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Abstract

:

The purpose of this study was to investigate the factors determining the behavioral intention of using food delivery apps (FDAs) during COVID-19 pandemics, under a case study of Bangkok, Thailand. The study was necessitated by the increased use of FDAs during the lockdown; online transactions were considered important in preventing the spread of the virus. The study used quantitative techniques involving structural equation model (SEM) to evaluate the effects of exogenous variables on endogenous variables. Primary data were collected from people who had installed and used FDAs. The findings indicated that performance expectancy, effort expectancy, social influence, timeliness, task technology fit, perceived trust, and perceived safety significantly influence the behavioral intention to use (BIU) to use food delivery apps during the COVID-19 pandemic. To this end, effort should be intensified to study and understand FDAs as it pertains to safety and usage.
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1. Introduction


The use of the internet in sales and purchases of goods and services has registered a significant and heterogeneous diffusion among varied products, countries, and different areas of concern, especially in the field of bio-economy [1,2,3]. The increase in the use of the internet as a platform facilitating the exchange of goods and services is facilitated by the increasing number of e-commerce websites, mobile commerce (m-commerce) applications, instant payment systems, and mobile payment systems [4]. Online to offline (O2O) refers to a form of online food delivery service, where the consumers see and are interested in a product online and move forward to complete the transactions offline. Online food delivery platforms are one of the systems which have significantly been influenced by e-commerce and the use of the internet to conduct online transactions.



All over the world, the rise and the use of food delivery applications and platforms have revolutionized the manner in which food suppliers and consumers interact. The food delivery applications (FDAs) refer to an online-to-offline mobile service, that provides a means for convenient and efficient online ordering and offline delivery of goods and services. The use and the revenues generated from FDAs have been experiencing an increasing trend over the years. The global FDA revenue in 2018 was 95.4 billion USD and increased to 107.4 billion USD in 2019 [4]. The revenue is expected to increase to 164.5 billion USD by the year 2024 [5].



Meanwhile, the rise and the spread of coronavirus (COVID-19) resulted in a global pandemic [6,7,8,9,10], leading to a global infection of approximately 5 million confirmed cases according to the World Health Organization (WHO) as of May 2020. By February 2021, the confirmed cases were approximately 106 million, with more than 2.32 million deaths. During this period of the COVID-19 crisis, various preventive measures have been adopted in various countries. These include wearing masks, maintaining social distancing, and self-isolations to prevent direct contact between people. These measures were to ensure the reduction of the spread of COVID-19 as much as possible [11,12,13].



There was an increase in online transactions and the use of FDAs as a result of the measures adopting the use of cashless transactions for the purchase of goods and services to avoid direct contact between people [14,15,16]. The consumption and the transaction habits have accelerated from the traditional cash and in-store services towards online-to-offline services, facilitated by online payment platforms and applications, including FDAs. In Thailand, according to Rakuten Insight, 58% of the respondents interviewed ordered more food using FDAs during the COVID-19 pandemic [17]. The rapid increase of the adoption of cashless payment methods in Thailand has led to the establishment of additional FDAs, such as Robinhood, which was launched by Siam Commercial Bank (SCB), a financial service provider in Thailand [18]. FDAs are also boosted by the shift from the cash-on-delivery mode of payment, which was common between 2016 and 2018, towards mobile payment, digital wallets, and card payments that are dominating amid the COVID-19 pandemic.



It is important for the involved stakeholders to understand the factors that influence the continuous use of FDAs by the customers during the COVID-19 pandemics. Inferring from [19,20,21], the main factor that influences FDAs use by customers is their performance expectancy. Other factors that influence adoption and use of FDAs include easiness of use, quality of service, convenience of use, social influence, and satisfaction [22,23,24]. Though several studies have been conducted to investigate the behavioral intention to use FDAs, there are scarce studies that have investigated the topic within the midst of the COVID-19 pandemic in Thailand. Therefore, this research intends to fill the research gaps by determining the factors determining the behavioral intention of using food delivery apps during the COVID-19 pandemic under a case study of Bangkok, Thailand. The study by Ray et al. [24] empirically examined the aims and the justifications for utilizing FDAs. Using a mixed-method research that included open-ended questions and survey questionnaires, their research was grounded on the uses and gratification theory. They identified eight distinct uses and gratifications of using FDAs, some which include customer experience, delivery experience, convenience, quality control, societal pressure, ease of use, search of restaurants, and listing. Their results portrayed that customer experience, search of restaurants, ease of use, and listing were the significant precursors of intentions to use FDAs. This research employed the unified theory of use and acceptance of technology (UTAUT) model, including performance expectancy, effort expectancy, social influence, timeliness, task technology fit, perceived trust, perceived safety, and behavioral intention.



1.1. Food Delivery Apps (FDAs)


FDAs are an emerging mobile technology offering a platform between the catering businesses and the customers through an online-to-offline integration delivery service. The FDA’s operation occurs in two ways, where the catering businesses such as KFC Corporation work with online intermediaries such as Uber Eats to provide online-to-offline delivery services [25]. The delivery process involves customers ordering online through third-party online intermediaries, and the catering businesses deliver the food to the customers’ doorsteps. The whole process involves contactless delivery for the customers.



