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Abstract: The COVID-19 pandemic triggered a strict 100-day lockdown period in Spring of 2020 in 

China. One of the consequences of the lockdown was the disruption of the food supply chain for 

the millions of people confined to their homes. The well-established online food delivery service 

(OFDS) in China were disrupted by pressure to scale up rapidly to resolve the last mile of food 

delivery. The importance of the OFDS during periods of crises became apparent, as did the realiza-

tion that uninterrupted food distribution was only possible due to the presence and scalability of 

the existing delivery network. Focusing on the importance of an established OFDS as a foundation 

for food distribution, this paper seeks to explore factors that affect consumers’ perception and ac-

ceptance of the retail food delivery system in urban China. By applying the extended theory of 

planned behavior (TPB), mean value calculation, univariate linear regression, and multiple linear 

regression have been adopted to test the hypotheses. Data obtained online from 260 participants 

demonstrate that the software’s characteristics concerning hedonic motivation (HM), convenience mo-

tivation (CM), perceived ease of use (PEOU), navigational design (ND), information quality (IQ), privacy 

and security (PS), restaurant credibility (RC), and perceived severity (Psev) have positive and significant 

impacts on customers’ intention to use (ITU), and thus, affects the actual use (AU) of the application 

in a positive way. The findings of this research contribute to the existing literature by consolidating, 

validating, and extending the TPB model, especially under the large-scale public health crisis cir-

cumstances. Customized practical insights are provided to emphasize developing HM, CM, Psev, 

and RC factors with maximal marginal effects that promote consumer acceptance; this is a prereq-

uisite to the development of a robust OFDS. which can be repurposed during periods of crises to 

provide sustainable last-mile food delivery networks.  

Keywords: food supply chain during crises; food distribution network; food delivery service; food 

supply chain during COVID-19; sustainable food distribution; theory of planned behavior; China 

 

1. Introduction 

The importance of global supply chain sustainability has been brought to the fore-

front as a result of the COVID-19 pandemic (Pandemic). Millions of people worldwide 

have experienced periods of lockdown or self-isolation and have been reliant on the “last 

mile” of food distribution networks, sometimes for extended periods of time. While food 

delivery services were operational in most cities worldwide before the Pandemic, the dis-

tribution network in China was well established and operational. This proved to be for-

tuitous in March of 2020, when over one billion people were in lockdown on short notice; 

this resulted in extensive stress to the existing OFDS network, as it was called upon to 
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increase capacity rapidly, and dramatically [1,2]. Under the immense pressure placed on 

delivery people, as well as the technology platform, the food delivery network was able 

to repurpose and scale up quickly to provide crisis food distribution rapidly and very 

efficiently [3,4].  

The formation and sustained presence of the delivery network could prove to be of 

vital importance during possible future periods of crisis, but such presence is heavily de-

pendent upon consumer acceptance and use; therefore, exploration of the factors that af-

fect consumer acceptance is of interest. 

Technological development has dramatically changed consumption patterns and 

ways of life by promoting online transactions, e-commerce, and various online to offline 

(O2O) services [5], including the design of supply chains for increased sustainability and 

greater resiliency towards uncertainty [6]. According to Du and Tang [7], O2O is defined 

as the integrated business model achieved by mobile platform applications, combining 

online markets and offline commercial activities. Additionally, through digital application 

and interaction enhancement, the Web 2.0 era generates a vast pool of internet users con-

tributing to an enormous consumption network [8]. 

The logistics of food delivery has taken on increased importance in recent years in-

cluding an emphasis on environmentally conscious and sustainable logistics [9]. Food de-

livery from farm to fork (F2FO) has likewise become a topic of growing interest in recent 

years and has taken on increased relevance during the Pandemic of 2020 [10–12]. F2FO is 

a term commonly used to describe food supply chains that are focused on the delivery of 

local and regional agricultural products within a limited geographical area [11]. In addi-

tion to the costs associated with food delivery—both direct logistical expense and value 

lost due to shrinkage—since the Pandemic, there has been the added complexity of lock-

downs and the limited movement of transport systems [13,14]. One consequence of the 

combined interest in F2FO and the added complexity of food distribution during the Pan-

demic has been a renewed interest in local food production in urban and peri-urban areas 

[15,16]. While urban agriculture has an important role to play in food chain sustainability 

and security [17], an in-depth exploration of urban agriculture is outside the scope of this 

study, and well worthy of exploration. 

In the last mile (LM) of the food delivery network, the catering and food delivery 

market faces fierce competition and has become a large industry due to the introduction 

of online food delivery service (OFDS); these are driven by the technology and high level 

of adoption of mobile devices and applications to order food and process financial pay-

ments [18]. This digital-based commerce has rapidly substituted traditional shopping be-

havior. As a multi-function online platform, OFDS offers a wide range of food choices, 

mostly from micro and small enterprises (MSEs) to consumers, and completes a series of 

related services, including taking and retransmitting orders and monitoring transactions, 

and tracking delivery processes [19]. Food delivery applications such as Deliveroo, Mei-

tuan, and Uber Eats have emerged as a new service within the economy.  

Especially during the first 100 days of the COVID-19 Pandemic in Spring of 2020 in 

China, the opportunity for OFDSs was magnified, and consequently strengthened, due to 

the strict indoor restriction policy [20]. To be specific, the OFDS gives consumers access to 

prepared meals within a short distance and allows businesses to continue operating. Ob-

serving the unpredictable nature of unfolding events in their present form, frequent use 

of OFDS will likely be a long-lasting and intensifying trend for consumers [21]. 

The OFDS market in China existed successfully prior to the Pandemic, but has in-

creased in usage and is now one of the leading models globally. Nearly all kinds of foods, 

including traditional and specialty foods such as the popular “hot pot” menu items, can 

be delivered at customers’ will, and at attractive price and quality. In 2019, China’s O2O 

food ordering industry experienced 20% annual growth, and a 30-fold turnover in usage 

reaching 579 billion Renminbi (RMB) [22].  

As indicated in Figure 1, the number of Chinese OFDS users has increased dramati-

cally from 75 million to 650 million from 2015 to 2020 [23]. Consequently, the booming 
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user base led to revenue growth from 3.2 billion dollars in 2015 to 51.5 billion dollars in 

2020 according to Figure 2; this was represented by two leading food delivery applica-

tions, Meituan Dianping and Alibaba’s Ele.me, with a combined total revenue of 7 billion 

dollars [24]. 

 

Figure 1. China food delivery app users Copyright 2021 by Daxue Consulting, Goldstein Research, 

Forbes, FT. 

 

Figure 2. China food delivery app revenue Copyright 2021 by Statista, Forbes. 

Meanwhile, as pictured in Figure 3, from the specific perspective of the OFDS sector 

in China, the Meituan group’s market share underwent a rather large surge in usage from 

2019 to 2021. Compared to other brands, as well as being part of a continuingly growing 

trend, the Meituan Delivery (MD) application is an ideal and representative case for in-

vestigating the research subject selection for this study [25].  
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Figure 3. China food delivery app market share. Copyright 2021 by Daxue Consulting, Forbes, Tech-

Node. 

MD is one of the most successful online services in the Meituan corporation, with a 

65% market share in the OFDS market in China. MD has become a food delivery giant, 

hitting a valuation of 100 billion dollars during the peak of the Pandemic. Their huge con-

sumer and merchant base and extensive network of delivery persons and vehicles enabled 

them to achieve substantial growth, even during the Pandemic. For instance, the gross 

transaction value of the MD food delivery business increased from 24.5% to 488.9 billion 

RMB within a few months in the Spring/Summer of 2020 [26]. The extraordinary financial 

performance during 2020 demonstrates a combination of customers’ preferences, ongoing 

trust, recognition of food delivery as a valuable service, and the resilience and scalability 

of MD’s business model. MD’s business strategy in 2020 was to focus on expansion in 

lower-tier, mid-sized cities, and for the main growth driver to be attracting new users and 

food memberships (frequent user discounts) to retain high-potential consumers with high 

repurchase rates [27]. Additionally, consumption scenarios other than typical meals 

proved to be an area of growth, including such offerings as afternoon tea and midnight 

snacks. 

