as a result of the rapid development of mobile meal delivery apps. Another study found
that convenience, which is an important part of the quality of a technology-based app, has
a big effect on how much users think the app is easy-to-use. Convenience is important
for making apps more user-friendly and is seen as one of the most important factors in
making mobile apps more successful (Chiou, Chou, & Shen, 2017). Hence on the basis of
aforementioned theoretical and empirical cognitions, the following hypothesis was pro-
posed in the context of FDAs.

H4: CNVE of FD-Apps positively affects PVAL.

Design (DSN)

Numerous studies have stressed the importance of the design of mobile apps as an at-
tribute for perceived value (Cho et al., 2019). Cho et al. (2019) showed through the study
that the perceived value of the mobile app users in the context of FDAs is affected by
mobile app’s design. Blasco Lopez, Recuero Virto, and San-Martı́n (2018) also mentioned
that the standard of consumers’ perceived value can be raised by the mobile app’s design.
According to the findings of a few additional studies, the layout of an application appears
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to have a significant impact on consumers’ perceptions of the value of online shopping
(Fang et al., 2016; Othman, Zahari, & Radzi, 2013). Hence, the following hypothesis was
proposed:

H5: DSN of FD-App positively affects the PVAL.

Trustworthiness (TW)

A lot of research done on the impact of trustworthiness in influencing consumer per-
ceptions of value (Chiou et al., 2017; Cho et al., 2019). In the food sector, consumers’
perceptions of value are strongly linked to trustworthiness. Further, consumers’ percep-
tions of FDAs are influenced by their trustworthiness. According to Ponte et al. (2015),
trustworthiness is essential in the realm of e-commerce due to the fact that it strengthens
consumers’ perceptions of reliability and perceived value. Previous research has high-
lighted the significance of credibility as an essential component of FD-Apps, with the
goal of increasing the perceived value of the product to customers (Eom, Moon, & Lee,
2016). Hence, the following hypothesis was proposed:

H6: TW of FD-Apps positively affects the PVAL.

Price (PC)

”A suitable range of products/services at a fair and acceptable price” are considered as
one major characteristic of quality among others, which influence the attitude and be-
havior of the customers. In the perspective of FD-App, the price of a product is a factor
that influences a consumer’s perception of the product’s value (Cho et al., 2019). The
food industry recognises that price is a critical factor that has a significant influence on
the perceived value of its products (Olise, Okoli, & Ekeke, 2015). On the other hand,
mobile commerce has made price less important in determining perceived value; as a
consequence, price does not have a significant impact on perceived value when it comes
to mobile purchasing. On contrary, Rezaei and Valaei (2018) highlighted the importance
of the price aspect in the development of successful mobile food apps. In addition, a num-
ber of studies demonstrated that price has a significant impact on the perceived value that
customers have. As a result, the hypothesis is as follows;

H7: The PC on the FD-App positively affects the PVAL.

Various food choices (VCH)

In the context of an integrated retail mall, a range of options plays a significant role in
boosting perceived value. Rezaei and Valaei (2018) shared a similar viewpoint, arguing
that the variety of food options has an important impact on customers’ perceptions of
value. A consumer’s perception of value is influenced by the choice of a variety of food
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options (Cho et al., 2019; Othman et al., 2013). On the basis of the perceived value propo-
sition, the variety of food options enables FD-App to enhance the experience of their cus-
tomers and retain customers for longer periods of time. Hence, the following hypothesis
was proposed:

H8: VCH on FD-Apps positively affects the PVAL.

Figure 1 presents the proposed research model.

Figure 1
Research model

Methodology

The research was conducted to identify the determinants of attitude towards FD-Apps
and CIFD-Aps in Karachi, Pakistan. Therefore, by considering the non-probability pur-
posive sampling technique the data is gathered from the user of the FD-Apps who had
experienced FD-Apps once in the past 30 days. The study has used a survey question-
naire comprised of two sections i.e. i) demographic details and ii) construct items. The
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construct items were measured on a five-point Likert scale questionnaire denoting 1 as
strongly disagree and 5 as strongly agree. The questionnaire was adapted from past stud-
ies of Cho et al. (2019); Nadiri (2016). The questionnaire was developed on Google doc
form and the link was shared with the respondents via Whatsapp, Facebook, etc.

Pilot Testing and Data Screening

To validate the research instrument, a pilot study was conducted on 50 responses. The
results of the reliability analysis showed sufficient reliability of each construct. The Cron-
bach Alpha values of all the constructs were above 0.6 as suggested by Nunnally (1978).
Table 1 present the values of pilot testing.