The increased use of FDAs can be attributed to the changing consumer habits and demographics. Many young consumers are increasingly becoming unwilling to stand in queues in restaurants for food services. The food apps offer a solution to the changing consumer behavior and promote the convenience of eating at home. According to [26], the number of global mobile users increased in 2020 to 5.1 billion users. Similarly, many mobile services are developed and used in different industries [27]. Revenue from the food delivery services is a billion-dollar industry, with China generating one-third of the global revenue from FDAs estimated at $95 billion in 2019. Revenue from the food delivery services is expected to increase in the coming years, expanding to an estimated $164 billion by 2024 [5]. Food delivery services through online apps have become a global trend, with China leading the way in the market share. The growth of the food delivery services to new markets is based on the cultivation of consumer eating habits [28] and evolving fashion trends [29]. In Thailand, for instance, the food delivery services Food Panda, Grab, Lineman, Gojeck, Lalamove, etc., have penetrated the market by offering large discounts and free delivery [30].




1.2. Effects of COVID-19 on Online Delivery Business


The COVID-19 pandemic had a negative influence on the catering industry due to the safety regulations which prohibited direct contact and the practice of social distancing for reducing the risk of transmission. However, the pandemic changed many customers’ eating habits, accelerating the need for online food delivery services. According to [25], there was an increase in the number of customers using FDAs during the COVID-19 pandemic period in China, averaging 71% between February and March 2020. Many of the FDA’s participants considered the services a way to limit the number of trips outside and reduce the risk of transmission of the COVID-19 disease [31].



The growth opportunity for the online delivery business during the COVID-19 pandemic is based on the growth in the number of customers seeking food delivery services and online platforms’ availability collaborating with the catering businesses. The customers were willing to pay higher delivery fees, while the delivery riders were willing to accept low wages due to the unavailability of alternative jobs. Similarly, the unavailability of alternative jobs led to the charging of high fees by the online intermediaries to increase their sales that were affected by the pandemic regulations [28]. During the pandemic, the online platforms meet the mode of online-to-offline services offered by FDAs while satisfying the customers’ convenience demands and safety concerns.





2. Materials and Methods


UTAUT Model


The unified theory of use and acceptance of technology (UTAUT) predicts users’ behavioral intentions toward new technologies. Various determinants can be used to determine the technology usage intentions and behavior; for instance, gender, age, voluntariness, and experience are some of the determinants of user behavior [26]. The theory highlights key constructs towards user behavior and acceptance, including performance expectancy, effort expectancy, social influence, and facilitating conditions. The UTAUT model can therefore be applied together with other variables to determine the factors influencing the FDA users’ behavior and acceptance.



Performance expectancy under the UTAUT model involves the user’s level of belief that the technology will improve performance in particular activities. The performance expectancy can therefore be used to determine the user’s likeliness to adopt new technology [32]. Thus, using the performance expectancy concept to determine users’ acceptance intention to FDAs indicates greater intentions [33]. The aim of using FDAs by many consumers includes the convenience of food delivery to their doorsteps at any time and the increased transparency in pricing, among other benefits. The performance expectancy of the FDAs affected the continuation of their use due to the closing of the satisfaction gap during the COVID-19 pandemic.



Hypothesis 1 (H1).

Performance expectancy (PE) positively affects behavioral intention to use (BIU) FDAs during the COVID-19 pandemic.





The effort expectancy is another determinant variable of the UTAUT theory, which involves the level of association of use of particular technology with the users. The effort expectancy can be used to determine the continued use of technology based on its perceived easiness of use [34]. FDAs are often easy to use as they involve few steps and offer multiple choices of payments. Effort expectancy positively affects the use of particular new technologies and, in this case, indicates a continued intention of use of FDAs by the users. However, in the long term, increasing the familiarization of the users with the new technologies does not directly affect its continued use.



Hypothesis 2 (H2).

Effort expectancy (EE) positively affects behavioral intention to use (BIU) FDAs during the COVID-19 pandemic.





Social influence is another determinant of behavior and intention of use of new technology. Social influence involves users gaining willingness to try new technologies from others, including friends, colleagues, and families. The social influence has a positive effect on the user’s intentions to use new technologies [34,35,36]. Thus, this determinant can determine the user’s intention of continued use of the FDA. According to [37], the growing number of mobile social networks has increased the social influence on the use of new mobile technologies, including FDAs. The increased social influence is, however, pegged on the positive effects on the user’s satisfaction.



Hypothesis 3 (H3).

Social influence (SI) positively affects behavioral intention to use (BIU) FDAs during the COVID-19 pandemic.





Timeliness is another important determinant of behavior and intention of use of new technology by the users. According to [28], timely diffusion of technology influences the willingness and the intention to use the technology. The mobile industry has been growing at an increasing pace, with the business industries integrating mobile apps into their business operations. The timeliness of diffusion of FDAs during the COVID-19 pandemic had a positive effect on the intention of continued use and influences user behavior towards continued use.



Hypothesis 4 (H4).

Timeliness (TM) positively affects behavioral intention to use (BIU) FDAs during the COVID-19 pandemic.





The task-technology fit is a technology effectiveness theory that articulates that the effectiveness of new technology can be determined through the assessment of the relationship between the technology and the tasks supported. Based on the task-technology fit (TTF) model, new users are likely to have a positive impact with new technologies if the technology’s performance matches the tasks that the user hopes to perform [38]. Various factors can be used to measure the level of task-technology fit, including systems reliability, compatibility, ease of use, quality, and the relationship with the user.



The perceived task-technology fit is an important measure of the user’s behavior intentions towards new technologies. Inferring from [39], high fitness of the technology’s performance with the user’s tasks leads to a positive adoption of the new technologies. Thus, determining the adoption of the users with FDAs can also be determined by the performance of customer’s tasks by the FDA. During the COVID-19 pandemic, many consumers had limited mobility due to lockdown regulations and limited contacts to limit the spread of the disease. The need for new food delivery technology thus could perform tasks which the users had limited ability to perform, such as easy access to food, reduced queuing to order food in restaurants, and the ability to access the online delivery services at any time. The perceived task-technology fit had a positive impact on the continued intention of users to use FDAs during the pandemic, as it successfully performed the user’s intended tasks.



