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Abstract

The surge in online grocery shopping amid the COVID-19 pandemic has signifi-
cantly altered the balance between offline and online purchases, influencing con-
sumer attitudes toward these channels. Given the anticipated continued growth
of online grocery shopping in the coming years, research on this topic becomes
increasingly crucial for retailers, manufacturers, and consumers. Particularly, brand
managers and retailers find themselves uncertain about the implications for their
consumer segments and products, including national versus private label brands,
organic products, and fair-trade products. Against this backdrop, our study delves
into consumer characteristics and purchase behavior to explore the distinctions
between offline-only and also-online grocery shoppers. Additionally, we examine
whether consumer behavior varies across offline and online channels. Specifically,
we analyze extensive household panel data encompassing 4,142,485 purchases and
diverse consumer characteristics (such as demographics and attitudes) from an aver-
age of 21,428 households spanning the years 2016-2020. It is noteworthy that also-
online shoppers, despite their preference for convenience, tend to be younger, reside
in larger cities, and exhibit more positive attitudes toward buying local and environ-
mental responsibilities. These consumers, characterized by lower price conscious-
ness and higher brand preferences, display a greater inclination toward national
brands online compared to offline. Furthermore, they express more favorable atti-
tudes toward organic and fair-trade products and exhibit relatively higher purchas-
ing of these items. Our extensive empirical analyses reveal that these cross-sectional
differences are attributable, in part, to demand-driven factors and, in part, to supply-
side effects. Through this research, we provide valuable insights to brand managers,
retailers, and researchers, facilitating a better understanding of the evolving retail
landscape, particularly within the dynamic realm of online grocery shopping.

Keywords E-commerce - Consumer attitudes - Consumer behavior - Grocery
shopping - Online grocery shopping - Online shopping - Retail
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1 Introduction

E-commerce and online retailing are experiencing steady growth, particularly
driven by digitalization. Despite the previously sluggish adoption of online gro-
cery shopping (OGS) before the COVID-19 pandemic [1-3], there has been a
substantial surge in OGS since then [4]. [llustrated in Fig. 1 is the monthly rev-
enue generated by OGS across four product categories in relation to the total rev-
enue of these categories from 2016 to 2020. The figure signifies a noteworthy
increase in the popularity of OGS post-COVID-19, aligning with recent statis-
tics [4, 5] and research findings [6—10]. Sheth [11] also observed a considerable
shift in consumer behavior due to the pandemic, prompting more retailers, such
as Rewe or Edeka in Germany, to offer OGS. However, this expansion of distribu-
tion channels introduces complexities and new challenges, including data access,
integration, and privacy protection [12]. Consequently, there is a growing impera-
tive to gather precise information about online and offline consumers to align the
respective channels closely with consumer demand.

As established retailers extend their OGS offerings, and new business mod-
els like Flink, Gorillas, and Picnic emerge, the knowledge of (potential) consum-
ers becomes critical for differentiation from offline-only shoppers and targeted
communication. In the face of these significant transformations, brand managers
and retailers must understand how the evolving retail landscape will impact their
businesses.

Despite numerous studies comparing online retailing and OGS to brick-and-mor-
tar retailing [14-21], there is a surprising dearth of research comparatively analyz-
ing consumer characteristics (including demographics and attitudes) and purchase
behavior between online and offline grocery shoppers. This gap is noteworthy, given
that practitioners and researchers require insights into the distinctions in consumer
characteristics and actual purchase behavior between also-online and offline-only
shoppers [22, 23]. In light of this, our investigation focuses on the following aspects,
which we deem most relevant for understanding online and offline grocery shoppers.
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Fig. 1 Volume-based share of OGS from 2016 to 2020 [13]
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To investigate the fundamental distinctions between online and offline shoppers,
we consider several consumer demographics, including the age of the household
head, household size, and the number of children. Given the greater availability of
OGS in urban areas [24, 25], we conduct an examination of differences in consum-
ers’ city size. Furthermore, in light of previous research indicating that convenience
is a key motivator for online shopping [26], we undertake an analysis of dispari-
ties in consumers’ attitudes toward convenience between online and offline grocery
shoppers. Against the backdrop of global warming and the increasing emphasis on
climate protection, the study explores variations in environmental responsibility
and preferences for locally sourced products. Given the positive impact of attitudes
toward innovation and technology on the ability to shop online in general [27], a
similar importance is anticipated for OGS. The utilization of loyalty cards [28, 29]
and the competition between national brands and private labels are pertinent topics
in grocery shopping, with rich research in the offline setting [30-32] and growing
work in online settings [e.g., 17, 33-36. This research complements existing studies
by considering price consciousness and brand preference in both online and offline
contexts. Moreover, considering the ongoing trend toward organic and fair-trade
products, particularly in the food sector [37, 38], the study analyzes OGS with a spe-
cific focus on both organic and fair-trade consumer attitudes and purchases.

The overarching objective of this research is to elucidate the consumer segment
that engages more in OGS. Consequently, the focus is on the following research
question: What are the differences in consumer characteristics and purchase behav-
ior between also-online and offline-only grocery shoppers?

By addressing this research question, the study contributes new insights into how
consumer characteristics and purchase behavior differ between offline grocery shop-
ping and OGS. Specifically, a comparative analysis is conducted on also-online and
offline-only grocery shoppers in different settings to uncover potential disparities in
household behavior and channel usage. The aim is to enable brand managers and
retailers to better characterize and address online and offline grocery shoppers, espe-
cially in times of changing retail landscapes and global uncertainty [39—41].

In prior research on OGS, thorough analyses of online and offline shopping
behavior and the acceptance of OGS have been conducted [e.g., 15, 16, 42, 43. Chu
et al. [15] observed that consumers exhibit lower price sensitivity in the online chan-
nel of the studied grocery retailer. Further empirical investigations by Chu et al.
[16] revealed that households tend to demonstrate greater brand loyalty and prod-
uct size preferences in the online channel, while being less price-sensitive. Hand
et al. [42] focused on situational factors, finding that constraints related to issues
such as childcare or health problems can incentivize OGS. Interestingly, some indi-
viduals discontinue OGS when the initial triggering situation is absent. Anesbury
et al. [43] examined the behavior of 40 first-time online grocery shoppers, noting a
desire among consumers to save time when shopping for groceries online. Notably,
for groceries, the authors concluded that online shopping appears to be very similar
to in-store shopping.

