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1 Consumer adoption of Online-to-Offline Food Delivery Services in China and 
2 New Zealand
3
4 Structured Abstract:
5
6 Purpose: This study explores impacts of innovation-adoption characteristics, food choice motives, 
7 segmentation and socio-demographics on consumer adoption of Online-to-Offline Food Delivery 
8 Services (O2O-FDS) in a western developed country - New Zealand and an Asian developing 
9 country - China.  

10
11 Design/methodology/approach: An online survey of 1,185 consumers provides data that we 
12 analyze using factor analyses, structural equation modeling and cluster analysis.
13
14 Findings: The following innovation-adoption characteristics and food choice motives have 
15 statistically significant effects on consumers’ attitudes and/or purchase intentions towards O2O-
16 FDS in the pooled sample and/or the samples of two countries: perceived incentive, perceived 
17 complexity, processed convenience, cheapness, taste appeal, safety-assured and purchase 
18 convenience. Three consumer segments are recognized: Conservatives (26.6%), Food-value-
19 seekers (40.8%) and Pioneers (32.6%). Significant differences are found in marital status, age, 
20 household income, education level, household size, occupation, country and residential areas 
21 across the three segments.
22
23 Originality/value: This is the first study to systematically understand significant influencing 
24 factors for the O2O-FDS adoption by using a sample set composed of both Eastern and Western 
25 consumers. This study is also the first to recognize consumer segments for the O2O-FDS adoption.
26
27
28
29 Abstract
30 Keywords
31  Consumer segmentation; food choice motives; innovation-adoption characteristics; O2O food 
32 delivery services.
33
34
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47 1. Introduction
48 The food industry faces opportunities and challenges from the irreversible global trend of e-
49 commercialized food marketing (Wang et al., 2020). The process of the e-commercialization of 
50 food marketing will speed up as a result of the COVID-19 pandemic (Withington, 2020). Different 
51 modes of e-commerce are suited to marketing different food categories (Wang et al., 2020). The 
52 business-to-consumer (B2C) mode (e.g. Amazon) has an obvious shortcoming that makes it more 
53 suitable for selling packaged foods like beverages and snacks (Quevedo-Silva et al., 2016; Piroth 
54 et al., 2020; Wang and Somogyi, 2018). The emergence of the Online-to-Offline mode 
55 supplements the role of B2C by enabling the success of the e-commercialization of meal services 
56 (Wang, 2020). Consumers now can purchase meals and food products, which are provided by their 
57 local restaurants/retailers and delivered to their places, by using Online-to-Offline Food Delivery 
58 Services (O2O-FDS) apps (established by the third-part service providers such as Uber Eats, or by 
59 physical restaurants and retailers themselves such as the meal ordering apps by Domino, and KFC) 
60 and the online ordering platforms by local supermarkets (Pigatto et al., 2017; Wang et al., 2020). 
61 The market shares of O2O-FDS are rising dramatically across the world (Eadicicco, 2019; Roh 
62 and Park, 2019; Wang, 2020). For this reason, understanding O2O-FDS consumption and, in 
63 particular, the relevant consumer behaviour, is vital if stakeholders of global foodservice industries 
64 are to create marketing strategies that ensure their food services meet actual consumer needs in 
65 this e-commerce age.
66 However, to date, consumer behaviour towards O2O-FDS is quite poorly explored. Few 
67 empirical consumer studies can be found on the topic, and most have been published in the past 
68 three years (Wang, 2020; Wang et al., 2020). Moreover, most of these studies have been conducted 
69 using consumer samples in Asian developing countries (e.g. China, India and Malaysia), because 
70 of the first explosion of O2O-FDS market growth in the region (Cho et al., 2019; Thibaud, 2019; 
71 Wang, 2020; Wang et al., 2020; Xiao et al., 2018). Specifically, there is a lack of empirical studies 
72 on O2O-FDS consumer behaviours in western developed countries, where dietary patterns are 
73 significantly different from Asian countries and there has been a recent rapid increase in O2O-
74 FDS market shares (Eadicicco, 2019; Roh and Park, 2019; Wang, 2020). While, there are only a 
75 few recently published journal articles in the field that explore consumer intentions to use O2O-
76 FDS in two western developed countries- The USA and Italy (Annaraud and Berezina, 2020; 
77 Brewer and Sebby, 2021; Cai and Leung, 2020; Gunden et al., 2020; Troise et al., 2020). To our 
78 knowledge, there is no prior study that compares O2O-FDS adoption between Eastern and Western 
79 consumers and provide a more generalized understanding of it surpassing the categories of 
80 Western and the Eastern dietary consumption patterns. 
81              A review study by Wang (2020) builds an all-embracing conceptual model of significant 
82 factors influencing O2O-FDS adoption. The study summarizes significant factors that have been 
83 found in the limited published studies addressing consumer adoption of O2O-FDS, and has 
84 classified them into four categories: Food choice motives (FCMs), Innovation–adoption 
85 characteristics (IACs), APP-service quality and Socio-demographics (Wang, 2020). However, as 
86 far as we know, there is still a lack of studies that systematically explore the effects of IACs and 
87 FCMs on consumer adoption of O2O-FDS. Further, only two published studies focus on 
88 identifying the significant socio-demographic features for the consumer adoption of O2O-FDS 
89 (Roh and Park, 2019; Wang et al., 2020). In addition, no study has explored consumer 
90 segmentation for O2O-FDS, although there are empirical studies that identify consumer segments 
91 for the adoption of B2C food purchasing (Jin et al., 2017; Kang et al., 2016; Wang and Somogyi, 
92 2018).
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93 To fill these knowledge gaps we examine impacts of IACs, FCMs, socio-demographics 
94 and segmentation on consumer adoption of O2O-FDS in a western developed country - New 
95 Zealand – and an Asian developing country – China. This contrast in O2O-FDS behaviour is both 
96 between a developing and a developed country, between an Eastern and a Western country, and 
97 between a developed and a developing O2O-FDS country. China leads in the O2O-FDS industry, 
98 with sales of US$ 51.5 billion (more than half of global O2O-FDS market value) in 2020 (Curry, 
99 2021; Wang, 2020). The O2O-FDS food market in New Zealand is rising but still lagging behind 