Hypothesis 5 (H5).

Task-technology fit (TT) positively affects behavioral intention to use (BIU) FDAs during the COVID-19 pandemic.





Perceived trust can be used as a measure of determining the behavioral intention of using new technology as it involves the state of individuals’ faith regarding a particular technology. The individuals’ faith intentions are often followed by other behavior, such as integrity [28,40]. In determining the behavior leading to the use of FDAs during the COVID-19 pandemic, the level of integrity accorded by FDAs could have led to the development of trust by the users and indication of a continued behavior to use the applications. Indeed, the operation of FDAs is simple and includes not only the convenience of placing an online food order for delivery to the doorstep but also the increased transparency in pricing with no hidden charges and the provision of multiple ways for payment. The increased integrity has a positive effect on the user’s trust and influences the continued intention of use of the FDAs.



Hypothesis 6 (H6).

Perceived trust (PT) positively affects behavioral intention to use (BIU) FDAs during the COVID-19 pandemic.





Perceived safety was the other factor determining the customer’s continued use of FDAs during the COVID-19 pandemic. Safety concerns during the COVID-19 pandemic include reducing the risk of transmission of the COVID-19 disease. Studies of Teo et al. [41] and Rashid et al. [42] highlight the importance of safety as a consideration when adopting new technologies. The food delivery services performed excellently, promoting user safety through encouraging contactless deliveries in a bid to observe the social distancing rules. Other safety measures promoted by FDAs involved cashless transactions and the practice of high hygiene through regular sanitization. The increased perceived safety has a positive impact on the user’s behavioral intentions for continued use of the FDA’s.



Hypothesis 7 (H7).

Perceived safety (PS) positively affects behavioral intention to use (BIU) FDAs during the COVID-19 pandemic.





Behavioral intention involves individual attitudes towards particular technology. The individual’s intention to accept new technology is based on the technology’s abilities to be useful. The degree to which a user considers a particular technology as being useful involves the belief of being free of effort. Thus, the positive behavioral intention towards FDAs depends on the belief of users for the apps to be useful. FDAs come with various benefits to the users, including reduced hustle of queuing for food in restaurants and the convenience of ordering food at any time [43,44]. The COVID-19 pandemic period is coupled with various limitations, including lockdowns and the need for social distancing regulations. The FDAs thus have a positive effect on the behavioral intentions of the users as the apps offer them effortless services to their convenience.



Based on the research conducted in the literature review and the proposed hypothesis developed above, the research model was developed and is graphically illustrated in Figure 1 below.



Based on the findings of the previous studies, and as shown in the above conceptual framework, a total of eight factors were used in this study. The items for performance expectancy (PE), effort expectancy (EE), social influence, and behavioral intention to use (BIU) were adopted from the works of Venkatesh et al. [45], San Martín and Herrero [46], and Escobar-Rodriguez and Carvajal-Trujillo [47]. Other items for factors such as task-technology fit (TT), perceived safety (PS), perceived risk (PR), and timeliness (TM) were developed with reference to previous studies from Shahbaz et al. [48] and Ponte [49].



The research used the questionnaire to collect the data used to validate the applied conceptual model and examine the proposed research hypothesis. The questionnaire was made of two sections. The first section consisted of the demographic statistics, which included gender, age, education levels, and occupation concerning the use of FDAs during the COVID-19 pandemic. The second section of the questionnaire composed a collection of data from the study constructs developed from literature review. The variables used included PE, EE, SI, TM, TT, PT, PS, and BIU. To collect the data, five-point Likert scale was applied, which included the measurement ranging from 1 = strongly disagree to 5 = strongly agree.



The specific targets of this research were the people who adopted the use of FDAs during the period of COVID-19 in Bangkok, Thailand. The questionnaire was developed in a native Thailand language to make sure there were no language barriers and to guarantee quality data. The data were collected using the convenience sampling technique from different districts in Bangkok where FDAs were used. In the process of data collection, a total of 550 questionnaires were distributed to the sample respondents. From the sample, 434 questionnaires were filled and returned. The data were collected between 12 December 2020 and 1 February 2021. After evaluating, the data were collected, removing the missing values and the outliers, and a total of 402 valid responses were considered satisfactory for research. The data were primarily collected from Bangkok city, the capital city of Thailand. The data analysis involved carrying out the descriptive statistics, evaluating the reliability and the validity of the data and the analysis using structural equation modeling (SEM) using AMOS Version 26.2.2. Reliability and Validity



Before conducting the actual analysis of evaluating the hypothesis, this study conducted an evaluation of the model through reliability and validity analyses. The validity analysis was conducted using average variance extracted (AVE), while the reliability analysis was conducted through the construct reliability (CR). AMOS 26 was applied to conduct the analysis. The applied CR and AVE formulas are presented below.


  AVE =       ∑      (     Standardized   Factor   Loading   2   )     Number   ofIndicators       










  CR =       (   ∑      Standardied   Loading  )  2      (   ∑      Standardied   Loading  )  2  +   ∑      (  ME  )     











Table 1 below shows the variables used for the study, their factor loadings, the estimates indicators, the CR, and the AVE. The threshold used for the analysis was that the AVE should be greater than 0.5 [50], the factor loadings should be greater than 0.5, while the CR should be greater than 0.6 [51,52,53,54]. From the results obtained, all three thresholds were achieved, which implied that reliability and validity levels of the model and the constructs used were satisfactory.





