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Abstract. Digitization is one of the most important driving forces within companies, as new 
business models develop from recent digitization processes. Especially in times of the Covid-19 
crisis, it is important that small- and medium sized companies focus on digital processes. The 
purpose of this paper is to find out what opportunities and barriers arise for small- and medium 
sized companies through the crisis. The following information in this paper is based on an 
empirical, qualitative research and therefore expert interviews were conducted. After the tran-
scription, the interviews were evaluated by using Grounded Theory. The Grounded Theory is a 
method that is particularly suitable for identifying new and unknown relationships. In the con-
text of this paper, the aim is to analyze the main drivers of the digitization influenced by the 
Covid-19 crisis in SMEs. 
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1 Introduction 

In today's world, there are major changes in technology that have consequences on the 
whole society. In addition, the development and introduction of new technologies 
have an impact on digitization, which can have a major effect on small and medium-
sized enterprises. There are several meanings for the term digitization, while a general 
definition cannot be found in the literature. A definition of the term digitization is "the 
transformation of analogue content or processes into a digital form or mode of opera-
tion" (1). Probably the most common meaning of digitization is the digital turnaround 
(2). The term digitization is also associated with the digital revolution, digital trans-
formation and Industry 4.0 (3). Furthermore, the degree of digitization in small and 
medium-sized enterprises compared to large corporations differs. It can be noted that 
the pandemic is hitting small and medium-sized companies much harder than large 
corporations (4). A shutdown or a decrease in the turnover hits SMEs harder than 
corporate groups. This can be justified by the lower resources in form of monetary 
reserves or personnel. In addition, just over half of the enterprises decide to adopt a 
new business model in order to be able to remain in the market at all (5). 
In times of the crisis, companies have to be innovative and adapt to the new circum-
stances. This is why companies in the current situation prefer the so-called "start-up 
flair", which is characterized by rapid changes of direction, experiments or even col-
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laborations (4). Since the beginning of the crisis, many companies had to go into 
bankruptcy because the virus affects the global economic framework. Companies, 
especially small- and medium sized enterprises, are able to reopen their offices if they 
are observing health protection guidelines. 
 
In order to get a better understanding of the connection between digitization and the 
Covid-19 crisis in small and medium-sized enterprises, expert interviews with various 
companies were conducted. 

2 Methodology 

The following section explains the research design of this study and the methodology 
that was used for collecting and analyzing the interview data to find opportunities and 
barriers of the digitization during the Covid-19 crisis for SMEs. The potential use of 
digitization can be defined as the individual perceived capability of the implementa-
tion of digitization technologies (6). 

2.1 Literature Research 

The starting point for addressing the issue of possible opportunities for SMEs during 
the Covid-19 crisis with regard to digitization was a systematic literature research. 
After the authors had gained an overview of possibilities, a list of further literature 
was made. As a limitation, the authors decided to consider only articles from at least 
B-rated journals from 2013 onwards. The authors preferred articles from A+ and A-
rated journals but decided to consider B-rated journals as well, since small and 
medium-sized companies are standing in the focus. 

2.2 Research Design 

After conducting a systematic literature research, the decision had to be made which 
research method would fit best to the above-mentioned topic. The choice was made to 
use qualitative expert interviews, because the core of this research is more practical. 
The research design is based on the methodology of Grounded Theory by Glaser (7). 
 
According to Glaser and Laudel, qualitative interviews are interviews with people 
who have special insights due to their position in the workplace. The aim of expert 
interviews is to explore facts through questioning. These respondents have special 
knowledge on these topics. By interviewing the experts, new knowledge about the 
relevant facts will be gained. Expert interviews are a method to gain experiences 
about specific facts (8). 
The authors carried out a literature research. This is the starting point for a guideline-
based interview. Interviews that are conducted with the help of a guideline are a kind 
of non-standardized interview and consist, for example, of a collection of open ques-
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tions that form the basis of the interview. This type is particularly suitable when sev-
eral topics have to be covered (8). 

