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Abstract—The increasing digitalization of business and soci-
ety has prompted drastic changes within enterprises and con-
fronted them with enormous challenges. In our exploratory in-
terview study, we examined the impact of digital technologies
on how employees work in companies as well as the specific op-
portunities and challenges that small and medium-sized enter-
prises (SMEs) face as a result. On the whole, interviews re-
vealed that digitalization has already triggered an array of
changes in how employees work. Even so, the extent of each
change and the perception of technological trends overall have
varied among both employees and companies depending on
their context. In response to those changes, the SMEs inter-
viewed have applied a wide range of tools and strategies that
have allowed them to exploit the opportunities offered by digi-
tal technologies and overcome the associated challenges.

1. INTRODUCTION

SOCIETY as a whole is undergoing a rapidly evolving dig-
ital transformation, one in which governmental institu-
tions, households, companies, and their interactions are
changing due to the increasing spread of digital technolo-
gies. As a result, it has never been more important, espe-
cially for companies, to be able to rely on capabilities en-
abled by information technology (IT) or on a deep under-
standing of IT in general and digital innovation in particular.
As part of the evolution of technology, digitalization pro-
vides numerous unprecedented opportunities to support and
even renew business processes. In turn, those advanced tech-
nological opportunities, particularly ones that merge the
physical and digital worlds, have brought about new para-
digm shifts that affect all industry sectors. By extension, sta-
ble, prevailing dynamics in everyday business show that
constant changes and adjustments, including digitalization,
will not be the exception but the rule in economies of the fu-
ture. The consequences of that development and the question
of whether it should be viewed as positive or negative are
omnipresent. Perhaps most saliently, formerly analog activi-
ties—reading a newspaper, for example, or buying a physi-
cal product—have acquired digital twin processes that can
be performed on mobile devices at any place and at any time
[1]-{6]. That trend was jolted forward by the COVID-19
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pandemic, which has further disrupted how businesses oper-
ate and how traditional services are delivered. As a conse-
quence, the digital expectations of consumers and B2B cus-
tomers have reached new heights. In response, some compa-
nies have rapidly digitalized their interactions with cus-
tomers and the supply chain as well as their internal opera-
tions, sometimes even by 3 to 4 years relative to their com-
petitors [7], meaning that those competitors now face over-
whelming lags in their digital capabilities.

No matter the pace of digitalization, continuous interac-
tion with technology in both professional and personal set-
tings has become more standard than ever before. In that en-
vironment, studying human behavior in organizations with-
out considering the influence of IT is short-sighted [8]. For
that reason, Daugherty and Carrell-Billiard [9] have used the
term “human+” to describe the workforce of the digital age,
whose members not only possess their pre-existing talents
and knowledge but also have new, expanding sets of skills
acquired by simply using digital technologies.

From that perspective, one strand of literature addresses
the possibilities of improving the quality of work and of pri-
vate life by employing modern technologies and compensat-
ing for their negative effects [10]. At the other extreme, an-
other strand focuses on those negative effects and attempts
to assess the consequences faced by the human workforce in
particular [11]. Between those strands, many papers describe
the effects of digitalization or the digital transformation of
companies, usually with reference to case studies due to the
subject’s topicality [12]. In both scientific studies and re-
ports by management consultancies and market research
companies, however, the effects for employees have re-
ceived less attention than those for the economy.

Given the subject’s topicality and the rise of literature ad-
dressing it, having too few qualitative studies and compre-
hensive literature reviews may have contributed to an incon-
sistent definitional framework [12]. Meanwhile, only a hand-
ful of reports issued by government and private-sector inter-
est groups, as well as only a small proportion of scientific
publications, are dedicated to digitalization’s effects on
small and medium-sized enterprises (SMEs). Although
SMEs bear great economic significance, especially in Ger-
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many, digitalization’s effects in such enterprises have hardly
been examined.

In contribution to the current state of research, this paper
addresses the field of effects digital technologies have on
how companies work. Framed by an overview of their gen-
eral effects on employees, the paper specifically explores the
extent to which digital technologies already play an impor-
tant role in SMEs, whether employees’ work practices have
changed as a result, and, if so, then how. To support our ar-
gument, we conducted an interview study with SME practi-
tioners that followed an exploratory research approach, in
which we sought to investigate and identify possibilities and
challenges for the work environments of SMEs as a result of
using digital technologies and of digitalization in general.

To appropriately situate and present our study and its re-
sults, the paper is structured as follows. In Section II, we
provide a brief theoretical background on digitalization as
well as its effects on employees. Next, in Section III, we de-
scribe the methods of data collection used in our interview
study. After that, in Section IV, the primary part of the pa-
per, we provide selected results from the interview study
and, in Section V, discuss those results. In Section VI, we re-
flect on what the results imply for practice in the form of
recommendations for action, and in Section VII, we con-
clude the paper with an outlook for further research.

