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Abstract
This study aims to explore the significant factors driving food consumption through 
three e-commerce modes: Business-to-Consumer, Online-to-Offline Food Delivery 
Service, and Click & Collect in developed Western countries. A total of 1,461 sam-
ples were collected through online surveys in New Zealand, the United Kingdom, 
and Denmark. Descriptive analysis and ordered logistic regression were employed 
for data analyses. Overall, consumers’ food consumption frequencies with e-com-
merce were found to be significantly influenced by several socio-demographics, 
e-commerce food choice motives, innovation-adoption characteristics and e-service 
quality attributes.

Keywords New Zealand · Denmark · United Kingdom · E-commerce · B2C · O2O · 
Click and collect · COVID-19

1 Introduction

The era of food shopping via e-commerce began at least a decade ago, but it has 
recently gathered momentum globally [1–4]. The e-commerce food shopping 
first exploded in Asia (e.g. China) due to the huge population base, cheap logis-
tic cost, and cheap mobile devices and services in the region [5]. This is in line 
with the large number of published empirical studies on consumers’ e-commerce 
food shopping, which were conducted using consumer samples in Asian develop-
ing countries [6–16]. In general, scholars have confirmed the following factors sig-
nificantly impacted on consumer adoption of e-commerce food shopping, including 
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innovation-adoption characteristics (IACs), e-commerce food choice motives 
(EFCMs), e-service quality, and socio-demographics [6–16]. However, these find-
ings are scattered and primarily focus on a single e-commerce food shopping mode, 
mainly Business-to-Consumer (B2C) or Online-to-Offline Food Delivery Service 
(O2O-FDS). There is a lack of systematic understanding of the significant factors 
influencing consumer adoption of e-commerce food shopping by employing a com-
prehensive model that encompasses all the significant factors mentioned above, as 
well as the studies exploring the influences of these important factors on e-com-
merce food shopping modes of non-B2C and O2O-FDS, such as Click & Collect 
(C&C). Additionally, there is a shortage of studies that compare consumer behavior 
across various e-commerce food shopping modes. To the best of our knowledge, 
we have found only one study that compares consumer behaviors across multiple 
e-commerce food shopping modes: B2C, O2O-FDS, Online-to-Offline In-store 
(O2O-IS), and New Retail [3]. The findings from this study indicate that several 
important factors have significantly different influences on consumer adoption of 
food shopping in these four e-commerce modes [3].

Western developed countries had a relatively delayed market development of 
e-commerce food shopping compared to their Asian developing counterparts. This 
is caused by the different food consumption systems between Western developed 
and Asian developing countries. Western developed countries have a low popula-
tion base resulting in high labor and logistic costs, a high vehicle ownership ratio, 
and offline giant food retailers with mature systems for logistics, goods delivery, and 
post-sales service, compared to Asian developing countries [17]. This reality is a 
significant obstacle for the development of e-commerce food shopping in Western 
developed countries. However, Western developed countries have recently expe-
rienced rapid growth in the market shares of e-commerce food shopping [18–20]. 
In contrast to the abundance of Asian-sample-based academic research, only a 
few empirical studies have been conducted in the field of e-commerce food shop-
ping using consumer samples from developed Western countries, most of which 
were published in the past three years [7, 19, 21, 22]. There is a lack of empirical 
studies systematically exploring the influences of the important factors regarding 
e-commerce food shopping mentioned above, which were recognized by previous 
consumer studies mainly based on Asian samples, on Western consumers [6–16]. 
Additionally, the Western-sample-based studies have only explored consumer adop-
tion of a single e-commerce food shopping mode, with most of them focusing on 
O2O-FDS [3, 23–25]. There is a lack of understanding of Western consumer behav-
iors toward other important e-commerce food shopping modes.

To address the knowledge gaps outlined above, this study explores the significant 
factors driving consumer adoption of three e-commerce food shopping modes: B2C, 
O2O-FDS, and C&C in three developed Western countries: Denmark, New Zealand 
(NZ), and the United Kingdom (UK). The study associates Western consumers’ 
e-commerce food shopping frequencies with various influential factors, including 
socio-demographics, EFCMs, and the perceived importance of IACs and e-service 
quality attributes. Furthermore, the study will compare the factorial influences on 
e-commerce food shopping frequencies across the three e-commerce modes- B2C, 
O2O-FDS and C&C. The purpose of this research is to systematically identify the 
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significant factors influencing Western consumers’ purchase decisions for food using 
different e-commerce modes.

2  Theoretical background and hypotheses

2.1  E‑commerce food shopping modes

There are five common e-commerce food shopping modes: B2C, O2O-FDS, O2O-
IS, C&C, and New Retail [3, 23–25]. B2C is the oldest e-commerce food shopping 
mode [23, 26]. In this mode, consumers purchase food products that are delivered 
to them from online sellers which have no physical shops in their local regions, 
by using B2C mobile applications (APPs)/online platforms (e.g. Amazon) [3, 26]. 
Online-to-offline (O2O) is an e-commerce food shopping mode, whereby consumers 
can order food or a meal service online from their local food retailers and restau-
rants by using O2O mobile APPs/online platforms (developed by third-party service 
providers such as Uber Eats, Zomato, Yelp, and TripAdvisor, or by local physical 
restaurants and retailers, such as Dominos, McDonalds, and local supermarkets) [3, 
19, 27]. There are three sub-modes of O2O e-commerce food shopping including 
O2O-FDS, O2O-IS, and C&C. These sub-O2O modes are different in terms of con-
sumers’ final consumption approaches to the food products/meals ordered from the 
O2O APPs/ online platforms. Regarding O2O-FDS, the food/meal is delivered to 
consumers [3, 19]. When using O2O-IS, consumers have to physically eat the food/
meal at the local restaurants/food retailers [28, 29]. For C&C, consumers have to 
physically collect the food/meal at the local restaurants/food retailers [25, 30]. New 
Retail is an innovative e-commerce mode which digitalises traditional food retail 
stores with technologies such as big data, cloud computing, the Internet of Things 
and artificial intelligence, and provides ‘three-in-one’ service including delivery to 
home, in-store purchase, and in-store dining [3, 24, 31–37]. Currently, New Retail 
stores are only located in the big cities of China and the USA, such as Hema Fresh 
in Shanghai and Beijing, and Amazon Go in New York and Seattle [31, 35].