As shown in Figure 4, business in the food delivery segment of Meituan Dianping 

not only plays a critical and major role in revenue generation, but has also experienced a 

consistent pattern of growth from 2017 to 2020, more than tripling revenue during that 

time period [28]. 
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Figure 4. Annual revenue of Meituan from 2017 to 2020, by segment Copyright 2021 by Statista. 

Although the O2O food delivery industry has seen great success in the last several 

years, it appears to have reached market saturation and is now in the maturity phase with 

more intensive competition [29]. As a consequence, companies are required to adapt and 

establish customer-centered strategies for sustainably developing the business model. 

These strategic needs are the subject of this study and are part of the value of the findings, 

specifically, to bridge gaps in the existing literature of Chinese OFDS. 

As a consequence, two research questions are put forward: 

RQ1: What factors affect Chinese customers’ intention to use the Meituan Delivery 

app? 

RQ2: What is the relationship between customers’ intention to use and actual use of 

the Meituan Delivery app? 

After presenting the research introduction in this part, five separate sections are as 

follows. The literature review in Section 2 will examine concepts related to, and support-

ing, the development of RQ 1 and RQ 2 and will highlight the research questions. The 

research methodology will be discussed in Section 3, followed by Sections 4 and 5, con-

sisting of the analysis and findings, and discussion and implications, respectively. Finally, 

Section 6 will present the conclusion.  

2. Literature Review 

2.1. Research Gap 

Jun et al. [30] reported that consumers in the US were more likely to use OFDSs since 

the Pandemic and indicated that further research was warranted both in other cultural 

settings and in a larger geographical setting. The same study was focused on consumer 

acceptance of technology leaving a gap regarding the intention to use OFDSs, and recom-

mended further exploration in that area. Dsouza and Sharma [31] reported on the changes 

in consumer expectations in the OFDS sector during COVID-19 in India, and likewise sug-

gest that further research is warranted, specifically in China, due to the enormous eco-

nomically advanced population. A similar study in Algeria explored the TPB and inten-

tion to use OFDSs, and emphasized the need for research in a setting that is both larger, 

and that possessed a more developed OFDS prior to COVID-19 [32].  

While there exists substantial work in the recent literature on OFDSs prior to COVID-

19, and limited but relevant research on OFDSs since the Pandemic, there exists a distinct 

gap in the existing literature on the topic of this paper; specifically, there is a gap in the 

application of the theory of planned behavior to examine the factors that most influence 

Chinese consumers’ perceptions and use of OFDSs during and since the COVID-19 pan-
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demic, within the context of the complete lockdown in Spring of 2020, when OFDSs effec-

tively transformed into the last mile food delivery network for tens of millions of people. 

This topic is an area of relative under exploration and worthy of consideration, from the 

perspective that only through consumer acceptance of OFDSs can the networks be estab-

lished and sustained. 

It is important to note the context of this study; specifically, external factors were 

relatively controlled and limited by the presence of a well-developed OFDS prior to 

COVID-19, the rapid and complete lockdown of the population at the time the data were 

gathered, and the size of the geographic area and population involved.   

 The specific aim of this research is to determine which factors are applicable in pre-

dicting both customer intention to use (ITU) and actual use (AU) in the OFDS market during 

the Pandemic, within the geographic context of China, by applying the extended theory 

of planned behavior (TPB) approach. The MD application is used as the study object be-

cause it is currently the most influential food delivery application in China and currently 

has the largest user base [33]. The theoretical research framework adapted from TPB tar-

geting OFDS is used in this study to investigate the influencing factors towards customers’ 

intent to use the MD application’s service, as well as the relationship between ITU and 

AU. An examination of the relationships between these factors will enable an empirical 

test of the model validity in the MD application’s use within the Chinese context and dur-

ing a strict lockdown situation.  

2.2. O2O Business and OFDS 

The O2O business model provides opportunities for users to engage with integrated 

online and offline activities, thanks to the prevalence of mobile devices. O2O applications 

can moderate fluctuating demand by matching unsold items and services that cannot be 

stored for sale at a later time, and in doing so, utilize resources effectively [34]. In this way, 

sufficient information exchange can be realized, and resources can be optimally exploited 

due to the development of mobile phone-based communication technology. The develop-

ment of O2O e-commerce is unprecedentedly prosperous worldwide, especially in Asia, 

and in various industries such as dining, transportation, tourism, and sharing space [35]. 

More recently, the O2O food delivery industry has emerged as the third-party platform 

connecting individual customers and native restaurants to arrange online orders and de-

liveries [36]. Furthermore, restaurants without offline sites can make full use of the OFDS 

through specific digital platforms to gather scattered customers by saving on rent, logistic 

fees, and utility bills [37]. 

2.3. OFDS in China 

The proliferation of smartphone adoption and last-mile logistics in China has re-

sulted in the rapid expansion of Chinese e-commerce. With the adoption of digital devices, 

including mobile phones and tablets, there are more than one billion mobile service users 

in China [38]. As an alternative strategy, adaptive Chinese mobile application developers 

have targeted these innovative opportunities in the restaurant and food delivery indus-

tries by providing suitable products and services to increase sales revenue and profit. This 

combination of circumstances has enabled the rapid development of OFDSs, with China 

being an excellent example of the fast-moving development of the emerging online cater-

ing businesses [39]. Research suggests that the Chinese market for OFDSs increased from 

$3.4 billion to $32.5 billion between 2011 and 2017, accompanying the growing customer 

base, which expanded from 114 million to 343 million in the two years preceding 2017. In 

terms of the benefits brought by OFDSs, food is more readily available, accessible, and 

convenient [40]. Thus, the establishment of the new consumption habits of Chinese online 

users is a major reason that has driven the OFDS industry growth in China, which is pre-

dominantly dominated by the millennial group. The 2019 statistics show that 86.3% of 

primary OFDS platform use was contributed by customers aged 20 to 34 years in the first 

half-year [40]. 
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As a consequence, an OFDS is a win–win solution for both take-out food merchants 

who have lower operating expenses and increased sales revenue, and consumers pursu-

ing convenient dining experiences [41]. The timing of the emergence and rapid increase 

in the adoption of OFDSs in China proved to be very fortunate when in March of 2020, 

the entire nation was put into strict lockdown at very short notice [42]. For millions of 

people in lockdown, the last mile food distribution network was already in place and op-

erational.  

2.4. Theory of Planned Behavior in OFDS 

2.4.1. Theory of Planned Behavior 

The TPB is an established and well-accepted framework for recognition and meas-

urement of the determining factors of behavioral intention and actual response, including 

consideration of the influence of individuals and society. TPB is widely applied to explain 

technology adoption behaviors [43]. After the development of the previous theory of rea-

soned action (TRA) and with the proposal of “perceived behavioral control”, TPB was 

proposed in 1985 to combine “attitude” and “subjective norms” to better reflect individu-

als’ actual behavior by analyzing behavioral intention. Over time, TPB has been expanded 

to various fields, including user interaction within online communities, O2O services, the 

intention of students to apply novel technology, drone delivery, and digital service [44] 

[45] [46]. In this study, individuals’ intention is the central element of the framework and 

will be used to determine influencing factors towards actual behavior and to measure 

their willingness to exert the behavior. 

Within the OFDS domain, Chen et al. [46] applied external and internal factors in TPB 

to discuss behavioral intention. Different motivations and benefits such as social norms, 

hedonic pursuit, convenience levels, savings in price, and time are tested to extend the 

TPB model [47]. Additionally, online grocery purchasing behavior has been studied using 

TPB [48], while personalities are tested as constructs in the model [49]. Overall, these fac-

tors are of critical value for business managers of online platforms, as they seek to improve 

applications’ products and services. 

2.4.2. Factors That Affect Intention to Use OFDS 

1. Hedonic Motivation 

Hedonic value can be gained by acquiring products, accomplishing work, and get-

ting pleasure in the shopping process, and is valued based on perception, emotion, and 

imagination [50]. According to Alalwan et al. [51], hedonic value is able to positively im-

pact an individuals’ satisfaction and continued using intention when applying O2O ser-

vices. Childers et al. [52] also indicate that consumers’ hedonic value serves as one of the 

most significant elements regarding online shopping intentions. Based on results from 

these earlier studies, hedonic value has a very significant effect on consumer behavior 

online. Therefore, the first hypothesis is formulated as follows: 

Hypothesis 1 (H1). Hedonic motivation positively impacts consumers’ intention to use, in the 

Meituan Delivery application’s case. 