2.3 Research Setting 

At the beginning the experts are selected according to content criteria. It represents an 
essential aspect of the research design, so it is necessary to justify the selection. The 
selection of experts is plausible if it answers the following three questions (9). 
In order to find suitable experts, it is useful to consider who has relevant information 
and who is able to provide this information. Furthermore, it is important that the ex-
perts are available on demand (8). 
The key to successful qualitative expert interviews is the development of a stringent 
questionnaire. It is characterized by the two main topics digitization and the Covid-19 
crisis. First, the interview starts with an icebreaker to provide the interviewee with 
further relevant information of the topic. The first part contains questions about digiti-
zation. Within this section, the aim is to find out what importance the company at-
taches to digitization. In this context it is also relevant to identify what barriers and 
opportunities the company associates with digitization. The second part of the ques-
tionnaire deals with the Covid-19 crisis. In the beginning the impact of the crisis on 
companies will be examined. The following questions have the purpose to find out 
what possibilities or opportunities the company sees in this major economic crisis 
with the help of digital technology and how it intends to achieve it. The interview 
ends with questions on age, gender, work position, industry and number of employ-
ees. If there is still time left, the interview can be finished by additional thoughts of 
the respondents. 

2.4 Data Collection 

This study is based on ten interviews, which were conducted in several companies 
and focused on the opportunities and barriers for SMEs in times of the Covid-19 cri-
sis. Before the interviews were conducted, the authors performed pretests. These tests 
were intended to prevent possible mistakes or ambiguities. As a result, it was possible 
to establish that there were no ambiguities in the questionnaire. Subsequently, the 
appropriate interviews were conducted in the companies. An interview took around 
30 minutes on average, was digitally recorded and then transcribed in the original 
language. The decision was made to use semi-structured interviews, because on the 
one hand they allow comparisons through consistent questions and on the other hand 
they give the expert space for individual ideas. This guarantees a methodical analysis 
and at the same time ensures that the interviewee is willing to participate in the inter-
view.  
It is essential that there are clear guidelines about which group of experts should be 
selected. As the study focuses on small and medium-sized enterprises, the selected 
experts were people who are currently working in a company in Germany with about 
40 to 3,000 employees and are operating on the management level. The authors have 
deliberately chosen companies from different industries, because the Covid-19 crisis 
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affects everyone. This ensures that opportunities and barriers for SMEs during the 
Covid-19 crisis can be found, which could be an option for the majority of companies. 
In the following table, all interviews with the listed companies and persons are illus-
trated. For data privacy reasons, a pseudonymisation of the experts was made. 
 

Fig. 1. Interviewed experts and companies 
 

2.5 Data Analysis 

Based on the Grounded Theory, the first step of the data analysis is an open coding. 
As a result, audio recordings can be converted into a text format. To make the sen-
tences more understandable, individual words were added and broken half-sentences 
were deleted. 
During the coding process, a content-related label is assigned to each passage. The 
generation of the codes is based on the experts' choice of words. The second step is 
called selective or axial coding. It is used to find present connections and conflicts 
within the codes. In the next step, the descriptive codes are broken down, i.e. themati-
cally matching codes are assigned to superordinate categories. The building of the 
superordinate categories is based on a systematic comparative analysis of all inter-
views. 
In the best-case scenario, based on the interviews, key aspects will be identified, 
showing the possibilities of digitization, so that SMEs can generate new opportunities 
during this crisis. These key aspects will be used to form hypotheses. These hypothe-
ses are finally developed into a hypothesis model. 
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3 Results 

The qualitative study focuses primarily on the current Covid-19 crisis and how it af-
fects digital processes in small- and medium sized companies. Consequently, in total 
three main drivers were identified which are influenced by the Covid-19 crisis. The 
main drivers, that have been analyzed are Efficiency, IT and Changed behavior. For 
each specific driver, linked items were identified which have a direct impact. A total 
of seven different aspects were analyzed, resulting in opportunities or barriers with 
regard to digitization in the Covid-19 crisis for SMEs. Figure 2 illustrates the hypoth-
esis model.  
 

Fig. 2. Hypothesis model  

3.1 Efficiency 

Efficiency is generally defined as a measure of resource efficiency (10). Thus, this 
term can be used to determine the effectiveness and profitability of various production 
factors. In the context of digitization and in consideration of the Covid-19 crisis, fast-
er decision-making processes as well as process optimizations are subsequently seen 
as drivers for more efficient working methods in companies. The results of the con-
ducted qualitative study prove this and will be presented in the following sections. 

Faster decision processes 

The structures in small and medium-sized enterprises through flat hierarchies result in 
faster implementation of decisions than in big companies. 
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Faster processes in general also imply faster decision paths and thus time-optimized 
decision-making processes (11). 
Plug-In GmbH: “I actually believe that the decision-making process has become 
shorter because I have a good contact to my boss due to digital video meetings.” 
 
AMBA GmbH: “The lines of communication are shorter, you can get answers faster 
(…).” 
 
