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Abstract: The research aim of this article is to look at human capital from the viewpoint of creating value for a company. In the era of
the fourth industrial revolution (Industry 4.0), characterised by ever-increasing technological requirements, there is a demand for highly-
qualified employees, including financial controllers, hence the key importance of their education and its scope. Knowledge limited to
finance is not sufficient any more for future controllers since they will also have to have some orientation in the technology used by the
company as well as its organization. As a result it will be necessary to implement a system of measuring the expenditure and the effects of
creating intellectual capital in an enterprise. For these purposes it is possible to make use of the hard tools of controlling, such as budget,
balanced chart of results, and the appropriate indicators for assessing this process.

Keywords: Industry 4.0, development and education of a financial controller.

1. Introduction

Value can be defined in various ways. The concept of
value can be found in the theory of economics and in
financial mathematics, where there are references to
the value of money over time and the market value
of a company, etc. The norm EN 13235-2014 Value
Management means that value is a measure expressing
a product or project which meets the requirements of
the interested parties in respect of the used resources.
By combining the principles and the methods of
a value analysis with management actions, the space

for managing value was created. This is an approach
in which the creation of value is mostly concentrated
on creating value for customers.

However, the current trend aims at orienting the
process of creating value for all the interested parties
(owners, customers, staff, suppliers, creditors, organs
of the state, local administration, non-governmental
organizations and the community). An enterprise,
through its activity, has the possibility of influencing
the process of creating value and increasing the
degree of satisfying the needs of stakeholders, either
decreasing the use of resources or using them in an
optimal way (Duri$ové, 2017, p. 9).
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It is worth defining the way of measuring the
growth of value. This is important because that process
occurs in numerous different aspects of company’s
functioning. Individual units determine these areas
according to their own needs, and in each of those,
individual measures may exist. For this reason it is
difficult to set one common parameter for measuring
the growth of value for the company as a whole. An
increase of financial results, the growing value of
company shares and other similar synthetic financial
parameters do not always reflect the actual growth of
value, especially when measured over a long period
of time. It is also difficult to compare the increase in
value between various entities, therefore in each of the
areas in which a given company creates an increase
in value there should be identified suitable measures.
Any change in values in the direction desired by the
given company should be treated as an increase of
value in a particular area (DuriSova, Tokar¢ikova, and
Kuchar¢ikova, 2015, p. 221).

The creation of value can take place in
many different areas, one of which is personnel,
encompassing human capital. This is one of the
elements of intellectual capital (Armstrong, 2002). It
consists of resources and the flow of knowledge which
the company has at its disposal. That knowledge can
be classified as a non-material/intangible resource,
which together with material resources constitutes
the general value of an organization. Human capital
means the knowledge, experience and skills of
company employees, and it is highly important to
acknowledge its vital role. Firstly, it contributes to
a broadly interpreted increase in the efficiency of
the currently used technologies. This, however, is
an extensive growth, whereas intensive growth is of
the utmost importance here. It is manifested by the
spreading technological progress and such activities,
owing to their innovativeness, generate high added
value, which makes them especially desirable. This
technological progress should be accompanied by the
development of human capital.

The research aim of this article is to examine
human capital from the viewpoint of creating value
for a company in the era of the industrial revolution
(Industry 4.0), in particular drawing attention to the
requirements directed at controllers. For the purposes
of this article the authors carried out the review of
the literature and applied their conclusions from
their own implementation of controlling systems
within companies in various sectors of the economy.
The authors also used their experience from lectures

conducted for university students and management
training during the training courses on cost accounting,
managerial accounting, budgeting and controlling.

2. Demand for highly-qualified personnel

In the near future an increasing role will be played by
IT systems combined with business processes. New
smart systems of management will be autonomously
assembling information received from various
sources. Production will be carried out automatically
with the use of robots controlled by these systems. IT
systems will register and autonomously analyse vast
amounts of data, and the role of employees in business
processes will be much curtailed, and such examples
can already be seen in practice. In Europe, Germany
is the most advanced country in terms of modern
technologies. It is the largest economy in the EU,
providing excellent conditions for the functioning of
a wide academic and technological base for the sector
of advanced technologies. In this sector there already
exist many renowned engineering companies which
for a long time have been involved in planning the
development of future smart factories (Kozubikova,
2016, p. 217).