Subsequent research delved into the impact of OGS on stockpiling [44], explored
OGS in different countries such as China [45], the United Kingdom [46, 47], the
Czech Republic [48], Portugal [49], and Germany [9], and addressed the evolving
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landscape of online and offline grocery shopping due to the pandemic [8, 9, 13,
50-52]. Additionally, research streams investigated the effects of OGS on private
labels [53] and national brands [54]. However, certain aspects have been overlooked
in previous OGS research. First, some studies relying on consumer attitudes toward
OGS using survey data [2, 55-59] may have limited implications for actual purchase
behavior. The implicit assumption that consumers “do what they say” has been criti-
cized (e.g., Ogilvy') and should be validated by comparing it with actual purchase
behavior. Second, empirical studies face the risk of outdated findings, especially
given the rapid development of OGS in recent years. Third, prior research has often
focused on specific aspects of OGS (e.g., price sensitivity, brands, time saving, spe-
cific countries, COVID-19), lacking a holistic comparative analysis of online and
offline grocery shoppers.

To address these significant research gaps, Briiggemann and Pauwels [60] dif-
ferentiated consumers into also-online and offline-only grocery shoppers based on
purchase data. Subsequently, the authors analyzed consumer characteristics and
purchase behavior, concluding that further research is needed with a strong hypo-
thetical foundation, additional variables, and more granular comparisons of online
and offline purchases. Responding to this call, we formulate a set of hypotheses,
considering additional aspects of OGS, and conduct in-depth cross-sectional analy-
ses to gain a deeper understanding of various facets of also-online and offline-only
shoppers.

2 Theoretical background and research hypotheses

Given the virtual absence of households exclusively engaged in OGS, we differenti-
ate between offline-only grocery shoppers and also-online grocery shoppers to for-
mulate hypotheses regarding consumer characteristics and attitudes. We initiate our
exploration with consumer demographics (i.e., demographics and attitudes) (H1a-
H1d) before delving into technology, innovation, and the use of loyalty cards (H2).
Subsequently, we investigate aspects related to price consciousness, brand prefer-
ence, and the shares of purchased (national) brands (H3a and H3b). Finally, we scru-
tinize attitudes and purchase behavior concerning organic (H4a and H4b) and fair-
trade (H5a and H5b) products.

Age, household size and number of children. Concerning consumer characteris-
tics, aligning with previous research, we anticipate that younger, well-educated con-
sumers are more inclined to engage in OGS [9, 48, 49, 61, 62]. This expectation
is grounded in the observation that younger individuals tend to be more adept at
using (new) technology [63]. Consequently, due to their younger age, we anticipate
that also-online grocery shoppers will have smaller households with fewer children
compared to their offline-only counterparts. Recognizing substantial disparities in
OGS between large cities and rural regions, we find it pertinent to consider city size

! See https://www.goodreads.com/quotes/9476561-the-trouble-with-market-research-is-that-people-don-
t-think.
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in addition to the aforementioned consumer demographics. Previous research has
underscored the significant variation in OGS availability between large cities and
rural areas [24, 25]. Hence, we posit the following hypothesis:

Hla Also-online grocery shoppers are younger, have smaller households with
fewer children, and reside in larger cities compared to offline-only grocery shoppers.

Convenience orientation. Consumers who prioritize convenience, as evidenced by a
tendency to favor online shopping [26, 64], are motivated by the reduced time and
energy demands associated with online transactions [65]. This inclination is further
underscored by the liberation from time and place restrictions [66, 67], as online
shopping offers the flexibility to browse and make purchases at one’s convenience.
Additionally, the appeal is enhanced by the convenience of home delivery options
[68], providing consumers with the seamless experience of having their groceries
brought directly to their doorstep. Therefore:

H1b Also-online grocery shoppers are more convenience-oriented than offline-only
grocery shoppers.

Environmental responsibility. As previously discussed, our expectation is that also-
online grocery shoppers are characterized by a younger demographic profile [H1a,
61, 62]. This anticipation is grounded in the observation that younger generations
tend to exhibit a greater awareness of and concern for environmental issues [69—71].
Moreover, there is evidence suggesting that OGS can be perceived as a more
environmentally friendly option due to potential reductions in transportation-related
emissions and packaging waste [72].

Given these considerations, we expect that also-online grocery shoppers,
influenced by their younger age and the perceived environmental advantages
of OGS, are more likely to demonstrate a heightened sense of environmental
responsibility compared to their offline-only counterparts. Therefore:

H1lc Also-online grocery shoppers show greater environmental responsibility than
offline-only grocery shoppers.

Buying local. The burgeoning food trend of locally produced food, particularly
prevalent in Europe and North America [27], has gained prominence in the food
industry. Eriksen [27, p.51] specifies that local food is primarily defined as
“geographical proximity frequently in combination with relational proximity and
less often in combination with values of proximity”. The importance of local food
is further highlighted by its potential to reduce the carbon footprint in retail, in
particular by saving resources through shorter transport distances [73]. According
to Barska and Wojciechowska-Solis [74], e-consumers have higher shares of local
food products. However, the question of whether offline-only and also-online
grocery shoppers differ in terms of attitudes toward buying local has not yet been
investigated. The exploration of this distinction is crucial, as it can provide insights
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to retailers and brand managers on potential disparities in the value placed on
buying local between these consumer segments. Addressing this research gap, we
hypothesize the following:

H1d Also-online grocery shoppers have more positive attitudes toward buying local
than offline-only grocery shoppers.