By forming virtual teams, the individual team members are well networked. In 
addition, the connection to the supervisor is more direct, because it may not be 
necessary to overcome spatial distances, but all persons can be reached equally well 
in virtual space (12). 
 
Plug-In GmbH: “When I have 100 people, it's just not as big a volume as all of a 
sudden all the employees from a huge company go to the home office and then have a 
problem with the data load. This was new for us and I think that differs to a small 
company. I think a small company can be more flexible”. 
 
In virtual rooms, the inhibition threshold to address problems is also lowered and thus 
to demand a decision in the form of countermeasures by the manager (13). 
 
Projected onto the home office needs created by Covid-19, it is apparent that SMEs 
were able to react much more dynamically and mastered the challenge more quickly. 
There is a clear difference in terms of organizational effort whether ten employees 
have home office at the same time or 100 (13). Due to the fact that in SMEs the em-
ployees often know each other personally, contact points for obtaining permits are 
well known. In addition, open questions can be clarified in a more targeted manner. In 
corporate groups, contact is more impersonal (13). 

 
H1: Thanks to short decision-making processes, SMEs are quicker to act and more 
agile. 

Process Optimization 

In the context of digitization, software solutions represent possibilities to make pro-
cesses more comprehensible and to simplify them. Traceability makes it easier for 
individual business areas to quickly access facts and gain an overview of specific 
topics (14). In literature the digitization is defined „as the material process of convert-
ing analog streams of information into digital bits“ (15). This definition underlines the 
following statement by the experts, who also see digitization as a kind of conversion 
of analogue processes to digital units. 

PeTe GmbH: “We have a holistic ERP landscape within the company, all work pro-
cesses and all control processes are managed by it, which means that all products 
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and all processes are digitally controlled and digitally managed from the order 
placement to the completion and delivery.”  

An increased performance volume or savings in personnel due to digitization can be 
observed in several company divisions (16). Using the HR department as an example, 
a study was carried out by Zhou and Guangjian in “The impact of HRM digitization 
on firm performance: investigating three-way interactions” which examined the rela-
tionship between the interaction of HRM digitization is positively related to firm per-
formance. In addition, the relationship among the employees is strengthened by the 
strategic and business cooperation (17). 

The findings of the listed study can be confirmed by the following quotation from 
corporate practice: 

Wire GmbH: “Well, we introduced an ERP system a few years ago and we see of 
course that some processes can be done automatically. It saves on personnel. It sim-
plifies the work.” 

H2: In SMEs, software solutions offer the opportunity for faster work and process 
optimization. 

3.2 Information Technology 

The IT includes all technologies for processing, using and storing information. Fur-
thermore, it builds the basis of the digital economy (18). In addition, the IT is increas-
ingly influencing our private and professional lives. Information technology is the 
generic term for hardware, software and digital services (19). Hardware contains 
servers and personal computers such as mobile devices, printers as well as network 
components. Software includes all application programs for tablets, smartphones and 
computers. IT services include services such as installation, consulting, maintenance 
and cloud services.(18)  

Enhanced communication-channels  

For the IT sector, there is the possibility that communication channels can be en-
hanced. This means that companies were forced to find new communication channels 
during the crisis. 60 percent of the interviewees stated that the new communication 
channels have a surprisingly positive effect on their companies. On the one hand, the 
new communication channels can save costs and time because it is no longer neces-
sary to travel to the customers. In addition, the new communication channels can also 
strengthen the relationship with the customers. The following quotes confirm this 
hypothesis: 
 
Plug-In GmbH: “At the moment I am talking to a lot of customers and we often use 
the new program Skype. Everyone is impressed by this program and finds it very easy 
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to use. I notice that I talk to the customers much more and the personal relationship 
has also improved.” 
 
Wire GmbH: “Since the crisis, we have been using programs like Skype or Zoom 
increasingly. The advantage of these digital communication channels is that you only 
have a short time to communicate and to receive information. Also, you can save 
travel costs because you don't have to drive to the customer.” 
 
The improved communication channels result in a simpler and clearer communica-
tion. 
 
AMBA GmbH: “The ways of communication are shorter, you can get answers faster, 
you can google things and find answers to questions.” 