Due to strictly limited eating out, O2O-IS has not been a safe food consumption 
mode for consumers during the COVID-19 epidemic [1, 28, 29]. New Retail stores 
can provide better support for contactless food shopping than traditional food retail-
ers [31, 35]. However, New Retail Stores are only available in limited cites in China 
and the USA [3, 31, 35]. Since the data of this study was collected in the UK, NZ 
and Denmark during the COVID-19 epidemic, these two e-commerce food shopping 
modes were excluded from the study.

2.2  E‑service quality

The service quality of e-commerce food shopping platforms/apps has significant 
and direct impacts on consumers’ purchase and repurchase of food on them [5]. 
E-service quality has four dimensions: visual menu appeal (degree of the effec-
tive APP/platform design and picture arrangement to attract consumers’ attention 
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to the food and restaurants on it); menu informativeness (degree of effective APP/
platform design to show consumers’ expected information about food, sellers and 
services, accurately, adequately, and in a timely fashion); trustworthiness (degree of 
consumers’ trust in relation to the e-commerce food shopping APP/platform and the 
sellers on it); customer-service quality (degree of consumers’ satisfaction with the 
customer services provided by the e-commerce food shopping APP/platform, such 
as timely customer support and sending out the product) [5, 9, 11]. Consumers’ sat-
isfaction with e-service quality has proven to be an important driving factor for their 
e-commerce food shopping [9, 11, 15]. Therefore, the following hypotheses have 
been formulated:

H1a. Consumers’ perceived importance of e-service quality has significant 
influence on their B2C food shopping frequencies.
H1b. Consumers’ perceived importance of e-service quality has significant 
influence on their O2O-FDS food shopping frequencies.
H1c. Consumers’ perceived importance of e-service quality has significant 
influence on their C&C food shopping frequencies.

2.3  Innovation‑adoption characteristics

IACs refer to factors that influence consumers’ adoption of innovative products and 
services [5, 26, 38, 39]. In general, there are five IACs influencing consumer adop-
tion of e-commerce food shopping behavior including social norms (degree of per-
ceived peer pressure on personal adoption of e-commerce food shopping), perceived 
compatibility (degree of perceived fitness of e-commerce food shopping with per-
sonal lifestyle and values), perceived complexity (degree of perceived complexity 
of using e-commerce food shopping platforms/APPs), the perceived risk (degree of 
perceived risks related to e-commerce food shopping, such as privacy disclosure) 
and the perceived relative advantage (degree of perceived superiority of e-com-
merce food shopping over traditional offline food shopping, such as time and money 
saving) [19, 26, 39]. The five IACs have been found to have significantly positive or 
negative impacts on consumer adoption of e-commerce food shopping [8, 10, 12, 
15, 19, 26]. Therefore, the following hypotheses have been formulated:

H2a. Consumers’ perceived importance of IACs have significant influence on 
their B2C food shopping frequencies.
H2b. Consumers’ perceived importance of IACs have significant influence on 
their O2O-FDS food shopping frequencies.
H2c. Consumers’ perceived importance of IACs have significant influence on 
their C&C food shopping frequencies.

2.4  E‑commerce food choice motives

Food choice motives refer to people’s daily motives for food choice [40, 41]. Pre-
vious studies have identified EFCMs which are food choice motives related to 
e-commerce food shopping, including value for money, sensory appeal, affordability 
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(cheapness), variety, safety concerns, quality concerns, mood (hedonic motivation), 
processed convenience, purchase convenience, others’ reviews and discount [3, 15, 
16, 19, 42, 44]. Some of these EFCMs are strongly linked to consumers’ perception 
of relative advantages for e-commerce food shopping in the theory of IACs such as 
convenience (superiority in terms of time saving over traditional offline food shop-
ping). Further, during the COVID-19 epidemic, scholars have identified two other 
motives that may significantly impact consumers’ engagement in e-commerce food 
shopping: contactless delivery/collection (using e-commerce for avoiding physi-
cal contact with others) and unavailable offline (utilizing e-commerce for items not 
found in local stores) [8, 11, 45–50]. In addition, several EFCMs are found to sig-
nificantly influence consumers’ adoption of e-commerce food shopping including 
mood, variety, quality concern, discount, processed convenience, purchase conveni-
ence, safety concern, and sensory appeal [3, 5, 9, 11, 19]. Therefore, the following 
hypotheses have been formulated:

H3a. Consumers’ EFCMs have significant influence on their B2C food shop-
ping frequencies.
H3b. Consumers’ EFCMs have significant influence on their O2O-FDS food 
shopping frequencies.
H3c. Consumers’ EFCMs have significant influence on their C&C food shop-
ping frequencies.

2.5  Socio‑demographics

Consumers’ socio-demographics have significant impacts on their adoption of 
e-commerce food shopping. The following socio-demographics are found to have 
significant impacts on consumers’ behavior, behavioral intention, and segmentation 
with regard to e-commerce food shopping: gender, age, income, occupation, house-
hold size, marital status, education, and residential location [3, 5, 12, 13, 19, 26, 
51–54]. Therefore, the following hypotheses have been formulated:

H4a. Consumers’ socio-demographics have significant influence on their B2C 
food shopping frequencies.
H4b. Consumers’ socio-demographics have significant influence on their 
O2O-FDS food shopping frequencies.
H4c. Consumers’ socio-demographics have significant influence on their C&C 
food shopping frequencies.