100 Asian developing countries, particularly China (Elluminati, 2020; Roh and Park, 2019).
101
102
103 2. Research framework
104
105 Figure 1 presents a framework for this study showing the context of the specific hypotheses and 
106 other research approaches. It was developed based on a literature review that revealed factors 
107 significantly influencing consumer adoption of O2O-FDS and a conceptual framework from the 
108 review study by Wang (2020) which has summarized significant influencing factors for consumer 
109 adoption of O2O-FDS. This section provides the theoretical and empirical background to it.
110
111 >>>>>>>>>>> Insert Figure 1
112
113 2.1 Consumer adoption
114  Previous studies identify a two-stage procedure of consumer adoption of O2O-FDS based on 
115 general attitudes and consumption behaviours (e.g. purchase or purchase intentions) (Cho et al., 
116 2019; Kang and Namkung, 2019; Wang et al., 2020; Yeo et al., 2017). Attitudinally, consumers’ 
117 summary evaluations (positive or negative) towards O2O-FDS have a strongly positive effect on 
118 their O2O-FDS purchases or purchase intentions (Cho et al., 2019; Kang and Namkung, 2019; 
119 Wang et al., 2020; Yeo et al., 2017). From that perspective, factors with direct effects on the 
120 attitudes towards O2O-FDS have indirect effects on the consumption behaviours towards O2O-
121 FDS (Wang et al., 2020). Therefore, a hypothesis (H) is developed as follows:
122
123 H1. Consumers’ attitudes towards O2O-FDS have significant effects on their purchase 
124 intentions towards O2O-FDS.      
125
126 2.2 Innovation-adoption characteristics
127 Hansen (2005) finds a five-factorial construct of IACs influence consumer adoption of e-
128 commerce food shopping. The five factors are perceived social norm (i.e. the peer pressures on an 
129 individual’s adoption of e-commerce food shopping), perceived compatibility (i.e. if the e-
130 commerce food shopping fits with an individual’s lifestyle and values), perceived relative 
131 advantage (i.e. the superiority of e-commerce food shopping compared to offline - such as time 
132 saving), perceived complexity (i.e. the complexity of using e-commerce food shopping services), 
133 and perceived risk (i.e. the risk from using e-commerce food shopping services such as payment 
134 problems and untrustworthy e-commerce sellers) (Hansen, 2005; Wang and Somogyi, 2018a). 
135                A numbers of studies systematically confirm the significant effects of consumers’ IACs 
136 on their adoption of Business-to-Consumer (B2C) food shopping (Wang and Somogyi 2018; Wang 
137 et al., 2020). Wang and Somogyi (2018) show deficiencies of the five-factorial construct of IACs 
138 for Chinese consumers, and develop an adjusted three-factorial construct for the IACs towards 
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139 B2C food shopping including perceived incentive (i.e. incentives that drove consumers to adopt 
140 B2C food shopping), perceived complexity and perceived risk. 
141             Some recent studies respectively confirm the significant effects of those IACs on consumers’ 
142 attitudes and consumption behaviour towards O2O-FDS (Kang and Namkung, 2019; Lee et al., 
143 2019; Ray et al., 2019; Roh and Park 2019; Suhartanto et al., 2019; Wu et al., 2015; Yeo et al., 
144 2017).  However, there is still a lack of studies that systematically explore the effects of IACs on 
145 the O2O-FDS adoption, in particular for consumers in Western developed countries. Therefore, 
146 two hypotheses (H) were developed to address the gaps:
147
148 H2. Consumers’ innovation-adoption characteristics have significant effects on their 
149 attitudes towards O2O-FDS.
150             H3. Consumers’ innovation-adoption characteristics have significant effects on their 
151 purchase intentions towards O2O-FDS.
152
153 2.3 Food choice motives
154 Steptoe et al (1995) find nine important motives for consumers’ daily food choices: health, mood, 
155 convenience, sensory appeal, natural content, price, weight control, familiarity and ethical 
156 concern. Recently, Wang et al. (2020) find ten FMCs related to e-commerce food shopping: taste 
157 appeal, value for money, cheap, wide variety, safety concern, quality concern, processed 
158 convenience, purchase convenience, others’ reviews and discount. Some recent studies have 
159 identified significant FCMs attached to consumers’ attitudes and consumption behaviours towards 
160 O2O-FDS such as quality concern, processed convenience, purchase convenience, taste appeal, 
161 wide variety and discount (Cho et al., 2019; Roh and Park, 2019; Ray et al., 2019; Suhartanto et 
162 al., 2019; Wang et al., 2020; Yeo et al., 2017).  However, there is still a lack of studies that 
163 systematically recognize the important FCMs attached to O2O-FDS adoption. This is especially 
164 true for consumers in Western developed countries. Therefore, two hypotheses (H) are developed 
165 in order to address the gap as follows:
166
167 H4. Consumers’ food choice motives have significant effects on their attitudes towards 
168 O2O-FDS.
169 H5. Consumers’ food choice motives have significant effects on their purchase intentions 
170 towards O2O-FDS.
171
172  2.4 Consumer segmentation and socio-demographics 
173 When analysing the socio-demographic influences on consumer behaviours, segmentation analysis 
174 is indispensable. Segmentation analysis is increasingly conducted in consumer and marketing 
175 studies, producing consumer segments followed by profiling with socio-demographic 
176 characteristics (e.g. Khan et al., 2019; Untaru et al., 2020; Zhang and Zhao, 2019). Regarding e-
177 commerce food shopping, there have been empirical studies conducted to identify consumer 
178 segments for the adoption of B2C food purchasing. Different segments have been recognized, 
179 based on consumers’ FCMs, product attribute perceptions, IACs or category preferences in relation 
180 to B2C food shopping (Jin et al., 2017; Kang et al., 2016; Wang and Somogyi, 2018). Significant 
181 socio-demographic characteristics for B2C online shopping, including income level, marital status, 
182 occupation and age, have been identified by profiling those segments in the studies (Jin et al., 
183 2017; Kang et al., 2016; Wang and Somogyi, 2018). However, to date, no study has explored 
184 consumer segmentation for O2O-FDS. 
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185 In our study, two IACs and five FCMs are recognized with significant impacts on the O2O-
