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EXTENDED ABSTRACT
In 2018, digital grocery sales in the US reached 23.9 billion dol-

lars and these figures are bound to amount to 53.9 billion dollars in 
2023. By 2022, 70 percent of US shoppers are expected to regularly 
shop for groceries online (eMarketer 2018; 2019). Other than the 
convenience factor (e.g., Chiang and Dholakia 2003; Wolfinbarger 
and Gilly 2001), a key reason why consumers shop online is that it 
allows them to choose from a wider, more varied assortment (The 
Food Industry Association 2018). Yet, it is unclear whether consum-
ers actually reap the rewards of these (seemingly) wider assortments 
and seek more variety when shopping online versus offline. 

In fact, despite its practical relevance, to date only little is 
known on how the composition of consumers’ shopping baskets 
differs online and offline. Extant literature on how consumers shop 
online versus offline has examined the impact of shopping channel 
on consumers’ price-sensitivity (Chu, Chintagunta and Cebollada 
2008), reactions to price promotions (Degeratu et al. 2001), brand 
loyalty (Danaher, Wilson and Davis 2003), preference for package 
sizes (Andrews and Currim 2004), size of the basket and typical fea-
tures of the purchased products such as product weight, size, and 
healthiness (Chu, Chintagunta, and Cebollada 2008; Pozzi 2013; 
Huyghe et al. 2017). Despite this research, literature remains silent 
on the variety of the items in consumers’ shopping baskets online and 
offline. The current research addresses this question and investigates 
whether—and if so, why—the shopping channel through which con-
sumers purchase groceries (i.e., online vs. offline) affects the variety 
of items in their shopping basket. 

Variety seeking, as an important behavioral factor in formulat-
ing marketing strategies (e.g., Ratner and Kahn 2002; Seetharaman 
and Che 2009) has been researched extensively in the literature. In 
this research, we define variety seeking at the product level, measur-
ing the number of unique products purchased in an online versus 
offline shopping basket. We hypothesize shopping baskets composed 
offline to exhibit more variety—that is, to contain more unique cate-
gory items relative to the total number of category items—compared 
to shopping baskets composed online. 

To build this proposition, we rely on the differential product 
presentation mode as a marked difference between online and offline 
shopping channels. Products are real and physically present in an 
offline store, whereas they are typically represented in visual forms 
such as pictures in online stores. We propose that, in comparison to 
the visual presentation of products in online shopping, the tangible 
and concrete presentation of products in an offline context (Huyghe 
et al. 2017) is likely to lead to a higher level of anticipated satia-
tion (i.e., the extent to which a food is expected to deliver fullness; 
Brunstrom, 2011, Wilkinson et al, 2012). Past research has shown 
that expected satiation is significantly affected by the sensory char-
acteristics of a food item such as viscosity and texture (e.g., Martin 
et al. 2015; McCrickerd et al. 2012) and its physical attributes (e.g., 
size, calorie density, Brunstrom and Rogers 2012). Importantly, this 
anticipated satiation can occur prior to the consumption, as consum-
ers can rely on their past experience with a food item to estimate 
the degree of fullness that this food is likely to deliver (Keenan, 
Brunstrom, and Ferriday 2015). Research also shows that consum-

ers may experience anticipated satiation if they simply simulate the 
consumption in their mind. For example, merely evaluating a food 
item repeatedly can result in satiation through mental simulation of 
the consumption (Larson, Redden, and Elder 2013). In the context of 
our research, we expect that the offline (versus online) presentation 
of a food item is more vivid and more likely to engender spontane-
ous mental simulation of the consumption, resulting a higher degree 
of anticipated satiation. Consumers feeling satiated are more likely 
to look for varieties in their purchase to maintain a desired level of 
stimulation.   

Studies
In a first study we compared the online and offline purchases of 

4,000 mixed-channel customers, who shopped online in some occa-
sions and offline in others over a period of 6 months (from January 
until July 2018). To be considered as a mixed-channel customer, the 
percentage of a customer’s online shopping trips needed to range 
between 25 and 75 percent. We focus on mixed-channel shoppers 
as this allows a better test of shopping channel effects (as in Huyghe 
et al. 2017, Chu et al. 2010, and Chu, Chintagunta, and Cebollada 
2008) than a comparison of single channel shoppers (e.g., shoppers 
who only shop online or offline), as the latter comparison does not 
account for many of the inherent differences between the two groups 
of customers.

For this study we collaborated with a large Western-European 
retailer who operates both online and offline for many years and car-
ries the same assortment in both channels. Specifically, this retailer 
offers a click-and-collect service, allowing customers to order their 
groceries online but pay and pick-up the groceries in one of the re-
tailer’s offline stores; the retailer does not provide a delivery at home 
service. 