3. Results


The survey sample elicited primary data from people who had installed and used FDAs during the time of data collection. Use of FDAs is important because it purposively selects only those knowledgeable on the subject matter and can provide insights that would illuminate deployment and adoption of FDAs by the general public. A total of 402 questionnaires were retrieved and analyzed for the study. The demographic data of the respondents are presented in Table 2.



3.1. Participants Demographics


The demographic distribution of the respondents is presented in Table 2; it shows that 48% of the respondents were female while 52% were male. Considering the age of the respondents, 30% were aged below 21 years, 54% between 21–30 years, 9% between ages 31–40, while 9% were those above 40 years. This shows that most of the respondents were youths, who depicted a good experience with using food delivery apps.



Considering the education of the respondents, 6% were in high school, 66% were bachelors/college category, 20% were in masters, while 8% had PhDs. The largest proportion was composed of those with bachelor of college education. Another aspect investigated was the frequency of the use of a food delivery app every week during the pandemic. The results indicated that 55% used the app between 0–3 times per week, while 45% indicated above three times per week.




3.2. Model Results


After getting satisfactory results on the suitability of the model and the constructs, the next step was to evaluate the model based on the hypothesis of the research. The research sought to evaluate seven hypotheses, which were investigated to determine the behavioral intention of using FDAs during the COVID-19 pandemic under a case study of Bangkok, Thailand.



From the results presented in the Table 3, BIU to use FDAs during the COVID-19 pandemic was influenced by: EE (β = 0.311, p < 0.05); SI (β = 0.207, p < 0.05); TT (β = 0.491, p < 0.05); PE (β = 0.106, p < 0.05); PS (β = 0.305, p < 0.05); TM (β = 0.563, p < 0.05); PT (β = 0.444, p < 0.05). This implies that all the variables under consideration (performance expectancy, effort expectancy, social influence, timeliness, task-technology fit, perceived trust, and perceived safety) significantly influenced the BIU to use FDAs during the COVID-19 pandemic. Comparing the effects of individual constructs, timeliness was found to have the highest effect (β = 0.563) on behavioral intention to use FDAs, followed by task-technology fit (β = 0.491) and then perceived trust (β = 0.444). The path model of the analysis is also presented in the graph below.



This study focused on investigating the factors determining the behavioral intention of using FDAs during the COVID-19 pandemic under a case study of Bangkok, Thailand. The study was guided by seven hypotheses developed from the critical review of the literature, and the research model was presented in Figure 2. The evaluation of the hypothesis and whether they were accepted or rejected after conducting the data analysis is presented in Table 4.





4. Discussions


From the evaluation of the table presented above, all seven hypotheses were accepted. This implied that the behavioral intention of using FDAs during the COVID-19 pandemic is influenced by performance expectancy, effort expectancy, social influence, timeliness, task-technology fit, perceived trust, and perceived safety. These findings could be compared with previous research that were conducted in the same area of study. The study of Ray et al. [24] investigated why people use FDAs by applying the gratification theory perspective. The study found out that performance expectancy, customer experience, searching for restaurants, and ease of use influenced behavioral intention to use FDAs. It is therefore paramount to ensure that FDAs are designed for customers to find a gratification for using the apps, and, in the process, a need is created which transforms into a way of life and profits for the owners of food delivery business with the sustenance of the venture overtime. There should be an ease of use when it comes to application and deployment of such apps, as much information as possible should be provided to satisfy consumer curiosity and inquisitiveness in order to activate a recommendation status for the business based on past experience by customers.



Relating this with the global scourge of the COVID-19 pandemic, which has seen many businesses rely more on online customers not only to meet the safety regulations of reducing human-to-human contact in order to minimize the risk of spreading the virus but also to reduce the deficit from months of lockdowns and restrictions placed on many businesses. In this regard, the study by [31] articulated how FDAs facilitated users’ access to prepared meals, helped to keep restaurant owners in business despite the pains of lockdown, and mitigated the impact of the restrictions on income; without FDAs, most restaurant businesses would face bankruptcy and liquidation. In this instance, FDAs have served two purposes, the health benefits (minimizing human-to-human contacts) and the business benefits (keeping the businesses open where owners can get income that allows them to break even or make profit), which ensures the long-term sustainability of the business operations and the overall contribution to the gross domestic product (GDP) of the economy, whether in Thailand or in an oversea nation.



The technical aspect of any FDA is essential to the sustenance of the business. The study H5 accepted the positive correlation between TT and BIU; customers have to trust the technology and feel secure using it for them to repeat using the app. The security of customers’ data should be a top priority for restaurants with long-term plans to continue being involved in online food delivery business. Studies of Li et al. [28] and Riana et al. [40] addressed the issue of integrity and how customers need to have faith in a technology to use it. Studies of Riana et al. [40] and Teo et al. [41] also touched on the importance of safety and promoting good hygiene from the technological adoption of using FDAs instead of physically visiting restaurants. Study of Elvandari et al. [29] observed the technical requirements for improving the quality of local online food delivery services. The findings of the research indicated that perceived technology-task fit, conditions of received order, friendliness, and politeness were technical requirements for improving the quality of local online food delivery. Similarly, the study of Cho et al. [23] investigated the differences in perception of FDAs between single-person and multi-person households. The findings of the study indicated that the different perceptions regarding FDAs include task-technology fit, perceived value, attitudes, and re-use intention.



The results have shown that variables such as PE, EE, SI, TM, TT, PT, and PS have a role to play in the BIU FDAs in Thailand. It must be recognized that business landscape is evolving from the human-to-human interactions to one that is solely technology dependent. Thus, businesses whose apps are technically deficient will find it hard to cope with the new realities on ground. Customers expect top level performance when they interact with online business, whether it is from the information point of view or customer service promptness. The business must make itself available within the shortest possible time to address customer enquiries and concerns, and technology should be adopted to accommodate as many sections of the populations as possible or the target demographic of the business to create trust and security and ensure a continued use of the FDA and patronage of the business.