Technology, innovation, and consumer’s use of loyalty cards. Technology,
innovation, and the utilization of consumer loyalty cards are critical facets influencing
OGS behaviors. Maat and Konings [75] underscore the intrinsic association between
online shopping and consumers who demonstrate a predisposition towards openness
to technology and innovation. Schultz and Briiggemann [76] contribute to this
understanding by revealing a negative correlation between technology anxiety and
the perceived ease of adopting digital voice assistants in the context of OGS. Given
these insights, a logical inference is the anticipation of a positive association between
attitudes toward technology and innovation and the acceptance of OGS, particularly
acknowledging OGS as an innovative technology within the retail landscape.

In light of the heightened attitude toward technology and innovations among also-
online shoppers, we expect an inclination towards greater openness to loyalty cards.
Loyalty cards, encompassing all customer loyalty programs enabling consumers to
enroll for benefits, constitute integral elements in both online and offline grocery
retailing [e.g., 77-79]. Notably, Lim and Lee [80] assert that the likelihood of
success for loyalty programs is higher in the online domain compared to offline
channels. The authors argue that redeeming loyalty rewards is more convenient
online due to the absence of physical transportation costs.

Consequently, we posit the expectation that the potentially positive effects
associated with attitudes toward technology and innovation will extend to the
utilization of specific technologies, such as loyalty cards, in the OGS context.
Therefore:

H2 Also-online grocery shoppers are more open to technology and innovation and
therefore more likely to use loyalty cards than offline-only grocery shoppers.

Price consciousness, brand preference, and national brand purchases. When
households opt for either also-online or offline-only grocery shopping, variations
in price consciousness and brand preference are expected to arise. Consequently,
these differences will impact their purchases of (national) brands, underscoring
the need to consider these factors when comparing also-online and offline-only
shoppers.

Price consciousness refers to the inclination of individuals to seek the best
price for each purchase, emphasizing the pursuit of lower prices [81]. In the
grocery retailing context, research has explored price sensitivity in online
and offline grocery shopping. Gan et al. [82] assert, based on their empirical
findings, that online grocery shoppers exhibit lower price sensitivity due to the
convenience afforded by the internet. This conclusion is supported by subsequent
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grocery retailing-specific research. Chu et al. [15] and Chu et al. [16] contend
that households display even lower price sensitivities when shopping for
groceries online compared to offline. Aligned with these recent findings, we
expect that also-online grocery shoppers will demonstrate diminished levels of
price consciousness in contrast to their offline-only counterparts.

In tandem with price consciousness, brand preference significantly influences
purchasing behavior [34, 83], particularly in the competition between national
brands and private labels [84—88]. Briiggemann and Schultz [54] found, in the
context of OGS, that the share of national brands increases among households
after they commence OGS. This result leads us to expect that both brand prefer-
ence and the share of national brands will be higher among also-online grocery
shoppers compared to offline-only grocery shoppers.

Drawing from the depicted findings, we expect that also-online grocery shop-
pers exhibit a propensity towards a higher share of comparatively pricier national
brands. This inclination is expected to be driven by a diminished emphasis on
price consciousness, alongside an elevated brand preference. With this in mind,
we posit the following hypothesis:

H3a Also-online grocery shoppers have lower price consciousness and higher
brand preference and therefore purchase relatively more national brands online than
offline-only grocery shoppers.

If there is a lower level of price consciousness and a higher inclination towards
brand preferences among consumers who shop also-online compared to those
who exclusively shop offline, it follows that the share of national brands should
be relatively higher in the online sphere. This scenario suggests that the elevated
share of national brands online may stem from differing consumer attitudes
between also-online and offline-only grocery shoppers, indicating a demand-
driven effect. However, if the share of national brands is higher in online
environments without corresponding differences in consumer attitudes, the effect
may lean towards being supply-sided. As noted by Basu and Sondhi [89], online
retailing is particularly cost-efficient for well-established premium brands with
a reputation for trustworthiness. Conversely, newer online retailers may not yet
offer their own private labels and may therefore focus on stocking well-known
national brands. As such, we anticipate the presence of both demand-driven and
supply-side effects. Hence:

H3b The difference in share of national brands between online and offline channels
is both demand-driven (i.e., due to different purchase habits of also-online and
offline-only consumers) and supply-sided (i.e., due to online and offline channel
specifics).

Purchase behavior and attitudes toward organic products. The escalating

significance of organic products in food retailing emphasizes the necessity
of comparing consumer attitudes and purchases in online and offline grocery
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shopping. According to the European Union, “organic production means a
sustainable agricultural system respecting the environment and animal welfare,
but also includes all other stages of the food supply chain” [90]. Recent statistics
indicate a rising trend in both attitudes toward organic products and purchases of
organic items [37, 38]. Additionally, Bezawada and Pauwels [91] have asserted
that expanding the assortment of organic products and associated promotional
activities can enhance the profitability of an entire category, underscoring the
significant role of organic products in food retailing.

In the realm of online retailing, prior research suggests that younger consumers
demonstrate a greater propensity to engage in online shopping [74, 92-96].
Onyango et al. [97] report that young consumers frequently purchase organic food
products. Similarly, Bryta [98] highlights that online purchasers of organic goods
in Poland tend to be younger. Synthesizing these findings, an expectation arises
that both attitudes toward organic products and actual purchases of organic items
are more pronounced among online grocery shoppers. Surprisingly, this aspect
remains unexplored, despite the ongoing escalation in the significance of both
OGS [4, 5] and organic products [30]. Thus:

H4a Also-online grocery shoppers have more positive attitudes toward organic
products than offline-only shoppers, while the share of organic products online is
substantially higher.

While existing research has explored variances in attitudes and behaviors towards
organic products in brick-and-mortar retail settings [e.g., 99-101], as well as
disparities in the attitude-behavior gap for online and offline grocery shopping
[102], there remains a gap in the literature concerning whether potential distinctions
between online and offline grocery shoppers are primarily demand-driven or supply-
sided. Despite numerous publications addressing discrepancies between supply-
side and demand-based factors [103-105], to our knowledge, no research has
investigated such effects specifically for organic products in offline and online food
retailing. However, it is paramount for retailers and brand managers to ascertain the
extent to which the potential differences in attitudes and behaviors between also-
online and offline-only grocery shoppers stem from demand-driven or supply-side
factors. Should the effect predominantly be demand-driven, brand managers and
retailers must adapt accordingly, such as by endeavoring to influence consumer
preferences through advertising or promotions. Conversely, in the case of supply-
side effects, adjustments to product assortment or portfolio may be warranted. Given
this rationale, we anticipate that disparities between online and offline purchases of
organic products arise from both the distinct purchasing habits of also-online and
offline-only consumers and the specific characteristics of online and offline channels.
Thus:

H4b The difference in the share of organic products between online and offline
channels is both demand-driven (i.e., due to different purchase habits of also-online
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and offline-only consumers) and supply-sided (i.e., due to online and offline channel
specifics).