186 FDS adoption. They are involved as segmentation variables to reveal consumer segments for O2O-
187 FDS. The consumer segments are profiled with socio-demographic characteristics including 
188 marital status, age, gender, income, education, residential area, household size, occupation and 
189 country.
190
191 3. Methods and materials
192 3.1 Participants and procedures 
193 A questionnaire was developed in English and Chinese. It was randomly sent to registered 
194 members of the consumer panels owned by two research agencies in China and New Zealand from 
195 November 2019 to March 2020. A quota sampling method was applied, using gender (male and 
196 female) and age (below and above 40 years of age) as the dimensions for quota stratification (Wang 
197 et al., 2015). The New Zealand survey was sampled based on regional population distribution 
198 across New Zealand: Auckland 34%, Waikato 10%, Wellington 18%, Canterbury 18%, Otago 8%, 
199 Bay of Plenty 6% and other New Zealand regions. The Chinese survey sampled equally from a 
200 first-tier city - Shanghai and a second-tier city – Qingdao, to reflect the differences in dietary 
201 habits, lifestyles, and economic and social development levels between first-tier and other-tiered 
202 cities in China (Wang et al., 2015).
203 A total of 1,185 valid responses were obtained; 604 from China and 581 from New Zealand. 
204 Respondents received a monetary incentive from the research agencies. Table 1 summarizes the 
205 socio-demographic distributions of the total sample, including marital status, age, gender, income, 
206 education, residential area, household size, O2O consumption frequency, and occupation and 
207 country. The household income was measured using a 10-step ladder developed from Stillman et 
208 al. (2015), where the lowest step (=1) represents the poorest people, and the highest step (=10) 
209 represents the richest people. China has a higher share of participants with frequent consumption 
210 experiences for O2O-FDS than New Zealand; 89.9% of Chinese participants use it often or 
211 sometimes; while the percentage for New Zealand participants is 54.7%.
212
213            >>>>>>>>>>> Insert Table 1
214
215 3.2 Measures 
216 Table 2 indicates the measures and items of FCMs and IACs involved in the study. It includes the 
217 original five factors of IACs that influence consumers’ adoption of e-commerce food shopping: 
218 Subjective norm, Perceived complexity, Perceived compatibility, Perceived relative advantage and 
219 Perceived risk (Hansen, 2005). Each of these five IACs was measured by using two or three items 
220 which were developed from a previous study on the consumer adoption of B2C food shopping by 
221 Wang and Somogyi (2018) and adjusted into the text expressions for O2O-FDS. A seven-point 
222 Likert agreement scale was used, with response categories from 1= totally disagree to 7= totally 
223 agree (Wang and Somogyi, 2018; Wang et al., 2020).
224 The table also includes the ten FCMs related to consumers’ adoption of e-commerce food 
225 shopping (Wang et al., 2020): Taste appeal, Value for money, Cheap, Discount, Wide variety, 
226 Safety-assured, Quality-assured, Processed convenience, Purchase convenience and Others’ 
227 review. Each FCM was measured by a single item which was developed from a recent study on 
228 the effects of FCMs in e-commerce food shopping (Wang et al. 2020) and adjusted into the text 
229 expressions for O2O-FDS. The seven-point Likert agreement scale was used again. 
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230 Participants’ attitudes towards O2O-FDS (the O2O-FDS attitudes) were measured by two 
231 items using a seven-point semantic differential scales with bipolar adjectives from 1= unhappy/dull 
232 to 7= happy/excited. The measures were developed from previous studies that examined 
233 consumers’ attitudes towards e-commerce food shopping (Wang and Somogyi, 2018; Wang et al., 
234 2020).
235 Participants’ purchase intentions towards O2O-FDS (the O2O-FDS purchase intentions) 
236 were measured by two items using the seven-point Likert agreement scale as the response 
237 categories. The measurement items were derived from previous studies that explored consumers’ 
238 purchase intentions towards B2C food shopping (Mortimer et al., 2016; Wang and Somogyi, 
239 2018).
240 >>>>>>>>>>> Insert Table 2
241
242 3.3 Data analysis
243 Data analysis was performed using SPSS 25 and AMOS 25 statistical packages. First, confirmatory 
244 factor analysis (CFA) and exploratory factor analysis (EFA) were conducted to examine if the 
245 factorial construct of IACs.  Second, a structural equation model (SEM) was built to associate 
246 consumers’ IACs and FCMs with their attitudes and purchase intentions towards O2O-FDS, 
247 followed by path analysis and multi-group path analysis in the pooled sample and the separate 
248 samples from China and New Zealand. Third, a two-step hierarchical cluster analysis was 
249 conducted to reveal consumer segments by using the significant IACs and FCMs for the O2O-FDS 
250 adoption as segmentation variables. Cross-tabulation with a χ2 test and one-way ANOVA test were 
251 employed to profile the consumer segments.
252
253 4. Results and discussions
254 4.1 Factor analyses of innovation-adoption characteristics
255 Table 3 shows results of the CFA for the five-factorial construct of IACs for O2O-FDS with the 
256 pooled sample from China and New Zealand. The value of goodness of fit index CFI was within 
257 the acceptable limit - above 0.9; while that for RMSEA was outside the acceptable limit - below 
258 0.08 (Pieniak et al., 2009). Furthermore, the individual items PR1 and PR2 did not load well on its 
259 latent variable (IAC factor)-perceived risk, with the values of standardized factor loading below 
260 than 0.5 (Wang et al., 2015).  In addition, severe multi-collinearity was recognized among three 
261 IACs social norm, perceived compatibility, and perceived relative advantage due to their 
262 correlation coefficients higher than 0.85 (Pieniak et al., 2009). Moreover, the AVE scores of these 
263 three IACs were lower than several squared correlation coefficients with other IACs. As such, the 
264 discriminant validity was not established on the five-factorial construct of IACs for O2O-FDS for 
265 the pooled sample from China and New Zealand. The same CFA was conducted with the Chinese 
266 and New Zealand samples separately, showing the same problems for discriminant validity 
