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Abstract: 
The aim of this paper is to compare customer purchasing behaviour and marketing activities 
and the results of selected e-shops offering different product categories in periods of 2019 and 
2020. For this purpose, values such as number of visits, number of transactions, sales volume, 
and conversion rates of individual customers will be analysed. Furthermore, the total 
investment in online marketing communication and selected online marketing channels, as 
well as the impact of these channels on the overall performance of the e-shops, will also be 
analysed. Values such as cost per e-shop visit and customer acquisition, cost per transaction, 
investment-to-twist ratio, average number of purchases, and average order value will also be 
used for comparison. As a result, the author will provide insights into the real impact of the 
COVID-19 pandemic on customer buying behaviour, e-shop business results, and the 
performance of their online marketing channels. 
 
 
Introduction 
 
The development of the e-Commerce market has been attracting the attention of academics 
and practitioners for some time now and has given room for the creation of new companies, 
among other things, due to the ease of entry into this environment. As a result of the COVID-
19 pandemic, the growth of the e-commerce market has been even more dynamic as firms 
across the market have been forced by government restrictions to rethink their marketing 
strategies and, where possible, move their activities to the online environment, which is 
unfamiliar to many firms. The e-Commerce environment also brings differences in customer 
purchase behaviour and needs, which firms need to take into account. At the same time, this 
environment offers the possibility of collecting and analysing data that can be used to further 
develop and optimize marketing strategies. Thanks to tools and platforms such as Google and 
Facebook, it is also possible to undertake sophisticated marketing and communication 
activities based on data, from creating an e-shop to communicating with customers, for 
example, using social networks or implementing marketing campaigns targeted according to 
detailed and specific customer characteristics and their online behaviour. From an academic 
point of view, the consequences of the pandemic have brought new factors that influence what 
happens in the market and it is essential that they are investigated. The aim of this paper is to 
use empirical data analysis of several e-shops to explain the impact of the COVI-19 pandemic 
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on the performance of a few selected e-shops from different product categories, and to 
compare customer buying behaviour, e-shop marketing activities and the results of specific 
marketing channels.  
 
1. Review of the Literature  
 
In 2019, 1.92 billion people shopped online. Total e-commerce sales reached $3.535 trillion 
and represented 14.1% of total retail sales (e-commerce, 2019). The forecast for 2023 is 
$6.542 trillion and a 22% share of total retail sales. However, it should be noted that real 
results may be affected by the impact of the COVID-19 pandemic (Kvíčala and Starzyczná, 
2020). The first electronic stores in the country were established in 1996. At the end of 2020, 
there were more than 40,000 e-shops on the Czech market (Czech e-commerce, 2020). The 
turnover of Czech e-commerce in 2019 reached CZK 155 billion and its share in total retail 
sales was 12.7% (Liang et al., 2008). 
 
Specifics of the e-commerce market 
 
The basic specificity of the e-commerce market is the Internet environment in which the 
companies operate. This environment offers customers unlimited possibilities to move 
between e-shops in a matter of seconds and also an almost unlimited volume of available 
products and e-shops as such, which customers can compare with each other. This creates 
pressure to optimize product offerings and the shopping environment as a whole to motivate 
customers as much as possible to purchase from a given e-shop (Toufaily et al., 2013). 
However, there is no possibility of physical contact with the seller or the products, so all 
interactions are virtual. Therefore, e-shops must offer sufficient volume and quality of 
information to be able to gain the attention, interest, and trust of customers (Valvi and 
Fragkos, 2012). In an e-commerce environment, an e-shop can be established or disappear in 
a very short period of time, which creates very low barriers to entry and thus a highly 
competitive environment (Liang et al., 2008). If an e-shop has sufficient capital, it can also 
very quickly launch a series of on-line marketing communication activities, the volume and 
form of which are limited only by finances and the ability to work with available platforms 
and tools such as Google Ads, Analytics, Sklik, or Facebook. This gives e-shops the ability to 
collect customer data such as interests, marital status, education, job title, favourite movie, 
football club or band, shopping preferences and behaviour, current location or travel intention, 
among many others, in addition to geographic data (Redkina, 2017). This data can then be 
used by e-shops to target advertising campaigns. In addition, e-shops have the ability to track 
customer activity in their e-shop and then respond to this behaviour with remarketing 
campaigns or automated incentives directly in the e-shop environment. Another very valuable 
benefit is the ability of these platforms to automatically collect and analyse data, which is 
further used to optimize campaigns without the need for human intervention (Liang et al., 
2008). As such, the Internet also contains countless sources of information and content that 
can be used for strategy development, designing re-promotion campaigns, or training in, for 
example, working with advertising platforms. The absence of physical contact with customers 
can be partly compensated by communicating and sharing content in a range of available 
formats from articles, virtual tours or augmented reality. The results of the author's previous 
qualifying research suggest that the awareness and knowledge of e-shop operators in the area 
of customer shopping behaviour in Czech e-commerce contains significant reserves, which 
results in a reduced ability to analyse this behaviour and take steps to stimulate it in order to 
improve business results (Kvíčala and Starzyczná, 2020). 
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Customer purchase behaviour in e-commerce 
 