Home Office has found its way into companies at the latest through Covid-19. Due to 
contact restrictions, companies and employees were forced to work from home and 
communicate accordingly (20). Simpler and faster communication channels are a side 
effect of digitization (12). However, they were only fully exploited by the circum-
stances described above. Through communication via virtual communication instru-
ments such as Zoom or Skype it is possible to exchange data quickly. There is a short 
time frame between question and respond. In addition, upcoming business trips can be 
saved by holding virtual meetings (12). However, it must always be specifically 
checked with which partners or employees is communicated. For well-rehearsed 
teams, virtual communication represents the best way of communication. For new 
customers, who are not known before and possibly have a different cultural back-
ground, it is advisable to plan face to face meetings to avoid misunderstandings (21). 

H3: Due to digitization the way of communication gets simplified. 

Data security 

The topic of data security has played a major role since the beginning of digitization. 
One of the most significant challenges of digitization is the development of business 
models and technologies that enables the secure use of the customers’ data (22). The 
study has revealed that 80 percent of the respondents think, that data security is one of 
the main barriers of digitization. The experts are mainly afraid of hacker attacks or the 
abuse of their private data. If digitization will be lived and scaled to the full extent 
from a company’s point of view, the IT infrastructure must always be state-of-the-art 
in terms of data security. 
 
Energy BW GmbH: “In my opinion the data security is a very important aspect. Many 
employees are afraid of hacker attacks and that their private data will be used by 
other people.” 
 
DaRu GmbH: “Due to a hacker attack we had to stop our production last year and 
had very high costs as a consequence.” 
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AMBA GmbH: “At the same time I know that digitization creates some risks. For 
example, it is possible to get hacked or private information reach the wrong people.” 
 
H4: Data security is one of the main risk factors of digitization for SMEs. 

3.3 Changed behavior 

The Covid-19 crisis has affected the foundations of our social and economic relations, 
indefinitely. Due to contact limitations and exit restrictions, people all over the world 
have to change their behavior and whole lifestyle drastically (23).  
But also, companies must adapt to the new circumstances to stay competitive and 
successful.  

Digital meeting culture  

The first impact factor of the changed behavior is characterized by the digital meeting 
culture. 60 percent of the experts mentioned that the meeting culture has changed 
considerably during the Covid-19 crisis. As the number of online meetings increases, 
business trips can be reduced, which leads to coast and time savings (24). The follow-
ing quotations of the experts demonstrate the relevance of this factor. 
 
Energy BW GmbH: “Right now, there are more digital processes and meetings that 
are held only virtually. Digital meetings will therefore increase in the future and that 
is why the meeting culture will change significantly.” 
 
Eugen Gayer GmbH: “The crisis is raising the awareness of digitization and aspects 
such as online meetings are becoming more important.” 
 
H5: The Covid-19 crisis leads to a changed meeting culture. 

Changed customer needs 

During the crisis, small- and medium sized companies have to pay more attention to 
the needs of their customers. Especially for the sales department it is important to find 
new opportunities to communicate with the customers (25). Due to behavior re-
strictions, the personal contact is only possible to a limited extent and therefore new 
digital communication channels become more relevant. 78 percent of the experts 
mentioned that they have to deal more intensively with their customers during the 
crisis.  
 
PeTe GmbH: “Due to the crisis, our customers prefer to talk to us more often via new 
communication channels. In the last few months, we have done this more often via 
video conferencing tools or new technologies such as virtual reality.” 
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AMBA GmbH: “I believe that we can grow through the crisis and also have great 
opportunities for the future. We have been able to develop a completely different and 
much closer contact with our customers.” 
 
The experts concretized the changed needs of the customers in a more sensitive han-
dling of prices or Incoterms. However, the highest priority is given to the maintenance 
of relationships. 
 
H6: Due to the Covid-19 crisis, SMEs are forced to focus more on customer needs. 

Changed employee relationship 

The approach to communication interaction is subjected to change today. 
Globalisation is leading to the relocation of many production sites abroad, which is 
also changing the geographical location of many workers' jobs. This leads to an 
increased mobility of workers, who are sufficiently networked in every country of the 
world to be able to meet the demands of the job in the context of geographically 
distributed teams (26). 
 
Bentel Hotel: “It becomes more difficult to establish a personal relationship among 
colleagues.” 
 
Plug-In GmbH: “Since the crisis I am working more with programs like zoom. So I do 
not see my colleagues in real life anymore. I notice that I am losing the personal 
contact.” 
  
To bridge the geographical differences and remain an interactive work experience, 
virtual communication channels must be used. This leads to less informal discussions 
among colleagues, which are important for building trust and relationships between 
them. The virtual communication tools make the contacts more impersonal (27). 
These factors increase anonymity and the feeling of isolation, which makes 
integration into the team more difficult (28). Virtual communication takes place via 
computer-supported communication channels such as video conferences. In times of 
the Corona crisis, it is increasingly the case that individual team members are 
geographically distributed through home office activities and therefore have to fall 
back on virtual communication opportunities. 
 