This study demonstrates the importance of the existing knowledge and the intention to use FDAs, particularly during the COVID-19 pandemic. The research indicates that behavioral intention to use FDAs is influenced by several factors, which needs to be considered by the managers responsible for driving forward sales and marketing of FDAs. Notably, the factors that influence the user’s intention to use FDAs include performance expectancy, effort expectancy, social influence, timeliness, task-technology fit, perceived trust, and perceived safety. The study provides the users and the owners of FDAs the aspects that they should keep in mind to focus the overall FDAs technology on timeliness, task-technology fit, and perceived trust. It seems that the efficiency in terms of operational period and the appropriateness of technology in terms of its fit and perceived trust should be considered relevant as long as the improvement of FDAs and its performance is concerned. The study provides relevant information for the start-ups intending to venture into FDAs and other related delivery apps in the future, particularly during the COVID-19 pandemic.




5. Conclusions


The rise and the use of food delivery applications and platforms have revolutionized how food suppliers and consumers interact. Food delivery applications refer to an online-to-offline mobile service that provides a means for convenient and efficient online ordering and offline delivery of goods and services. In Thailand, especially in major cities such as Bangkok, the use and the revenues generated from FDAs have been experiencing an increasing trend over the years. This study sought to find out the factors determining the behavioral intention of using FDAs during the COVID-19 pandemic under a case study of Bangkok, Thailand. The study applied the UTAUT model, and the review of the literature led to the development of seven study hypotheses. The constructs of the study were PE, EE, SI, TM, TT, PT, PS, and BIU.



The study data were collected from the respondents in Bangkok who had used FDAs. From a total of 550 distributed questionnaires, the study considered 402 responses to be valid for analysis. Structural equation modeling technique was employed using AMOS 26. The findings of the study showed that performance expectancy, effort expectancy, social influence, timeliness, task-technology fit, perceived trust, and perceived safety significantly influence the behavioral intention to use FDAs during the COVID-19 pandemic. However, the most significant variables influencing intention to use FDAs were timeliness, task-technology fit, and perceived trust. The study was able to outline concerns and areas for managers and owners of food delivery businesses’ online to improve on and things to consider when transitioning from in-person business to online business. The FDA has to be easy to use where potential customers can seamlessly locate items and place orders for the category of food items on display. It is also paramount that the security of the users in terms of sensitive data is protected; just as doors, windows, and walls serve as barriers to intrusion in the physical restaurant business setting, there should be a strong presence of online security to safeguard sensitive data of users, such as credit card information, which can leave the consumers vulnerable to various types of losses when exposed in a data breach.



This study is limited by the fact that it was only conducted in Bangkok, Thailand, and therefore, the application of the findings to a bigger scale should be applied with caution. Additionally, the study was conducted in reference to the COVID-19 pandemic, which limits the application of the findings to the behavioral intention to use FDAs within the pandemic period. Application of the findings in other non-pandemic periods should also be done with caution. The study proposes the future studies to consider applying different models such as Technology Acceptance Model (TAM) and additional variables such as perceived usefulness, price, and convenience motivation to evaluate the behavioral intention of the use of FDA. Future studies can also investigate the roles demographic data such as age, education, gender, and income play in the behavioral intention of using FDAs.







Author Contributions


All authors have contributed substantially to the entire work reported. Conceptualization, C.M. and S.K.; Methodology, N.M. and N.K.; Writing—Drafting, B.K.; writing—inputs, all authors; writing—reviewing and editing S.K. and B.K. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Not Applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Zhou, T. Understanding mobile Internet continuance usage from the perspectives of UTAUT and flow. Inf. Dev. 2011, 27, 207–218. [Google Scholar] [CrossRef]

	



Androniceanu, A. Social responsibility, an essential strategic option for a sustainable development in the field of bio-economy. Amfiteatru Econ. 2020, 52, 503–519. [Google Scholar] [CrossRef]

	



Androniceanu, A. Major structural changes in the EU policies due to the problems and risks caused by COVID-19. Adm. Manag. Public 2020, 34, 137–149. [Google Scholar] [CrossRef]

	



Statista Reports. Revenue Forecast for the Online Food Delivery Market Worldwide from 2017 to 2024. 2019. Available online: https://www.statista.com/forecasts/891078/online-food-delivery-revenue-by-segment-worldwide (accessed on 12 January 2021).

	



IMARC Group. Global Online Food Delivery Market to Reach US$ 164.5 Billion by 2024; IMARC Group: Sheridan, WY, USA, 2020; Available online: https://www.imarcgroup.com/global-online-food-delivery-market (accessed on 8 December 2020).

	



Zinecker, M.; Doubravský, K.; Balcerzak, A.P.; Pietrzak, M.B.; Dohnal, M. The Covid-19 Disease and Policy Response to Mitigate the Economic Impact in the EU: An Exploratory Study Based on Qualitative Trend Analysis. Technol. Econ. Dev. Econ. 2021. [Google Scholar] [CrossRef]

	



Pardal, P.; Dias, R.; Šuleř, P.; Teixeira, N.; Krulický, T. Integration in Central European capital markets in the context of the global COVID-19 pandemic. Equilib. Q. J. Econ. Econ. Policy 2020, 15, 627–650. [Google Scholar] [CrossRef]

	



Dias, R.; Teixeira, N.; Machova, V.; Pardal, P.; Horak, J.; Vochozka, M. Random walks and market efficiency tests: Evidence on US, Chinese and European capital markets within the context of the global Covid-19 pandemic. Oeconomia Copernic. 2020, 11, 585–608. [Google Scholar] [CrossRef]