Purchase behavior and attitudes toward fair-trade products. In the current dynamic
of grocery retailing, where there is a growing emphasis on ethical consumption and
consumer preferences, the understanding of purchase behavior and attitudes towards
fair-trade products becomes increasingly significant, both in online and offline retail
settings. In accordance with the Fair Trade Federation’s definition [106], “Fair Trade
means a safe and healthy working environment free of forced, exploitative, or under-
paid labor. Throughout the trading chain, members cultivate inclusive workplaces
that encourage individuals to participate in the decisions that affect them”, the
global turnover and relevance of fair-trade products are steadily increasing. How-
ever, there is limited understanding of how consumers’ attitudes and purchasing
behavior towards fair-trade products in OGS differ from brick-and-mortar retailing.
To address this research gap, we focus on fair-trade products and extend the previous
hypotheses’ rationale. Given the demographic trends suggesting that online consum-
ers tend to be younger [H1a,61,62] and exhibit greater environmental consciousness
[Hlc, 69-71], we anticipate that also-online shoppers have higher attitudes towards
fair-trade products and purchase a greater share of them, indicating that online gro-
cery shoppers are predisposed to fair-trade products. Consequently, we hypothesize
the following:

H5a Also-online grocery shoppers have more positive attitudes toward fair-trade
products than offline-only grocery shoppers, while the share of fair-trade products
online is substantially higher.

In parallel with the dynamics observed in the organic products sector, we
hypothesize that the rationales underpinning the online procurement of fair-trade
goods are shaped by a blend of demand-driven demand and supply-side effects. This
implies that the disparity in the fair-trade product adoption rates between online and
offline-only grocery shoppers is likely attributable to both an increased consumer
demand for fair-trade products [107] and a greater availability of such products in
online grocery shops [108]. Thus:

H5b The difference in share of fair-trade products between online and offline
channels is both demand-driven (i.e., due to different purchase habits of also-online
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Fig.2 Hypotheses systematization
and offline-only consumers) and supply-sided (i.e., due to online and offline channel
specifics).

Figure 2 furnishes a systematic overview of the hypotheses.

3 Empirical analysis
3.1 Data, operationalization, and descriptive statistics
3.1.1 Data and operationalization

For our empirical analysis, we utilize German household panel data spanning
from 2016 to 2020, sourced from GfK Consumer Panels & Services. This dataset
comprises 4,142,485 instances of both online and offline purchases across prod-
uct categories including chocolate, coffee, hair shampoo, and laundry detergent,
reported by an average of 21,428 households. We augment this data with annual
questionnaires completed by the same households, detailing their purchases as
well as providing insights into consumer characteristics such as demographics
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4 Consumer A 4 )
characteristics of el Consumer characteristics of also-online (A)
offline-only grocery grocery shoppers
_ shoppers Y, \_ J

Online and offline purchases of also-online

Ve grocery shoppers ®)
. J
N\
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Fig.3 Overview of comparative analyses among various groups

and attitudes (refer to Table 6 in the appendix). All survey items were selected by
GfK Consumer Panels & Services.

An exemplar of the raw data is presented in Table 1, illustrating, for instance,
that household coded as ID1 made a purchase of 100 g of chocolate from a national
brand on December 5, 2016, in a brick-and-mortar store. This chocolate product was
marked as organic and fair-trade, and a loyalty card was utilized for the transaction.
Furthermore, the accompanying annual survey data indicate that the purchased
household is single-person with a relatively high level of price consciousness (see
Table 6 in the appendix for specific questions and scales). Subsequently, in January
2017, the same household (ID1) made additional purchases, offline for chocolate
and online for hair shampoo. Notably, there has been an increase in the household’s
level of price consciousness.

To facilitate our empirical analysis, we aggregate the data on a monthly basis,
distinguishing between also-online and offline-only shoppers across online and
offline channels. It is important to note that when computing average monthly atti-
tudes, we exclusively consider households that made at least one purchase within
a given month. This methodology allows for the comparison of annually collected
survey data with monthly purchase data.

In the computation of consumer characteristics and attitudes, each household
that participated in both online and offline shopping, or made multiple purchases
within a given month, is considered only once. This method is implemented to
alleviate potential bias in the aggregated data stemming from households char-
acterized by frequent shopping activities. As a result, this approach reveals
unique average consumer characteristics and attitudes across households for
each month. Additionally, we employ weighting techniques based on the rep-
resentativeness of households for the German population, as provided by
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Table2 Key performance indicators with respect to the different groups

Group Key performance indicator Online and offline Online Offline
Offline-only grocery shop- Observation period 5 years
pers Households 73,009
Purchases 3,761,267
Quantity 6,498,439
Volume 2,208,656 kg
Value €14,272,003
Value per quantity 2,20 €
Value per kilogram 6,46 €
Also-online grocery shop- Observation period 5 years 5 years 5 years
pers Households 2,509 2,509 2,509
Purchases 381,218 18,639 362,579
Quantity 805,649 52,745 752,905
Volume 256,585 kg 14,942 kg 241,643 kg
Value €1,923,517 €212,850 €1,710,667
Value per quantity €2.39 €4.04 €2.27
Value per kilogram €7.50 €14.25 €7.09

Consumer characteristics (A) (see Fig. 3) are based on offline purchases of offline-only grocery shoppers
versus online and offline purchases of also-online purchases

Table 3 Value-based product category distribution

Product category Also-online grocery shoppers Offline-only grocery shoppers

Offline and online  Offline pur-  Online pur-  Offline purchases(%)

purchases (%) chases (%) chases (%)
Coffee 57.48 54.90 78.18 55.10
Chocolate 20.97 22.90 5.45 23.31
Hair shampoo 8.15 7.97 9.63 7.35
Laundry detergent 13.40 14.23 6.74 14.23

GfK Consumer Panels & Services. The purchase variables are quantified in
terms of volume (kilograms). The operational definitions of all variables used
are outlined in Table 7 of the appendix.