267 including low factor loadings, severe multi-collinearity, the unacceptable relationships between 
268 AVE scores and squared correlation coefficients, and the RMSEA value higher than 0.08. 
269 Therefore, the five-factorial construct of IACs for O2O-FDS (Pieniak et al., 2009) seems 
270 unsuitable for the data of this study. 
271 >>>>>>>>>>> Insert Table 3
272 >>>>>>>>>>> Insert Table 4
273 Table 4 has results of the EFA that explored an adjusted factorial construct of the 
274 measurement items of IACs for O2O-FDS based on the pooled sample from China and New 
275 Zealand. A high Kaiser–Meyer–Olkin (KMO) value of 0.846 and a highly significant result of 
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276 Bartlett’s test of sphericity (χ2 = 5027.434, p = 0.000) indicated the IAC measurement items in 
277 this study were appropriate for EFA. Similar with the EFA findings of IACs for B2C food shopping 
278 in a previous study by Wang and Somogyi (2018a), a three-factorial construct was identified in 
279 the current case for O2O-FDS: perceived incentive, perceived complexity and perceived risk. Three 
280 old IACs social norm, perceived compatibility and perceived relative advantage loaded on a new 
281 IAC- perceived incentive which reflected the incentives driving consumers’ adoption of O2O-
282 FDS. 
283 Within the adjusted three-factorial construct, perceived incentive and perceived complexity 
284 had good internal reliabilities due to the Cronbach’s α values higher than 0.60 (Wang et al., 2015; 
285 Žeželj et al., 2012). The measurement item PRA2 was removed from the further analyses in the 
286 study due to high cross-loadings for two IACs (the value of standardized factor loading higher than 
287 0.35 on perceived incentive and perceived complexity) (Pieniak et al., 2009). Another item PR2 
288 was also deleted due to a relatively high cross-loadings (0.345 on perceived risk and above 0.35 
289 on perceived complexity) and the low values of standardized factor loadings (below 0.5) on all the 
290 three IACs in the adjusted factorial construct. In addition, good internal reliability was not 
291 established for perceived risk due to the Cronbach’s α value lower than 0.60. Considering the 
292 semantical and practical differences of its two measurement items PR1 and PR3 (‘receiving low-
293 quality or incorrect meal item’ versus ‘many untrustworthy restaurants’, see Table 2), the two 
294 items were treated as separate observed variables in the further analyses of this study.
295
296  4.2 Structural equation modeling 
297 A SEM was developed to associate consumers’ IACs and FCMs with their attitudes and purchase 
298 intentions towards O2O-FDS. It uses 4 latent variables and 24 observed variables. The observed 
299 variables regarding attitudes and purchase intentions had good internal reliabilities due to the high 
300 Cronbach’s α values: 0.909 and 0.794 (Wang et al., 2015; Žeželj et al., 2012). The mean values of 
301 FCM variables ranged from 4.45 to 5.61, with the highest values for processed convenience, 
302 purchase convenience and wide variety (higher than 5.5), and the lowest values for cheap (lower 
303 than 4.5). Severe multi-collinearity was not found among SEM independent variables, with all 
304 values of their correlation coefficients lower than 0.75.
305 The SEM performed well for the path analysis using the pooled sample. The goodness-of-
306 fit indices were within acceptance limits: below 0.08 for RMSEA and above 0.9 for CFI (Pieniak 
307 et al., 2009; Wang et al., 2015).  Regarding the multi-group path analysis for the samples between 
308 China and New Zealand, the RMSEA values for all the six restricted models (from 0.045 to 0.058) 
309 and the CFI values for five of them (from 0.910 to 0.963) were within the acceptance limits. Only 
310 the CFI value of the restricted model of measurement residuals was slightly outside the acceptable 
311 limit (0. 883). These results underpin the decision to pool the datasets from China and New Zealand 
312 in order to detect significant paths from the IACs and FCMs to attitudes and purchase intentions 
313 towards O2O-FDS in a more generalized way, combining East and West, and developing and 
314 developed countries (Pieniak et al., 2009; Wang et al., 2015). 
315  
316 >>>>>>>>>>> Insert Table 5
317 >>>>>>>>>>> Insert Figure 2
318
319 Table 5 indicates the test results of hypotheses in the study. Figure 2 shows the significant 
320 paths from the path analysis on the pooled sample and the multi-group path analysis for the 
321 country-specific samples. The attitudes had a significantly positive path to the purchase intentions 
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322 towards O2O-FDS for either the pooled sample or the samples of the two countries. As such, H1 
323 is strongly supported. This highlights the impact of consumers’ attitudes regarding their 
324 consumption behaviour in e-commerce food shopping with different modes including B2C, O2O 
325 and New Retail (Cho et al., 2019; Kang and Namkung, 2019; Wang and Somogyi, 2018; Wang et 
326 al., 2020; Yeo et al., 2017).
327 Regarding IACs, perceived incentive had a significantly positive path to both the attitudes 
328 and purchase intentions towards O2O-FDS for either the pooled sample or the separate country 
329 samples. Furthermore, perceived complexity had a significantly negative path to both the O2O-
330 FDS attitudes and purchase intentions for the pooled sample and the Chinese sample. It had a 
331 significantly negative path to the O2O-FDS attitudes in the New Zealand sample. In addition, the 
332 two observed variables of perceived risk- PR1 and PR3 (see Table 2) were found to have no 
333 significant path to both the O2O-FDS attitudes and purchase intentions in the pooled sample and 
334 the country-specific samples. Therefore, H2 and H3 are partially supported. The three kinds of 
335 incentives partially relate to previous relevant studies and are all found with significantly positive 
336 effects on consumers’ attitudes or consumption behaviours towards O2O-FDS (Kang and 
337 Namkung 2019; Lee et al, 2019; Ray et al., 2019; Roh and Park, 2019; Suhartanto et al., 2019; Wu 
338 et al., 2015; Yeo et al., 2017). The finding about Perceived complexity confirms previous findings 
339 that ease of use is still a barrier to consumers’ adoption of e-commerce food shopping with both 
340 B2C and O2O-FDS platforms (Kang and Namkung 2019; Lee et al, 2019; Ray et al., 2019; Roh 