	



Kufel, T. ARIMA-based forecasting of the dynamics of confirmed Covid-19 cases for selected European countries. Equilib. Q. J. Econ. Econ. Policy 2020, 15, 181–204. [Google Scholar] [CrossRef]

	



Tang, B.; Bragazzi, N.L.; Li, Q.; Tang, S.; Xiao, Y.; Wu, J. An updated estimation of the risk of transmission of the novel coronavirus (2019-nCov). Infect. Dis. Model. 2020, 5, 248–255. [Google Scholar] [CrossRef]

	



Wilder-Smith, A.; Freedman, D.O. Isolation, quarantine, social distancing and community containment: Pivotal role for old-style public health measures in the novel coronavirus (2019-nCoV) outbreak. J. Travel Med. 2020, 27, 1–4. [Google Scholar] [CrossRef] [PubMed]

	



Kuc-Czarnecka, M. COVID-19 and digital deprivation in Poland. Oeconomia Copernic. 2020, 11, 415–431. [Google Scholar] [CrossRef]

	



Korzeb, Z.; Niedziółka, P. Resistance of commercial banks to the crisis caused by the COVID-19 pandemic: The case of Poland. Equilib. Q. J. Econ. Econ. Policy 2020, 15, 205–234. [Google Scholar] [CrossRef]

	



Yang, M.; Mamun, A.A.; Mohiuddin, M.; Nawi, N.C.; Zainol, N.R. Cashless transactions: A study on intention and adoption of e-Wallets. Sustainability 2021, 13, 831. [Google Scholar] [CrossRef]

	



Dabija, D.-C.; Bejan, B.M.; Tipi, N. Generation X Versus Millennials Communication Beahviour on Social Media when Purchasing Food Versus Tourist Services. Mark. Trade 2018, 21, 191–205. [Google Scholar] [CrossRef]

	



Pop, R.-A.; Săplăcan, Z.; Dabija, D.-C.; Alt, M.-A. The impact of social media influencers on travel decisions: The role of trust in consumer decision journey. Curr. Issues Tour. 2021, 1–21. [Google Scholar] [CrossRef]

	



Rakuten Insight. Impact of COVID-19 o Consumer Behaviour 2020. Available online: https://insight.rakuten.com/wordpress/wp-content/uploads/RI_Impact_of_COVID_19_Report.pdf (accessed on 8 December 2020).

	



Setboonsarng, C. Thai Siam Commercial Bank Launches Food Delivery App Amid Competition Reuters 2020. Available online: https://www.reuters.com/article/siam-comm-bank-food-delivery-idUSKBN27B0LY (accessed on 25 January 2020).

	



Roh, M.; Park, K. Adoption of O2O food delivery services in South Korea: The moderating role of moral obligation in meal preparation. Int. J. Inf. Manag. 2019, 47, 262–273. [Google Scholar] [CrossRef]

	



Zandi, G.; Shahzad, I.; Farrukh, M.; Kot, S. Supporting Role of Society and Firms to COVID-19 Management among Medical Practitioners. Int. J. Environ. Res. Public Health 2020, 17, 7961. [Google Scholar] [CrossRef]

	



Chaveesuk, S.; Chaiyasoonthorn, W.; Khalid, B. Understanding the Model of User Adoption and Acceptance of Technology by Thai Farmers: A Conceptual Framework. In Proceedings of the 2020 2nd International Conference on Management Science and Industrial Engineering, Osaka, Japan, 7–9 April 2020; pp. 279–285. [Google Scholar] [CrossRef]

	



Yeo, V.C.S.; Goh, S.-K.; Rezaei, S. Consumer experiences, attitude and behavioral intention toward online food delivery (OFD) services. J. Retail. Consum. Serv. 2017, 35, 150–162. [Google Scholar] [CrossRef]

	



Cho, M.; Bonn, M.A.; Li, J.J. Differences in perceptions about food delivery apps between single-person and multi-person households. Int. J. Hosp. Manag. 2019, 77, 108–116. [Google Scholar] [CrossRef]

	



Ray, A.; Dhir, A.; Bala, P.K.; Kaur, P. Why do people use food delivery apps (FDA)? A uses and gratification theory perspective. J. Retail. Consum. Serv. 2019, 51, 221–230. [Google Scholar] [CrossRef]

	



Cepel, M.; Gavurova, B.; Dvorsky, J.; Belas, J. The impact of the COVID-19 crisis on the perception of business risk in the SME segment. J. Int. Stud. 2020, 13, 248–263. [Google Scholar] [CrossRef]

	



Zhao, Y.; Bacao, F. What factors determining customer continuingly using food delivery apps during 2019 novel coronavirus pandemic period? Int. J. Hosp. Manag. 2020, 91, 102683. [Google Scholar] [CrossRef] [PubMed]

	



Chaveesuk, S.; Khalid, B.; Chaiyasoonthorn, W. Understanding Stakeholders Needs for Using Blockchain Based Smart Contracts in Construction Industry of Thailand: Extended TAM Framework. In Proceedings of the 2020 13th International Conference on Human System Interaction (HSI), Tokyo, Japan, 6–8 June 2020; pp. 137–141. [Google Scholar] [CrossRef]

	



Li, C.; Mirosa, M.; Bremer, P. Review of Online Food Delivery Platforms and their Impacts on Sustainability. Sustainability 2020, 12, 5528. [Google Scholar] [CrossRef]

	



Elvandari, C.D.R.; Sukartiko, A.C.; Nugrahini, A.D. Identification of Technical Requirement for Improving Quality of Local Online Food Delivery Service in Yogyakarta. J. Ind. Inf. Technol. Agric. 2018, 1, 1. [Google Scholar] [CrossRef]

	



Arunmas, P. New Discount Scheme to Ease Hardships. Available online: https://www.bangkokpost.com/business/2062775/new-discount-scheme-to-ease-hardships. (accessed on 5 February 2021).