As shopping baskets generally contain more products online 
than offline (e.g., Chu, Chintagunta, and Cebollada 2008; Pozzi 
2013) probably a result of convenience factor, we calculated the va-
riety in a shopping basket as the total number of unique food items 
to the total number of food products purchased in a category (Levav 
and Zhu 2009). Every UPC (universal product code) is being counted 
as a unique item so that variety is calculated at the product level (e.g., 
a product with a new flavor within the same category is considered 
as a unique product). For instance, if on a given shopping trip a cus-
tomer bought one raspberry and one strawberry yogurt, the degree 
of variety in this category would equal 2/2 or the maximum possible 
variety. The dataset encompasses multiple receipts per customers as 
we received all receipts of all selected customers over a time period 
of 6 months. Therefore, we run multilevel models to analyze these 
data as in previous studies (e.g., Chu, Chintagunta, and Cebollada 
2008; Chu et al. 2010; Huyghe et al. 2017). In addition, we installed 
a cut-off of €500 on shopping baskets’ total value, as basket values 
exceeding this cut-off likely do not reflect ‘regular’ household gro-
cery shopping.

In line with our hypothesis, customers’ shopping baskets were 
less varied when purchases were ordered online (MRatio online = .52, 
SD = .20) compared to when they were bought offline (MRatio offline = 
.62, SD = .25; F(1, 37219.35) = 2441.20; p <.001). Furthermore, we 
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show the robustness of this effect by looking at the effect at (1) dif-
ferent levels of total spending and for (2) twenty-four different food 
categories (see Summarizing Results Table – Panel B and Panel C). 
With the exception of “alcoholic beverages” and “weight loss prod-
ucts and supplements” for which there were no differences in the va-
riety chosen for online and offline purchases, our result show that the 
proposed effect of shopping channel holds for both the tempting and 
unhealthy product categories (e.g., cookies, candies, chips and salty 
snacks) and the less tempting, healthier categories (e.g., fruit and 
vegetables, fruit juices, bread, meat and flour products). It suggests 
that the tendency of variety seeking is higher offline than online. In 
an online shopping context, when purchasing from a product cat-
egory, shoppers are likely to select multiple of the same items rather 
than spreading their choices across the available choice options. 
Nevertheless, real online and offline stores differ in many aspects, 
besides their presentation mode. For example, mixed-channel shop-
pers might have different motivations for shopping online versus of-
fline, which may be reflected in their shopping baskets. If presenta-
tion mode contributes to the observed difference in variety seeking 
online versus offline, then a similar difference should be detected in a 
lab environment, where only the presentation mode differs. 

The goal of Study 2 was to replicate this effect in a controlled 
laboratory environment. Hereto, we set up a between-subjects de-
sign with two conditions (shopping channel: online vs. offline). For 
this study, we recruited 110 master students from a large Western-
European University (38 men, Mage = 21.75 year) whom participated 
in return for partial course credit.

In this study, we told participants that we were interested in 
developing the ideal salty snack mix. In both the online and offline 
conditions, we presented them with five typical salty snacks and told 
them that they could compile their ideal snack mix. In total, they 
could fill five slots, one by one, with their preferred salty snack. In 
other words, they could choose five times the same salty snack if 
they wanted to. In the online condition, participants where shown 
five pictures, one for each of the available salty snacks, and were five 
times instructed to select one. After each choice, the same five pic-
tures were shown along with the preceding choices they had made. 
In the offline condition, five boxes of each of the five salty snack 
mixes were placed in front of the participant. Participants could fill 
a five-compartment box by consecutively selecting five snacks and 
pouring them – one at a time – into the compartments. 

We measured variety using the number of unique snacks each 
participant had chosen. The results support our hypothesis that par-
ticipants’ salted snack mix was less varied when it was composed 
online (MOnline = 3.80, SD = .91) compared to when it was composed 
offline (MOffline = 4.10, SD = .78; t(108) = 1.75; p = .08).

In Study 3 we aim to replicate the results of Study 2. Moreover, 
we will test whether the effect replicates across vice and virtue assort-
ments (Wertenbroch 1998; Milkman, Rogers and Bazerman 2010), 
as past research shows that the effect of presentation mode may differ 
between vice and virtue food products (Loewenstein 1996). 