2. Convenience Motivation, Perceived Ease of Use, Navigational Design 

Evidence suggests that in many situations, people in China feel busier than they have 

felt in the past [53]. Partly due to rapid urbanization, time becomes less of an option as 

people are getting busier, which brings increased importance to anything that can add 

convenience to daily life. Therefore, individuals are more inclined to use OFDSs to save 

time, instead of preparing food themselves or spending a few minutes of time eating of-

fline at a specific physical place [54]. In terms of the convenient feature of OFDSs in sav-

ings of time, effort, and money, some researchers suggest that convenience motivation (CM) 
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impacts perceived usage positively [55,56] As a consequence, the following hypothesis is 

proposed: 

Hypothesis 2 (H2). Convenience Motivation positively impacts consumers’ intention to use MD. 

The flexibility to use OFDSs provides opportunities for people to conduct transac-

tions whenever and wherever possible, and previous research has identified perceived 

ease of use as an important factor in consumer use of ODFSs; this is reported as a gap in 

the existing literature and is a suggested area for further research [30]. Consumers are 

often motivated by time constraints when making purchase decisions and are more likely 

to engage in OFDSs if they perceive the process as easy [57,58]. As a consequence, the 

following hypothesis is proposed: 

Hypothesis 3 (H3). Perceived ease of use (PEU) positively impacts consumers’ intention to use 

MD. 

The availability of an easy-to-use OFDS navigational design (ND), that offers intuitive 

use and access to information during the use process, can be valuable and is likely to be 

adopted [59]. As a consequence, the following hypothesis is proposed:  

Hypothesis 4 (H4). Navigation design positively impacts consumers’ intention to use MD. 

3. Information Quality 

In the current era of convenient access to information, consumers expect comprehen-

sive and up-to-date information in order make informed buying decisions. This is espe-

cially true in changeable market environments and conditions, and in the application of 

efficient technology [60]. Structured and qualified information on mobile applications can 

boost users’ faith in the technology. Conversely, if consumers doubt the accuracy or infor-

mation in online applications, they are less likely to use that service [31]; moreover, erro-

neous messages will negatively impact users’ behavior in general, specifically towards 

OFDS apps, resulting in increased reluctance and decreased trust [59,61]. Thus, this study 

further hypothesizes that:  

Hypothesis 5 (H5). Information quality positively impacts consumers’ intention to use, in the 

Meituan Delivery application’s case. 

4. Privacy and Security 

Individual information security is a pivotal element in the internet era, creating 

threats towards payment safety and personal data storage during digital transactions [62]. 

Information privacy is perceived as a factor of great importance during the use of mobile 

applications for many purposes, including online shopping [63]and, in particular, finan-

cial activities [64]. Users will be more inclined to use OFDSs if the security of the process 

is assured [64,65]. Therefore, a sixth hypothesis is put forth: 

Hypothesis 6 (H6). Privacy and security positively impact consumers’ intention to use, in the 

Meituan Delivery application’s case. 
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5. Restaurant Credibility 

Restaurants with high brand awareness are more likely to attract customers for busi-

ness, and credibility is one of few selecting standards that can be measured online, thus, 

the reputation and rating of merchants is an influencing factor when using OFDSs. For 

instance, customers are more willing to order from merchants with a higher number of 

feedback ratings as it is perceived that those businesses will more likely ensure quality 

and availability [66]. In conclusion, the following hypothesis is put forth: 

Hypothesis 7 (H7). Restaurant credibility positively impacts consumers’ intention to use, in the 

Meituan Delivery application’s case. 

6. Perceived Severity of COVID-19 Pandemic 

The sudden outbreak of the COVID-19 Pandemic forced governments to launch mas-

sive restriction policies and social-distancing policies, affecting offline public venues such 

as restaurants and gyms, which were compelled to temporarily close for health concerns 

[67,68]. From the perspective of individual safety, people were alerted to avoid gathering 

in groups, and to reduce going to public spaces to minimize the potential of being exposed 

to the virus [69]. Previously, many people, especially younger users, had already formed 

the habit of choosing various food options online. What changed was the increased use of 

OFDSs by other age groups, particularly middle-aged and elderly consumers, to access a 

suitable and effective solution to obtain food, prepared and not prepared, without the risk 

of getting infected [70]. Consequently, the following hypothesis is proposed: 

Hypothesis 8 (H8). Perceived Severity (Pandemic) positively impacts consumers’ intention to 

use, in the Meituan Delivery application’s case. 

2.4.3. Intention to Use and Actual Usage of OFDS 

Intention to use (ITU) is defined as the probability of an individual performing certain 

behaviors, and can be a predictor of wishes to adopt an online service technology and 

purchase behavior [71–73]. The intention is related to identifying motivators for people’s 

willingness to attempt a specific behavior, and the levels of effort they are committed to 

exert toward the behavior. These motivators will impact behaviors [74,75]. Previous re-

search suggests that behavioral ITU and customer experience are correlated with each 

other [76]. In this research, the ITU towards OFDSs is explained as a person’s intention to 

pay for food and beverage through online delivery platforms and applications [47,77]. 

Attitudinal attention towards ITU technology has been widely investigated using the 

TPB model [64,78,79]. The latest research has applied TRA and TPB model as the founda-

tion to study behaviors on internet purchase procedures concerning paying for goods, 

services, and information online [80]. Additionally, OFDSs can impact not only users’ be-

havior, but also the continuance of intention to apply itself. Research conducted during 

and since the Pandemic reports that subjective norms, individual attitude, credibility, and 

risk consciousness are critical elements in driving behavioral intention to apply OFDSs, 

by combining the Technology Acceptance Model and TPB [81]. Consumers that are will-

ing to use, or open to the idea of using OFDSs are more likely to actually engage in using 

OFDSs. In conclusion, the last hypothesis is delivered: 

Hypothesis 9 (H9). Intention to use positively impacts consumers’ actual usage, in the Meituan 

Delivery application’s case. 

For further clarity, a summarized table of listed hypotheses is presented below as 

Table 1. 
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Table 1. Summary of Hypotheses. 

Hypothesis Relationship Hypothesized Relationship 

H1 HM → ITU Positive 

H2 CM → ITU Positive 

H3 PEOU → ITU Positive 

H4 ND → ITU Positive 

H5 IQ → ITU Positive 

H6 PS → ITU Positive 

H7 RC → ITU Positive 

H8 Psev → ITU Positive 

H9 ITU → AU Positive 

2.5. Research Model 

In summary, the adapted conceptual framework of this research is shown in Figure 

5, building on prior research [82] to explore the influencing factors towards ITU and AU 

of the OFDSs in the case of the typical OFDS MD application, within the Chinese context 

during the COVID-19 Pandemic. 

 

Figure 5. Theoretical framework. 

3. Research Methodology 

3.1. Sample and Data Collection 

A quantitative methodology was applied in this research utilizing data from an 

online survey. An online survey as a data collection tool offers a variety of benefits, in-

cluding wide geographic coverage, anonymity for respondents, a decreased bias level 

compared to the pressure given by in-person interviews, and, importantly, cost-saving 

[83]. Easily understood and neutral language was used during the survey design to facil-

itate the participant’s comprehension of the material. Items in the survey from which the 

data were derived for this study were, in turn, adapted from previous studies and used 

with minor modification for context. The survey items used in the previous study were 

initially written in English, so the survey was translated from English to Chinese. To val-

idate the question translation, the survey translation was checked by two native Mandarin 

speakers with PhDs from western universities and then translated back into English. This 

translation and back-translation approach is a widely applied technique in cross-cultural 

social research to achieve translation accuracy and credibility with minimized differences 

[84]. Additionally, the survey was distributed to a pilot group of six people for trial and 
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adjusted according to their feedback to assure the translation accuracy, proper length and 

time taken, as well as the ease of understanding. 