3  Methods and materials

3.1  Participants

Quantitative consumer data were collected from July to August 2021 by using 
online surveys in the largest cities of NZ, the UK, and Denmark: Auckland, Lon-
don, and Copenhagen. A questionnaire was developed in English and translated into 
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Danish by a professional translator. An internationally reputable research agency 
was employed for the online questionnaire distribution within its representative sam-
ple panels for the three countries. A soft launch was conducted in the three cities 
(n = 50 each). The questionnaire was not further revised due to the acceptable scale 
reliabilities of the soft launch datasets produced. The soft-launch datasets were later 
combined within the final datasets of this study. A total of 1,461 valid samples were 
collected, 497 from Auckland, 493 from London, and 471 from Copenhagen. All 
valid respondents received a monetary incentive from the research agency. Table 1 
shows the socio-demographic characteristics of the samples including age, gender, 
marital status, education, occupation, household size, and residential location (rural/
urban).

Table  1 also indicates respondents’ financial situations before and during the 
COVID-19 epidemic. The financial situations were subjectively evaluated by 
respondents, with two measurement items—‘I feel that my financial situation before 
the COVID-19 epidemic used to be:’ and ‘I feel that my financial situation during 
the COVID-19 epidemic has been:’ on a 7-point interval scale, where 1 meant ‘dif-
ficult’ and 7 meant ‘well off’.

3.2  Measures and procedures

Participants were first shown the socio-demographic questions, and then the ques-
tions related to e-commerce food shopping. Prior to the e-commerce food shopping 
questions, they were asked to read a description about the three e-commerce food 
shopping modes B2C, O2O-FDS, and C&C, with examples of the e-commerce food 
shopping platforms specifically run in the three countries.

Participants were asked to provide their overall consumption frequencies of food 
shopping with B2C, O2O-FDS, and C&C in the year before and during the COVID-
19 epidemic on an 11-point ordinal scale—11: 7 times or more frequent each week, 
10: 5–6 times each week, 9: 3–4 times each week, 8: 1–2 times each week, 7: 2–3 
times each month, 6: once each month, 5: 9–11 times a year, 4: 6–8 times a year, 3: 
3–5 times a year, 2: 1–2 times a year, and 1: never. The measurement design was 
developed from previous studies which explored food consumption frequencies [50, 
55]. These consumption frequency variables were later recoded into an ordinal vari-
able with three categories—1: never, 2: once each month or less, and 3: twice each 
month or more, due to the low response number of participants in some of the origi-
nal response categories.

Participants were asked to evaluate the importance of 21 factors related to e-com-
merce food shopping shown in Table 2. The 21 measurement items were developed 
from previous studies which explored consumers’ perceived e-service quality [9, 11, 
15], IACs [19, 26], and EFCMs [3, 19, 40]. Participants were asked to self-evaluate 
the importance of the 21 factors on their e-commerce food shopping in general on a 
7-point Likert agreement scale, where 1 meant ‘totally disagree’ and 7 meant ‘totally 
agree’. The measurement design was developed from previous studies that explored 
consumers’ perceived importance of product attributes and EFCMs on food prod-
ucts/services [3, 19, 40, 55].
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3.3  Data analysis

Data were analysed utilizing the statistical software tools, Stata 17 and SPSS 29. 
Descriptive analyses were conducted to identify differences in consumers’ food con-
sumption with B2C, O2O-FDS, and C&C among consumers in both total sample 
and the sub-samples of NZ, the UK, and Denmark.

The current study developed ordered logistic regression models due to the 
dependent variables as ordered responses—the food consumption frequencies in dif-
ferent e-commerce food shopping situations (e.g. B2C, O2O-FDS, or C&C, before 

Table 2  Measurement items of perceived importance of factors influencing e-commerce food shopping

Factor Measurement item
(It is important to me that the food product/meal kit/meal I purchased or purchasing food product/meal 
kit/meal by using e-commerce platforms/mobile apps…)

E-service quality
Menu visual appeal Looks attractive from the pictures and menus shown on the plat-

forms/mobile apps
Menu informativeness Is well informed on the platforms/mobile apps (e.g. the informa-

tion provided by the platforms/mobile apps is accurate, reliable, 
understandable and clear)

Trustworthiness Is from trustworthy platforms/mobile apps and retailers and 
restaurants

Customer-service quality Has a good customer service
Innovation-adoption characteristics
Perceived risk Protects my personal information and privacy
Perceived compatibility Fits well with my lifestyle
Perceived ease Is easy to handle by myself
Social norm Is recommended and supported by my family members or friends
E-commerce food choice motives
Unavailable offline Is unavailable or out of stock offline
Contactless delivery/collection Is non-contact in delivery or collection
Value for money Is good value for money
Discount Has a discount or e-coupon
Variety Has a wide variety to choose from the platforms/mobile apps
Safety concern Is safe (e.g. clean, hygienic, with reliable ingredients)
Quality concern Is high quality
Others’ reviews Has good evaluations from other buyers shown on the platforms/

mobile apps
Sensory appeal Provides me with pleasurable sensations (e.g. texture. appearance. 

smell and taste)
Affordability is affordable
Mood Is a way of monitoring my mood (e.g. a good feeling or coping 

with stress)
Purchase convenience Is convenient when buying (e.g. time-saving to purchase)
Processed convenience Is convenient when cooking (e.g. time-saving to cook)



 O. Wang et al.

1 3

or during the COVID-19 epidemic) [13, 55]. The ordered logistic regression model 
is a common approach in solving discrete choice problems [13, 55]. The general 
ordered logistic regression model can be summarised as follows:

where xik is a vector of k independent variables explaining the consumption fre-
quency of e-commerce food shopping by participanti . �kj denotes a vector of cor-
responding coefficients for the k independent variables, and �ij represents the unob-
served error term, for participanti and in an e−commerce food shopping situationj , 
that is based on two situational factors: the e-commerce food shopping mode (B2C, 
O2O-FDS, or C&C), and the period regarding the COVID-19 epidemic (before or 
during). In total, there are six e-commerce food shopping situations in this study.