Table 1
Pilot Testing

Variable Name N Items Cronbach’s Alpha

CNVE 3 0.891
DSN 3 0.822
TW 3 0.769
PC 3 0.637
VCH 3 0.900
PVAL 3 0.907
ATD 3 0.874
CIFD-App 3 0.753

After the constructs’ reliability was established, data collection from the remaining
450 respondents followed, and a preliminary screening was conducted. The first step
was a search for missing data, which turned up no missing value in the data. Second,
Z-scores were used to find and eliminate univariate outliers. Finally, the Mahalanobis
Distance (D2) technique was used to identify multivariate outliers. There were a total of
60 univariate outliers and only 10 multivariate outliers that were flagged for removal. So,
380 responses remained as the final sample for analysis.

Descriptive Statistics

Table 2 present the descriptive statistics of the respondents.

Table 2
Respondents Descriptive (n = 380

Frequency Percent

Gender Male 210 55.2
Female 170 44.7

Age Group
18–24 years 189 49.7
25–31 years 176 46.3
> 39 years 15 3.90

Education

Undergraduate 85 22.4
Graduate 233 61.3
Post Graduate 47 12.4
Other 15 3.90
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In a total of 380 useful responses, 55.2% were male and 44.7% were female. The major
chunk belongs to the age bracket of 18-24 (i.e. 49.7%) and 25-32 (i.e. 46.3%). Moreover,
61.3% were graduates followed by undergraduates i.e. 22.4%.

Results

Internal Consistency and Convergent Validity

First, the values of composite reliability (CR) were examined to look at how well the items
fit together. It is suggested that CR values be higher than 0.7. Secondly, convergent valid-
ity is determined by the value of Average Variance Extracted (AVE) and outer loadings.
According to Hair Jr, Hult, Ringle, and Sarstedt (2016), the values of outer loadings should
be above 0.7. However, values below 0.7 and above 0.4 can be considered if AVE and CR
values are above the suggested criteria. It is required that AVE should be above 0.5. Table
3 present the values of CR, AVE, and outer loadings and has confirmed that all the values
have met the recommended thresholds.

Table 3
Internal Consistency and Convergent Validity

Items Outer Loading

CNVE: CR = 0.761; AVE = 0.617
CNVE1 0.869
CNVE2 0.693

DSN: CR = 0.873; AVE = 0.775
DSN1 0.853
DSN2 0.906

TW: CR = 0.844; AVE = 0.735
TW1 0.986
TW2 0.705

PC: CR = 0.899; AVE = 0.816
PC1 0.869
PC2 0.936

VCH: CR = 0.879; AVE = 0.785
VCH1 0.888
VCH2 0.883

PVAL: CR = 0.901; AVE = 0.820
PVAL1 0.907
PVAL2 0.904

ATD: CR = 0.857; AVE = 0.750
ATD1 0.868
ATD2 0.865

CIFD-App: CR = 0.935; AVE = 0.877
CIFD-App1 0.933
CIFD-App2 0.94
ATD: Attitude, CIFD-App: Continuous
Intention to Use food delivery app,
CNVE: Convenience, PVAL: Perceived Value,
TW: Trustworthiness, VCH: Various food choices
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Discriminant Validity

The discriminant validity is established by using Fornell and Larcker (1981)’s criterion to
ensure the discrimination among constructs that are established on theoretical grounds.
Table 4 reports the results of discriminant validity and confirms that the AVE square root
for every specific variable construct has higher values than the relevant other constructs.

Table 4
Discriminant Validity

ATD CIFD-App CNVE DSN PVAL PC TW VCH

ATD 0.866
CIFD-App 0.714 0.937
CNVE -0.595 -0.669 0.786
DSN 0.418 0.374 -0.266 0.88
PVAL 0.725 0.655 -0.423 0.228 0.905
PC 0.461 0.494 -0.463 0.148 0.652 0.903
TW 0.400 0.398 -0.156 0.419 0.258 0.178 0.857
VCH 0.351 0.446 -0.406 -0.118 0.687 0.368 -0.071 0.886
ATD: Attitude, CIFD-App: Continuous Intention to Use food delivery app,
CNVE: Convenience, PVAL: Perceived Value, TW: Trustworthiness, VCH: Various
food choices

Hypotheses Testing

Table 5 shows the results and conclusions of the path analysis for testing hypotheses using
PLS-SEM and the bootstrapping method. The results revealed that perceived value has a
significantly positive impact on attitude (β=0.590, p< 0.05), and CIFD-Apps (β=0.264, p<
0.05). Moreover, attitude (β=0.475, p < 0.05) has a significantly positive impact on CIFD-
Apps. Furthermore, all the characteristics of the mobile app have a significant impact
on perceived value. Among all characteristics of FD-App, various food choices (β=0.608,
p < 0.05) largely affect perceived value followed by price (β=0.415, p < 0.05), design
(β=0.197, p < 0.05), trustworthiness (β=0.160, p < 0.05) and, convenience (β=0.093, p <
0.05) respectively.