The aforementioned possibility of unrestricted movement of customers between e-shops 
around the world, comparing product prices, quality or friendliness of a given e-shop gives 
customers a strong position and forces e-shops to continuously improve their marketing 
activities to meet the increasingly demanding needs of customers (Chou et al., 2010). The 
whole shopping process is also much faster, as customers can visit or leave the e-shop within 
seconds, for example at the time of payment. According to some authors, one of the 
cornerstones of success in e-commerce is gaining customer trust (Yun and Good, 2007). Of 
course, trust is also crucial in the offline environment, but it is much more important in e-
commerce due to the fact that it does not provide the opportunity to touch, try, or even 
physically take away the product, which may raise concerns about product unsuitability or 
even fraud (Yen, 2011). Another disadvantage is waiting for the purchased product. For the e-
shop, there is also the risk that the customer will not take delivery of the purchased product, 
and if they have not paid for it, the e-shop incurs lost costs (Toufaily et al., 2013). To remove 
these barriers, new technologies and ways to make the customer experience as pleasant as 
possible are constantly being developed (Chou et al., 2010). Some authors argue that 
customers are more price sensitive in e-commerce precisely because of the possibility of 
comparison, especially for undifferentiated products (Yen, 2011). On the other hand, there is a 
chance that an e-shop can reduce this sensitivity and increase the perceived value of products 
by communicating product benefits and additional content (Valvi and Fragkos, 2012). 
Regarding customer loyalty in e-commerce, authors' opinions are divided into two groups, 
with some claiming that loyalty is higher (Gefen, 2002, Srinivasan, 2012, Tahal, 2014), but 
their claims are not supported by empirical data and are mainly based on the results of a 
questionnaire survey. The second group of authors claim that customer loyalty is lower in e-
commerce and support their claims with research on corporate data on purchasing behaviour 
(Romaniuk, 2011, Sharp, 2017). In the Czech market, this is confirmed, for example, by a 
study that states that e-shop customers usually shop at a given e-shop only once (Kvíčala and 
Starzyczná, 2020). However, the relevance of this study is limited by the number of e-shops 
included and the total volume of data. 
 
The Impact of the COVID-19 pandemic on Customer Purchase Behavior 
 
The impact of COVID-19 on shopping behaviour or activities of e-shops or e-commerce as 
such has been the subject of several studies. Bhatti et al. (2020) demonstrated general growth 
in the e-commerce market quantified by purchase volume and revenue. Elrhim and Elsayed 
(2020) focused on changes in revenue or market value of specific firms, namely the largest 
global e-commerce players such as Amazon, Alibaba, Rakuten, and Zalando, where 
pandemic-influenced growth was also demonstrated. Furthermore, there have been significant 
logical needs of customers and with them companies to move their activities online, to make 
services or product sales more accessible online and to increase the credibility, logistics, and 
technical aspects of customer contact, hence sales, which are often barriers to successful e-
commerce market operations (Shahzad et al. 2020, Beckers et al., 2021, Dinesh and 
MuniRaju, 2021). However, none of these studies work with internal e-commerce data that 
directly describe customer buying behavior and quantify companies’ online marketing 
activities. Thus, the paper provides relatively unique data and metrics (discussed in more 
detail in the next section of the paper) that are not part of any of the previously published 
research in this area. It should also be noted that, apart from one article, all of the 
aforementioned do not deal with the European e-commerce market. Therefore, these facts 
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distinguish the paper from previous publications and offer new insights into the impact of the 
COVID-19 pandemic on e-commerce. 
 