For the empirical analysis, we establish various comparisons concerning
consumer characteristics (i.e., demographics and attitudes) and purchases (see
Fig. 3). Initially, we delineate two groups for comparison: (A) consumer char-
acteristics of also-online and offline-only grocery shoppers. Subsequently, we
construct additional partial datasets to compare purchases made by online and
offline shoppers, enabling the identification of evidence for supply-based and
demand-driven effects. Proceeding, we segregate the dataset into two groups:
(B) offline purchases of offline-only shoppers and offline and online purchases
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of also-online grocery shoppers. The latter group is then further subdivided into
(C) online purchases of also-online grocery shoppers and (D) offline purchases
of also-online grocery shoppers. This systematic approach aims to analyze dis-
parities between also-online and offline-only consumers concerning various con-
sumer characteristics and purchases. Additionally, this methodology facilitates
the identification of evidence for demand-driven and supply-side effects across
different channels. The group comparisons are summarized in Fig. 3.

3.1.2 Descriptive statistics

Table 2 presents key performance indicators related to the groups under analysis.
Consistent with trends observed in the grocery market [8], a significantly larger
number of households engage in offline-only grocery shopping (73,009) compared
to also-online shopping (2,509). The average value per kilogram is notably lower
among offline-only shoppers (€6.46). Interestingly, even the value per kilogram is
higher for offline purchases made by also-online shoppers (€7.09) than for those
made by offline-only shoppers (€6.46). The highest value per kilogram is observed
for online purchases made by also-online shoppers (€14.25). Similar trends are
observed in terms of the value per quantity.

Table 3 provides insights into the value-based distribution of product catego-
ries. Except for the online channel, the revenue distribution among the four prod-
uct groups varies only slightly. Coffee emerges as the dominant product category
in online purchases made by also-online grocery shoppers. Conversely, chocolate
is proportionately less purchased online compared to offline. This partly accounts
for the considerably higher average revenue per kilogram observed in the online
channel. Nevertheless, the results indicate that the distribution between online
and offline purchases among also-online shoppers and offline-only grocery shop-
pers is largely similar across all product categories. Overall, we conclude that
there is a solid degree of comparability between the groups, although the higher
proportion of coffee purchases must be taken into consideration when interpret-
ing results related to the online channel.

The descriptive statistics in Table 4 (depicted in the “Mean” column) indicate
that consumers engaging in also-online purchases typically exhibit a younger age
demographic, reside in smaller households with fewer children, and are situated
in larger urban centers compared to offline-only grocery shoppers. Furthermore,
also-online purchasing consumers demonstrate more favorable attitudes towards
convenience and environmental responsibility.

On average, attitudes toward buying local are higher among also-online grocery
shoppers compared to offline-only counterparts. Similarly, attitudes toward technology
and innovation exhibit a higher average among also-online purchasing consumers. The
descriptive statistics suggest a greater prevalence of purchases made with loyalty cards
among also-online grocery shoppers (0.5025) than among offline-only grocery shop-
pers (0.3265). When comparing across different channels (i.e., online versus offline),
the average disparity in the share of purchases made with loyalty cards is even more
pronounced between online (0.6843) and offline (0.5025) channels.
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Furthermore, the descriptive statistics in Table 4 indicate that also-online
shoppers tend to display lower levels of price consciousness and higher levels
of brand preference. Regarding channel usage, the share of national brands is on
average higher online (0.8704) than offline (0.6796). Moreover, the descriptive
statistics reveal that also-online shoppers proportionately purchase more national
brands in both online and offline channels (0.7151) than offline-only shoppers
(0.6796). Although the difference between also-online grocery shoppers (across
online and offline purchases) and offline-only grocery shoppers (limited to offline
purchases) is comparatively smaller than the channel usage effect (i.e., between
online and offline purchases), it is nonetheless evident.

The attitudes toward organic products among both also-online and offline-only
grocery shoppers exhibit minimal disparity, with consumers who also purchase
online displaying marginally more favorable attitudes. However, notable dif-
ferences emerge when examining the shares of purchased organic products. On
average, also-online grocery shoppers procure more than double the quantity of
organic products in the online channel (0.0717) compared to offline-only shop-
pers in the offline channel (0.0315). Furthermore, the results also demonstrate
an average difference between offline purchases of also-online grocery shoppers
(0.0531) and offline purchases of offline-only shoppers (0.0315). This disparity
suggests the presence of both demand-driven and supply-side effects.

Similar patterns are observed in attitudes toward and purchases of fair-trade prod-
ucts. While attitudes demonstrate relative parity, leaning slightly more positive for
also-online grocery shoppers, the shares of fair-trade purchases notably exceed those
of offline-only shoppers among both online and offline purchases of also-online
shoppers (0.0527) compared to offline purchases of offline-only shoppers (0.0314).
This effect is particularly pronounced in the online channel (0.0772) compared to
the offline channel (0.0314), mirroring the trends observed in organic purchases.

3.2 Cross-sectional comparison and results

In this section, we conduct a cross-sectional analysis to examine our previously for-
mulated hypotheses using both offline-only and also-online grocery shopper cohorts
across various offline and online purchasing scenarios (see Fig. 3 and Table 4). The
empirical analysis is conducted using IBM SPSS, with data spanning 60 months for
most variables and 48 months for attitudes toward technology among both online
and offline shoppers. To assess significant group differences, we employ Levene’s
test to ascertain the equality of variances; if variances are unequal, Welch’s test is
utilized. Additionally, we report Cohen’s d to quantify the magnitude of group dif-
ferences, with values below 0.5 indicating a small effect, values between 0.5 and 0.8
signifying a medium effect, and values above 0.8 suggesting a strong effect [109].
The results of the empirical analysis are presented in Table 4.