Then the observed dependent variable yij can be defined as:

where �1, �2,… , �h are cut points and will be estimated.
The observed dependent variable yij represents participanti ’s consumption fre-

quency with the e−commerce food shopping situationj . The six e-commerce food 
shopping situations result in six dependent variables- yi1 , yi2 , …, yi6 . There are three 
categories for the consumption frequency of e-commerce food shopping in this 
study: 1 = never, 2 = once each month or less, and 3 = twice each month or more. 
In this case, the consumption frequency of e-commerce food shopping yij can be 
defined as:

If we set y∗
ij
=
∑K

k=1
βkjxik + �ij = Wij + �ij , the probability set of the observed 

consumption frequency with e−commerce food shopping situationj for participanti 
can be estimated by using the equations below:

The purpose of the regression models is to estimate the probability of each con-
sumption frequency category of e-commerce food shopping by using the given pre-
dictors. Regression parameters are estimated by using the likelihood ratio method 
to calculate a set of regressions until the best solutions are obtained [13, 55]. The 
results are commonly reported as odds ratios with 95% confidence intervals for an 

(1)y∗
ij
=

K∑
k=1

βkjxik + �ij

(2)yij = m, if 𝜃m < y∗
ij
≤ 𝜃m+1

(3)yij =

⎧
⎪⎨⎪⎩

1 ify∗
ij
≤ 𝜃1

2 if 𝜃1 < y∗
ij
≤ 𝜃2

3 if 𝜃2 < y∗
ij
≤ 𝜃3

(4)

Prob
(
yij = 1

)
= Prob

(
Wij + 𝜀ij ≤ 𝜃1

)
= Prob

(
𝜀ij ≤ 𝜃1 −Wij

)

Prob
(
yij = 2

)
= Prob

(
𝜃1 < Wij + 𝜀ij ≤ 𝜃2

)
= Prob

(
𝜃1 −Wij

)
< 𝜀ij ≤ Prob

(
𝜃2 −Wij

)

Prob
(
yij = 3

)
= Prob

(
𝜃2 < Wij + 𝜀ij ≤ 𝜃3

)
= Prob

(
𝜃2 −Wij

)
< 𝜀ij ≤ Prob

(
𝜃3 −Wij

)
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ordered logistic regression model; in which an odds ratio higher than 1 represents 
a positive effect of the independent variable on the dependent variable, and where 
lower than 1 represents a negative effect of the independent variable on the depend-
ent variable [13, 55].

In general, six ordered logistic regression models were developed in this study 
based on the six dependent variables. The description of the different variables used 
in the regression models is presented in Table  3. Independent variables include 
participants’ socio-demographics, and the perceived importance of factors regard-
ing EFCMs, IACs and e-service quality. Additionally, the categorical socio-demo-
graphic variables—occupation, marital status and country—are dummy coded for 
the regression analyses [56]. The following dummy variables are therefore included 
in the regression models: occupation 1 (self-employed), occupation 2 (managing 
employee), occupation 3 (salaried employee), occupation 4 (worker), occupation 
5 (student), occupation 6 (unemployed, retired, housewife/houseman or on leave), 
marital status 1 (married), marital status 2 (single), city 1 (Auckland) and city 2 
(London).

4  Results and discussion

4.1  Frequencies of e‑commerce food shopping

Table 4 specifically indicates the food consumption frequencies of B2C, O2O-FDS 
and C&C in total sample and the sub-samples in Auckland, London, and Copen-
hagen. Chi-square tests for contingency tables indicated the significant differences 
of food consumption with all the three e-commerce modes before and during the 
COVID-19 epidemic in total sample. The food consumption frequencies of B2C, 
O2O-FDS and C&C during the COVID-19 epidemic were higher than those before 
the epidemic (e.g. with smaller percentages of participants who never shopped for 
food with B2C, O2O-FDS and C&C during the COVID-19 epidemic, and higher 
percentages of participants who shopped for food with the three e-commerce modes 
twice each month or more than that before the COVID-19 epidemic). As such, con-
sumers are more willing to purchase food/meals with all three e-commerce modes—
B2C, O2O-FDS and C&C—during the COVID-19 epidemic than before the epi-
demic. This is in accordance with findings from recent published studies that the 
COVID-19 epidemic accelerated adoption of e-commerce food shopping globally 
[1–3].

Chi-square tests revealed the significant differences of e-commerce food shop-
ping among the three countries. Danish participants had the highest food consump-
tion frequencies for all three e-commerce modes among the participants of the three 
countries (e.g. with smaller percentages of participants who never shopped for food 
using the three e-commerce modes, and a higher percentage of participants who 
shopped for food with the three e-commerce modes twice each month or more than 
their counterparts in NZ and the UK). By contrast, NZ participants experienced the 
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least food consumption frequencies for all three e-commerce modes before and dur-
ing the COVID-19 epidemic among the participants of the three countries.