341 & Park, 2019; Suhartanto et al., 2019; Wang and Somogyi, 2018; Wu et al., 2015; Yeo et al., 
342 2017).
343 According to FCMs, taste appeal has a significantly negative effect on the purchase 
344 intention towards O2O-FDS in the pooled sample. This is in line with the finding about the 
345 negative impact of taste appeal on Chinese consumers’ consumption of O2O-FDS by Wang et al. 
346 (2020). Meanwhile cheap has a significantly negative effect on the adoption of O2O-FDS in the 
347 pooled sample and the Chinese sample. These negative impacts of taste appeal and cheap 
348 correspond with the reality in Chinese O2O-FDS market. The rapid but less-regulated development 
349 have caused some issues and problems in the Chinese O2O-FDS industry recently; which many 
350 unlicensed restaurants using low quality food ingredients surge into the O2O-FDS business and 
351 provide cheap and low quality (often with unsatisfactory tastes and textures) meals (Li et al., 2020; 
352 Sun and Buijs, 2018). This may result into consumption experiences of bad taste and cheap meals 
353 which have a significantly negative influence on the O2O-FDS repurchase. While taste appeal has 
354 a significantly positive effect on the attitudes towards O2O-FDS so an indirectly positive effect on 
355 the purchase intention in the Chinese sample. This is the opposite to the directly negative effect of 
356 taste appeal on the purchase intention. It may reflect the difficult challenge for consumers to make 
357 correct assumptions about sensory attributes of O2O-FDS meals. Good taste expectations originate 
358 from O2O-FDS platform displays but sometimes pictures are not consistent with the actual, 
359 unexpected and unsatisfactory taste experience from these O2O-FDS meals (Li et al., 2020).
360 Processed convenience has a significantly positive effect on the adoption of O2O-FDS in 
361 the pooled sample and the Chinese sample. This is in line with the important role of perceived 
362 convenience in driving the meal purchase with O2O-FDS confirmed by previous studies (Cho et 
363 al., 2019; Wang et al., 2020; Wu et al., 2015; Yeo et al., 2017). Safety-assured has a significantly 
364 positive impact on consumers’ attitudes towards O2O-FDS in the New Zealand sample. This may 
365 be caused by the higher availability of safety-related information for ordered meals (e.g. 
366 ingredients and the restaurant reliabilities) by using e-commerce platforms than what is offered 
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367 using traditional offline restaurants (Chintagunta et al., 2012; Jin et al., 2017; Kang et al., 2016; 
368 Wang et al., 2020). In general, H4 and H5 are partially supported.
369 There are differences in the significant IACs and FCMs on the consumer adoption of O2O-
370 FDS between China and New Zealand. As shown in Figure 1, many significant paths found in the 
371 pooled sample and the Chinese sample are not found in the New Zealand sample including the 
372 significant paths from the IAC perceived complexity to the O2O purchase intentions, and from the 
373 FCMs processed convenience, cheap and taste appeal to the attitudes or purchase intentions 
374 towards O2O-FDS. These differences may be caused by the much more frequent consumption 
375 experiences with O2O-FDS by Chinese consumers than that by New Zealand consumers (see 
376 Table 1). From that perspective, those IACs and FCMs linked to real consumption experiences 
377 e.g. taste, the ease of use, price and if saving meal processing time cannot be recognized as the 
378 significant influencing factors for the O2O-FDS adoption by consumers in New Zealand where 
379 the O2O-FDS food market is rising but still lagging behind Asian developing countries, 
380 particularly China (Eadicicco, 2019; Roh and Park, 2019; Wang et al., 2020). While these IACs 
381 and FCMs may become significant factors in the future in New Zealand when the O2O-FDS 
382 market is mature enough so that consumers are more experienced in it like their current 
383 counterparts in China.
384
385 4.3 Segmentation analysis
386 The significant IACs and FCMs for the O2O-FDS adoption were involved in the segmentation 
387 analysis as segmentation variables. The two-step hierarchical cluster analysis resulted in a three-
388 segment solution. Table 6 indicates the size and mean value per segmentation variable for the 
389 pooled sample and the significant differences across the three segments for socio-demographic 
390 characteristics. 
391 Segment 1 contained 26.6% of the pooled sample. It had the lowest mean scores on one 
392 IAC, perceived incentives, and on four FCMs, taste appeal, cheap, processed convenience and 
393 purchase convenience, and the highest mean score for the IAC of perceived incentives amongst 
394 the three segments. The mean score for safety concern in Segment 1 had no significant difference 
395 from the mean of Segment 3, but a very significantly lower score than the score for Segment 2 (at 
396 least two points lower). All the segmentation variables in Segment 1 scored on or close to the 
397 negative answer anchor (below or close to 4). They generally considered all the FCMs not to be 
398 important regarding O2O-FDS (i.e. the mean scores were below or close to 4 for the FCMs). In 
399 addition, Segment 1 had a percentage of participants who had stopped or never used O2O-FDS 
400 that was much higher than the other two segments (see Table 6). Therefore, this segment was 
401 labelled the Conservatives (Wang and Somogyi, 2018). This segment was characterized by the 
402 oldest mean age and the highest percentages of participants who had a low household income, a 
403 low educational level, a low level of occupation, and a household size of one to two or four or 
404 more, amongst the three segments. The segment had a higher percentage of participants who lived 
405 in New Zealand than in China. For marital status, the segment had percentages of participants for 
406 all the three categories between that for the other two segments.
407 >>>>>>>>>>> Insert Table 6
408 Segment 2 was the largest segment, accounting for 40.8% of the pooled sample. The 
409 participants in this segment had positive perceptions regarding the incentives to use O2O-FDS (i.e. 
410 a score above 4 for perceived incentives). This segment had a higher percentage of participants 
411 who used O2O-FDS sometimes than the other two segments. The segment was typified by high 
412 mean scores for the FCM segmentation variables (all higher than or close to 6). In particular, the 