Innovations enable companies to keep up with their
competitors in the market place. From the viewpoint
of creating value, highly-qualified employees play
an ever-increasing role. Today, economically-de-
veloped countries do all that is feasible to retain their
technological advantage. They try to implement the
automatization of production process and robotics in
industry as quickly as possible, and one of the reasons
for this is the growing cost of labour and problems with
employing highly-qualified personnel. Maintaining a
leading position in the market definitely requires input
from such employees. The World Economic Forum
(Human Capital Report, 2015) published a ranking often
countries with the largest percentage of highly qualified
staff, which is shown in Table 1, and includes the
following European states: Luxembourg, Switzerland,
Sweden, Norway, Great Britain, and Holland.

Table 1. Ten countries with the highest percentage of highly-qual-
ified staff

% %
No. Country of all No. Country of all
employees employees
1. | Luxembourg 59.6 6. | Sweden 49.1
2. | Singapore 54.7 7. | Norway 48.8
3. | Switzerland 51.3 8. | Great Britain 48.0
4. |Israel 49.7 9. |Holland 47.5
5. | Iceland 49.2 10. | New Zealand 47.4

Source: World Economic Forum, 2015 / ILO Statistics (ILO).
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Robotics will totally change the established
relation between the scale of production and the
required human labour, and increasing production
volume will no longer require the increased levels
of employment. Innovations are gathering speed and
have an ever-growing influence on the jobs market
(Brynjolfsson and McAfee, 2014). All this brings
about a fundamental change in access to human
capital and results in the creation of new concepts that
put an emphasis on high qualifications of employees.

3. Requirements of the business sector
regarding the education system

Industry 4.0 is causing changes not only in the area
of technological development but also within the
enterprises themselves, which will need employees
to create new technologies as well as the personnel
capable of using them. Today the most sought-after
are specialists with university-level education in
technology and natural sciences, however, employing
a good specialist in such a field is far from simple.
Employers point to the small number of graduates
from technical universities and the absence of their
practical skills. This is also confirmed by press
announcements and employment portals, as well as
the opinions of managers. Another important problem
in education is the degree to which the acquired
academic knowledge actually matches the current
state. Academic staff should be more involved in
preparing and implementing technologies than has
been the case so far.

Moreover, the last decade witnessed a significant
drop in the number of students in technical disciplines
throughout Europe. Ten years ago around one-third
of all students studied in technical universities, while
nowadays this figure is less than 20% in the majority
of those countries. For this group of employees the
educational process lasts several years, therefore we
cannot expect changes in this trend in the short run.

Yet another problem is the fact that currently it
is expected that technical education is combined with
expertise in IT. Hence the demands posed by the
business sector towards the system of education can
be summed up as follows:

» improve the practical skills of university students,

» upgrade the teaching of IT subjects, mathematics,
engineering, technology, mechanics and electronics,

» expand the scope of studies regarding management
and finances.

During the course of implementing managerial
accounting systems carried out by the authors in

companies active in various sectors of the economy,
it is possible to observe interest in the practical
knowledge related to the calculation of the costs of
ready-made products, services, and budgeting on
the part of managers responsible for production,
maintaining operations, as well as top management.

4. Human capital from the viewpoint
of creating value

The above-described trends significantly alter
the needs of the market in respect of employees.
Nowadays most employers seek personnel with
technical specialisation, and it is worth mentioning
that this does not necessarily mean an academic
degree in higher education. There is also a high
demand for employees who are able to use and
service modern machinery and equipment. Another
category in demand, are employees with education
in management, capable of utilising enormous
amounts of data generated by modern IT systems of
BI class. In both cases this should encompass both
the theoretical knowledge acquired, for example
during academic studies, and also the practical skills.
These trends can lead to changes in the labour market,
because Industry 4.0 significantly reduces the demand
for labour, in particular where unqualified employees
are concerned. Such a state of affairs can result in
growing unemployment not only among the persons
with a lower level of education, because the problem
of finding work can also affect those with secondary
or higher education. These changes may also become
significant in their social aspect because it is highly
probable that some people from the middle classes
affected by technological unemployment will be
unable to repay the previously contracted bank and
mortgage loans (Kozubikova, 2016, p. 220).