Table 5 demonstrates the outputs of the ordered logistic regressions regarding the 
factors driving the food consumption frequencies with B2C (Models 1 and 2), O2O-
FDS (Models 3 and 4), and C&C (Models 5 and 6). The following sub-sections will 
summarise and discuss the significant findings.

Table 4  Participants’ food consumption with B2C/O2O-FDS/C&C

***p < 0.001
a Results from Chi-square tests among the three cities
b Results from Chi-square tests for contingency tables of the B2C/O2O-FDS/C&C consumption between 
before and during the COVID-19 epidemic in the pooled sample

Auckland London Copenhagen Total sample

Sample size (n =) 497 493 471 1461
B2C consumption before the 

COVID-19 epidemic1***
B2Cb***

Never 63.0% 53.8% 30.1% 49.3%
Once each month or less 28.4% 31.4% 36.3% 32.0%
Twice each month or more 8.7% 14.8% 33.5% 18.8%
B2C consumption during the COVID-19 epidemica***
Never 51.5% 43.4% 24.2% 40.0%
Once each month or less 31.6% 31.0% 39.1% 33.8%
Twice each month or more 16.9% 25.6% 36.7% 26.2%
O2O-FDS consumption before 

the COVID-19 epidemic1***
O2O-FDSb***

Never 43.1% 31.2% 24.8% 33.2%
Once each month or less 44.9% 49.3% 40.1% 44.8%
Twice each month or more 12.1% 19.5% 35.0% 22.0%
O2O-FDS consumption during the COVID-19 epidemica***
Never 42.1% 26.0% 21.0% 29.8%
Once each month or less 38.0% 40.6% 41.4% 40.0%
Twice each month or more 19.9% 33.5% 37.6% 30.2%
C&C consumption before the COVID-19 epidemica*** C&Cb***
Never 53.3% 51.9% 29.1% 45.0%
Once each month or less 38.8% 37.3% 39.5% 38.5%
Twice each month or more 7.8% 10.8% 31.4% 16.4%
C&C consumption during the COVID-19 epidemica***
Never 42.3% 48.5% 22.9% 38.1%
Once each month or less 40.2% 32.7% 43.7% 38.8%
Twice each month or more 17.5% 18.9% 33.3% 23.1%
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4.2  Influences of e‑service quality on e‑commerce food shopping

According to e-service quality attributes, menu visual appeal, trustworthiness and 
customer-service quality are significantly linked to the food consumption with one 
or several of the three e-commerce modes. As such, H1a-c are partially supported. 
There have been many previously published studies indicating the significant influ-
ences of e-service quality attributes on consumer adoption of O2O-FDS [5, 9–11]. 
Our findings alleviate the lack of understanding of the influence of e-service quality 
attributes on consumer adoption of food shopping with the B2C and C&C e-com-
merce modes.

Visual menu appeal is positively correlated with B2C food shopping both before 
and during the epidemic, as well as O2O-FDS food shopping during the epidemic. 
This is consistent with previous research emphasizing the significance of effective 
e-commerce app/platform design and image layout in capturing consumers’ atten-
tion toward food and restaurants, particularly within the O2O-FDS app/platform [5, 
9–11]. As the O2O-FDS platform mainly caters to restaurant meal consumption, a 
well-designed image layout and meal presentation on the app/platform play a crucial 
role in stimulating consumers’ appetite and influencing their final decision to make a 
purchase [5, 9–11]. Our study is the first to highlight the same importance of visual 
menu appeal in the context of B2C food shopping.

Customer-service quality is negatively associated with O2O-FDS food shopping 
before the epidemic. Trustworthiness is negatively associated with consumer adop-
tion of C&C food shopping before and during the epidemic. This highlights the fact 
that customer support and the trustworthiness of sellers still pose barriers for con-
sumers when it comes to adopting food shopping with O2O platforms/apps in West-
ern countries. Recent studies also indicate increasing issues of trustworthiness for 
O2O-FDS platforms/apps in China, stemming from numerous unlicensed O2O-FDS 
restaurants using low-quality food ingredients in their delivered meals [19, 57]. It is 
essential for the O2O industry in developed Western countries (e.g. NZ, the UK, and 
Denmark) to take note of these issues and prevent them.

4.3  Influences of innovation‑adoption characteristics on e‑commerce food 
shopping

Regarding IACs, perceived ease and social norm are significantly linked to the food 
consumption with one or several of the three e-commerce modes. As such, H2a-c 
are partially supported. Social norm has a significantly positive relationship with 
O2O-FDS food shopping before the epidemic, and C&C food shopping before and 
during the epidemic. This fits with the previous findings about the positive influ-
ences of perceived incentives (e.g. peer pressure) on consumers adoption of e-com-
merce food shopping [8, 10, 19, 26].

Perceived ease (the reversed measurement for perceived complexity) is signifi-
cantly and positively linked to B2C food shopping before the epidemic. Previous 
studies provide conflicting findings. Some scholars indicate the significant influence 
of perceived ease/complexity on consumer adoption of food shopping with B2C and 
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O2O-FDS; meanwhile other scholars cannot find the same significant influence of 
this in their studies [8, 15, 19, 26]. Our study shows that perceived complexity (e.g. 
if the modes are easy to use) is still a barrier for consumer adoption of food shop-
ping with B2C in developed Western countries.