Significant differences emerge between also-online and offline-only grocery
shoppers, with the former group being notably younger, hailing from smaller
households with fewer children, and residing in larger cities, thereby supporting H1a.
Moreover, also-online shoppers exhibit a greater inclination toward convenience and
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environmental responsibility compared to their offline-only counterparts, supporting
H1b and Hlc, respectively. The findings also reveal higher attitudes toward buying
local among also-online grocery shoppers, thereby corroborating H1d.

Attitudes toward technology and innovation are significantly more positive
among also-online shoppers, alongside a higher share of purchases made with loy-
alty cards, thus aligning with H2.

Furthermore, also-online shoppers demonstrate lower price consciousness and a
significantly higher brand preference than offline-only shoppers, with a greater prev-
alence of national brands in their purchases, thus supporting H3a. The difference in
national brands’ market share is particularly pronounced, indicating a supply-side
and demand-driven effect, with the former exerting a stronger influence than differ-
ences in attitudes, as posited by H3b.

As anticipated, attitudes toward organic products are significantly more favorable
among also-online grocery shoppers, with a higher share of organic purchases online
compared to offline, thereby supporting H4a. Further analysis reveals that this dis-
parity in organic product share is attributable to both consumer demand and retailer
supply, with significant differences observed between online and offline purchases of
also-online households versus offline-only households, as stipulated by H4b.

Similarly, attitudes toward fair-trade products are significantly higher among
also-online purchasers, with a greater share of fair-trade purchases online compared
to offline, supporting H5a. The analysis further elucidates that this discrepancy in
fair-trade product share is driven by both consumer demand and retailer supply, with
a notable difference observed between online and offline purchases of also-online
shoppers versus offline purchases of offline-only grocery shoppers, thereby confirm-
ing H5b. Table 5 provides a summary of our hypotheses and their corresponding
empirical findings.

4 Discussion
4.1 Practical implications

The empirical analysis yields novel insights into demographics, attitudes, and pur-
chasing behaviors of both offline-only and also-online grocery shoppers across
offline and online channels. This study enhances our understanding of these con-
sumer segments, offering valuable implications for retailers and brand managers,
particularly within the dynamically evolving retail landscape [20, 39-41], where the
significance of OGS continues to escalate. Specifically, we furnish brand managers
and retailers with actionable insights concerning the disparities in consumer charac-
teristics and channel preferences between offline-only and also-online grocery shop-
pers, thereby facilitating more targeted marketing strategies. The ensuing paragraphs
elucidate the empirical findings and delineate their practical implications.

The allure of convenience and the flexibility of home delivery resonate more
profoundly with also-online grocery shoppers, underscoring their penchant for con-
venience. Moreover, these shoppers evince more favorable attitudes toward environ-
mental responsibility and buying local. Brand managers and retailers are advised to
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incorporate these insights into their online channel strategies to cater effectively to
the preferences of also-online grocery shoppers. Additionally, the heightened uti-
lization of loyalty cards among also-online shoppers warrants a review of loyalty
programs to ensure seamless integration across online and offline platforms. Target-
ing offline-only consumers who already engage with loyalty programs presents an
opportunity to foster their transition to also-online shopping, driven by the familiar-
ity with loyalty schemes.

The pronounced disparity between the shares of national brands in also-online
and offline-only purchases presents an opportunity for brand managers to lever-
age online distribution channels to mitigate private label encroachment [32]. Spe-
cifically, the substantial relevance of national brands online offers manufacturers a
chance to diminish their often-criticized reliance on retailers [34, 110-112], thereby
fortifying their competitive stance [112]. Furthermore, brand managers should capi-
talize on the online channel to promote their national brands, given that online gro-
cery shoppers exhibit lower price consciousness and higher brand preference.

Furthermore, the findings underscore the significance of online channels for
retailers’ private labels, as evidenced by the notably higher market share of national
brands online compared to the anticipated levels based on price consciousness and
brand preference. This suggests the presence of a supply-side effect driven by assort-
ment composition, aligning with recent industry trends such as the inclusion of pri-
vate labels in the assortment of quick commerce providers like Gorillas [113].

From a consumer perspective, the empirical findings indicate that offline-only
shoppers tend to be older and reside in larger households, potentially leading to a
higher familiarity with and preference for private labels [114]. Furthermore, the
demand for groceries may be heightened among larger households. These factors
can contribute to the elevated market share of private labels in offline retail settings.
Consequently, retailers have an opportunity to strategically target online grocery
shoppers with innovative private label offerings to expand their market share in the
online domain. This strategic approach has the potential to mitigate the substantial
disparity in market share of private labels between online and offline channels, par-
ticularly considering the relatively smaller differences in consumer attitudes. These
findings underscore significant potential for retailers to leverage the online channel
for the distribution of private labels.

Brand managers and retailers can leverage the insights gleaned from the higher
prevalence of organic products and the more favorable attitudes towards them to tar-
get specific consumer segments across online and offline channels [115]. Our analy-
sis reveals that the disparity in purchasing behavior between households that shop
both online and offline and those that exclusively shop offline is more pronounced
than the variance in their attitudes. This suggests that consumer behavior diverges
more significantly than their attitudes alone would indicate. Conversely, we observe
significant yet weaker disparities between online and offline purchases.

It is imperative for retailers and brand managers to realize that consumers who
engage in OGS exhibit more positive attitudes towards organic products and demon-
strate a higher propensity to purchase them, both online and offline. However, it is
essential to acknowledge the influence of supply-side factors, such as the assortment
of organic products offered by retailers, which significantly impacts their market
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share in the long term. Online retailers, in particular, have the advantage of curating
their organic product selection more effectively due to the limitations of physical
shelf space, potentially leading consumers with lower organic product attitudes to
make purchases unintentionally.

Additionally, our findings indicate the presence of both supply-side and demand-
driven effects, with the online channel still in a nascent stage, characterized by
higher variability in consumer characteristics and purchasing behavior compared
to the offline channel. Consequently, brand managers and retailers should maintain
their focus on organic products, especially when targeting also-online shoppers,
given their lower price consciousness, emphasizing the importance of organic prod-
ucts in the online retail landscape.