II. THEORETICAL BACKGROUND

A. Digitalization and digital transformation

Despite steady growth in scientific literature on digitaliza-
tion, such research has often focused exclusively on individ-
ual technologies or industries. Even then, company-specific
case studies represent only a small fraction of that overall
development [13]. In effect, the state of knowledge in that
area of research is highly fragmented and not always based
on consistent assumptions.

That effect is already evident in the two different mean-
ings of the terms digitization and digitalization, which are
sometimes used synonymously in science and business.
Whereas digitization describes the pure transition from ana-
log to digital data or services, digitalization is used to em-
phasize changes in processes, value chains, and business
models, among other things, that go beyond the mere digiti-
zation of existing processes and structures—that is, that cre-
ate added value [14], [15]. In this paper, our focus is on the
term digitalization, the goal of which is the digital transfor-
mation, or the digital change, of organizations—in our case,
companies. Guided by that focus, our research targeted the
added value resulting from interactions between digital tech-
nologies implemented at companies and the employees af-
fected by them.

B. Impact of digitalization on employees

Bonin, Gregory, and Zierahn [16], after replicating Frey
and Osborne’s [11] study on the likelihood of the automation
of U.S. professions in the German context, have concluded
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that technologies do not necessarily displace jobs as long as
employees continuously adapt their skills to new circum-
stances, learn to use new technologies, and focus on ex-
celling in activities that are difficult to automate. Added to
that, Autor [17] has argued that technology rarely replaces
entire jobs but often complements human labor by automat-
ing individual processes and may even create additional jobs
under certain circumstances. For example, individuals in
managerial, professional, and technical professions involv-
ing abstract tasks can particularly benefit by being able to
analyze information more easily, more cheaply, and on a
larger scale by using digital technologies, as well as by
spending more time on the value-adding activities of inter-
preting and applying the information [17]. Autor [17] has
therefore identified the greatest potential for change and au-
tomation in the routine work of knowledge workers, espe-
cially in office jobs, and manufacturing workers, whose sim-
ple calculation, data collection, transmission and storage,
and precise standardized production processes are ripe for
digitalization. For that reason, the work environment of
those occupational groups and related industries was the fo-
cus of our study.

III. RESEARCH METHODOLOGY

A. Research design

The aim of our interview study was not to generate a new
theory on the basis of interpretative generalization, for the
data collected for that purpose would have to be considered
in the context of the respective organization [18]. Neither
was the aim to explore digital transformation in general,
given that a comprehensive and growing body of literature
on that topic already exists. On the contrary, our interview
study, following an exploratory research design, sought to
uncover seldom-observed problems created by digitaliza-
tion’s impacts on employees in light of the experiences of
practitioners themselves. To that end, we decided to employ
a qualitative approach that considers the personal percep-
tions, motives, background, and experience of experts in a
more comprehensive, detailed way than possible with any
quantitative approach [19]. More specifically, our approach
can be regarded as systematizing expert interviews of an ex-
plorative character and that foreground the data’s thematic
comparability [20]. To ensure such comparability of the in-
terview results, the interviews were conducted using a
semistructured interview guide.

B. Selection of experts

Relevant experts were executives and managing directors
of SMEs who have both insights into the technological infra-
structure of their companies and can assess that infrastruc-
ture’s impact on their personal work methods and those of
their colleagues. To be able to compare the experts’ state-
ments, the search was limited to two specific industry sec-
tors whose adoption of digital technologies shows extraordi-
nary potential [17]: B2B manufacturing and banking. Ac-
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cordingly, 90 SMEs were sent a cover letter regarding the
study via email, and we were ultimately able to conduct in-
terviews with 14 experts. In both sectors, the same number
of experts was interviewed. Table I in Appendix B provides
an overview of the interviewed companies and the positions
of the expert interviewees.

C. Data collection and analysis

The interview guide consisted of four blocks of questions,
each with four to six primary questions, along with situa-
tional follow-up and sub-questions to be asked as needed:
(1) general questions, (2) flexibility via digitalization, (3)
data analysis, and (4) automation. The interview guide with
each block’s primary questions appears in Appendix A.

All 14 expert interviews were conducted over the phone
between February 25 and April 16, 2020, and proceeded ac-
cording to the interview guide, which had previously been
sent to the experts via email for preparation. The interviews,
varying in length from approximately 35 minutes to 2 hours,
were recorded with the consent of the interviewees and fully
transcribed and anonymized, with dialects and grammatical
errors in the conversations partly transcribed into standard
language to make the content more comprehensible [21]. Be-
fore analysis, the experts received the opportunity to make
further requests for changes, and approval was obtained for
the selected degree of anonymization.