	



Kuzmenko, O.; Vasylieva, T.; Vojtovič, S.; Chygryn, O.; Snieška, V. Why do regions differ in vulnerability to COVID-19? Spatial nonlinear modeling of social and economic patterns. Econ. Sociol. 2020, 13, 318–340. [Google Scholar] [CrossRef]

	



Chaiyasoonthorn, W.; Khalid, B.; Chaveesuk, S. Success of Smart Cities Development with Community’s Acceptance of New Technologies. In Proceedings of the 9th International Conference on Information Communication and Management, Prague, Czech Republic, 23–26 August 2019; pp. 106–111. [Google Scholar] [CrossRef]

	



Wei, M.-F.; Luh, Y.-H.; Huang, Y.-H.; Chang, Y.-C. Young Generation’s Mobile Payment Adoption Behavior: Analysis Based on an Extended UTAUT Model. J. Theor. Appl. Electron. Commer. Res. 2021, 16, 618–636. [Google Scholar] [CrossRef]

	



Sair, S.A.; Danish, R.Q. Effect of performance expectancy and effort expectancy on the mobile commerce adoption intention through personal innovativeness among Pakistani consumers. Pak. J. Commer. Soc. Sci. 2018, 12, 501–520. [Google Scholar]

	



Skoumpopoulou, D. Factors that affect the acceptance of new technologies in the workplace: A cross case analysis between two universities. Int. J. Educ. Dev. Using Inf. Commun. Technol. 2018, 14, 209–222. [Google Scholar]

	



Sathye, S.; Prasad, B.; Sharma, D.; Sharma, P.; Sathye, M. Factors influencing the intention to use of mobile value-added services by women-owned microenterprises in Fiji. Electron. J. Inf. Syst. Dev. Ctries. 2018, 84, e12016. [Google Scholar] [CrossRef]

	



Alaimo, L.S.; Fiore, M.; Galati, A. How the Covid-19 Pandemic Is Changing Online Food Shopping Human Behaviour in Italy. Sustainability 2020, 12, 9594. [Google Scholar] [CrossRef]

	



Furneaux, B. Task-Technology Fit Theory: A Survey and Synopsis of the Literature. In Information Systems Theory Explaining and Predicting Our Digital Society, 1st ed.; Springer Publishing: Berlin/Heidelberg, Germany, 2012; Volume 28, pp. 87–106. [Google Scholar] [CrossRef]

	



Spies, R.; Grobbelaar, S.; Botha, A. A Scoping Review of the Application of the Task-Technology Fit Theory. In Lecture Notes in Computer Science; Springer Science and Business Media LLC: Berlin/Heidelberg, Germany, 2020; Volume 12066, pp. 397–408. [Google Scholar]

	



Riana, D.; Hidayanto, A.N.; Hadianti, S.; Napitupulu, D. Integrative Factors of E-Health Laboratory Adoption: A Case of Indonesia. Future Internet 2021, 13, 26. [Google Scholar] [CrossRef]

	



Teo, T.; Zhou, M. Explaining the intention to use technology among university students: A structural equation modeling approach. J. Comput. High. Educ. 2014, 26, 124–142. [Google Scholar] [CrossRef]

	



Rashid, N.A.A.; Mokhlis, S.; Yaakop, A.Y. The Antecedents of Consumer Behavioral Intention in Social Commerce. Adv. Sci. Lett. 2017, 23, 3111–3114. [Google Scholar] [CrossRef]

	



Saprikis, V.; Avlogiaris, G.; Katarachia, A. Determinants of the Intention to Adopt Mobile Augmented Reality Apps in Shopping Malls among University Students. J. Theor. Appl. Electron. Commer. Res. 2020, 16, 491–512. [Google Scholar] [CrossRef]

	



Su, D.N.; Nguyen-Phuoc, D.Q.; Johnson, L.W. Effects of perceived safety, involvement and perceived service quality on loyalty intention among ride-sourcing passengers. Transportation 2021, 48, 369–393. [Google Scholar] [CrossRef]

	



Venkatesh, V.; Thong, J.Y.L.; Xu, X. Consumer Acceptance and Use of Information Technology: Extending the Unified Theory of Acceptance and Use of Technology. MIS Q. 2012, 36, 157–178. [Google Scholar] [CrossRef]

	



Martín, H.S.; Herrero, Á. Influence of the user’s psychological factors on the online purchase intention in rural tourism: Integrating innovativeness to the UTAUT framework. Tour. Manag. 2012, 33, 341–350. [Google Scholar] [CrossRef]

	



Escobar-Rodríguez, T.; Carvajal-Trujillo, E. Online drivers of consumer purchase of website airline tickets. J. Air Transp. Manag. 2013, 32, 58–64. [Google Scholar] [CrossRef]

	



Shahbaz, M.; Gao, C.; Zhai, L.; Shahzad, F.; Hu, Y. Investigating the adoption of big data analytics in healthcare: The moderating role of resistance to change. J. Big Data 2019, 6, 6. [Google Scholar] [CrossRef]

	



Ponte, E.B.; Carvajal-Trujillo, E.; Escobar-Rodríguez, T. Influence of trust and perceived value on the intention to purchase travel online: Integrating the effects of assurance on trust antecedents. Tour. Manag. 2015, 47, 286–302. [Google Scholar] [CrossRef]

	



