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Digital technologies make work more demanding
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Substitution or new requirements?

The predominant assumption in the relevant literature is
that in future new digital technologies and media will be
increasingly able to replace human work in the execution
of repetitive tasks that are easily programmable (cf. AUTOR
et al. 2003). Because the programmability of tasks which
require skill, the handling of “irregular objects™ as well as
social and creative intelligence is limited (cf. FREY/OSBOR-
NE 2016; TIEMANN 2016), such activities should grow in
importance in the wake of the technological shift. Many
studies are currently examining this approach by looking
at the potential substitutability of humans by machines.
Despite technological progress, no massive collapse in
employment has been discernible thus far. AuTor (2015)
explains this by stating that machines complement human
tasks in a wide variety of ways rather than merely replac-
ing them. Like SpiTz-OENER (2006) before him, he also
points out that the essential development will be a change
in the task contents of employees. Technology is making
work more complex. The long-term forecasts that have
emerged from the BIBB/IAB qualifications and occupa-
tional field projections also indicate that digitalisation will
exert a relatively small effect on employment development
in purely quantitative terms however labour demand will
shift towards more complex tasks (cf. WOLTER et al. 2016).
This article will examine this result from the perspective of

1 FREY/0SBORNE (2016) make reference to the processing and handling of
inconsistent objects which cannot be easily recognised or read by a ma-

chine and in general terms to work in an unstructured environment that
is subject to frequent change.

Although ongoing digitalisation of the production and of the service sector
is stoking fears of job losses, there are indications that the overall effect on
employment will be relatively slight. In fact, the main expectation is that the
nature of work will fundamentally change. As the use of digital technologies
increases, employees will be able to carry out more demanding tasks. This
article uses data from a current additional survey of the BIBB Establishment
Panel on Qualification and Competence Development to investigate the im-

pacts of the deployment of digital technologies from firms' point of view.

firms and illustrates the extent to which the deployment
of digital technologies in companies is already associated
with higher requirements for employees. It also presents
the tasks which particularly define requirements in the
workplace. This provides indications as to how likely hu-
man work is to decline in significance as digitalisation con-
tinues to advance.

The data base

In order to derive the requirements for employees, we
began by looking at the profiles of tasks exercised. The
analysis uses data from an additional survey of the BIBB
Establishment-Panel on Qualification and Competence De-
velopment (BIBB Training Panel) in 2016 (cf. Information
Box), in which information on the task profile of workers



and on the use of digital technologies at the surveyed com-
panies was collected. In order to gain information on the
technological status of companies, the survey included
questions about the types of digital technologies they de-
ploy.

The particular advantage of using data from the BIBB
Training Panel is that the views of company owners, man-
aging partners and - at larger firms — executive managers
are heard. It therefore delivers information on how en-
trepreneurs and HR decision makers assess task contents.
This could potentially lead to a bias of the results if the way
in which the latter view task characteristics deviates stark-
ly from the perception of the employees. Nevertheless, the
employers’ view of the staff task profile is ultimately the
one which is considered in human resources planning at
the company, providing valuable indications as to how em-
ployers perceive task requirements.

The task requirement index

Before moving on to investigate the correlation between
task requirements and the use of digital technologies, the
requirements for employee groups at the surveyed firms
from the point of view of the human resources decision
makers were identified. The latter were asked to consider
different employee groups — workers performing simple,
qualified and highly qualified tasks — and to state the fre-
quency with which workers carried out repetitive, manu-
al, interactive and knowledge-intensive tasks on a scale of
1 “never” to 5 “very often”. A principal component analysis
(cf. Information Box) was then used to reduce the total of
eight items (cf. Table) to a small number of components
which bundle the information of these variables and map
their relationship to one another. The starting point is the
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assumption that repetitive tasks tend to be highly associat-
ed with lower requirements and that knowledge-intensive
tasks tend to correlate with higher requirements. Because
only the first component (of a total of five to be considered)
corresponds to this assumption, this component is selected
as the index of task requirements and is used during the
further approach.? The overall KMO criterion of 0.91 (cf.
Table) attests a “marvellous” fit of the variables (cf. KAISER
1974) for a principal component analysis.

The component loadings of the individual variables re-
veal how much influence the respective variables exert on
the index value. In accordance with our assumptions, the
loading reflects the fact that frequent execution of repet-
itive tasks lowers the index value whereas the exercising
of knowledge-intensive activities increases the value. The
table illustrates that a frequent performance of manual
tasks has a positive effect on the index. PFEIFFER/SUPHAN
(2015) point out that the operation of machines is in par-
ticular often viewed as a routine task, which is expected to
be increasingly replaced by computers, even though such
tasks are certainly demanding and complex. This finding is
supported by the principal component analysis.

The exercising of interactive tasks corresponds to positive
loadings of 0.48 and 0.49, respectively the strongest influ-
ence on the value of the requirements index. This shows
that the requirements profile is crucially defined by social
competencies and even more so than by knowledge-inten-
sive tasks. Another interesting aspect is that programma-
ble tasks influence the index value considerably less than
assumed within the scientific discourse, the loadings in
this regard being -0.12 and -0.13. From companies’ point
of view, the average influence of knowledge-intensive and
interactive tasks on the level of task requirements is actu-
ally around four times higher than for repetitive tasks. This
concerns tasks which place demands on the social and cre-
ative intelligence of employees. As described at the outset,
these tasks differ from repetitive tasks in that they can only
be taken on by machines to a limited extent. This suggests
that, from the company perspective, changed requirements
mainly arise from the new interplay between humans and
machines and are not so much a result of the substitution
of machines for employees.