The subsequent, computer-assisted coding of relevant text
passages was conducted using the data analysis software
MAXQDA 12. The coding system used was based, on the
one hand, on the structure of the interview guide in order to
enable the clearest, most systematic coding possible. On the
other, care was taken to ensure that the theses derived from
the literature search could later be discussed in a differenti-
ated manner for each industry sector. The coding system was
tested in the first three interviews, minor changes were made
(e.g., the code “digital departments/responsible persons” was
inserted in the area “digital transformation” because new de-
partments had been created in all companies in recent years),
and then retained for all subsequent interviews.

IV. INTERVIEW RESULTS

Building on the preliminary literature review, the expert
interviews confirmed numerous theoretical sources of poten-
tial and challenges posed by digital technologies and trends
for SMEs. Overall, the interview study’s results supported
the assumption that SMEs in the industry sectors under con-
sideration (i.e., manufacturing in the B2B sector and the
banking industry) face additional challenges relative to
larger companies. The ways how SMEs work have also been
decisively influenced by digitalization, and it is evident gen-
eral deductions from research findings only reflect part of
the reality in companies and should therefore be supple-
mented with more specific findings from practice in order to
appropriately assess the impact of digital technologies. The
interviews revealed that perceptions of digital change and
associated internal company developments are industry-,

company- and person-specific, which is why the sources of
potential and challenges identified always need to be consid-
ered in their respective contexts in order for the reasons for
the assessments made to be understood. For example, the re-
duction of personnel can be seen as both an opportunity and
a risk depending on the context, and the assessment can dif-
fer not only within an industry sector but also within a com-

pany.
A. Differences between the industry sectors

As expected, differences emerged between the two indus-
try sectors in terms of the reasons for digitalization and its
various forms. The SME banks examined view themselves
as service providers, such that the demand of their customers
for digital offerings primarily drives their digital transforma-
tions at the process and product levels. The study did not re-
veal any company in the banking sector that continues to ex-
ist in the market without a minimum level of digital pro-
cesses and offerings. In manufacturing in the B2B sector, by
contrast, the products and development services have not
necessarily changed. Instead, new and complementary digi-
tal services are emerging in isolated cases, and some compa-
nies, including the manufacturer of control solutions M, ex-
hibit a trend of offering complete solutions instead of pure
products, although most of the changes described had oc-
curred at the process level. In that case, digitalization has
been driven by the overall market and the companies them-
selves in order to remain competitive. However, examples
such as the measurement technology manufacturer L show
that even manufacturers with a comparatively low level of
digitalization can currently hold their position against the
competition. Despite those differences, both banks and man-
ufacturing companies are increasingly developing into tech-
nology companies in the course of the third and fourth in-
dustrial revolutions (Experts C and D). No expert explicitly
assumed that their company could survive in the market in
the long term without its own know-how in digitalization
and the use of digital technologies. Other digital technolo-
gies described by the interviewees imply that SMEs have al-
ready begun working with innovative technologies (e.g., dis-
tributed ledger technologies or cryptocurrencies in the bank-
ing sector).

However, the extent to which that development toward
becoming a digitalized company will continue cannot be de-
termined based on the industry sector alone. The different
types of value creation and other factors, including specific
regulations in the banking sector or dependencies in the
manufacturing industry, do not necessarily influence the cur-
rent state of digitalization but do influence the type of tech-
nologies used and their method of implementation. Saam et
al. [22] concluded that, due to a lack of digitalization strate-
gies, the majority of German SMEs are not yet engaging the
process of digital transformation. However, according to our
results, that conclusion does not or no longer applies. All 14
SMEs exhibited changes and developments in aspects of
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digitalization and thus seemed to have already initiated the
process of digital transformation, albeit at different stages.

B. Differences between the companies

Differences also surfaced between the individual SMEs in
the sectors examined. For one, a direct correlation between
the number of employees and the perceived sources of po-
tential and challenges, as well as the forms of the implemen-
tation of digital technologies, cannot be derived from the in-
terview results. Current and future opportunities are also
limited by financial, cultural, and business model-specific
factors that do not necessarily correlate with company size.
Pioneers in using new technologies and automation, includ-
ing the automotive electronics manufacturer N and the direct
banks E and K, even have comparatively small staffs, possi-
bly due to a higher degree of digitalization and automation.
Compared with the other companies interviewed, those digi-
tal pioneers have clearly already recognized the added value
of digitalization for their business models, as was the case
with the automotive electronics manufacturer N and the B2B
manufacturer of fully automatic coffee machines C. Other-
wise, their business models have always been based on digi-
tal technologies, as in the case of the direct banks (E and K).
Other medium-sized manufacturing companies—for exam-
ple, the metal industry company F and the furniture manu-
facturer G—lack the necessary production size or quantity of
identical parts relative to the pioneers, despite the need for
such parts in order to standardize and automate their produc-
tion and thereby create a basis for Industry 4.0 concepts. In
addition to a lack of starting points for automation, financial
aspects could also discourage efforts at strategic automation
in medium-sized companies. Expert N, for instance, reported
that a fully automated production line would require invest-
ments ranging in the tens of millions.