In the context of research on customer purchasing behaviour in e-commerce, the author 
published an article (Klepek and Kvíčala, 2020) which deals with the impact of the pandemic 
on customer buying behaviour. The limitation of this research is that it contains data from 
only one B2C e-shop that offers sportswear and accessories. Therefore, the results are not 
entirely relevant and generally applicable but suggest that the effects of the COVID-19 
pandemic positively affect the number of transactions and the sales volume of the e-shop. The 
research sample for that study included data from nearly 15,000 customers who made more 
than 49,000 transactions and more than 77 million sales between 2019 and March-May 2020, 
when pandemic-related restrictions were in place. 
 
Research methodology 
 
E-commerce research can benefit from the almost infinite amount of data that is not only 
growing daily but is also automatically collected by the tools mentioned above. However, it 
must be added that there are very few academic studies that process these data, almost none in 
the Czech Republic, despite the fact that the Czech Republic is one of the countries with a 
very high number of e-shops per capita. Thus, by linking academic methods and data from 
practice, there is potential for a new di-resort of research that will help to significantly enrich 
the state of knowledge while providing practical insights for e-shop management and may 
help to mitigate the economic consequences of the pandemic. 
 
The aim of this paper is to investigate the impact of the COVID-19 pandemic and its 
associated consequences on customer buying behaviour and business performance of e-shops. 
This will be done by analysing secondary data from e-shops using basic statistical methods. 
The data analysed will be divided into periods before and during the pandemic and then 
compared to meet the research objective. Thus, the object of the research is the customers 
shopping at the selected e-shops, as well as the e-shops in question in the context of what 
online marketing activities they are carrying out and in what volume, and what their business 
results are. 
 
The research will analyse and compare data from 5 B2C e-shops for the period 2019 and 2020 
using basic statistical methods that are likely sufficient for this purpose. It will also include 
data on the e-shops' investment in PPC advertising and social media and the impact of these 
channels on e-shop performance. To protect commercial confidentiality, e-shops will be 
anonymised and abbreviated. Only the product categories offered by the e-shops will be 
listed. To have the broadest possible view, e-shops from different product categories will be 
included. The DS e-shop offers gift candles, NS sports equipment, NP fitness supplements, 
HP pet products and BL bicycles and cycling clothing. 
 
The dataset contains data on more than 4.5 million customers, 8 million visits to the e-shop, 
more than 125,000 transactions, sales of more than CZK 212 million, and investments in 
online marketing communication of almost CZK 17 million. The data comes from e-shop 
platforms, Google analytics tools, and Google Ads, Sklik, and Facebook platforms. 
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Research metrics will be divided into 6 categories:  
a) Overall e-shop performance - total investment in marketing communications, revenue, 

and cost share of e-shop turnover.  
b) Overall customer results - total number of customers, e-shop visits, transactions, sales 

volume, and conversion rate (ratio of visits to purchases.  
c) Average customer values – average number of visits, transactions, order value, and 

sales per customer.  
d) Costs associated with customers – cost per e-shop visit and cost per transaction.  
e) Results of selected channels – organic visits, PPC campaigns, social media, and others 

(email, direct, referral, etc.) - investment, number of visits, number of transactions and 
sales are shown for each channel. 

f) Cost of paid channels – PPC and social - includes cost per visit, cost per transaction, 
and cost to sales.  

 
These metrics are further broken down for 2019 and 2020.  
 
Results 
 
For better clarity, the survey results are divided by category. No major changes were found in 
the overall scale except for a few cases, which are described in the following section.  
 
Overall e-Shops‘ Performance 
 
In terms of revenue, all e-shops generated more revenue in 2020 than in 2019. With the 
exception of the BL e-shop, all e-shops invested more in 2020 than in 2019. DS and NP e-
Shops invested approximately double the amount, with DS also generating twice the amount 
of revenue. NP's sales only grew by 50%. HP invested a comparable amount, and its sales 
increased by 25%. For NS, both investments and sales increased by around 50%. BL invested 
a slightly lower amount, but generated 50% more revenue.  
 

Figure 1: Overall e-Shops’ performance 

 
Source: Own processing 

 
 
The share of costs in turnover has slightly increased for all e-shops except BL and HP, but we 
cannot draw a relevant conclusion from this as we do not know the other costs of e-shops on 
which the final profit is based.  
 
Overall customer results 
 
All e-shops in 2020 recorded a higher number of customers, visits, transactions and sales, 
confirming the findings of the author's previous research mentioned above.  
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Figure 2: Overall customer results 

 
Source: Own processing 

 
The customer conversion rate for the 3 e-shops is almost identical to the previous period. For 
BL, this metric has increased slightly. The largest decrease was recorded by NP a, by almost 1 
percentage point.  
 