The primary research sample data were collected by distributing self-administered 

online surveys via the Wen Juan Xing platform, an online survey software, to MD appli-

cation users in China. The platform is widely used in China for online surveys, customer 

feedback, and for posting product and service reviews. Due to the significant market pen-

etration by the MD application, nearly all smartphone users are familiar with the app and 

were therefore qualified for inclusion in the survey. Due to the online sharing behavior of 

the survey link on WeChat, the most widely adopted social media platform in China, a 

snowball sampling effect was caused [85]. A total of 268 surveys were obtained through 

convenience sampling from voluntary, anonymous respondents. After inspection, eight 

invalid or incomplete responses were removed from the original sample, resulting in a 

final number of 260 valid responses for the sample. 

Details of demographics are presented in Table 2. There are 175 female (67.31%), 83 

male (31.92%), and two special-identified-gender users. Respondents are nearly equally 

distributed into four age groups up to 54 years old, from 31.54% to 19.62%, with about a 

4% decrease. The individual average payout per month of users’ monthly income for most 

of the participants falls in the 2000–4999 RMB slot with 119 (45.77%), followed by 64 peo-

ple in the 5000–7999 RMB range (24.62%). In addition, most of the respondents are em-

ployees, accounting for 70% of the sample, or 182 individuals. The students’ percentage is 

18.46%, with 48 people. With regard to educational background, most respondents are of 

university undergraduate level, tertiary education as well as postgraduate and over, with 

a ratio of 70%, 12.69%, and 12.31%, respectively. This is consistent with expectations, as 

the smartphone adoption rate among the first age group is known to be disproportion-

ately high. Lastly, the monthly frequency of the MD application was interesting; three-

quarters of participants used the service 1–9 times a month, as expected. Surprisingly, two 

users demonstrate their extremely high application usage rate, reaching 60 times per 

month, suggesting the possibility of deep penetration of OFDSs, considering the large 

population of China. 

Table 2. The Demographics of the Valid Sample 

Variables  Frequency Percent (%) 

Gender 

Male 83 31.92% 

Female 175 67.31% 

Others 2 0.77% 

Age 

15–24 82 31.54% 

25–34 66 25.38% 

35–44 57 21.92% 

45–54 51 19.62% 

55+ 4 1.54% 

Average Monthly Expenditure 

(RMB) 

<2000 27 10.38% 

2000–4999 119 45.77% 

5000–7999 64 24.62% 

8000–10999 32 12.31% 

11000–13999 7 2.69% 

14000+ 11 4.23% 

Occupation 

Students 48 18.46% 

Self-employed 18 6.92% 

Employee 182 70.00% 

Household wife/husband 12 4.62% 

Education 
High school or under 12 4.62% 

Tertiary education 33 12.69% 
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Undergraduate 182 70.00% 

Postgraduate and over 32 12.31% 

Others 1 0.38% 

 
1–9 195 75.00% 

10–19 40 15.38% 

 20–29 14 5.38% 

Using Frequency  

of Meituan Delivery app 

(times in a month) 

30–39 6 2.31% 

 40–49 3 1.15% 

 50–59 0 0.00% 

 60+ 2 0.77% 

Note: N = 260. 

3.2. Instrumentation 

The dependent and independent variables were gauged by using tested measure-

ment approaches and scales. Customers’ using intention of the MD application included 

eight factors serving as independent variables in the conceptual model. The instrument 

utilized the well-established measurement tool of the seven-point Likert scale ranging 

from 1 to 7, representing participants’ attitudes from ‘strongly disagree’ to ‘strongly 

agree’. The 7-point Likert scale is recognized as a reliable tool to optimize the credibility 

of research in business, as well as the social sciences domains [86]. The dependent variable 

actual usage was likewise weighed by three 7-point Likert scale questions. The survey 

questions that aimed to gather non-demographic data on the respondents are included in 

Figure 6, while the entire survey instrument is included as an Appendix A.  
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Figure 6. Survey questions. Note: This figure is original. 

3.3. Survey Design 

3.3.1. Survey Questions on Using Intention of the Meituan Delivery Application 

ITU towards OFDS, in this case, the MD app, was measured by previous research de-

signs through the scales described above. There are eight using intention related factors 

consisting of twenty-four items in total (three items each). 

 The testing scale for hedonic motivation (HM) was adapted from the research of Yeo, 

Goh, and Rezaei [47] and Prabowo and Nugroho [87]. The items for CM originated from 

Chai and Yat [88] and Kimes [36]. The perceived ease of use (PEOU) and privacy and security 

(PS) items in the survey were contributed from the research of Suhartanto et al. [89]. Items 

concerning ND and information quality (IQ) were adapted from the work of Kapoor and 

Vij [90] and Lee, Sung, and Jeon [29]. Restaurant credibility (RC) was gauged by items 

adapted from Han, Nguyen, and Lee [91]. In addition, previously tested scales towards 

the perceived severity (Psev) of the Pandemic were employed [82]. Lastly, the ITU, which 

was derived from the above factors, was weighed through three items derived from Lee 

et al. [29]. 

3.3.2. Survey Questions on Actual Usage of Meituan Delivery Application 

To measure of the actual usage of the MD application, this study applies a combina-

tion of the measurement scales developed and used in the related research of Rivera, Su-

Factors Items Measures

HM1 I find that using Meituan Delivery App is enjoyable.

HM2
I use Meituan Delivery App for fulfilling both my basic need and 

enjoyment.

HM3
I usually spend more using Meituan Delivery App rather than buying it 

by myself due to minimum purchase and promotion.

CM1
I can use Meituan Delivery App to make an order anywhere and 

anytime.

CM2
I feel that using Meituan Delivery App can reduce my travel effort to 

buy food/beverages.

CM3
I think that Meituan Delivery App helps me to save time compared 

with going to stores for goods in person.

PEOU1 I can easily find things that I need in Meituan Delivery App.

PEOU2 I can complete a transaction quickly at Meituan Delivery App.

PEOU3
I feel that Meituan Delivery App is well-organized in terms of design 

and position.

ND1 I feel that Navigation Bar in Meituan Delivery App is helpful.

ND2
I think that dynamic filler helps me to find restaurants or dishes that I 

look for.

ND3
I think that order tracking status is essential to customers in Meituan 

Delivery App.

IQ1
I find that Meituan Delivery App provides me with up-to-date 

information related to restaurants, food, and discount.

IQ2
I enjoy using Meituan Delivery App because it gives me trustworthy 

information.

IQ3
I think that Meituan Delivery App provides information at the right level 

of detail that I need.

PS1
I feel secure because Meituan Delivery App has protective payment 

instrument steps before the transaction occurs.

PS2
I think that verification steps before using both for users and 

deliverers can reduce the privacy and security risk.

PS3
I think that Meituan Delivery App provider has the responsibility of not 

giving personal information to other agents.

RC1
I think that the restaurant rating in Meituan Delivery App helps me to 

decide in making an order.

RC2
I also concern with the number of ratings related to the restaurant in 

making an order.

RC3
I think that the availability of offline restaurants influences me to make 

an order.

Psev1
I understand social distancing regulations, so I choose to use 

Meituan Delivery App instead of dining in or buying it by myself.

Psev2 I am afraid to dine in a restaurant due to the covid-19 pandemic.

Psev3
I feel that Meituan Delivery App helps me to satisfy my craving for 

food during the covid-19 pandemic.

AU1 When buying food, I always use Meituan Delivery App.

AU2 I always check the available food/restaurant at Meituan Delivery App.

AU3
I always check the notification and promotions of Meituan Delivery 

App.

ITU1 I intend to continue using Meituan Delivery App.

ITU2 I will use Meituan Delivery App in my daily life in the future.

ITU3 I plan to continue to use Meituan Delivery App frequently.

Restaurant Credibility (RC)

Perceived Severity (Psev)

Actual Use (AU)

Intention to Use (ITU)

Hedonic Motivation (HM)

Convenience Motivation (CM)

Perceived Ease of Use (PEOU)

Navigational Design (ND)

Information Quality (IQ)

Privacy and Security (PS)
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hartanto and Prasetyo et al. [59,89,92] in the OFDS field. For frequency of use, level of atten-

tion paid, and check frequency by users towards information, the latest notification and pro-

motion can be a practical approach to estimate user penetration and extent of practice [93]. 