C. Effects of technologies used

None of the interviewees indicated a clear distinction be-
tween data-driven processes and data-driven decisions, most
likely because similar data foundations often form the start-
ing point for operational and strategic decisions. At the same
time, many data analytics are examples of automation and
the provision of a digital IT infrastructure and enable virtual
collaboration among employees and with partners and cus-
tomers. Various cases revealed that digitalization in compa-
nies usually empowers but does not automatically support or
stimulate change or facilitate work, regardless of whether it
involves technological infrastructure or applications. For ex-
ample, whereas current software systems offer many oppor-
tunities to support work processes, systems that have been
implemented in ill-conceived ways can ultimately create
more work and undermine efficiency (Experts H and M).

According to Expert G, more extensive databases enable
deeper analyses but do not automatically simplify the under-
standing of one’s company due to the increased complexity
entailed. According to [23] and Expert N, although increased
networking and automation as part of Industry 4.0 enable
flatter hierarchies, and although all of the companies inter-
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viewed are using IT that simplifies exchange between hierar-
chical levels, in no case have those trends automatically
yielded a flatter organizational structure or cross-hierarchical
collaboration. On the contrary, changes in management and
corporate culture are seen as triggers for those developments
(Experts A, B, and J). That view of technology as purely an
enabler redoubles the emphasis on positioning people as de-
cision-makers, installers, and users of the technology.

V. DISCUSSION

In what follows, four theses consolidated from the results
of the literature review are discussed and differentiated
against the background of the findings from the expert inter-
views.

Thesis 1: The virtualization of processes and simplified
access to software and data via cloud computing and
private devices give employees greater flexibility regarding
the time, place, and design of their work. However, a lack
of trust and of control options continues to decelerate that
development. As a result, the boundaries between work and
private life are becoming increasingly fluid.

All experts described increased flexibility in their day-to-
day work and throughout their companies as being a result
of digitalization efforts. To achieve those assets, all compa-
nies enable data access beyond their company sites via not
only cloud solutions but also VPNs or remote desktop con-
nections. Thus, cloud solutions have been primarily used in
the SMEs interviewed (i.e., 12 of the 14 SMEs) to boost the
flexibility of work. The two remaining companies reported
currently debating whether they would implement cloud so-
lutions.

At the same time, from a technological viewpoint, all
companies afford the option of working from home, al-
though such potential is not being exploited in every com-
pany interviewed. On the one hand, that tendency is due to
activities in production and/or customer consulting, which
are tied to fixed workplaces and times due to their work con-
tent. Thus, even for work activities that could be performed
outside the company sites, the option of using a home office
is sometimes waived by employees. One reason could be
that employees of SMEs, as in the example of direct bank E,
often have short travel distances and enjoy working together
in person (Expert E). However, the interview results, as the
academic literature similarly shows, also indicate a lack of
trust on the part of managers as a reason why employees are
less likely to work from home than they would like (Experts
K and M). For that same reason, the spread of trust-based
working hours also seems to have been inhibited; thus far,
employees primarily at higher levels of the organizations’
hierarchy have pursued the possibilities of remote work and
trust-based working hours. At lower levels of the hierarchy,
by contrast, the unverifiable nature of remotely performed
services is presumably the most important cause for distrust
on the part of managers, for work performance in most com-
panies continues to be determined in hours, not according to
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measurable results. However, as per some interviewees (Ex-
perts I and N), the COVID-19 pandemic has spurred rethink-
ing about how work can be performed, as many companies
became forced to switch to work-from-home models and
thus gained experience with digitalization.

All of the interviewed experts stated that the boundaries
between their personal work and private lives were becom-
ing increasingly blurred. However, that tendency is largely
justified by their professional development and the responsi-
bility borne within the scope of their current jobs, not by
new technological opportunities available to them. Another
reason given was that companies respect their employees’
personal lives and do not require them to be continuously
available or to work beyond business hours (Expert D). On
the whole, the interviews suggested that employees them-
selves can somewhat influence the separation of work and
private life, depending on how strongly the companies sup-
port such separation and how much the employees prefer to
work beyond the work hours required (Expert K).

Thesis 2: The further development of IT and increasing
spread of social networks simplify communication within
and between companies. However, the resulting decrease

in personal interaction makes that communication less

clear and team-internal coordination more complex.