ac
ce

cp
ted

 m
an

us
cri

pt 
by

 BFJ



10

413 mean scores for three FCMs, taste appeal, cheap and safety concern, which were mainly derived 
414 from the consumers’ psychological satisfaction with the food itself, were significantly higher than 
415 the scores for these factors in the other two segments. For this reason, this segment was named the 
416 Food-value-seekers. This segment was typified by the highest percentages amongst the three 
417 segments of participants who were unmarried (single or with a partner), had a high level of 
418 household income, and lived in New Zealand. The segment had a mean age between that for other 
419 two segments and a higher percentage of participants with a high educational level than those with 
420 a low educational level. It experienced an equal distribution of participants (around 33%) among 
421 the three household size categories (one to two, three, and four or more). Regarding occupation, 
422 this segment had the highest percentage of workers and self-employed participants amongst the 
423 three segments, and percentages for the other occupational categories between that for the other 
424 two segments.
425 Segment 3 accounted for 32.6% of the pooled sample. Like the participants in Segment 2, 
426 the participants in this segment had positive perceptions regarding the incentives to use O2O-FDS. 
427 They considered the convenience-related FCMs, processed convenience and purchase 
428 convenience, to be very important for their use of O2O-FDS. They were less likely than their 
429 counterparts in the other two segments to consider the use of O2O-FDS to be complicated. The 
430 segment had the highest percentage of participants who used O2O-FDS often, and the lowest 
431 percentage of participants who had stopped or never used O2O-FDS, among the three segments. 
432 From that perspective, this segment was labelled the Pioneers (Wang and Somogyi, 2018). The 
433 segment was characterized by the youngest mean age and the highest percentages of participants 
434 amongst the three segments who had a middle level of household income, a high educational level, 
435 a household size of three, and a high or middle level of occupation, who were married, and who 
436 lived in China. This segment had the lowest percentage amongst the segments of participants with 
437 a low occupational level.
438 There are significant differences in the consumer segmentation for O2O-FDS between 
439 China and New Zealand. Chinese consumers are more likely to be Pioneers for O2O-FDS, with a 
440 high consumption frequency. In contrast, New Zealand consumers are more likely to be Food-
441 value-seekers for O2O-FDS, with a low consumption frequency, or Conservatives who have 
442 stopped using it or have never used it. This corresponds with the fact that Asian developing 
443 countries, particularly China, have a higher level of marketing development for O2O-FDS than 
444 western developed countries (Cho et al., 2019; Thibaud, 2019; Wang, 2020; Wang et al., 2020; 
445 Xiao et al., 2018). 
446 According to the O2O-FDS segmentation between residential areas in China, significant 
447 differences can be recognized between Shanghai and Qingdao. Shanghai consumers are more 
448 likely to become Food-value-seekers and Pioneers for O2O-FDS than their counterparts in 
449 Qingdao, while Qingdao consumers are more likely to become Conservatives for O2O-FDS than 
450 Shanghai consumers. This is in line with the reality that China’s top-tier cities, like Shanghai and 
451 Beijing, have greater demand and market size for O2O-FDS than lower-tier cities like Qingdao 
452 (Daxue Consulting, 2020). There are different food consumption preferences between China’s 
453 first-tier and other-tier cities because of the different economic and social levels of development, 
454 with consumers in first-tier cities being more willing to save time in food consumption in order to 
455 deal with their stressful and fast-paced lives than their counterparts in lower-tier cities who have a 
456 relatively slower pace of life (Wang et al., 2015). O2O-FDS meets the demand in China’s first-tier 
457 cities for a tool to save people’s food purchasing and processing time (Cho et al., 2019; Roh and 
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458 Park, 2019; Suhartanto et al., 2019; Wang et al., 2020; Yeo et al., 2017). No such significant 
459 difference is found between the residential areas in New Zealand. 
460 Many socio-demographic characteristics are identified as having significant influences on 
461 the use of O2O-FDS, including marital status, age, income, education, household size and 
462 occupation. The findings indicate that the Pioneers segment consists of consumers who are more 
463 likely to use O2O-FDS frequently, are married, are young and have a high or middle level of 
464 occupation. This confirms the previous findings about the typical profile of frequent O2O-FDS 
465 users (Roh and Park, 2019; Wang et al., 2020). 
466 This study is the first to indicate the significant influences of household size, educational 
467 level and income level on O2O-FDS consumption. Those consumers with a high educational level 
468 or a high or medium income level are more likely to become O2O-FDS users (i.e. consumers in 
469 the Pioneers and Food-value-seekers segments) than their counterparts with a low level of 
470 education or income (i.e. consumers in the Conservatives segment). The findings are similar to 
471 results for the B2C food shopping mode, which show that very frequent users have a high or 
472 medium income or a high educational level (Hansen, 2005; Morganosky and Cude, 2000; Wang 
473 and Somogyi, 2018). In addition, frequent O2O-FDS users (i.e. consumers in the Pioneers 
474 segment) are much more likely to have a household size of three than those who use O2O-FDS 
475 less often (i.e. consumers in the Food-value-seekers segment and the Conservatives segment).
476
477
478 4.4 Limitations and future studies
479 Nevertheless, this study does have limitations.  Firstly, based on the Yamane formula (Israel, 
480 2009), our sample sizes were enough to represent populations of China and New Zealand (above 
481 400 for each country, at 95% confidence level). However, given the nature of the quota sampling 
482 method in our surveys, our samples did not fully represent the demographic distributions of the 
483 two countries. It is strongly recommended for future relevant studies to employ a more 
484 representative sample from the two countries, or even involve more countries (particularly western 
485 countries such as US, UK, Australia and EU countries). Secondly, due to the lack of literature and 
486 studies regarding choice motives for O2O-FDS, we might not fully explain the effects of cheap 
487 and taste appeal on the O2O-FDS adoption. This may raise relevant research questions for future 
488 scholarly work. 
489
490 5. Conclusion and implications
491 5.1 Theoretical implications
492 This study modifies the existing theories for consumer adoption of O2O-FDS. Previous studies 
493 only provide scattered empirical findings for this emerging research topic. Based on the findings, 
494 Wang (2020) builds the all-embraced conceptual model of significant influencing factors for the 
495 O2O-FDS adoption. The current study is the first to develop a hypothetical framework based on 
496 the conceptual model, and examine its reliability by using a real consumer sample set. In particular, 
497 this study is the first to recognize consumer segments and to explore the impacts of so-
498 demographics by using the segmentation profiling approach for the O2O-FDS adoption. In 
499 addition, this study revises the measurement design of FCMs and IACs used in previous studies 
500 (Wang and Somogyi, 2018; Wang et al., 2020), with the first time to make them specifically for 
501 the O2O-FDS consumer studies. All these efforts contribute to a more reliable and systematic 
502 understanding of the factors significant influencing O2O-FDS adoption. 
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503            This is the first study to systematically understand significant influencing factors for the 
504 O2O-FDS adoption by using a sample set composed of both Eastern and Western consumers. The 
505 results of the multi-group path analysis statistically underpin our decision to pool the datasets from 
506 China and New Zealand. This confirms the high reliability and validity for the more generalized 
507 understanding of impacts of FCMs, IACs, socio-demographics and segmentation on consumer 
508 adoption of O2O-FDS in this study, surpassing the West and East. Further, as far as we know, 
509 there is a lack of studies comparing consumer adoption of O2O-FDS between Eastern and Western, 
510 between developing and developed, and between O2O-FDS developed and developing countries. 
511 Our findings based on the sample set from China and New Zealand significantly addressed this 
512 knowledge gap and will inspire scholars to conduct additional and relevant studies.
513
514 5.2 Managerial and policy implications
515 Apart from the important theoretical implications mentioned above, the study findings have 
516 important managerial and policy implications as well. The findings can assist stakeholders of the 
517 global food industry to better understand consumer behaviour towards O2O-FDS. This will enable 
518 them to develop effective promotions for their food products to be marketed effectively utilising 
519 the O2O-FDS e-commerce mode. For example, food marketers could develop marketing 
520 promotions to highlight those product characteristics related to the significant IACs and FCMs on 
521 the O2O-FDS adoption (e.g. the high in processed convenience, food safety or the simple ordering 
522 platform to use). Further, the findings can also help global food producers and food service 
523 providers to recognize the right target groups for their products and services in order to develop 
524 effective marketing strategies in this e-commerce era. For consumers in the Pioneers segment, 
525 efforts could be made to enhance their experiences and expressions in the convenience aspect of 
526 the usage of the O2O-FDS platforms, while for consumers in the Food-value-seekers segment, 
527 more efforts should be made to improve their experiences in relation to the food-based values (e.g. 
528 the taste, price and safety) of the dishes they order from O2O-FDS platforms. Regarding 
529 consumers in the Conservatives segment, efforts should focus on enhancing their positive image 
530 and perceptions of the benefits of using O2O-FDS.
531             The explosion of O2O-FDS first appears in Asian developing countries (particularly China) 
532 due to low labour costs, cheap mobile devices and services, and huge population bases relative to 
533 developed countries (e.g. New Zealand) (Wang, 2020). While the O2O-FDS market shares are 
534 increasing quickly in developed countries (e.g. U.S., U.K. and New Zealand), particularly during 
535 the Covid-19 epidemic (Brewer and Sebby, 2021; Eadicicco, 2019; Elluminati, 2020; Roh and 
536 Park, 2019; Wang et al., 2020). Our findings reveal how much more significant choice motives 
537 appeared for the adoption of O2O-FDS in China than in New Zealand. As mentioned above, this 
538 difference may be caused by the greater development of O2O-FDS in China relative to New 
539 Zealand. However, some of our findings correspond with the current problems in the fast moving 
540 but less-regulated development in the Chinese O2O-FDS market (Li et al., 2020; Sun and Buijs, 
541 2018). Our Chinese participants have been dissatisfied with poor tasting and cheap meals from 
542 their O2O-FDS orders. This negatively influences their repurchase intentions via O2O-FDS. This 
543 informs stakeholders in the O2O-FDS developing countries (e.g. New Zealand) to make relevant 
544 marketing strategies and policies in order to avoid the same development problems in their own 
545 O2O-FDS markets (e.g. reasonable regulations to avoid unqualified restaurants and food 
546 ingredient businesses entering the industry).
547
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Table 1 Socio-demographics of the sample in this study 
Total sample  (n=1185)