4. Analysis and Findings 

4.1. Analysis 

Analysis of the data, including Cronbach’s alpha, univariate linear regression, and 

multiple linear regression, were conducted successively using IBM SPSS Statistics Version 

25. The means of factors were also calculated and plotted to measure the overall level of 

MD applications in each perspective. The detailed methodology of empirical research, 

quantitative methods, including means of factors, Cronbach’s alpha, univariate linear re-

gression, and multiple linear regression were adopted to analyze the data.  

Structural equation modeling has been used effectively in some notable studies with 

characteristics in common with this one, particularly for examination of supply chain sus-

tainability [94,95], and other research utilizing online surveys have employed linear re-

gression analysis [96–99] For this study, a multiple regression analysis was employed as 

part of the methodology for the following reasons: firstly, means of factors were calculated 

to observe the performance of individual factors compared to the full scale, and also to 

see the overall level, to ultimately better identify the gap and where future progress can 

be made; secondly, Cronbach’s alpha was applied to measure internal consistency be-

tween a set of items, and to further investigate how closely they are related to each other 

as a group, as well as to measure the scale reliability [100]. Researchers apply this method 

to assure the credibility of the data among multiple items measuring a single factor, to 

finally confirm the reliability of the dataset [101]. 

The rationale for considering the usage of linear regression is that, compared to some 

machine algorithms, it has a considerably lower time complexity [102]. Considering the 

causal effect, this research requires distinct methods to conduct analysis, thus producing 

precise and explicable results. An evident advantage of linear regression models is linear-

ity, which makes the estimation procedure simple and can be interpreted and understood 

in an accessible manner [103]. In this way, linear and similar models are widespread in 

academic and quantitative research fields, including psychology, social science and med-

icine [104,105]. For instance, it is not only used to predict the outcome of a patient in the 

medical domain, but also to generate a quantified impact of the drug while taking several 

variables such as sex and age into consideration, thus ensuring clear interpretation of the 

results [106]. To be specific, univariate linear regression focuses on determining the rela-

tionship between one explanatory variable and one dependent variable, which makes re-

searchers interpret the results in a more explicit way [107]. At the same time, multiple 

linear regression enables investigators to apply several explanatory variables to predict 

the outcome of the dependent variable within one model, leading to a more precise and 

refined relationship between individual factors and the outcome [108,109].  

Consequently, the results can be explained, and the reliability of the research can be 

assured, by combining these two regression methods. In order to present the real-time 

performance of the MD application and its users’ ITU and behavior related to the appli-

cation, means of separate factors were obtained initially by averaging the factors, after 

obtaining the mean of each item, to see the integrated performance from each aspect. As 

shown in Figure 7, all ten numbers are located at level 4 to 5 stability, explicitly ranging 

from 4.465 to 5.506. The two lowest values under 5 are AU at 4.465, HM at 4.477. Although 

the result of the MD application’s factorial performance is passable, having not fallen into 

the low-level range of under 3.5, there is still a considerable range in the gap to reaching 

7. 
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Figure 7. Means of factors. 

Secondly, to assure the reliability of the data among multiple items measuring a sin-

gle factor, a set of item’s related degree in each dimension was measured by calculating 

Cronbach’s alpha, a well-known tool for measuring internal consistency [100]. In the case 

of this research, after the calculations, the result of Cronbach’s alpha in each dimension is 

shown in Table 3 for HM (0.731), CM (0.875), PEOU (0.832), ND (0.790), IQ (0.903), PS 

(0.788), RC (0.792), Psev (0.725), ITU (0.937) and AU (0.878). According to Taber (2018), 

reliability coefficients of 0.7 or higher in Cronbach’s alpha test are acceptable in the social 

science research domain, with higher reliability over 0.8. Based on the results, all of the 

tested item factors present satisfactory results with numbers higher than 0.7, indicating a 

robust correlation between relevant items and, thus, the reliability of the data. Moreover, 

factors including CM, IQ, ITU, and QU even reached around 0.9, demonstrating a rela-

tively high inner consistency. As a consequence, all of the collected data are considered to 

be reliable in each dimension after Cronbach’s alpha test, and were subsequently adopted 

for further analysis. 

Table 3. The Cronbach’s Alpha Reliability Test. 

 HM CM PEOU ND IQ PS RC Psev ITU AU 

Cronbach’s Alpha 0.731 0.875 0.832 0.790 0.903 0.788 0.792 0.725 0.937 0.878 

After confirming the reliability of the dataset, two types of regressions were imple-

mented to test the formulated hypotheses and further increase the credibility and robust-

ness of the results. Items’ values for each factor were averaged initially, then the averaged 

numbers in each dimension were applied in regression analysis. Detailed explanations are 

as follows. 

The univariate linear regression was primarily conducted to test each hypothesis be-

tween each pair of factors. Specifically, the value of the beta coefficients, R squared, F, and 

p-value, are presented in Table 4. For Hypothesis 1, a simple linear regression was 

adopted to evaluate whether the HM of MD application users significantly predicts their 

ITU certain smartphone software. The dependent variable ITU was regressed on the in-

dependent variable HM to test hypothesis 1. The information in the first row of Table 4 

suggests that F (1, 258) = 174.780, p < 0.001, which indicates that the HM can play a signif-

icant role in shaping ITU (β = 0.642, p < 0.001). Additionally, R2 = 0.404 for HM explains 

40.4% of the variance in ITU in the model. As a consequence, a significant, and positive 

impact of HM on ITU is supported. 
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Likewise, H2 has been examined concerning how CM can positively influence the 

ITU and is supported by the results. F (1, 258) = 253.131, p < 0.001, β = 0.692, p < 0.001. R2 = 

0.495, suggesting that 49.5% of ITU variance was explained by CM. Hypothesis 3 assumes 

that PEOU can positively predict the ITU towards MD application, the result F (1, 258) = 

195.678, p < 0.001, β = 0.749, p < 0.001 supports the statement, and R2 = 0.431 suggests that 

PEOU explained 43.1% of ITU’s variance within the construct. Accordingly, the value of 

F (1, 258) = 209.618, p < 0.001, and F (1, 258) = 222.156, p < 0.001 indicate that the ND and 

IQ of the MD application significantly and positively impact the ITU (β = 0.789, p < 0.001, 

and β = 0.730, p < 0.001). The R² values at 0.448 and 0.463 suggest that ND and IQ explain 

44.8% and 46.3% of the variance of ITU, respectively; thus H4 and H5 are strongly sup-

ported. 

Similarly, Hypotheses 6–8 regarding ITU are positively influenced by the software’s 

PS level. RC within the application and the individual Psev of the pandemic could be 

credibly supported by the calculated results shown as F (1, 258) = 159.841, p < 0.001, β = 

0.741, p < 0.001; F (1, 258) = 128.420, p < 0.001, β = 0.679, p < 0.001 and F (1, 258) = 134.304, p 

< 0.001, β = 0.630. In terms of R² specification, the variance of ITU is explained by PS, RC 

and Psev at 38.3%, 33.2%, and 34.2%, respectively. Finally, as stated in hypothesis 9, indi-

viduals’ ITU towards the MD application has impact on actual usage of customers in a 

positive way, which can also be supported by viewing the statistics in the last row, F (1, 

258) = 253.289, p < 0.001, β = 0.807, p < 0.001. The value of R2 = 0.495 suggests that 49.5% of 

AU variance is explained by ITU, as expected.  

 The economic meaning of the model is compelling; HM is taken as an example for 

illustration, HM’s beta coefficient at 0.642 conveying the message that, with the increase 

of one unit of HM, ITU will be promoted by 0.642 units at the same time; additionally, 

each unit increase in HM can lead to the growth of ITU’s mean level by 12.196%, and all 

other factors follow. Table 4 presents the summary of the findings of the univariate linear 

regression. 