4.4  Influences of e‑commerce food choice motives on e‑commerce food shopping

The following EFCMs are significantly linked to the food consumption with one or 
several of the three e-commerce modes: unavailable offline, contactless delivery/col-
lection, discount, safety concern, quality concern, others’ reviews, sensory appeal, 
affordability, mood, purchase convenience and processed convenience. As such, 
H3a-c are partially supported. Previous studies indicate the significantly negative 
relationship of taste appeal on consumers’ purchase intentions toward O2O-FDS in 
China due to low quality and bad-tasting meals provided by a number of unlicensed 
restaurants on the Chinese O2O-FDS platforms [3, 19, 57]. Our study is the first to 
explore the influence of sensory appeal as a general EFCM (e.g. taste, texture, smell, 
and appearance) on consumer adoption of e-commerce food shopping. The study 
has found its significantly positive relationship with O2O-FDS and C&C food shop-
ping before the epidemic. This indicates that unlicensed restaurants on O2O plat-
forms are not an issue, and consumers have positive sensory experiences regarding 
food/meals ordered from O2O platforms in developed Western countries.

Mood is significantly and positively linked to the food shopping with all the three 
e-commerce modes. This corresponds with the significantly positive influence of 
hedonic motivation on consumer adoption of O2O-FDS [15, 16]. Therefore, our 
findings indicate that consumers seek mood enhancement (e.g. relaxation and fun) 
through e-commerce food shopping in Western countries.

Affordability has a significantly negative relationship with O2O-FDS food shop-
ping before and during the epidemic, and C&C food shopping before the epidemic. 
Previous studies provide conflicting results about the influences of price concern on 
consumer adoption of e-commerce food shopping. One study indicates the non-sig-
nificant influence of price concern on the adoption of four e-commerce food shop-
ping modes B2C, O2O-FDS, O2O-IS and New Retail [3]. Another study points out 
the significantly negative influence of price concern on the adoption of O2O-FDS 
[19]. In two other studies, price concern is found to have a significantly positive 
influence on consumers’ satisfaction before or during the epidemic [10, 15]. Our 
findings indicate that e-commerce food shopping might still not be competitive in 
price value compared to the food products/services sold in traditional offline chan-
nels in Western countries. As such, price concern is still a barrier for consumer 
adoption of e-commerce food shopping in Western countries.

Another price-related EFCM—discount—has a significantly positive relation-
ship with C&C food shopping before the epidemic. Previous studies indicate that 
discount is a major marketing approach to attracting price-sensitive consumers to 
adopt O2O-FDS [5]. While our findings only show the significant influence for the 
C&C mode, rather than for the B2C and O2O-FDS modes. This inclines toward the 
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previous findings regarding the non-significant influence of discount on consumer 
adoption of food shopping with O2O-FDS and B2C in China [3, 19].

Others’ reviews had a significantly negative influence on O2O-FDS food shop-
ping before the epidemic. This is not consistent with previous studies that indicate 
the positive influence of others’ opinions, ratings and reviews on consumer adoption 
of B2C food shopping, and the non-significant influence of online reviews on O2O-
FDS food shopping [3, 19, 39]. Our findings might be a reflection of consumers’ 
dissatisfaction with food shopping on the immature O2O-FDS platforms in West-
ern countries; they may accept many negative and unpleasant opinions, ratings and 
reviewers from other users with regard to it.

Safety concern is positively and significantly linked to O2O-FDS food shopping 
before the epidemic. This is in line with the previous findings about consumers’ pos-
itive safety perceptions toward O2O-FDS [8, 11, 19]. This may be caused by the eas-
ier access of safety-related food and ingredient information about the ordered foods 
and meals on O2O-FDS platforms than the offline purchase of foods and meals in 
local retailers and restaurants [19].

Quality concern has a significantly negative impact on O2O-FDS food shopping 
before and during the epidemic. Food quality is a key factor in influencing con-
sumers’ repurchase in the O2O-FDS mode [5, 11]. One study indicates significant 
impacts of quality concern on food shopping with B2C and O2O-FDS in China, 
which Chinese consumers have positive perceptions toward the quality of food prod-
ucts purchased from B2C and O2O-FDS platforms [3]. While our findings indicate 
that Western consumers in general have negative impressions of the food quality 
from O2O-FDS platforms.

Purchase convenience has a significantly positive influence on O2O-FDS food 
shopping during the epidemic. Processed convenience has a significantly positive 
influence on the B2C food shopping during the epidemic. Convenience (e.g. sav-
ing purchase or cooking time) is highlighted by most previous relevant studies as 
the most significant advantage of e-commerce food shopping compared to tradi-
tional offline food shopping [9, 10, 58, 59]. Our finding aligns with the significantly 
positive influence of processed convenience on consumer adoption of O2O-FDS, 
as recognized by a previous study [3]. Further, previous studies provide conflict-
ing findings about the influence of purchase convenience on consumer adoption of 
e-commerce food shopping. This has a positive influence on consumers’ attitudes 
toward food shopping with B2C and O2O-FDS, but a negative influence on their 
purchase intention toward O2O-FDS in China and/or Thailand [3, 10, 19]. Our find-
ings may reflect that Western consumers have favorable impressions of purchase 
convenience, such as time-saving, in the context of O2O-FDS food shopping.

Unavailable offline has a significantly positive influence on B2C food shopping 
before the epidemic. Meanwhile contactless delivery/collection has a significantly 
positive influence on food shopping with all the three e-commerce modes. All 
these findings reflect the advantages of e-commerce food shopping (e.g. avoidance 
of physically contacting sellers, and the sale of offline shortage food) compared to 
traditional offline food shopping. These advantages have resulted in the increased 
acceptance of e-commerce food shopping by consumers during the epidemic, glob-
ally [8, 11, 37, 45–49].
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4.5  Influences of socio‑demographics on e‑commerce food shopping

The following socio-demographics are significantly linked to the food consumption 
with one or several of the three e-commerce modes: age, financial situation, occupa-
tion, marital status, education and residential place (rural/urban). As such, H4a-c are 
partially supported. Age is significantly and negatively linked to food shopping with 
all three e-commerce modes. This is in line with the previous findings that young 
people are more likely to accept e-commerce food shopping than old people [3, 12, 
19]. This is reasonable. E-commerce food shopping is an innovative food consump-
tion pattern, particularly in Western developed countries. Young people are consist-
ently pioneers in their adoption of food innovation [60].