Fornell, C.; Larcker, D.F. Evaluating Structural Equation Models with Unobservable Variables and Measurement Error. J. Mark. Res. 1981, 18, 39–50. [Google Scholar] [CrossRef]

	



Hair, J.F., Jr.; Black, W.C.; Babin, B.J.; Anderson, R.E.; Tatham, R.L. Multivariant Data Analysis; Pearson International Edition: Upper Saddle River, NJ, USA, 2006. [Google Scholar]

	



Ahmed, R.R.; Romeika, G.; Kauliene, R.; Streimikis, J.; Dapkus, R. ES-QUAL model and customer satisfaction in online banking: Evidence from multivariate analysis techniques. Oeconomia Copernic. 2020, 11, 59–93. [Google Scholar] [CrossRef]

	



Popa, I.D.; Dabija, D.-C. Developing the Romanian Organic Market: A Producer’s Perspective. Sustainability 2019, 11, 467. [Google Scholar] [CrossRef]

	



Szczepańska-Woszczyna, K. Management Theory, Innovation, and Organisation: A Model of Managerial Competencies; Routledge: Milton Park, UK, 2021. [Google Scholar]








[image: Jtaer 16 00073 g001 550] 





Figure 1. Proposed research model. 
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Figure 2. Evaluation of the research model. 
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Table 1. Reliability and validity analysis of the model.
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Estimates

	
CR

	
AVE






	
Performance Expectancy

	
PE3

	
0.723

	

	




	
PE2

	
0.898

	

	




	
PE1

	
0.821

	
0.7281

	
0.72199




	
Effort Expectancy

	
EE3

	
0.721

	

	




	
EE2

	
0.821

	

	




	
EE1

	
0.823

	
0.8727

	
0.7281




	
Social Influence

	
SI3

	
0.898

	

	




	
SI2

	
0.723

	

	




	
SI1

	
0.834

	
0.8781

	
0.6332




	
Timeliness

	
TM3

	
0.882

	

	




	
TM2

	
0.872

	

	




	
TM1

	
0.723

	
0.7894

	
0.7792




	
Task-Technology Fit

	
TT1

	
0.836

	

	




	
TT2

	
0.792

	
0.8393

	
0.6892




	
TT3

	
0.872

	

	




	
Behavioral Intention to Use

	
BIU1

	
0.632

	

	




	
BIU2

	
0.723

	

	




	
BIU3

	
0.628

	
0.6728

	
0.5289




	
Perceived Trust

	
PT1

	
0.881

	

	




	
PT2

	
0.755

	
0.6922

	
0.5287




	
PT3

	
0.729

	

	




	
Perceived Safety

	
PS1

	
0.792

	

	




	
PS2

	
0.729

	
0.8745

	
0.7278








Source: research data. CR: construct reliability; AVE: average variance extracted.
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Table 2. Frequency analysis.






Table 2. Frequency analysis.





	

	

	
N

	
Percentage






	
Gender

	
Male

	
192

	
48




	
Female

	
210

	
52




	
Age

	
Below 21

	
121

	
30




	
21–30

	
217

	
54




	
31–40

	
36

	
9




	
Above 40

	
28

	
7




	
Education level

	
High School

	
24

	
6




	
Bachelor’s Degree

	
265

	
66




	
Master’s Degree

	
81

	
20




	
PhD

	
32

	
8




	
Frequency of use

	
0–3 times per week

	
76

	
55




	
Above 3 times per week

	
121

	
45




	
Total

	

	
402

	
100








Source: research data. N: number
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Table 3. Effects of independent variables on the dependent variable.






Table 3. Effects of independent variables on the dependent variable.





	
Relationship

	
Beta (β)

	
S.E

	
CR

	
p-Value






	
BIU

	
←

	
EE

	
0.311

	
0.013

	
10.957

	
***




	
BIU

	
←

	
SI

	
0.207

	
0.012

	
7.744

	
***




	
BIU

	
←

	
TT

	
0.491

	
0.016

	
14.694

	
***




	
BIU

	
←

	
PE

	
0.106

	
0.011

	
4.289

	
***




	
BIU

	
←

	
PS

	
0.305

	
0.014

	
9.744

	
***




	
BIU

	
←

	
TM

	
0.563

	
0.015

	
16.338

	
***




	
BIU

	
←

	
PT

	
0.444

	
0.013

	
14.324

	
***








Note: *** = p < 0.01. Source: research data. Note: performance expectancy (PE), effort expectancy (EE), social influence (SI), timeliness (TM), task-technology fit (TT), perceived trust (PT), perceived safety (PS), and behavioral intention to use (BIU).













[image: Table] 





Table 4. Evaluation of study hypotheses.
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Hypothesis

	
Relationship

	
Beta (β)

	
p-Value

	
Accepted/Rejected






	
Hypothesis 2 (H2)

	
BIU

	
←

	
EE

	
0.311

	
***

	
Accepted




	
Hypothesis 3 (H3)

	
BIU

	
←

	
SI

	
0.207

	
***

	
Accepted




	
Hypothesis 5 (H5)

	
BIU

	
←

	
TTF

	
0.491

	
***

	
Accepted




	
Hypothesis 1 (H1)

	
BIU

	
←

	
PE

	
0.106

	
***

	
Accepted




	
Hypothesis 7 (H7)

	
BIU

	
←

	
PS

	
0.305

	
***

	
Accepted




	
Hypothesis 4 (H4)

	
BIU

	
←

	
TM

	
0.563

	
***

	
Accepted




	
Hypothesis 6 (H6)

	
BIU

	
←

	
PT

	
0.444

	
***

	
Accepted








Note: *** = p < 0.01. Source: research data.
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