All of the companies interviewed offer a wide range of
communication channels, such that contact increasingly oc-
curs not only in person but also via email, telephone, video
conference, intranet, and/or collaborative documents. How-
ever, in some companies, the potential of digital communi-
cation channels remains limited by a lack of sufficient Inter-
net access (Experts H and L). At the same time, despite their
theoretical potential as one such channel, social networks
were not reported to be relevant in the experts’ professional
contexts, largely owing to the uncertain safety of exchanging
business data via those channels and the preference for se-
cure, direct means of communication (Experts M and H).

Overall, however, the share of virtual communication has
increased in both industry sectors investigated, both for co-
ordination within teams and throughout companies and to re-
duce the effort and cost of face-to-face meetings and central
events. However, the greater flexibility possible in selecting
personnel reported in the literature [24] was not character-
ized by interviewees as an advantage of working in virtual
teams, partly due to the low degree of internationalization
and the focus on local employees. Digital channels are also
becoming increasingly important in customer—company con-
tact, especially after initial personal contact, for they save
time and costs and can create new offerings—for example,
video consulting with banks and various services in the man-
ufacturing industry. That development will continue but not
completely replace personal contact, the experts unani-
mously agreed, given the importance of informal communi-
cation and the building of trust (Experts A, G, and M).

The experts’ statements also confirm a real or feared de-
crease in uniqueness in the results of work due to intense vir-
tual communication. Even so, the experts did not describe
more complex internal team coordination as being a chal-
lenge. Expert A suggested that different personality types
might also influence the preferred way of working together,
an assumption supported by past research [25] showing that
individuals most suited to virtual collaboration are ones who
are open to new environments and who prefer short, targeted
discussions and rapid decision-making. The results of that
study also suggest that extroverts prefer to collaborate face-
to-face but prefer virtual teams to working independently,
whereas introverts can adapt more quickly to work on virtual
teams because they have to expend less energy than in face-
to-face interactions. Those deductions emphasize the impor-
tance of personality and cognitive style as factors influenc-
ing the success of working in virtual teams and at home of-
fices.

Thesis 3: Via digitalization, internal and external ideas
(e.g., from customers) to the company can be more easily
created, tested, integrated into innovations, and scaled in
digital form. Nevertheless, bringing innovations to market

remains complex.

According to the interviewees, ideas for innovative
projects have come from all departments and hierarchical
levels in their SMEs, some of which have been technologi-
cally supported by supplying idea management platforms
that simplify the collection and evaluation of ideas (Experts
A, M, and N). In both industries, increased collaboration be-
tween departments and permeability between hierarchical
levels can be observed, which has consequently increased
the importance of ideas from all employees compared with
ideas from individual decision makers and individual depart-
ments (e.g., R & D). Companies such as Volksbank A have
also enabled and explicitly encouraged their employees to
share their ideas (Expert A).

To date, the theoretical potential of digital innovations has
had only a minor impact on manufacturing in the B2B sec-
tor, where the focus continues to be the further development
of haptic core products instead. To test those products, pro-
totypes are already being created in some of the SMEs using
3D printers; however, they have neither been fixed compo-
nents of innovation processes nor benefited series produc-
tion. Only a few companies already offer supplementary dig-
ital services along with their core products, possibly due to
the technical complexity of such development (Experts F
and G) and/or a lack of demand in the B2B market. How-
ever, similar to 3D printing, complementary services are
seen as having tremendous potential in the future.

Thesis 3 applies more strongly to the banking sector. In
recent years, the demand for digital services and consulting
offerings has increased, as has customers’ use of online
branches and banking apps, such that the potential for digital
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innovations has also increased beyond purely in-house solu-
tions. The banking interviewees reported that their organiza-
tions were digitizing their core products and services,
whereas doing so is more difficult, if not impossible, in the
manufacturing industry. In that context, the importance of IT
providers also becomes apparent. Excluding the direct
banks, the smaller banks in the sample were described as us-
ing central IT service providers, which are thus responsible
not only for managing the central IT infrastructure but also
for creating central, digital product and service innovations
in collaboration with the banks (Experts A, B, and D).

By contrast, the model for success of fintech companies is
to create quickly scalable, innovative solutions and plat-
forms in a short period, which requires very little infrastruc-
ture and precludes having to meet as many regulatory re-
quirements as companies with a banking license would have
to meet (Expert H). However, in many cases, fintech compa-
nies also need partners, either to test solutions or to integrate
them with services from other providers. Collaborating with
fintech companies also plays an increasingly important role
for banks such as Volksbank A and direct bank E, as men-
tioned by their respective experts.

Thesis 4: The impact of digital technologies on the labor
market is primarily limited to the loss of repetitive,
clearly defined activities, not entire professions.
Moreover, new activities and professions are created
through their use. Advances in artificial intelligence (4l),
however, could increase possibilities for automating
activities that are more demanding.