Hence there have been ongoing changes in the
principles of remuneration and motivation which
are preferable to both employers and employees.
Apart from the usual remuneration paid in financial
form, there is a growing importance of other types of
motivation. One of the more relevant motivational
elements is the educational process offered nowadays
by employers. In line with the described changes in
the labour market, the direction of such an education
should be aimed at increasing the competences of
employees. This is beneficial for all sides: employers
acquire staff capable of using modern equipment and
managing vast amounts of data, employees acquire
qualifications which increase their attractiveness in
the jobs market, while society benefits by a decrease
in numbers of people who have problems with finding
employment.
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To sum up, the changes which are being brought
by Industry 4.0 require an active approach to raising
the level of professional qualifications.

5. Future financial controllers
and their education

An example of the discussed changes is the evolution
that has taken place in the requirements posed for
financial controllers. The economic development
has changed the role and tasks of a controller within
a company. Since the 1990s controlling has evolved
from the purely ‘mechanical’ processing of data to
their creative usage. Financial controlling has its
sources in the domains of accounting, economics
and cost analysis, therefore the classification of the
revenues and costs traditionally applied by controllers
resulted from the broadly interpreted needs of
external reporting. Thus, data were aggregated rather
than referred to the vital individual resources of an
enterprise such as technological lines, machines,
channels of distribution, and management of human
resources (Chalastra, 2015, pp. 94-104). That was
thinking more of an accountant than a manager — a
creator of information for the purposes of managing
a company. Such a situation prevailed although there
was already development in the knowledge on cost
accounting which entailed a different way of thinking.
During that time a financial controller, then still called
a specialist in charge of economic affairs, mostly
compiled reports concerning the realization of the
budget. Such reports and analyses were characterised
by their accountant-like approach, and were frequently
incomprehensible and not very useful for management
due to their hermetic language of accountancy. More
advanced reports which concerned, for example,
managing resources, the efficiency of machinery,
were usually created in the domain of engineering and
technical personnel.

The implementation of various systems of
controlling such as budgeting or other tools of
management accounting (for example a chart of
results and KPI), required actual knowledge of the
specificity of company operations by the accounts
department staff or the existing specialists in charge
of economic analyses, and not merely from the
viewpoint of accounting but understanding the
essence of the conducted business. This meant
expanding the knowledge in terms of technological
and technical aspects, organization of production,
implementation of IT systems, management of
projects such as the implementation of systems for

e.g. controlling, as well as expertise in management.
In this way, a specialist in economic analyses was
slowly becoming a financial controller. Owing to their
experience, financial controllers were often promoted
to management posts, for example from managers
of economic sections, chief accountants, financial
directors and chairpersons. Their rise in status was
accompanied by their increased responsibilities. It was
not enough anymore to present simply a report on ‘a
plan and execution thereof” but it was also necessary
to suggest a solution to a problem. The changing
role of a controller in a company is described in an
interesting way (Kilijanski, 2017, pp. 21-23).

Yet even today technical personnel in many
companies accuse employees of finance and accounts
departments ofnotreally knowing whathappens intheir
company. This also applies to at least some financial
controllers, although often this is a result of the lack
of communication between those departments and the
technical sections. In the publication (Kotapski, 2014,
pp- 303-304), the author points out that a specialist in
controlling in a construction-building company, apart
from a broadly interpreted knowledge on managerial
accounting, has also to be an expert in this type of
business activity, such as organization of'a construction
process, familiarity with different types of producers
of concrete, transport and equipment, etc. Another
published work (Controlling Process..., 2019, pp. 37-
41) draws attention to the fact that controllers closely
cooperate with managers of various departments such
as production, sales, etc. and therefore a controller
without the actual knowledge about both the basic
and supplementary processes within the company
finds it difficult to practically implement and then use
effectively the possibilities offered by controlling on
different levels of managing a company.