Country Residential area
China 51% Auckland 17%
New Zealand 49% Wellington & Canterbury & Waikato 22.9%
Marital status Other NZ regions 9.2%
Married 55.3% Shanghai 25.5%
No, but has a partner 15.6% Qingdao 25.5%
Single 29.1% Household size
Age 1-2 26.7%
Mean value 37.84 3 38.1%
Range 18-79 ≥4 35.2%
Gender
Male 50.1% Occupation 
Female 49.9% Managing employee 22.3%
Income (income ladder) Salaried employee 32.4%
Low income (1-4) 27.4% Student 11.6%
Middle income (5-6) 48.5% Worker 8.8%
High income (7-10) 24.1% Self-employed 8.4%

Education Other (Unemployed, Retired, Farmer, 
Housewife/houseman or On leave) 16.5%

Low educational level 45% O2O-FDS consumption frequency Total sample China New Zealand
High educational level 55% Stopped or never using it 27.3% 10.1% 45.3%

Sometimes (less than once a month) 37.5% 33.3% 41.8%
Often (once a month or more) 35.2% 56.6% 12.9%

Note: Low educational level= Trade training (New Zealand)/College degree (China), high school or below; High educational level= Bachelor degree or above.
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Table 2 Measurement items in the study
Code Factor and measurement items
SN Subjective norm 
SN1 Members of my family think that it is a good idea to order meals by using mobile meal delivery 

apps.
SN2 Most of my friends and acquaintances think that order meals by using mobile meal delivery apps 

is a good idea.

PCL Perceived complexity
PCL1 Ordering meals by using mobile meal delivery apps is in general very complex.
PCL2 With using mobile meal delivery apps, it is difficult to order meals.

PCT Perceived compatibility
PCT1 Ordering meals by using mobile meal delivery apps is attractive to me in my daily life.
PCT2 Ordering meals by using mobile meal delivery apps is well suited to the way of my daily eating.

PRA Perceived relative advantage
PRA1 Online meal ordering services is favorable as it makes me less dependent on restaurant opening 

hours.
PRA2 Online meal ordering services saves much time.
PRA3 There is a lot of money to be saved through online meal ordering services.

PR Perceived risk
PR1 A risk when ordering meals by using mobile meal delivery apps is receiving low-quality or incorrect 

meal items.
PR2 Security around payment on the mobile meal delivery apps is not good enough.
PR3 There are too many untrustworthy restaurants on the mobile meal delivery apps.

Food Choice Motives 
(It is important to me that the meal I ordered by using mobile meal delivery apps…)

TA Is delicious (Taste appeal).
VM Has a good value for money (Value for money).
C Is cheap (Cheap).
D Has a discount or e-coupon (Discount).
WV Has a wide variety to choose (Wide variety).
S Is reliable in safety (Safety-assured).
Q Has a high quality (Quality-assured).
PRC  Saves my time for cooking (Processed convenience).
PUC Saves my time for purchasing food or food ingredients (Purchase convenience).
OR Has good evaluations from other buyers (Others’ reviews).

A Attitudes toward O2O-FDS
A1 Unhappy/Happy
A2 Dull/Excited

PI Purchase intentions toward O2O-FDS
PI1 I expect to purchase my daily meals by using mobile meal delivery apps.
PI2 I am willing to use online meal delivery services.
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Table 3 Results of the CFA and the correlation matrix based on the factorial construct of innovation-
adoption characteristics toward O2O-FDS for the pooled sample from China and New Zealand (n=1185) 

Note: For the codes of variables, please see Table 2; Goodness-of-fit indices: RMSEA=0.083, CFI=0.928, 
Chi-square=404.976, DF=44, p=0.000.