Table 4. The Univariate linear regression 

Hypothesis 
Regression 

Weights 

Beta  

Coefficient 
R2 F p-Value 

Percent 

Increase in Dependent 

Variables 

Hypotheses 

Supported 

H1 HM → ITU 0.642 *** 0.404 174.780 <0.001 12.196% Yes 

H2 CM → ITU 0.692 *** 0.495 253.131 <0.001 13.146% Yes 

H3 PEOU → ITU 0.749 *** 0.431 195.678 <0.001 14.229% Yes 

H4 ND → ITU 0.789 *** 0.448 209.618 <0.001 14.989% Yes 

H5 IQ → ITU 0.730 *** 0.463 222.156 <0.001 13.868% Yes 

H6 PS → ITU 0.741 *** 0.383 159.841 <0.001 14.077% Yes 

H7 RC → ITU 0.679 *** 0.332 128.420 <0.001 12.899% Yes 

H8 Psev → ITU 0.630 *** 0.342 134.304 <0.001 11.968% Yes 

H9 ITU → AU 0.807 *** 0.495 253.289 <0.001 18.074% Yes 

*** indicates a significance level of 1%. 

Critical data in the model result, including the R² and P-value, will be briefly sum-

marized. All values of R2 are above 0.33; six of them are higher than 0.4, among which two 

of them even approach the 0.5 level at 0.495. Based on previous research, the R-squared 

value standards differ between study fields, e.g., pure science and social science [110]. 

Although a relatively significant R-squared, higher than 0.6 is required in pure science for 

particles, behavior can be more accurately predicted with higher accuracy. A value of 10% 

is already acceptable in domains including the humanities and social science due to the 

high variability of human actions, which is not forecastable. In this way, the values of R² 

in this research provide a convincing result, demonstrating and validating the formulated 

hypotheses from 1 to 9 effectively. With regard to P-value, all significances of coefficients 
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are below 0.01, depicting the significance level of 1% within expectation. Consequently, 

based on the results of the univariate linear regression, all nine hypotheses are reasonably 

supported. 

 In addition, to increase the credibility of the result above, H1 to H8 were further 

tested within the research model by adopting multiple linear regression. Compared with 

simple linear regression, multiple linear regression allows the investigator to apply sev-

eral explanatory variables to predict the outcome of the dependent variable within one 

model, resulting in a more precise and refined relationship between the individual factors 

and the outcome [111,112]. All of the related factors were averaged to process the analysis, 

and the detailed information is presented in Table 5. 

Table 5. The multiple linear regression 

 
Unstandardized 

Beta 

Coefficients 

Std. Error 
t-Value p-Value 

Collinearity 

Tolerance 

Statistics 

VIF 

HM 0.235 *** 0.051 4.648 <0.001 0.557 1.795 

CM 0.316 *** 0.064 4.947 <0.001 0.330 3.035 

PEOU −0.099 0.092 −1.075 0.283 0.215 4.655 

ND 0.121 0.088 1.374 0.171 0.250 3.994 

IQ 0.118 0.078 1.520 0.130 0.265 3.775 

PS 0.055 0.080 0.689 0.491 0.311 3.214 

RC 0.142 ** 0.066 2.153 0.032 0.443 2.260 

Psev 0.168 *** 0.055 3.046 0.003 0.533 1.874 

Dependent Variable: ITU. ** and *** indicate a significance level of 5% and 1%, respectively. 

There is a possible issue of collinearity when conducting multiple linear regression 

with more than two independent variables; collinearity tolerance, and statistics VIF are 

two ways to measure the degree of collinearity. As Midi, Sarkar, and Rana argue (2010), 

values of collinearity tolerance are supposed to be higher than 0.1 or 0.2, and statistics VIF 

should ideally be lower than 10. As figures in Table 5 meet the condition, the collinearity 

problem of the tested model is acceptable; thus, the value of multiple linear regression 

results indicate the feasibility of multiple linear regressions in this research.  

Meanwhile, the value of R-square at 0.650 in the multiple linear regression demon-

strates that eight dependent variables explain 65% of the variance of ITU towards the MD 

application. Regarding p-value, there are three variables, including HM, convenience incen-

tive, and Psev of COVID-19, which are shown as significant at a 1% level. In addition, the 

coefficient of RC (0.032) is significant at a 5% level. Those mentioned variables still play 

significant roles in controlling other variables, further supporting the above hypotheses. 

In addition, based on the observation of the unstandardized beta in the multiple linear 

regression, CM, HM, Psev, and RC have the maximal marginal impact on ITU among the 

group for their high-value and significant coefficients at 0.316, 0.235, 0.168, and 0.142, re-

spectively. However, due to a certain degree of multiple collinearities, another remaining 

four variables PEOU, ND, IQ and PS, whose coefficients did not pass the significance test 

at a 10% level, have p-values of 0.283, 0.171, 0.130, and 0.491, respectively. 

4.2. Summary of Results 

Key results concerning means of factors, Cronbach’s alpha reliability test, simple lin-

ear regression, and multiple linear regression will be presented in this section to briefly 

summarize the findings above.  

Firstly, each factor’s mean is distributed at a slightly hyper-mean level, ranging from 

4.465 to 5.50 based on the calculation, while AU and HM are the only two factors with 

values under five at 4.465 and 4.477. In this way, the MD application’s current service and 

product function can be determined as just satisfying and slightly above the middle level. 
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In addition, all of the computed values in the Cronbach’s alpha test reached the 0.7 thresh-

olds, and some factors, including IQ, achieved 0.9, validating the reliability of the items 

and factors, as well as the internal consistency of the model. 

All of the proposed hypotheses are supported by the results of the univariate linear 

regression. The results of the regression robustly support that HM, CM, PEOU, ND, IQ, 

PS, RC, and Psev have significant and positive effects on ITU in varying degrees, and ITU 

positively influences AU. During the process, all of the p-values were shown to be <0.001, 

demonstrating the significance level of 1% to validate the hypothesized relationships be-

tween factors. These findings are consistent with previous research from the perspective 

of TPB theory in the online food delivery industry [47].  

Lastly, the multiple linear regression tested out CM, HM, Psev, and RC as factors 

with the largest marginal impact on ITU among the group, by observing unstandardized 

Beta for their significant coefficients at high levels, at 0.316, 0.235, 0.168, and 0.142, respec-

tively. At the same time, the ideal p-values suggest a significance level at 1% and 5%, thus 

indicating that the above four independent variables can consistently have significant im-

pacts on the results, and even influence other elements. As individuals’ online purchasing 

intention was triggered by convenience level, enjoyment, and reputation of restaurants, the 

findings further support the TPB statements in the OFDS domain [18,51,66,69]. 

Participation in the survey was limited to users of the MD application, and responses 

show a generally positive attitude towards it. Within the overall expectation, however, 

MD’s early mover advantage and effective operational and marketing efforts cannot be 

ignored. According to the significant correlation for all of the considered factors, a poten-

tial problem exists, as it is highly likely that all the measures of independent variables are 

correlated with each other. To check the possible issue of similarities between the answers 

of participants, the original dataset was rechecked, and it was observed that answers in 

the measures’ values varied between respondents; this was a positive sign of engagement, 

thus reducing the possibility of the mentioned problem to some extent. 

5. Discussion and Implications 

5.1. Discussion of Meituan Delivery Application and Other OFDS 

It is important to note that last mile food distribution networks, the subject of this 

study, have two differing and equally important applications. The first, and most appar-

ent, is the day-to-day delivery of meals and food from businesses, many of which are small 

and medium-sized enterprises (MSEs), to consumers. The importance of MSEs as drivers 

of sustainable socioeconomic activity and growth is well established [113]. MSEs are vital 

sources of innovation and job creation [114]. For consumers, MD and similar services pro-

vide a high degree of cost-effective and convenient access to a wide variety of foods and 

prepared meals. For some consumers, for example, those with limited time to visit restau-

rants, or perhaps without access to facilities for the preparation of meals, delivery service 

is of particular value. For consumers with limited mobility or who are differently abled, 

or perhaps for the elderly, food delivery services can play a vital role in maintaining in-

dependence and quality of life. 

The second possible application of last mile food delivery services became evident 

during the initial days of the Pandemic in China, when hundreds of millions of people 

were in high states of lockdown for approx. 100 days. It was then that the importance of 

an effective, efficient and scalable system for the last mile distribution of food became 

obvious.  