Education is significantly and positively linked to B2C food shopping before and 
during the epidemic. In addition, the financial situation also has a significantly posi-
tive relationship with C&C food shopping before the epidemic. This corresponds 
with the previous findings that those consumers who have a higher level of edu-
cation and income are more likely to adopt e-commerce food shopping than their 
counterparts with a lower level of education and income [3, 19, 26].

Regarding occupation, being self-employed and managing employees have a sig-
nificantly positive relationship with the B2C food shopping. Previous studies have 
indicated the significant influence of occupation on consumer adoption of e-com-
merce food shopping. Consumers with a high or middle level of occupation are 
more willing to accept O2O-FDS, while self-employed people and workers are less 
likely to accept it; these are results from a pooled sample of China and NZ [19]. Fur-
thermore, students are less likely to purchase food with B2C platforms in China [3, 
26]. Our findings suggest that self-employed individuals and managing employees 
in Western countries are more inclined to shop for food through B2C platforms.

Place of residence (rural/urban) has a significant influence on O2O-FDS food 
shopping before and during the epidemic, and C&C food shopping before the epi-
demic. Urban consumers are more willing to use O2O-FDS. This corresponds with 
the previous findings that consumers who live in a more urbanised area are more 
likely to purchase food with B2C and O2O-FDS platforms in order to save time and 
deal with their stressful and fast-paced city lives than their counterparts living in 
a less urbanised area [3, 13, 19]. Furthermore, our study is the first to indicate the 
significant influence of residential place on C&C food shopping. Rural consumers 
are more willing to purchase food through C&C platforms than urban consumers. 
Western developed countries have a low-population base and a high vehicle owner-
ship ratio compared to Asian developing countries [17]. From this perspective, C&C 
might be a more suitable e-commerce food shopping mode for rural consumers in 
Western developed countries; they could conveniently drive through, and pick up 
their ordered food, and at the same time save the high delivery fee due to the long 
distance between their homes and food sectors, compared to O2O-FDS.

Regarding marital status, being married is significantly and positively associated 
with food shopping through all three e-commerce modes. In contrast, being single 
is significantly and negatively associated with O2O-FDS food shopping. This aligns 
with previous findings that married individuals are more willing to shop for food 
through B2C and O2O platforms because they tend to cook for their families and 
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share meals with family members more frequently than single individuals [3, 19, 
26].

In terms of country of residence, Auckland and London are both significantly 
and negatively associated with food shopping through all three e-commerce modes. 
In other words, this suggests a significantly positive association between Copenha-
gen and e-commerce food shopping. This corroborates the descriptive findings of 
e-commerce food shopping frequencies in these three cities within this study (see 
Sect. 4.1).

4.6  Comparison between e‑commerce food shopping modes

Table 5 highlights both the evident similarities and differences in how various fac-
tors influence the food shopping behavior of Western consumers across three e-com-
merce modes. Factors such as contactless delivery/collection, mood, younger age, 
and marital status exhibit significant and positive associations with all three e-com-
merce food shopping modes. This pattern reflects the typical profile of e-commerce 
food shoppers in Western countries, which comprises mainly young married indi-
viduals. Furthermore, it appears that these consumers view e-commerce food shop-
ping as a means to enhance their hedonic motivation and avoid the need for physical 
interaction associated with traditional offline food shopping.

When it comes to differences, B2C is significantly associated with perceived 
ease, unavailable offline, processed convenience, education, and occupations related 
to self-employment and managing employee. O2O-FDS is significantly associated 
with customer-service quality, safety concern, quality concern, others’ reviews and 
purchase convenience. C&C is significantly associated with trustworthiness, dis-
count, and financial situations. These significant relationships are not observed in 
the other two e-commerce food shopping modes in the findings. Additionally, the 
two O2O modes, O2O-FDS and C&C, are significantly associated with social norm, 
sensory appeal, affordability and residential place (rural/urban). These significant 
relationships are not found in B2C food shopping.

The differences may be attributed to variations in business types and consumers’ 
categorical preferences across e-commerce modes. B2C shops operate exclusively 
online and do not have physical stores in consumers’ local regions [3, 26]. Previ-
ous studies have shown that consumers prefer using B2C for purchasing processed 
and packaged food products [3, 26]. There has also been a rapid global growth in 
the B2C market for fresh food and meal kits [4, 13, 36, 61]. Consequently, the pri-
mary reason consumers use B2C is for the easy purchase of food ingredients that are 
not available offline, enhancing cooking convenience. This innovative food purchas-
ing pattern, which involves ordering and making payments online from non-local 
physical shops, may be more manageable for individuals with a high level of educa-
tion and those in occupations requiring self-employment or employee management, 
which also typically involves a higher level of education.

On the other hand, O2O (O2O-FDS, O2O-IS, and C&C) involves the e-commer-
cialization of food businesses operated by local physical retailers and restaurants [3, 
19, 27]. Local restaurant meals are the most commonly consumed food category in 
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O2O food shopping [3, 9, 10, 26]. As a result, consumers’ decisions when purchas-
ing meals through O2O platforms are heavily influenced by factors related to meal 
service quality such as customer service (e.g. delivery service quality), restaurant 
reputation (e.g. trustworthiness and others’ reviews), delivery/collection distance 
(e.g. residential location), as well as meal quality (e.g. food quality, safety and sen-
sory attributes). Additionally, price-related factors (e.g. financial situation, discounts 
and affordability) also play a significant role in consumers’ decision-making when 
using O2O for meal shopping. This may be attributed to the considerably higher cost 
of dining out (including take-away services), primarily due to high labor costs, as 
compared to cooking at home in Western developed countries [62, 63].