Latent and observed 
variable 

Standardized factor loading Composite reliability Average variance 
extracted (AVE)

Subjective norm 0.660 0.493
SN1 0.685
SN2 0.719
Perceived complexity 0.832 0.713
PCL1 0.807
PCL2 0.880
Perceived compatibility 0.804 0.672
PCT1 0.835
PCT2 0.804
Perceived relative 
advantage

0.661 0.398

PRA1 0.727
PRA2 0.621
PRA3 0.529
Perceived risk 0.540 0.293
PR1 0.479
PR2 0.699
PR3 0.401
Correlation matrix 1 2 3 4 5
1. Subjective norm           1
2.  Perceived complexity     -0.106 1
3.  Perceived compatibility 0.901 -0.141 1
4.  Perceived relative advantage 0.918    -0.322 0.961 1
5.  Perceived risk -0.182     0.688 -0.197 -0.258 1
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Table 4. Results of the EFA resulted in the adjusted factorial structure of innovation-adoption 
characteristics toward O2O-FDS for the pooled sample from China and New Zealand (n=1185)

Note: For the codes of measurement items, please see Table 2; Kaiser–Meyer–Olkin (KMO)value=0.846; 
Results of Bartlett’s test of sphericity (Approx. χ2=5027.434, p=0.000).

Factor and item Standardized factor loading Cronbach’s α Percent explained variance
Perceived incentive Code: PIN 0.861 27.575
SN1 0.647
SN2 0.670
PCT1 0.809
PCT2 0.796
PRA1 0.709
PRA2 0.553
PRA3 0.569
Perceived complexity        0.775 15.605
PCL1 0.817
PCL2 0.840
PR2 0.481
Perceived risk       0.500 7.305
PR1 0.497
PR3 0.651
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Table 5 Test results of hypotheses in the study

Note: s= supported; ns= not supported; ps= partially supported.

Code Description Pooled China New Zealand
H1 Attitudes           → Purchase intentions s s s
H2 IACs        → Attitude ps ps ps

Perceived incentive → Attitude s s s
Perceived complexity        → Attitude s s s
Perceived risk       → Attitude ns ns ns

H3 IACs        → Purchase intentions ps ps ps
Perceived incentive → Purchase intentions s s s
Perceived complexity        → Purchase intentions s s ns
Perceived risk       → Purchase intentions ns ns ns

H4 FCMs        → Attitude ps ps ps
Taste appeal → Attitude ns s ns
Value for money → Attitude ns ns ns
Cheap → Attitude s s ns
Discount → Attitude ns ns ns
Wide variety → Attitude ns ns ns
Safety-assured → Attitude ns ns s
Quality-assured → Attitude ns ns ns
Processed convenience → Attitude s s ns
Purchase convenience → Attitude ns ns ns
Others’ reviews → Attitude ns ns ns

H5 FCMs        → Purchase intentions ps ps ns
Taste appeal → Purchase intentions s s ns
Value for money → Purchase intentions ns ns ns
Cheap → Purchase intentions ns s ns
Discount → Purchase intentions ns ns ns
Wide variety → Purchase intentions ns ns ns
Safety-assured → Purchase intentions ns ns ns
Quality-assured → Purchase intentions ns ns ns
Processed convenience → Purchase intentions ns ns ns
Purchase convenience → Purchase intentions ns s ns
Others’ reviews → Purchase intention ns ns ns
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Table 6 Results of the segmentation analysis 
Segment 1 Segment 2 Segment 3

Conservatives Food-value-seekers Pioneers
(n=315) (n=484) (n=386)

Perceived incentives 3.03a 4.43b 4.39b

Perceived complexity 3.43a 3.17b 1.68c

Taste appeal 4.21a 6.36b 4.87c

Cheap 3.52a 5.52b 3.88c

Safety concern 3.98a 6.16b 3.83a

Processed convenience 4.05a 6.18b 6.17b

Gender 
Male 52.1% 49.4% 49.5%
Female 47.9% 50.6% 50.5%
Marital status*** 
Married 54.9% 46.5% 66.6%
No, but has a partner 16.2% 19.6% 10.1%
Single 28.9% 33.9% 23.3%
Age***
Mean value 40.8a 37.8b 35.47c

Income*** 
Low income 36.2% 25.2% 23.1%
Middle income 43.2% 46.3% 55.7%
High income 20.6% 28.5% 21.2%
Education***  
Low educational level 57.5% 48.6% 30.5%
High educational level 42.5% 51.4% 69.5%
Household size***
1-2 35.2% 33.7% 10.9%
3 26.7% 33.5% 53.1%
≥4 38.1% 32.8% 36%
Occupation***                        
Managing employee 16.2% 17.8% 32.9%
Salaried employee 26.0% 30.2% 40.4%
Student 9.5% 11.6% 13.5%
Worker 10.8% 11.4% 3.9%
Self-employed 9.8% 11.4% 3.6%
Other (Unemployed, Retired, Farmer, 
Housewife/houseman or On leave)

27.6% 17.8% 5.7%

Country*** 
China 37.1% 27.5% 91.7%
New Zealand 62.9% 72.5% 8.3%
Residential area in New Zealand (n=198) (n=351) (n=32)
Auckland 36.4% 33.3% 37.5%
Wellington & Canterbury & Waikato 33.3% 36.5% 40.6%
Other NZ regions 30.3% 30.2% 21.9%
Residential area in China** (n=117) (n=133) (n=354)
Shanghai 37.6 % 55.6% 52.0%
Qingdao 62.4% 44.4% 48.0%
Consumption frequency of O2O-FDS***
Stopped or never using it 53.7% 27.1% 6.2%
Sometimes (less than once a month) 34.3% 40.1% 36.8%
Often (once a month or more) 12.1% 32.9% 57.0%
Note: *** p<0.001; a - c indicate significantly different means; NZ= New Zealand.
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Figure 1 Research framework of the study
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Figure 2 Significant paths identified from the analysis of the pooled sample from China and 
New Zealand and the multi-group path analysis between the Chinese and New Zealand 
samples utilising standardized regression weights 
Note: ***= p<0.001; **= p<0.01; *= p<0.05; Goodness-of-fit indices for the path analysis of the pooled sample 
from China and New Zealand: RMSEA=0.057, CFI=0.963, Chi-square=703.953, DF=144, p=0.000; Goodness-of-
fit indices for the multi-group path analysis between China and New Zealand (unconstrained model): RMSEA=0.045, 
CFI=0.954, Chi-square=983.891, DF=288, p=0.000.
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