Although the greatest changes due to automation have oc-
curred in simple production and service activities, none of
the companies interviewed have had to significantly reduce
the scope of the jobs affected. Instead, for example, the B2B
manufacturer of fully automatic coffee machines C made the
strategic decision to not further automate certain work pro-
cesses (Expert C). Along with the resources available to
SMEs for technical automation, other factors—the availabil-
ity of labor, the business model, and measures taken to ex-
pand and enhance employees’ skills—can also reduce the
extent of digitalization’s effects on employment. In line with
past deductions [16], the interviewed experts agreed that
new tasks and added value for employees have to be found
or developed as automation intensifies and that willingness
and ability to change are important competencies to that end.

The changes described in the everyday lives of the experts
also suggest that automation in SMEs has already reached
impressive heights, at least in certain business areas, and is
increasingly becoming the standard. However, that no expert
reported having more time due to using digital technologies
also implies that the changes triggered by automation do
seem not permanent. Instead, outsourcing one’s activities to
software or machines becomes the standard after a certain
time, and the time saved is continuously replenished with
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new tasks. Those factors could explain why some experts
struggled to identify and describe automated processes in
their respective environments. Regarding the manufacturing
sector, the interviews revealed trends that reflect past find-
ings ([26], [27]), namely that collecting data and using digi-
tal technologies have so far been aimed at controlling and
optimizing plants, not automating or autonomizing them.
However, as interviewees at the automotive electronics man-
ufacturer N and plastics industry company J revealed and in
contrast to published findings ([26]), investments are being
made in not only lower-cost technologies such as cloud com-
puting but also in innovative, automated production lines
(Experts J and N).

The second claim of the thesis, concerning newly created
jobs, can be justified by two effects, as the results of the in-
terviews suggest. On the one hand, using digital technolo-
gies can secure the competitiveness of companies and thus
company growth and jobs (Experts H and N). On the other,
two-thirds of the experts (Experts A-E, I, K, L, and N) oc-
cupy positions directly created by digital technologies in re-
cent years and that involve dealing with them. For that rea-
son, the SME representatives interviewed seemed largely
aware of digitalization’s operational and strategic impor-
tance, and their organizations seem to be increasingly em-
bedding it in their operations. On top of that, the jobs created
exemplify professions with job profiles described by the ex-
perts as being less susceptible to automation and thus as the
most important fields of human activity. Those activities in-
volve monitoring and shaping digitalization, making strate-
gic decisions and assuming responsibility, and engaging in
activities characterized by a high degree of trust and commu-
nication.

Regarding the third claim of the thesis, the expert inter-
views provided little evidence that learning, artificially intel-
ligent systems already play a role in the automation of de-
manding activities or even entire professions at SMEs. In the
case of direct bank E, the system used to check credit appli-
cations is largely a rule-based activity, and the Al system for
fraud prevention at direct bank K analyzes transactions exe-
cuted on the basis of rules as well, albeit without recom-
mending or initiating action independently (Experts E and
K). The low prevalence of advanced Al systems could stem
from the lack of areas of application, technological compe-
tence, and sufficient databases in SMEs for deep learning al-
gorithms (Expert D). In the future, the first systems for more
complex application areas are planned with chatbots for au-
tomatic interaction with customers (Expert I) and visual con-
trol of surfaces in production processes (Expert J). Even
technically skilled interviewees such as Experts D and K at-
tested to the limits of Al systems in human activities that are
difficult to automate and need an extent of creativity that of-
ten cannot be provided or covered by such systems.

VI. RECOMMENDATIONS FOR ACTION

In what follows, to help SME managers to tap into the
identified potential of digital technologies and to overcome
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the challenges associated with that endeavor, we make spe-
cific, cross-industry recommendations for action in four do-
mains of activity.

First, contact restrictions during the COVID-19 pandemic
have again shown that companies accommodating time- and
location-independent work can respond more flexibly to
changes. The pandemic has had positive effects on collabo-
ration and future ways of working as well, in addition to
having catalyzed virtualization and the accelerated transfor-
mation of organizations via digitalization [28]. According to
Expert N, SMEs should primarily allow employees to work
from home if they are well suited to that way of working and
if it suits their job profile. New forms of measuring perfor-
mance unrelated to hours worked and the use of improved
digital reporting and monitoring tools could boost trust in the
effectiveness of remote employees. As in the customer—com-
pany relationship, trust in teams should nevertheless initially
be built through personal contact before communicating pre-
dominantly via virtual channels. Plus, at that point, video in-
stead of telephone conferences are recommended for sus-
tained virtual contact.

Second, to manage the complexity and speed of techno-
logical development, SMEs should develop a data and digi-
talization strategy with specific steps. The results of the ex-
pert interviews indicate that complex technologies such as
distributed ledger technologies and Al applications will be-
come increasingly important for SMEs in the future. For that
reason, SMEs should begin examining possible applications
and strategic roadmaps in order to avoid missing the starting
gun for a successful digital transformation.