Average customer values 
 
With the exception of NP and BL, all customers made a slightly higher number of visits on 
average. The average number of transactions was also slightly higher, with the exception of 
the NP e-shop. The average order value increased slightly for 3 e-shops.  
 

Figure 3: Average customer values 

 
Source: Own processing 

 
NP registered the highest percentage decrease, which was also found for BL. Except for NP, 
where a decrease in average revenue per customer of CZK 20 was found, this value increased 
slightly for all e-shops.  
 
Costs associated with customers 
 
The differences in these values are only in tens of crowns, but in the total volume such a 
change can mean a difference of hundreds of thousands of crowns. The price per visit was 0.5 
CZK lower for DS and NS e-shops, while for BL it was 0.1 CZK lower.  
 

Figure 4: Costs associated with customers 

 
Source: Own processing 

 
NP paid on average CZK 1 more per visit, and HP CZK 0.5 more. The price per transaction 
increased for DS, NS and NP between CZK 20 and CZK 45. There was a decrease in CZK 8 
for HP and CZK 80 for BL.  
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Results of selected channels 
 
Here, it can be seen that with the exception of eight cases, the values for all e-shops have 
increased. In this category, the focus is primarily on financial indicators. 
DS invested three times more in PPC ads, where it gained seven times more revenue. In the 
case of social networks, both investments and revenues increased by approximately 500 
thousand CZK. It also recorded increased revenues from organic traffic (+10%) and other 
channels (+70%).  
NS invested 3 million more (63%) in PPC campaigns, which generated 70% more revenue. It 
invested about 400% more in social media, with sales up 100%. Revenue from organic traffic 
and other channels grew by 10% and 27%, respectively; interestingly, revenue from others 
grew by a relatively high percentage despite a decrease in traffic of about 5%.  
 

Figure 5: Results of selected channels 

 
Source: Own processing 

 
Overall, NP invested 200% more, organic search revenues increased by 5%, other channels by 
17%, PPC campaigns invested 160% more and generated 180% more revenues. 
HP invested an almost identical amount, while organic search revenues grew by 56%, it 
invested an almost identical amount in PPC and generated 26% more revenues, it invested 
10% more in social media and grew revenues by 30%, while revenues from other channels 
grew by 18%.  
Overall, BL invested 20,000 CZK (approximately 7%) less and earned approx. 46% more. 
Revenue grew for organic traffic (25%), PPC campaigns (14%), social (130%), and other 
channels (74%). 
The author considers it important to highlight that all e-shops saw an increase in revenue from 
organic search and other channels not directly affected by paid campaigns (PPC and SoMe).  
 
Costs of Paid Channels 
 
Costs tracked were cost per visitor visit (CPV), cost-per-transaction (CPT) and cost per 
revenue (CRR) for PPC and social media channels.  
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Figure 6: Costs of Paid Channels 

 
Source: Own processing 

PPC 
DS, NS and HP E-shops registered a reduction of CPV by CZK 1, CZK 0.09 and CZK 0.7. 
NP and BL registered an increase in CPV of CZK 0.04 and CZK 0.12, respectively. Within 
the CPT, the values decreased for DS (by CZK 37), NP (by CZK 7), HP (by CZK 8) and most 
of all for BL (by CZK 140). Only NS registered an increase in CPT (by CZK 33). 
CRR values decreased by units of percentage points for all e-shops except NS. For DS it was 
3.91, NP 1.51, HP 1.32 and BL 0.8. In the case of NS, it was a slight increase of 0.5 
percentage points.  
 
Social Media 
CPV was higher for the DS (1.44), NS (0.65) and NP (6.96) e-commerce sites. HP saw a 
notable decline, down to to CZK 14.1, while BL was down CZK 0.93. 
The CPT value increased for the DS (by CZK 135), NS (by CZK 166) and NP (by CZK 607) 
e-shops. The decreases were recorded in the HP (by CZK 28) and BL, where the decrease was 
very significant, by CZK 1,265.  
Changes in CRR for individual e-shops ranged up to tens of percentage points. Increases in 
values were recorded for the DS (by 12.2), NS (by 9.23), and HP (by 1.8), and the highest for 
NP (by 65.8). Only BL showed a decrease of 20.09 percentage points.  
 