Our analysis yields similar findings regarding fair-trade products. The observa-
tion that also-online shoppers exhibit more favorable attitudes towards fair-trade
products and display higher proportions of fair-trade purchases offers valuable
insights into consumer behavior for retailers and brand managers. The disparities
in both consumer attitudes towards fair-trade products and the offline and online
purchase patterns of also-online grocery shoppers are pronounced, statistically sig-
nificant, and exhibit comparable effect sizes. This alignment between consumer atti-
tudes and behavior suggests a primary demand-driven effect between the online and
offline channels, underscoring the importance for retailers and brand managers to
align their assortments accordingly.

However, our results indicate the presence of additional factors beyond consumer
demand. Specifically, the online channel demonstrates an even greater prevalence
of fair-trade products on average, suggesting the existence of a supply-side effect.
Given the dynamic nature of the online channel, brand managers and retailers must
remain vigilant and continuously monitor developments to ensure alignment with
consumer preferences.

Moving forward, it is imperative for brand managers and retailers to conduct
ongoing analyses of evolving trends, particularly within the online channel, by scru-
tinizing the behavior of also-online shoppers and adjusting their assortments accord-
ingly, encompassing considerations such as national brands, organic products, and
fair-trade items.

From the consumers’ perspective, the findings unveil a distinct preference among
also-online purchasing households for organic and fair-trade products. Coupled with the
understanding that these households skew younger, reside in larger urban centers, exhibit
higher loyalty card usage, and espouse more favorable attitudes towards environmental
responsibility and local sourcing, this novel revelation furnishes retailers and brand man-
agers with a comprehensive understanding of this consumer demographic. Moreover,
this segment is poised for expansion in the foreseeable future, given the discernible trend
towards the procurement of organic and fair-trade goods [37, 38]. Consequently, it is
imperative for brand managers and retailers to promptly adjust to this emerging customer
segment and align their offerings across both online and offline channels.
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4.2 Theoretical implications

In addition to furnishing valuable insights for retailers and brand managers, our
study also carries several theoretical implications. By elucidating differences in con-
sumer characteristics and behavior between online and offline grocery shopping, we
contribute to a better understanding of this evolving landscape. This holds particular
significance for researchers, given the ongoing evolution of OGS [10] and its antici-
pated trajectory in the years to come [4, 5]. While offline-only shoppers will persist,
the cohort of also-online shoppers is expected to expand. Hence, it is imperative for
future research to differentiate between these consumer groups to unveil nuanced
dissimilarities between online and offline grocery shoppers. Researchers may find it
particularly pertinent to investigate how the distinct environmental contexts of brick-
and-mortar stores versus OGS influence consumer behavior. Unlike traditional retail
settings where consumers can peruse a wide array of products displayed on shelves,
online grocery shoppers are constrained to viewing only a limited selection at a time.
Moreover, OGS introduces novel features such as search functions, detailed product
information, and recipe suggestions. The ability to customize the digital shelf and
pricing online further underscores the potential impact on consumer behavior analy-
sis and management strategies.

In addition to delineating the distinction between offline-only and also-online
shoppers, our study yields novel insights into the manifestation of demand-driven
and supply-side effects on both online and offline grocery shoppers. For instance,
we uncover evidence suggesting that lower price consciousness, heightened brand
preference, and the consequent elevated prevalence of national brands among online
shoppers stem from both supply-side and demand-driven factors. On one hand, the
availability of private labels may be more prevalent in traditional brick-and-mor-
tar stores compared to OGS platforms. Conversely, our analysis of the offline and
online purchases made by also-online grocery shoppers reveals robust and signifi-
cant effects when compared to those of offline-only grocery shoppers. Consequently,
also-online grocery shoppers exhibit a proportionally higher propensity to purchase
national brands, both online and offline. In sum, this observation underscores the
presence of both demand-driven and supply-side effects.

Our findings align with the conclusions drawn by Briiggemann and Schultz [54],
who observed a general increase in the share of national brands per household
(across both online and offline channels) upon the commencement of OGS. In light
of these insights, it is imperative for researchers in the field of retailing to acknowl-
edge and account for such demand-driven and supply-side effects in future investi-
gations, as these distinct dynamics necessitate divergent courses of action. Strate-
gies targeting supply-side effects may involve adjustments to product portfolios and
assortments, whereas interventions aimed at influencing demand-driven effects may
require initiatives such as advertising campaigns to shape consumer preferences.
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5 Conclusions

5.1 Summary

The findings of this study illuminate the disparities in consumer characteristics and pur-
chasing behaviors between online and offline grocery shopping. Specifically, also-online
grocery shoppers emerge as a distinct demographic cohort, characterized by younger
age, smaller household sizes, and urban residency in comparison to their offline-only
counterparts. Despite displaying a stronger affinity for convenience, these individuals
exhibit notably heightened inclinations towards environmental responsibility and buying
local. Consistent with expectations, also-online shoppers demonstrate more favorable
attitudes towards technology and innovation, alongside a greater propensity for utilizing
loyalty cards in their purchases. Moreover, they manifest lower price consciousness and
stronger brand preferences, resulting in a higher proportion of national brand purchases,
particularly in the online domain. This disparity in national brand prevalence between
online and offline channels reflects both demand-driven and supply-side influences.

Furthermore, our analysis reveals that also-online shoppers exhibit slightly ele-
vated attitudes towards organic products compared to their offline-only counterparts,
translating into a nearly twofold increase in online organic purchases. This phenom-
enon underscores the presence of supply-side dynamics. Similarly, the augmented
share of fair-trade product purchases among also-online shoppers, both online and
offline, signifies a confluence of demand-driven and supply-side factors.