Seventy-seven participants (29 men, Mage = 25.86 year) whom 
were recruited through the Consumer Panel of a large European 
university, participated in this study in return for a small monetary 
compensation. Participants were randomly assigned to the online 
versus offline condition, which served as a between-subjects factor 
in this study. Participants were either consecutively exposed to four 
online assortments, each comprising six products, or were exposed 
to the same snack assortments depicted on a shelf in the lab. Of the 
four product assortments, we composed two vice assortments (e.g., 
candies, candy bars) and two virtue assortments (e.g., fruits and veg-
etables and cereal biscuits). In both conditions, participants selected 

six snack items from each assortment. It was explicitly indicated that 
they could select the same item multiple times.

Similar to Study 2, we calculated the number of unique snacks 
that each participant had chosen as the dependent variable in a mul-
tilevel model that accounts as each participant provided four data-
points. In line with our predictions, participants’ choices were less 
varied when they were made online than when they were made of-
fline (MOnline = 2.96, SD = 1.05 and MOffline = 3.40, SD = .98; F(1,75) = 
7.89; p = .006). Importantly, when looking at the variation in partici-
pants’ choices in the tempting (MOnline = 3.03, SD = 1.17 and MOffline = 
3.58, SD = .93; F(1,75) = 7.86; p = .006) and non-tempting (MOnline = 
2.89, SD = .92 and MOffline = 3.22, SD = 1.00; F(1,75) = 3.38; p = .07) 
assortments separately, the effect replicates. 

In Study 4, we aim to replicate the finding while making partic-
ipants’ choices consequential. Hereto, we told participants that they 
had a 10% chance to receive the products they chose in this study 
two weeks after participation. This design also made sure that the 
products were available with a similar delay in both conditions rul-
ing out differences in order lead time online and offline as an alterna-
tive account for the observed effect of shopping channel (Milkman, 
Rogers and Bazerman 2010).

In total, 75 participants (27 men, Mage = 23.69 year) from the 
Consumer Panel of a large European university participated this 
study in return for a small monetary compensation. We again manip-
ulated whether participants made choices online versus offline and 
instructed participants to select snacks from the assortment in line 
with their preferences. All participants read this same scenario and 
were then asked to choose seven snacks from the available assort-
ment. In the online condition, the snack assortment was displayed to 
the participants on the following page in the survey. For the offline 
condition, we constructed the snack assortment on a retail shelf in 
the consumer lab and participants were asked to look at this assort-
ment and to indicate their choices on a separate paper, while seated 
in front of the assortment. The assortment consisted of 22 different 
snacks with both healthy and unhealthy snacks. 

As in the previous studies, we calculated the number of unique 
snacks each participant had chosen. In line with our main hypothesis, 
participants’ choices were less varied when they made their choices 
online compared to when they made choices offline (MOnline = 5.00, 
SD = 1.23 and MOffline = 5.60, SD = 1.30; t(73) = 2.00; p = .05). 

General Discussion
In sum, this research demonstrates that consumers’ food choic-

es and purchases are less varied online than offline. We show that 
the effect holds for both tempting and non-tempting food products 
(Study 3) and rule out order lead time (Study 4) as an alternative ac-
count for the observed effect of shopping channel (Milkman, Rogers 
and Bazerman 2010). 

This research responds to a recent call for research that com-
pares consumers’ purchases online and offline (Sevilla, Lu, and Khan 
2019) and, as such, contributes to the stream of research compar-
ing both shopping channels (e.g., Degeratu et al. 2001; Danaher et 
al. 2003; Chu, Chintagunta and Cebollada 2008; Chu et al. 2010;; 
Huyghe et al. 2017). Importantly, unlike many other studies that 
compared online versus offline customers using a between-subject 
design,  in this research we analyzed mixed-channel customers—
customers that purchased in both the online and offline stores of the 
same retailer. This is crucial as a between-subject comparison is dif-
ficult to rule out many of the potential confounds resulted from the 
inherent differences between customers who shop online and those 
shopping offline.  
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We propose that the shopping channel difference in variety 
seeking is the result of a difference in anticipated satiation online 
versus offline. Past research shows that vivid product presentations 
trigger more intense product desire and higher levels of temptation 
(Loewenstein 1996; Huyghe et al. 2017). We show, somewhat coun-
terintuitively, that vivid product presentations (in offline stores) are 
not only more tempting, they also lead consumers to anticipate a 
more rapid decay in future consumption enjoyment and thus include 
more varieties in their purchases.

Our findings also provide important practical implications for 
retailers and product and brand managers which might help to im-
prove their decision-making on their online and offline marketing 
and promotion strategies. Indeed, nowadays retailers strive to extend 
their offer online as well as offline to attract and please customers. 
Yet, the present findings suggest that consumers do not actually reap 
the variety they choose to have online; instead they do make more 
varied choices in brick-and-mortar stores.  
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