MediTec GbR: “So unfortunately I see my colleagues even less.” 
 
The bond to the team and to other work colleagues is lost, which changes the 
relationship of the employees. This is characterised by a superficiality and is 
increasingly based solely on business (29).  
 
H7: Digital communication has a negative impact on the relationship between 
employees. 
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3.4 New Business Models  

The digital transformation is leading to fundamental changes in the markets. Nowa-
days, it is important that companies optimize their business models in order to remain 
successful and competitive. Due to the Covid-19 crisis, some companies have been 
forced to change their business models which may create opportunities for the future 
(30).  
 
The qualitative study has revealed that 90 percent of the experts believe that new 
business models are emerging as a result of the Covid-19 crisis. Due to the crisis, 
small- and medium sized companies are more dependent on digital technologies and 
have been dealing with them more intensively in the last few months. This generate 
opportunities for the use of new software programs.  
 
Eugen Gayer GmbH: “I would say that our company has raised awareness of digitiza-
tion. New programs were implemented (...).” 
 
Bentel Hotel: “Nevertheless, we can learn from the crisis and improve our processes 
in the hotel. We have much more time to discuss new concepts and launch new pro-
grams.” 
 
H8: Short term developments during the Covid-19 crisis can open up new business 
models. 

4 Conclusion 

The following recommendations for small and medium-sized enterprises can be de-
rived from the results (see chapter three). Digitization enables numerous opportuni-
ties, but as the hypotheses above show, barriers as well. In effect of Covid-19 the 
study identifies three main drives including chances and risks of digitizing processes 
in SMEs. 
By using the Grounded Theory for data evaluation, a model was developed which is 
supposed to disclose the opportunities and barriers of digitization. According to this 
project, a semi-structured interview guide was designed to collect empirical data from 
experts. 
As a result of the coding, three main drivers were identified in correlation to the topic: 
Efficiency, IT, and Behavior changes. In the context of efficiency, the experts report-
ed of the benefits of faster decision processes caused by flat hierarchies in SMEs. 
Another positive aspect is the reduction of costs. This circumstance is caused by digi-
tal alternatives and process optimizations. 
Based on the IT section, experts reported of the possibility to enhance their communi-
cation channels by using digital processes. In this context, data security was highly 
weighted by some experts too. On this occasion, handling data was identified as a risk 
and needs to be secured carefully. 
The behavior of customers and employees seems to be affected by digitization 
measures and need to be adapt to digital meeting cultures. Furthermore, the study 
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identifies changing needs on customer-side and transform operational relationships on 
side of the employees. 
The coding shows the opportunity of developing and joining new business models in 
connection with the digitization. Experts identify the chance to expand their business 
model and to adapt new business ideas for the future. 
Consequently, digitization accords to a lot of opportunities in the Covid-19 crisis. The 
study shows that the implementation of digital methods and services lead to depend-
encies, which are accompanied by certain risks. For this reason, the topic was com-
plemented by “barriers” to reveal both sides in the context of the subject. 

5 Limitations & Further Research 

Even though the study reveals many aspects of digitization in its context, various 
limitations must be explained. The study was conducted with experts of different 
companies. In order to gain deeper insights, it would be useful to interview several 
experts of the same company from different departments and teams to compare their 
statements and to be able to examine the effects more closely. 
Overall, ten experts were interviewed within the framework of this qualitative study. 
Thus, it is not possible to speak of representative results, especially because the de-
sign of the study is influenced by the subjectivity of the participating experts. To con-
solidate the results, a quantitative study should be instrumented. Furthermore, it is 
recommendable to provide a continuous analysis of this subject because digitization is 
a fast running process with steady innovations and changing application scenarios in 
short-term intervals. 
The results and recommendations of this study are directed to medium-sized compa-
nies with 40 - 3000 employees. In this case the empirical research results are limited 
and not transferable to smaller companies and larger corporations. 
Summarized, the use of digitization, in the context of the Covid-19 crisis, is essential. 
Digitization can profitably change and expand processes and business models in order 
to make medium-sized companies sustainable. 
Based on the findings of the conducted study, the opportunities must be exhausted, 
and the barriers treated with a certain sensitivity in order to be able to profit sustaina-
bly from the potentials of the digitization. 
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