While the first application of last mile food distribution may be of greater interest to 

some, it is the second use that may ultimately prove to be of greater importance. While 

the course of the COVID-19 pandemic remains uncertain at the time of this study, it is 

likely that similar events in the future, either a pandemic or another crisis, will again call 

upon the existing OFDSs to repurpose to last mile-food delivery networks. For that rea-

son, the remainder of the discussion on the topic of this study will first consider how MD 
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and similar services can best position themselves for consumer acceptance, and efficien-

cies that can allow them to be established and sustained in order to serve either purpose, 

as needed; it will then explain the theoretical contribution made by this study to the 

greater knowledge.  

5.2. Practical Implications 

As all of the raised hypotheses are supported, there are practical industrial implica-

tions for the MD application, which could—especially if supported by similar studies in 

other contexts—be expanded to the entire online food, last-mile supply chain service sec-

tor, universally. In terms of the significance for the MD application, HM, CM, PEOU, ND, 

IQ, PS, RC, and Psev are demonstrated to have positive impacts on ITU for users of the 

app, and on finally to converting this to AU. It is worth investing in technologies, activi-

ties, and other relevant resources to boost the individual factors’ future development, es-

pecially during the Pandemic and similar circumstances [115]. Moreover, it is worthwhile 

to form targeted project teams to check leakage, fill the vacancies, adapt to the changing 

Chinese consumption environment, be prepared to seek out, and address pain points and 

adapt The MD application to local and regional market conditions. It could also be bene-

ficial to monitor the result of each factor-based project with specification before and after, 

by regular solicitation of customer feedback or analysis of customers’ behavior through 

big data, then to gradually shape a program to support the development of innovative 

and effective methods to promote actual figures [116]. By aiming at increasing the above 

factorial function on customers’ ITU and AU, MD’s resources and capabilities can most 

efficiently be utilized to establish sustainable competitive advantage and support a sus-

tainable last-mile supply chain for food distribution both during normal times, and during 

times when the last mile food distribution network could be disrupted, such as during the 

Pandemic.   

Terlutter and Moick [117] state that with the expansion of mobile technology world-

wide, the O2O consuming behavior has converged and crossed geographical borders in 

the new digital era. The findings of this study are based on the most popular OFDS appli-

cation in China with a vast and growing user base, and can be a foundation for reference 

within China and possibly even within the context of other regions of Asia. Emerging 

OFDS companies in other markets that do not have complete service and product models 

can benefit from considering the findings of this study as they develop and perfect their 

services, including the eight dimensions. For those more developed markets and compa-

nies, it could be helpful to consider those influencing factors as starting points from which 

to further develop a competitive strategy for growth. OFDS firms can further develop 

their service offerings after taking into consideration local needs, preferences, and priori-

ties, in order to motivate consumers and optimize delivery appeal and efficiency. 

As Psev of the Pandemic is a particular element during the COVID-19 pandemic, 

which at the time of this study, appears to be an ongoing global problem, the MD appli-

cation’s endeavor to form a normalized epidemic delivery service with adaptability and 

flexibility can be beneficial both to its users and as a model for other markets. Although 

the operation of the business can be affected by restriction policies, OFDS companies 

should still assure the comprehensive safety of supply chains by protecting them from 

viruses, then raising customers’ satisfaction securely [118]. Initially, the health conditions 

of every platform delivery person, and of workers engaged in food production and prep-

arationin restaurants, should be assured. Secondly, by referencing the results of the means 

of factors, independent variables are nearly all situated at just above the middle level, at 

4-5, on the scale of 7, which means that there is still possible room for improvement to 

provide first-rate OFDSs to end-users. Therefore, the MD application can make progress 

by remedying weaknesses, further cultivating these factors with average rated perfor-

mance, and propelling them to a higher level. Except for the concentration on HM, CM, 

Psev, and RC, it is possible to form collateral impact by giving additional attention to the 

PEOU, ND, IQ, PS dimensions and building a sophisticated service function net. Although 
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their marginal effects are not critical compared to the four factors, they still have higher 

positive and significant impacts on consumers’ ITU than on actual usage. Moreover, con-

sidering the potential boost to the high level of 7, Meituan must focus on these aspects in 

order to improve and enhance the service structure and position of the firm for future 

business development. 

 PEOU and ND are two core elements related to software development, both techni-

cally and visually. In terms of operations within the MD application, it is necessary to 

simplify and update the user interface and functionality; in turn, this can provide more 

accurate, timely, and relevant messages and make the whole user process more fluent 

based on customers’ preferences, while maintaining the familiarity of the interface (for 

instance, adding efficient functions and buttons [119]). Novel versions can be tested 

within corporations internally, or disseminated to customers at a small scale as a beta test 

to assure feasibility. Moreover, capable IT teams should be consistently assigned to the 

development and innovation of technologically based business models in order to achieve 

continuous improvement [120]. 

To strengthen the app’s IQ, the MD application can consider measures from three 

aspects: timeliness, reliability, and appropriateness of the level of detail. Specifically, this 

means providing credible sources, and the most up-to-date information related to restau-

rants, products, and discounts, all in a consistent and well-organized format to support 

customers in making consumption decisions. The level of detail of the information can 

impact satisfaction [121]. 

Lastly, we discuss issues in the PS of personal data during the internet age, especially 

with the deployment of 5G [122]. During an online exchange, payment is one of the weak-

est parts; MD can consider employing several strategies to achieve multiple safeguards, 

including in-person verification codes and individual face recognition [123]. As a cus-

tomer-data-owner, the company should take prudent steps to prevent personal infor-

mation from leaking externally. 

5.3. Theoretical Contribution 

This study also provides a theoretical contribution to the greater body of knowledge. 

The findings of this study serve to consolidate and validate the TPB and contribute to the 

existing literature by extending the TPB model to the application of consumer perception, 

acceptance and use of OFDSs, during the circumstances of a large-scale and highly rigid 

lockdown period resulting from a public health crisis in China; thus, they address a gap 

in the existing literature as discussed in Theoretical Contribution (Section 5.3) above. Spe-

cifically, it should be noted that during the initial lockdown period in China, which was 

approximately 100 days in duration, circumstances were unusual due to both the extreme 

strictness of enforcement of the lockdown, and the high level of uncertainty regarding the 

severity of the virus itself. The implications of the social and psychological effects of that 

period of prolonged isolation make this study unique. In addition, as the Chinese OFDS 

users presented a considerably larger consumer base, an entire nation of over a billion 

people, under the rigorous pandemic management and control imposed by the authorities 

is unique among the related literature discussed in Section 2.1. The empirical result of this 

research can strengthen the previous theoretical models under this extreme case by 

demonstrating that MD, HM, CM, PEOU, ND, IQ, PS, RC, and Psev are tested to have a 

positive influence on ITU for OFDS users, and thus, towards AU. Assuming that the cir-

cumstances of COVID-19 will be normalized in the future, the results of this study offer a 

distinctive and solid theoretic perspective for further study on the repurposing of OFDSs 

as last mile food delivery networks.  

5.4. Limitations and Future Research 

Despite contributions, this research still has some limitations which may provide in-

sight and incentive for future research. Firstly, this research is narrowly focused on the 
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MD application, yet many OFDS users use several OFDS applications in parallel, and sim-

ultaneously, in China. Future research can expand the research theme to other OFDS soft-

ware in China and even make comparisons between brands. Indeed, there is ample reason 

to support replicative research in other contexts, cultural or geographical. In addition to 

brands, the form of the OFDS is another direction to explore. The MD application’s con-

figuration as platform-to-customer is not the only type of business model within the OFDS 

industry. There are several existing and emerging structures concerning restaurant-to-

customer, communal WeChat Mini Program, market to consumer, and others that are 

worthy of consideration. In addition, although the demographic information in this re-

search is distributed equally to better portray a general picture, specific age groups, e.g., 

millennials, can be set as specialized research subjects to enact more targeted marketing 

and development plans.  

The sustained stress placed on delivery workers due to the increased demand for 

their services, and to the uncertainty of the severity of the virus, is worthy of further ex-

ploration; however, this is outside of the scope of this study.  