4.7  Comparison between the West and the East

In general, the factorial influences on the adoption of e-commerce food shopping 
among Western consumers are quite similar to those among their counterparts in 
Asia, with the following e-service quality, IAC, EFCM and socio-demographic fac-
tors significantly influencing food shopping with B2C and/or O2O-FDS modes: 
menu visual appeal, customer-service quality, perceived ease, social norm, safety 
concern, quality concern, sensory appeal, unavailability offline, contactless delivery/
collection, affordability, others’ reviews, mood, convenience, occupation, residen-
tial place, education, marital status and age [3, 5–8, 10–16, 19, 26, 45–49, 64–66]. 
Additionally, this study is the first to recognize the significant influence of several 
e-service quality, IAC, EFCM, and socio-demographic factors on C&C food shop-
ping. While only a few significant factors in B2C and O2O-FDS food shopping 
among Asian consumers do not show the same significant relationships with e-com-
merce food shopping among Western consumers in our study, including household 
size, menu informativeness, value for money and perceived compatibility [3, 5, 19, 
26]. All these results indicate the high reliability of IACs, e-service quality, socio-
demographics and EFCMs as instruments to predict consumers’ e-commerce food 
shopping behaviours, whether in the East or the West.

5  Conclusion and implications

5.1  Academic implications

This study makes numerous academic contributions. As one of the few empiri-
cal studies boasting a large sample size, it stands out as the first to systematically 
explore the significant influential factors on e-commerce food shopping. This explo-
ration is facilitated through a comprehensive model developed based on all the rel-
evant theories and factors associated with e-commerce food shopping, including 
EFCMs, IACs, e-service quality attributes, and socio-demographics. Furthermore, 
it marks the second study globally and the first in the Western world to compare the 
influences of these factors across multiple e-commerce food shopping modes. In our 
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case, we examine the distinctions between B2C, O2O-FDS and C&C. Our findings 
also confirm the different influences of these factors on Western consumer adoption 
of food shopping through various e-commerce modes. Additionally, this study is the 
first quantitative research with a large sample size to explore the influence of these 
factors on consumers’ C&C food shopping globally.

It’s worth noting that previous empirical consumer studies on e-commerce food 
shopping were often conducted using Asian-based samples with small sample sizes. In 
this regard, our study is the first to confirm the high reliability of IACs, e-service qual-
ity, socio-demographics and EFCMs as instruments to predict consumers’ e-commerce 
food shopping behaviors, whether in the East or the West. In summary, our study, 
conducted in a highly reliable and valid manner, provides foundational methods and 
insights that can inform and enlighten future exploratory and confirmatory research 
into consumer adoption of e-commerce food shopping, both in Eastern and Western 
countries.

5.2  Managerial implications

The findings also have significant managerial implications. Stakeholders in the food 
industry can now have a better and more comprehensive understanding of e-commerce 
food consumer behaviors in Western developed countries. Understanding the key fac-
tors that influence e-commerce food shopping behavior among Western consumers is 
crucial for businesses seeking to thrive in this dynamic market. The evident similari-
ties in preferences, such as the significantly positive influences of contactless delivery/
collection, mood, younger age and marital status across all three modes (B2C, O2O-
FDS, and C&C), suggest a common profile of predominantly young married indi-
viduals engaging in e-commerce food shopping and their significant reasons for using 
e-commerce food shopping to enhance hedonic motivation and reduce traditional 
offline physical communication with others. Therefore, promotion strategies for all 
e-commerce food shopping modes should be crafted to emphasize these aspects, such 
as ’getting relieved’, ’enhancing your mood’, ’young married couples’, and ’enriching 
your individual space’.

However, the differences observed, particularly in significant factors associated with 
each e-commerce mode, demand a differentiated approach when making promotion 
strategies. For B2C, it should emphasize the innovative and simple ordering pattern 
from non-local physical shops for unique ingredients, appealing to those seeking to 
enhance cooking convenience. This is particularly crucial among B2C pioneers, who 
often possess higher education levels and hold specific occupations related to self-
employment and managerial roles. On the other hand, O2O modes, notably O2O-FDS 
and C&C, are strongly linked to considerations of food quality, safety, service qual-
ity, reviews, trustworthiness and affordability. This indicates that O2O platforms should 
collaborate with local restaurants known for high meal quality and a good reputation. 
They should also develop promotion strategies to meet the cost-conscious nature of 
consumers for the O2O modes. Particular attention should be paid to recognizing user 
profiles based on the obvious differences in residential places for these two modes. 
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Urban consumers are pioneers for O2O-FDS, while their counterparts in rural areas are 
pioneers for C&C.

5.3  Limitations and future work

This study has several limitations. Firstly, it compared consumer adoption of food 
shopping through only three e-commerce modes: B2C, O2O-FDS and C&C. Future 
studies should consider exploring other significant e-commerce food shopping 
modes like O2O-IS, New Retail and the rising mode of live streaming e-commerce.

Secondly, this study focused on systematically understanding the significant fac-
tors influencing Western consumer adoption of multiple e-commerce food shopping 
modes by utilizing a comprehensive model. The data were collected solely from 
three Western countries. However, there is also a lack of understanding this sig-
nificant area in non-Western settings, such as Asia. Future studies should consider 
including non-Western samples to broaden the scope.

Thirdly, the data for this study were gathered only from the largest cities in NZ, 
the UK, and Denmark (specifically Auckland, London, and Copenhagen). To better 
understand regional similarities and differences within these three countries, future 
studies should involve nationally representative data collection.
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