Third, wherever possible, operational and strategic deci-
sions should be supported by data analyses in order to in-
crease the quality of decision-making. Because an insuffi-
cient basis of data was often a challenge for the SMEs, rapid,
digital testing methods should be used to expand that basis
and/or to verify decisions. Especially when no decision-rele-
vant data are available and speed is a pivotal factor, deci-
sions should be made intuitively and in consultation with
knowledgeable employees.

Fourth, in the SMEs interviewed, losses of employment
due to automation had occurred in only a few cases, which
can be attributed to active measures in addition to company
growth. Companies that want to retain employees whose
jobs have been adversely affected by digitalization should,
similar to cooperative bank D, facilitate trial work and trans-
fers to other jobs and departments (Expert D) and/or invest
in the further training and retraining of those employees at
an early stage. Another option is to prepare a skills matrix
that enables the targeted deployment of employees in other
activities according to a job rotation model (Expert C) or the
expansion of the previous activity to include suitable, more
automation-resistant tasks according to a job enrichment
model.

VII. CONCLUSION AND FURTHER RESEARCH

The aim of our work was to identify the influence of digi-
tal technologies and trends on how companies work and
what specific sources of potential and challenges SMEs have
faced in the digital transformation. Therefore, as a primary
part of our study, 14 semistructured expert interviews were
conducted with executives at SMEs in the banking and man-
ufacturing sectors, which we later systematically analyzed.

Altogether, the results suggest that digitalization has al-
ready triggered an array of changes in how companies work
and will continue to do so in the future. The individual ex-
tent of the changes depends on, among other things, the in-
dustry sector, the business model, and degree of digitaliza-
tion, as well as the job of the employee concerned. There-
fore, our observations and the observations of the experts
should always be interpreted in their respective contexts.
Considering those factors, the findings from the scientific lit-
erature can largely be transferred to practice in SMEs. In the
companies interviewed in both sectors, digitalization has
prompted new forms of decision-making, increased flexibil-
ity in the choice of where and when to work, a change in
how ideas and innovations are handled, new digital forms of
communication and collaboration among employees or with
customers, and the increased automation of simple, repeti-
tive activities. The work methods of the experts interviewed,
whose activities as managers are characterized by significant
complexity and responsibility, have also changed as a result
of digitalization. On average, their professional tasks have
become more demanding and varied in recent years, and dig-
ital technologies have enabled the more efficient, more flexi-
ble, and sometimes more creative processing of tasks. As a
result, instead of the experts’ having more free time avail-
able, the activities performed have come to be perceived as
denser. Added to that, the experts believe that the boundary
between work and private life is becoming increasingly
blurred, although that finding could be due to the experts’
professional backgrounds.

Sources of potential and challenges amid digitalization
pinpointed in the scientific literature were also largely con-
firmed by the experts’ specific experiences and statements
about future projects in their companies. The interviews re-
vealed that digitalization, as a whole and in each of its tech-
nological trends, is associated with both opportunities and
risks for companies. The experts’ assessments of their re-
spective companies differed only slightly depending on the
industry sector. In both sectors, however, important sources
of potential mentioned were greater flexibility with location-
and time-independent work, easier communication via digi-
tal channels, better operational and strategic decisions, and
more individualized customer-oriented offerings and ap-
proaches thanks to data analysis, as well as greater compli-
ance and efficiency due to the automation of processes. The-
oretical sources of potential for IT consumerization, by con-
trast, were not widely perceived by the SME personnel inter-
viewed; however, increased sources of potential and chal-
lenges for Industry 4.0 were anticipated in the future due to
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the developing status of the companies. Challenges that were
perceived by the experts included concerns with data protec-
tion, the lack of network expansion in rural regions, a de-
cline in personal interaction, problems with data collection
and analysis, high investment costs for digital technologies,
and a great demand for further training to improve specific
digital know-how within the companies.

Major differences in the type of technology used and the
way in which it is implemented can be attributed both to ex-
ternal factors (e.g., regulations in the banking sector) and in-
ternal factors (e.g., forms of value creation and the business
model used). Therefore, challenges with implementation for
SMEs include access to sufficiently large amounts of data
and corresponding specialists in the banking industry able to
use predictive analytics and higher-performance deep learn-
ing algorithms, as well as the automation of production facil-
ities if their volumes are too low or their product varieties
too large.

In contribution to the current state of research on the ef-
fects of digitalization, this paper has provided, via expert in-
terviews in two industry sectors with great potential for
change, in-depth practical insights into specific areas for the
application of digital technologies and into their effects. The
differences between the selected industry sectors, as well as
between the SME personnel interviewed, represent a broad
scope of investigation. The results of the interviews specifi-
cally supplement literature on the state of research in the
field with experience reports and assessments from an un-
derrepresented viewpoint in the scientific literature: the
viewpoint of SMEs.