 Lastly, to amend the deviation that arises using the self-report method between the 

answers of the surveys and actual behavior, purely objective methodologies can be 

adapted to gather data in future research—for example, acquiring second-hand business 

information about the MD application through programming and a big-data technique, 

or obtaining an accessible internal corporate database for deeper analysis. 

6. Conclusions 

In conclusion, the motivation of this study is to provide insights into consumers’ per-

ceptions of smartphone apps and food distribution systems. The rationale for this study 

is based on the underlying assumption that food delivery networks can be, and have been, 

rapidly repurposed to provide last mile food distribution during periods of crisis, specif-

ically the Pandemic of 2020. As such, the development and sustained operation of robust 

and efficient last mile food distribution networks can be of vital importance in the event 

of mass lockdowns of large urban populations. Consumer acceptance and use of food de-

livery networks during non-crisis periods can ensure that such networks are available and 

operational if, and when, they are needed. To gain an understanding of the factors that 

affect consumer acceptance of food delivery services that may become last-mile food dis-

tribution networks, this study focuses on the leading OFDS software application in China, 

the MD application, and attempts to contribute to the foundation of knowledge on that 

topic. The research framework is based on the extended TPB model, in theory, to examine 

factors influencing individuals’ willingness to adopt the MD application during a period 

of crisis, and then offer feasible and targeted recommendations. The data were analyzed 

by calculating the mean value and conducting the Cronbach’s alpha test, and linear re-

gression with one and multiple regressors; these subsequently addressed  the main re-

search question concerning Chinese customers’ attitudes towards OFDS in the case of MD 

application. The results suggest that HM, CM, PEOU, ND, IQ, PS, RC, and Psev can all 

impose positive and significant impacts on ITU. ITU, subsequently, positively affects AU 

at a significant level. Furthermore, evidence is found to support that HM, CM, Psev, and 

RC factors have marginal effects indicating their high development potential in the future. 

According to the mean value result, PEOU, ND, IQ, PS performing at the middle level still 

has ample room to improve, consequently heading to higher standards. As a consequence, 

key recommendations for the MD application firstly concentrate on potential aspects, then 

make further efforts to boost factors with only moderate performance, ideally lifting the 

whole service level during the application, as well as the service development procedure, 

based on the model formulated in this study. 

The practical implications of this study are apparent, and have been validated as re-

cently as December 2021 to January 2022 when the city of Xian, population 13m, was com-

pletely locked down again. Food shortages were reported before the OFDSs could be re-

purposed to last mile food distribution networks. A robust and scalable OFDS can help to 
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prevent food shortages during periods of crisis, including, but not limited to, contagious 

disease outbreaks; moreover, consumer acceptance and use is a precursor to the establish-

ment and sustainability of such a system.   

This study also provides a theoretical contribution to the greater body of knowledge. 

The findings of this study serve to consolidate and validate the TPB, and contribute to the 

existing literature by extending the TPB model to the application of consumer perception, 

acceptance and use of OFDSs during the circumstances of a large-scale public health crisis 

in China; thus, this study addresses a gap in the existing literature, as discussed in Theo-

retical Contribution (Section 5.3) above.  

Limitations, as discussed above in Section 5.4, include the narrow scope of the study, 

which is based on one smart phone app. Although, the high market penetration of the MD 

application makes this limitation less critical, inclusion of some of the other apps may 

yield interesting results as the app interfaces tend to be distinct, and one may be perceived 

to be more intuitive, easier to use, or include more desirable features. Additionally, for the 

reasons discussed above, this study is focused on urban China. Similar studies in other 

cities or countries could result in very interesting findings, either because they could con-

firm the generalizability of this study, or they could yield findings indicating that other 

factors are relevant in different situations.  

One thing is certain: the development of an efficient and robust food delivery net-

work can be of critical importance the last mile supply chain for delivery of food during 

certain types of crises, such as a contagious disease epidemic, when people must be in 

lockdown for extended periods of time. 
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Appendix A 

Instrumentation: Questionnaire Measurements 

The Questionnaire of Chinese Customers’ Attitudes towards Online Food Delivery Ser-

vices: 

1–6, multiple-choice 

7–36, 7-point-Likert scale: To what extent do you agree with each of the following (1 

= strongly disagree, 7 = strongly agree)? 

1. What is your gender? 

Male 

Female 

[⋯] Or do you describe yourself in another way (write in gender identity) 

2. What is your age group?  

15–24 

25–34 

35–44 

45–54 

55+ 

3. What is your occupation?  

Students 

Self-employed 

Employee 

Household wife/husband 

4. What is your average expenditure per month?  

-2000 RMB 

2000–4999 RMB 

5000–7999 RMB 

8000–10,999 RMB 

11,000–13,999 RMB 

14,000+ RMB 

5. What is your highest level of education?  

High school or under 

Tertiary education 

Undergraduate 

Postgraduate and over 

Others 

6. What is your frequency to use Meituan Delivery App? 

1–9 times in a month 

10–19 times in a month 

20–29 times in a month 

30–39 times in a month 

40–49 times in a month 

50–59 times in a month 

More than 60 times in a month 

Hedonic motivation (HM) 

HM1 7. I find that using Meituan Delivery App is enjoyable. 

HM2 8. I use Meituan Delivery App for fulfilling both my basic need and enjoyment. 

HM3 9. I usually spend more using Meituan Delivery App rather than buying it by 

myself due to minimum purchase and promotion. 

Convenience motivation (CM) 

CM1 10. I can use Meituan Delivery App to make an order anywhere and anytime. 
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CM2 11. I feel that using Meituan Delivery App can reduce my travel effort to buy 

food/beverages. 

CM3 12. I think that Meituan Delivery App helps me to save time compared with 

going to stores for goods in person. 

Perceived ease of use (PEOU) 

PEOU1 13. I can easily find things that I need in Meituan Delivery App. 

PEOU2 14. I can complete a transaction quickly at Meituan Delivery App. 

PEOU3 15. I feel that Meituan Delivery App is well-organized in terms of design and 

position. 

Navigational design (ND) 

ND1 16. I feel that Navigation Bar in Meituan Delivery App is helpful. 

ND2 17. I think that dynamic filler helps me to find restaurants or dishes that I look 

for. 

ND3 18. I think that order tracking status is essential to customers in Meituan Deliv-

ery App. 

Information quality (IQ) 

IQ1 19. I find that Meituan Delivery App provides me with up-to-date information 

related to restaurants, food, and discount. 

IQ2 20. I enjoy using Meituan Delivery App because it gives me trustworthy infor-

mation. 

IQ3 21. I think that Meituan Delivery App provides information at the right level of 

detail that I need. 

Privacy and security (PS) 

P&S1 22. I feel secure because Meituan Delivery App has protective payment instru-

ment steps before the transaction occurs. 

P&S2 23. I think that verification steps before using both for users and deliverers can 

reduce the privacy and security risk. 

P&S3 24. I think that Meituan Delivery App provider has the responsibility of not 

giving personal information to other agents. 

Restaurant credibility (RC) 

RC1 25. I think that the restaurant rating in Meituan Delivery App helps me to decide 

in making an order. 

RC2 26. I am also concerned with the number of ratings related to the restaurant in 

making an order. 

RC3 27. I think that the availability of offline restaurants influences me to make an 

order. 

Perceived severity (Psev) 

Psev1 28. I understand social distancing regulations, so I choose to use Meituan De-

livery App instead of dining in or buying it by myself. 

Psev2 29. I am afraid to dine in a restaurant due to the COVID-19 Pandemic. 

Psev3 30. I feel that Meituan Delivery App helps me to satisfy my craving for food 

during the COVID-19 Pandemic. 

Actual Use (AU) 

AU1 31. When buying food, I always use Meituan Delivery App. 

AU2 32. I always check the available food/restaurant at Meituan Delivery App. 

AU3 33. I always check the notification and promotions of Meituan Delivery App. 

Intention to use (ITU) 

ITU1 34. I intend to continue using Meituan Delivery App. 

ITU2 35. I will use Meituan Delivery App in my daily life in the future. 

ITU3 36. I plan to continue to use Meituan Delivery App frequently. 
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