 
Summary 
 
The changes for the subcategories vary and have been described in more detail in the previous 
section, but the most important finding in line with the aim of the paper is quite clear. All e-
shops saw an increase in the number of customers, visits, transactions, sales, which is in line 
with the results of the author's previous research (Klepek and Kvíčala, 2020) and also 
invested more compared to 2019. The changes in the sub-values for each channel were 
different; whether they were increases or decreases, in most cases they were rather moderate. 
However, it is definitely worth noting that all e-tailers saw an increase in sales for all 
channels. For paid channels, this may be directly affected by increased investment, then it is 
important to monitor the ratio in which both financials increased to avoid inefficient 
investment. In addition to an increase in investment, an increase in sales may also be due to an 
increase in demand for a given product category or an increase in the volume of purchases in 
e-shops in general. In fact, the Czech e-commerce industry recorded a 26.5% increase in sales 
in 2020 (Business info, 2020). 
 
Taking only investments and sales into account, all e-shops also recorded higher profits, DS 
by 71%, NS by 46%, NP by 36.5%, HP by 24.6%, and BL by 47%. In absolute terms, profits 
increased the most for NS (by CZK 22.8 million), BL by CZK 2 million, DS by CZK 
3 million, HP by CZK 1.8 million and NP by CZK 1.2 million. 
 
The impact of the COVID-19 pandemic on e-commerce results is quite clear. In 2020, all e-
shops that were significantly affected by the pandemic, for example, by restrictions and other 
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measures that led to, among other things, a shift of purchases to the online environment, saw 
an increase in the number of visits, customers, transactions, investment, and sales volumes 
and, in theory, profits, if we consider only the costs of implementing campaigns and sales. For 
a full quantification, other costs associated with running an e-shop would also need to be 
taken into account. From this perspective, it can be argued that the COVID-19 pandemic has 
had a positive impact on the performance of e-shops. Customer behaviour in the e-shop was 
very similar in both periods, so no major changes were observed as a result of the pandemic. 
The costs associated with implementing online marketing campaigns for individual e-shops 
and specific channels increased and decreased, so the impact of the COVID-19 pandemic 
cannot be confirmed here. 
 
The research results also suggest a number of managerial implications. One of the main 
findings is that the shift of business to the online environment is putting pressure on 
companies to focus on their online activities. This creates more competition in e-commerce, 
which is followed by increased investment. Therefore, companies should not delay in 
implementing online marketing activities, in contrast. However, it should also be noted that 
companies should not follow general recommendations and generalisations but should focus 
on their own data or data from their product category. This is due to the nature of the product 
as well as, for example, seasonality or the breadth or depth of the product portfolio. The 
results also show that increased investment in specific channels may not translate into 
increased sales from that channel, but may translate into increased sales in other channels 
such as organic traffic or other channels. Therefore, they should not judge each channel by the 
same criteria. At the same time, the total costs associated with running an e-shop should also 
be taken into account, without which it is not possible to make a relevant assessment of 
whether the e-shop's activity is profitable. Businesses also need to consider the potential of 
the market and see whether increasing investment also leads to increasing profits, which are 
limited by the potential of the market. As the volume of competition increases, differentiation, 
for example in the quality of the service associated with the purchase or the information 
provided, should also be taken into account, which, according to the findings of the literature 
search, may lead to a reduction in price sensitivity or an increase in trust towards the retailer. 
When planning future activities and developing strategies, e-shops must also take into account 
the current market situation, which is directly affected by pandemic government measures 
such as the lockout, which has already led to a shift of purchases to the online environment in 
the past. The more the measures are relaxed, the more offline purchases will theoretically 
increase, which may lead to a decrease in demand for products in e-shops. 
 
Among the limitations of the research is the fact that the overheads and margins of e-shops 
are not known, which makes it impossible to estimate the profit of individual e-shops. 
Comparisons between e-shops are hampered by differences in the products and product 
categories offered, the size of e-shops, the length of time e-shops have been in business, or 
brand awareness or market share. Data also do not allow us to assess the impact of individual 
channels on overall performance or know the specific channels that were included. Nor is the 
market share of individual e-shops, brand strength, or the activity and strength of competitors 
known. The research also could not assess the breadth and depth of the portfolio, the price 
level of the products offered, the nature of the customer segments or the quality of service and 
level of user-friendliness of the e-shops. Despite these limitations, the author considers the 
research results sufficiently relevant to assess the impact of the COVID-19 pandemic on 
customer buying behaviour and e-shop performance in Czech e-commerce. 
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