It was not our aim to generate results that could be re-
garded as representative of the entire market. The industry
sectors sampled were selected for their high potential of au-
tomation but are not representative of all SMEs in Germany.
In some cases, due to differences between the sectors or the
diversity within the manufacturing industry, a comparison
within the same sector is possible only under certain condi-
tions. For that reason, the results of our study cannot be
readily applied to other industries. Further research could re-
purpose those limitations as an impetus to examine the trans-
ferability of the results, first to related industries (e.g., the in-
surance industry or manufacturing in the B2C sector) by us-
ing a similar research approach and, in turn, to other indus-
tries such as retail, agriculture, or health care. A larger, more
diverse empirical approach would also allow determining the
influence of factors such as company size, business model,
or financial resources available. It is also expected that, due
to the selection criteria chosen and self-selection effects, the
experts in our panel were particularly familiar with digital
technologies, and their assessments are therefore subject to a
certain bias. The assessments of employees without manage-
rial responsibility or representatives of other company de-
partments (e.g., human resources, operations, finance, and
logistics) in the manufacturing sector could be determined
only indirectly in our study. Further research could thus in-
volve supplementary interviews and focus specifically on the
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differences between the different corporate divisions and hi-
erarchical levels.

The insights gained into digital technologies also offer
starting points for further research. Future studies could, for
example, examine the impact of technologies currently still
in development, including blockchain and cryptocurrencies
in the banking industry and autonomous driving in the man-
ufacturing industry. Initial findings from business-focused
surveys conducted around the world indicate that up to 70%
of SMEs have intensified their use of digital technologies as
a result of the COVID-19 pandemic [29]. Therefore, the pan-
demic’s influence on the acceptance of remote work or the
spread of virtual teams also presents an interesting area of
research. In all, the specific sources of potential for using
digital technologies to solve the current and future chal-
lenges identified highlight the relevance of further research
on digital transformation.

APPENDICES

Appendix A: Interview guide

Question Block A: General questions

1. Do you see digital transformation as an opportunity or a
risk for your company?

2. Which business unit of your company is most affected
by digital transformation?

3. How do you assess the relevance of market changes and
accommodate them in your company’s or your own
business activities?

4. Has digitalization led to changes in your company’s hi-
erarchy?

5. Which effects do IT and digital technologies have on
your company’s innovation processes?

Question Block B: Flexibility via digitalization

6. Has IT made you and your company more flexible over-
all?

7. Do you know about and use cloud services?

8. Private mobile devices and networks are increasingly
used for professional purposes. What do you think about
that development?

9. Do employees in your company work together virtually,
and, if so, are there cases in which virtual interaction is
the only form of interaction?

Question Block C: Data analysis

10. What significance do data and data analytics have in
your everyday work life?

11. Are your company’s IT infrastructure and organiza-
tional structure designed for increasing data volumes
and data analysis?

12. Do you use any forms of technology to improve your
strategic decision-making?
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. Artificial intelligence is developing rapidly and consid-
ered to have great potential. Have you already explored

¢) have a more varied job?
d) work on more demanding tasks?

areas where Al could be applied in your company? 16. Are you worried about losing your job as a result of au-
tomation?
Question Block D: Automation 17. What meaning does “Industry 4.0” have for you and
14. Has your company gained any experience with process your business sector?
automation? 18. What role do you see for employees in the future of In-
15. Would you say that support with technological pro- dustry 4.0?
cesses allows you to 19. Which other digital technologies will alter how people
a) have more time? work in the future?
b) perform more creative tasks?
Appendix B: Experts and companies interviewed
TABLE L
OVERVIEW OF THE INTERVIEWEES
Interviewees Companies
Label Job title Type and label Number of Industry
employees
ExpertC  Chief Digital Officer B2B manufacturer of fully =55 45,
automatic coffee machines C
Expert F General Manager Metal industry company F 350-400
Expert G General Manager Furniture manufacturer G 150-200 <
Expert J General Manager Plastics company J 150-200 §
ES
o
(]
Expert L Innovation Project Manager Manufacturer of measure- 50-100 g
ment technology L 5
G
Expert M Manager Marketing and Communication tclzl(r):rtrl(\)/% OIS T 1 350-400
Automotive electronics man-
Expert N Corporate Development Manager ufacturer N 250-300
Expert A Head of Strategic Further Development Volksbank A 150-200
Expert B Head of the Digital Business Model Depart- Sparkasse B 300-350
ment
Expert D Senior Expert Innovation Technology Cooperative bank D 650-700
v3)
Expert E Chief Digital Officer Direct bank E 150-200 g
Z
Expert H Head of Strategic Partnerships Factoring bank H 250-300 B3
Expert I Chief Digital Officer Sparkasse 1 500-550
ExpertK fo);iead of APIs and Open Banking Plat- Direct bank K 300-350
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