Influence of the use of technology on task
requirements

After observing which tasks particularly define require-
ments in the workplace, we now investigate the extent to
which task requirements increase due to the use of digital
technologies within the company. On the one hand, this in-

2 The first extracted component explains 33.81 % of the total variance of
the underlying variables.
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volves a consideration of established digital technologies
such as computers, smartphones and network technolo-
gies (e.g. the Internet and email). On the other hand, we
also enquire into technologies, which are associated with
the increasing digitalisation of trade and industry because
of their constant further development. These encompass
computer-assisted tools (e.g. CNC machines or cyber phys-
ical systems), technologies for networking with customers
(such as a company’s own Internet presence or the use of
social media), technologies for networking with suppliers
(for instance via the use of ERP systems), technologies for
human resources and work organisation (e.g. HR facility
management tools), technologies for processing of large
quantities of data (e.g. cloud computing) and technologies
for data security and data protection.

The result of the regression analysis conducted for this pur-
pose is presented in the Figure (p. 8). The plotted points
show the value of the coefficients, i.e. the effect which the
individual types of technology have on the requirements in
the company. The further away a point is from the red zero
line, the stronger the effect. The horizontal lines plot the
relevant confidence interval. If the latter includes the zero
line, no significant correlation exists between the technol-
ogy and the task requirements level.

The results show that computer-assisted tools, technolo-
gies for networking with customers, technologies for hu-
man resources and work organisation and technologies
for processing of large amounts of data all significantly in-
crease requirements for employees from companies’ point
of view. In this context, this indicates that fewer repetitive
routine tasks, more manual tasks, and in particular more
interactive and knowledge-intensive tasks, are performed
by employees in companies at which such technologies
are deployed. Although technologies such as computer-as-
sisted tools facilitate work, by the same token they require
higher cognitive and manual skills to control the machines.
The existence of an internet presence with product listings
and ordering or reservation systems also places higher
cognitive demands on employees. The use of social media
opens up new opportunities for customer communication,
which brings about an increase in interactive tasks. Tech-
nologies for HR and work organisation and for the process-
ing of large quantities of data simplify administration and
the handling of available data. Notwithstanding this, their
evaluation and interpretation of such data present employ-
ees with new tasks that require relevant cognitive skills.
Because there is a decrease in administrative tasks, more
time is created for interaction with other employees and/



or customers, thus placing a greater focus on interpersonal
activities.

Computer and smartphone use and the use of network
technologies such as internet access or email do not exert
any significant influence on the task requirements. The rea-
son for this is that these technologies are already present in
95 per cent of the companies, and their use is no longer
perceived to be special or demanding. This high degree of
penetration is also an explanation for the fact that technol-
ogies for data security and data protection do not exhibit
any significant effect because they are already deployed in
88 per cent of the companies. Nevertheless, data security
is at the same time one of the major issues of the “Smart
Industry” because new networking technologies may also
offer new points of attack for the circumvention of security
measures. This means that in future the focus will be on
the degree of security provided by the relevant technolo-
gies rather than merely on their presence. This should be
a relevant topic of further research. Surprisingly, network-
ing with suppliers does not have any significant effect on
the requirements level. There are indications that these
technologies frequently appear in typical combinations
with other technologies, meaning that their separate effect

BWP SPECIAL EDITION BiBB

is not measurable by means of this analysis. Here, as well,
further research is needed.

With the exception of the technologies for data securi-
ty and for networking with suppliers, all Smart Industry
technologies, thus, exert a significant positive influence on
employees. A continuous rise in requirements is, therefore,
to be expected should the degree of use and influence of
these technologies be further expanded in the wake of dig-
italisation.

However, the results from a simple regression analysis
such as the one conducted here should not be interpreted
as causal. The presence of other omitted variables influenc-
ing the task requirements index, which bias the size of the
effect of the various technology types, cannot be excluded.
Although this problem has already been addressed by con-
trolling for structural differences in the task requirements
by industries, company size, region, qualifications struc-
ture, participation in training and investment behaviour
of the companies, the strength of effects of the respective
technologies should be judged with caution. The results
merely show an existing correlation (cf. ANGRIST/PISCHKE
2008), but still offer valuable indications in this regard.
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The machine remains a tool

In summary, the analysis described enables us to con-
firm that, from the companies’ perspective requirements
for employees will increase as a result of digitalisation. If
computer-assisted tools and technologies for networking
with customers, for human resources and work organisa-
tion and for the processing of large amounts of data are
deployed in the company, employees on average carry out
more demanding tasks. In individual terms, this means
that employees at such companies perform fewer repetitive
routine tasks and more manual, knowledge-intensive and
subject-related tasks. Because the use of digital technology
already correlates with higher requirements, the expecta-
tion is that dealing with complexity will become increas-
ingly important for employees in the wake of digitalisation.
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