5.2 Limitations and further research

This study acknowledges several limitations deserving of recognition. Primarily, the
cross-sectional analysis employed herein possesses inherent constraints in delineat-
ing causal relationships. While discernible disparities were identified between also-
online and offline-only grocery shoppers, gauged through Cohen’s d, causal inference
remains unexplored. Subsequent investigations could endeavor to elucidate the pre-
cise variables that contribute to augmenting the turnover of OGS. Potential influencing
factors, including pricing dynamics, promotional offers, and brand diversity, warrant
closer scrutiny. A more nuanced examination of household demographics may yield
additional insights; notably, we observed that younger consumers residing in smaller
households exhibit heightened proclivities towards organic and fair-trade products.
Future research endeavors could adopt a more granular approach towards household
size and age demographics to elucidate the intricacies of OGS adoption. Furthermore,
exploring strategies tailored towards fostering OGS adoption among older consumers
residing in larger households represents a promising avenue for further inquiry.

Secondly, distinctions arise between the cohorts of offline-only and also-online gro-
cery shoppers regarding household counts and transaction histories. This discrepancy
mirrors the inherent diversity within OGS. Consequently, the outcomes hold substan-
tive significance. However, the notable oscillations among online grocery shoppers
contribute to elevated variances in the dataset. Such fluctuations necessitate cautious
interpretation of Cohen’s d metrics. Consequently, future investigations should cor-
roborate the findings of this study with supplementary datasets.
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Thirdly, our empirical inquiry focuses on four product categories. While we
deliberately encompass a diverse range of products (chocolate, coffee, hair shampoo,
laundry detergent), alternative product classifications may yield disparate findings
concerning purchases. For instance, fresh produce might exhibit distinct behaviors
due to the inability to physically examine items online, which is particularly perti-
nent for perishable goods like fruits and vegetables. Moreover, the prominence of
coffee presentation in the online realm compared to offline settings could influence
outcomes. Therefore, we advocate for researchers to explore supplementary product
categories and potentially incorporate context-specific considerations.

A fourth limitation pertains to the absence of longitudinal analysis, which could elu-
cidate shifts in the variables studied over time. Subsequent research endeavors could
undertake longitudinal examinations to explore alterations in consumer attributes and
purchasing behaviors among online and offline shoppers. For instance, future investiga-
tions could assess the impact of the COVID-19 pandemic on the enduring utilization of
OGS. Particularly pertinent is the inquiry into whether the pandemic instigates enduring
transformations in online and offline grocery shopping behaviors, or if individuals who
adopt online shopping during the pandemic revert to their prior habits (offline-only gro-
cery shopping) post-pandemic. Should consumers modify their behaviors due to the pan-
demic and an increased number of individuals continue to purchase groceries online in
the long term, the demand for organic and fair-trade products, as well as national brands,
is anticipated to escalate. Companies that proactively anticipate this trajectory can tailor
their online assortments accordingly, thereby attaining competitive advantages.

Appendix

See (Tables 6 and 7).

Table 6 Variables and survey questions

Variables Explanation/survey questions Scale
@ age of the household Categorial variable on the age of the household head 1= "“younger than 19”
head 2= “0_04”
3="25-29"
4="30-34"
5="35-39"
6="40-44"
7="45-49"
8="50-54"
9="55-59”
10="60-64"
11="65-79"
12="older than 70”
@ households’ size Numeric variable on the household size Numeric
@ number of children Numeric variable on the number of children younger Numeric
younger than 18 than 18 years
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Table 6 (continued)

Variables

Explanation/survey questions

Scale

@ size of households’ city

@ attitude toward conveni-
ence

@ attitude toward environ-
mental responsibility®

@ attitude toward buying
local

@ price consciousness

Categorial variable on households’ city size

What is your convenience orientation?

In my household I can do little for environmental
protection

There is too much fuss about environmental protec-
tion today

What is currently being done to protect the environ-
ment is quite enough

I don’t really worry much about the environmental
impact of products

I have a high level of trust in products from my
region

When I have a choice when buying food, I prefer
products from my region

I am willing to spend more money on food from my
region

When it comes to food, I pay more attention to the
price than the brands

How price conscious are you?

1="up to 1,999 residents”

2="2,000-2,999”
3="3,000-4,999”
4="5,000-9,999”

5="10,000-19,999”
6="20,000-49,999”
7="50,000-99,999”
8="100,000-199,999”
9="200,000-299,999”
10="300,000-499,999"
11="500,000-999,999”

12 =“more than 1,000,000
residents”

1="very low”

2="“low”

3 ="“medium”
4="high”
5="very high”

1 ="strongly disagree”
2="disagree”
3 ="undecided”

4 ="agree”

5="strongly agree”

1="strongly disagree”
2 ="disagree”

3 ="undecided”
4="agree”

5="strongly agree”

1 ="strongly disagree”

2 ="“disagree”

3 ="undecided”
4="agree”

5="strongly agree”
1="not price-conscious”
2 ="“little price-conscious”

3 ="“mainly price-con-
scious”

4 ="‘very price-conscious”

@ Springer



How attitudes and purchases differ between also-online versus. ..

2001

Table 6 (continued)

Variables

Explanation/survey questions

Scale

@ brand preference

@ attitude toward organic
products

@ attitude toward fair-trade
products

Products from well-known brands are better than
products with unknown names

Brands are better than products with unknown
names
I have no confidence in unbranded products

When buying food, I prefer organic/ecological
products

For organic products I trust special organic stores or
organic supermarkets more than normal grocery
stores

By buying organic products, I can make a small
contribution to climate change

When I have a choice of organic products, I prefer
to buy products from Germany rather than from
other countries

1 buy only completely natural foods

I would like to find a wider range of organic/organic
products in the stores

I am also willing to spend more money on organic/
organic products

I would like to have more information about
organic/organic products

I consciously buy products from “Fair-Trade.”

I am willing to spend more money on fair-trade
products

For me, a fair treatment of the producers in the
country of origin is also part of the issue of
sustainability

1 ="strongly disagree”
2="disagree”

3 ="undecided”

4 ="agree”

5="strongly agree”

1 ="strongly disagree”
2 ="disagree”
3 ="undecided”

4="agree”

5="strongly agree”

1 ="strongly disagree”

2 ="“disagree”

3 ="undecided”
4="agree”

5="strongly agree”

“The questions measuring environmental responsibility were coded inversely for consistency of interpre-

tation

@ =average
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