Table 5
Path analysis

Estimate S.D. T-Stats Prob.

PVAL → ATD 0.59 0.031 18.905 0.000
PVAL → CIFD-App 0.264 0.049 5.345 0.000
ATD → CIFD-App 0.475 0.06 7.932 0.000
CNVE → PVAL 0.093 0.031 3.037 0.002
DSN → PVAL 0.197 0.043 4.607 0.000
PC → PVAL 0.415 0.033 12.712 0.000
TW → PVAL 0.160 0.046 3.492 0.000
VCH → PVAL 0.608 0.035 17.146 0.000
ATD: Attitude, CIFD-App: Continuous Intention to Use food
delivery app, CNVE: Convenience, PVAL: Perceived Value,
TW: Trustworthiness, VCH: Various food choices
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Conclusion

This study examines the influence of FD-App characteristics on the perceived value. More-
over, the study aims to identify the impact of attitude on CIFD-App, in Pakistan. This
study used an explanatory research approach and used the purposive sampling technique
to gather data from the respondents. The study’s findings show that all aspects of FD-
Apps are crucial to raising the apps’ perceived value for Pakistani consumers. The pos-
itive perceptions among the consumers are backed by the aspects of convenience, trust-
worthiness, price, design, and various food choices. Secondly, results further confirm that
perceived value tends to improve the attitude as well as CIFD-Apps. It is a proven fact
that when consumers feel like they are getting a good deal, they are more likely to use
FD-Apps on a regular basis (Pham et al., 2018). The outcomes further suggested that pos-
itivity in consumers’ attitudes enhances the consumer’s intentions to use FD-Apps (Cho
et al., 2019; Kapoor & Vij, 2018). Hence, the improvement of positivity among the con-
sumers assists to build up healthy continuous usage among the consumers of FD-Apps,
in Pakistan.

Implications and Area for Future Research

Findings from this research suggest crucial and actionable takeaways for restaurants in
Pakistan, specifically with regard to how they can implement or keep up with strategies
to meet the needs of customers using FD-Apps. The research provides important recom-
mendations for improving consumers’ attitudes toward and intentions to use FD-Apps
in Karachi, Pakistan. First and foremost, the findings suggest that restaurant owners and
managers should put effort into making their FD-Apps more visually appealing.

For this, the help of technology is needed, which not only makes things look better
but also makes them easier to use. Importantly, things like quality control, the shortest
possible lead time, a smooth transaction, and a quick response time are important for
building trust among consumers. Also, it’s a good idea to give customers more than one
food item, since more choices tend to bring in more customers. On the other hand, if you
use a smart pricing strategy that shows you care about your customers, you should be
able to get more attention from them.

In this way, it should be possible for restaurant managers to increase the perceived
value of their apps to people who use them to order food. They could do this by offer-
ing convenience, trustworthiness, price, design, and a wide range of food options. When
coming up with policies for the FD-Apps in Pakistan, managers must pay a lot of atten-
tion to these things. By making these things happen, consumers in Pakistan will have a
positive view of the value of the app, which will improve their attitude and make them
more likely to keep using it.. As a result, these guidelines help people in Karachi, Pakistan
have a more positive attitude, which makes them more likely to use FD-Apps.

The study has a lot of implications, but it also has some problems that could be con-
sidered by other researchers. First of all, the current study uses a quantitative approach to
reach its goal. It is recommended to use the qualitative approach to find out more about
how consumers think and feel and what they plan to do to identify their behavior pat-
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terns. Second, it would be worthwhile to consider on how WOM or the quality of service
moderate the relationship between attitude and CIFD-App. Third, the features of mobile
applications have a lot to do with the technology behind them. So, the study could learn
a lot from how technological barriers or disruptions affect the connection between the ap-
plication’s features and how valuable it is seen to be. Lastly, it is recommended to increase
the size of the sample frame in the future so that results are more likely to be strong and
applicable.
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