The above changes have been also accompanied
by technological change in the scope of managing the
information which resulted from the fast development
of ‘economic’ IT. First, there was the DOS system,
then a spreadsheet that today is actually identified with
EXCELL, followed by the systems of the ERP class.
After the era of implementations and the ‘embedding’
of the ERP-class systems in enterprises, came the time
for the systems of BI class. Currently one can observe
the development of IT systems of the so-called Big
Data. All this has increased the possibilities of data
analysis as well as of creating reports which use a large
variety of data, for example the raised positioning in a
search engine, customer loyalty, ‘likes’, etc. We have
vast amounts of data at our disposal and it is necessary
to learn to use them, and IT systems simply allow us
to realize our objectives.
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Changes in financial controller’s work demand
his/her continuous education, and not only in terms
of finance but also increasingly in the areas of data
analysis, knowledge of production technology
and organization of the production process. Such
education has to be augmented by the knowledge about
available and new IT tools which alter the perception
of controlling and stimulate the imagination over
ways of its realization. One should not forget about
the communication skills and the ability to negotiate
with the people around either. This also implies
tasks for the lecturers on controlling, who have to
expand their knowledge on that subject all the time
and combine the theory and practice, and who should
also create standards in controlling (see Kotapski,
2012, pp. 119-134; Chalastra and Kotapski, 2018,
pp. 36-42). Such expertise is best acquired during the
implementations of controlling systems and meetings
with other specialists at international and national
conferences, as part of seminars on controlling and by
gaining professional certificates from organizations
such as CIMA and ACCA. However, it should
be remembered that employing highly-qualified
specialists as financial controllers comes at a certain
cost, and therefore must be planned and included in
a company budget.

6. The ways of measuring expenditure
and results in creating human capital

The process of creating human capital, from the
viewpoint of hard tools of accounting, is difficult
in respect with the evaluation of its effectiveness
since its results have to be compared with the
incurred expenditure. Yet many items related to the
financial outlay cannot be evaluated with precision
and compared with each other because both the
expenditure and its effects are measurable in different
units of measure.

First, it is necessary to determine the objectives
expected to be achieved in a given enterprise, for
which the concept of a balanced chart of results
may be useful. Due to the specificity of activities
in every unit, the categories and values of these
objectives should be set individually. In this case, we
could assume as an objective the desired structure of
employment, which can be quantified in respect of
the age of employees, their period of employment,
qualifications and the number of persons in relation to
the company’s size. An increase in human capital over
a given period should mean a change of value in the
parameters which constitute the objectives. However,
the problem arises from the fact that these parameters

concern different aspects. Therefore, it is difficult to
compare them with each other.

The process of setting objectives should be
supported by different types of strategic analyses,
whose fundamental role is to establish the parameters
expected in the future in respect of the company’s
own personnel and the prospective labour market.
As a result, the entire process of planning the human
capital growth will be based on realistic assumptions.
Such analyses should involve the following issues:

* levels of remuneration and social benefits,

» scope of education realized within the company,
» availability of staff on the job market,

* demographic factors.

In the next stage, specific tasks should be set for
realization with the aim of achieving the established
objectives. For companies in which the process of
creating human capital is seen as a relevant activity,
this should be reflected in the company budget. This
principle concerns a budget created with both a
strategic and operational perspective. The following
factors justify qualifying these actions within a
strategic aspect:

* the long time necessary to achieve the planned
changes,

* high expenditure,

* notable significance for the company.

The activities involved in creating human capital
are very diversified because they are realized by
many different units in an organization, and due to
being scattered throughout its feature in the budgets
of numerous sections. Thus, it is vital to identify
the persons responsible for that process because
the precise nomination of an employee who will
be comprehensively responsible for that area of the
company’s functioning is a very important factor.
Owing to this, it will be possible to create a consistent
strategy to realize on the scale of a company as a
whole (Chalastra, 2017, pp. 421-432).

In analyzing budgetary data it is necessary to
summarize them appropriately in order to obtain
comprehensive information about the entire process.
Education realized in the company can be considered
as one of the most important actions. Knowledge
acquired by graduates of various types of schools
and universities is often insufficient and not adapted
to the specific functions of a given unit. For this
reason it is necessary to continually expand the
professional competences of employees. In this
category an advantage is the possibility of defining
the expenditure required to realize this objective, and
it is relatively easy to set a budget and determine a
variety of indicators describing the expenses incurred
in reaching it (Chalastra, 2015, pp. 246-255). Yet
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determining the relation between such outlays and
objectives is not so clear because it is difficult to
establish dependencies between these two categories.

Inreferring to the actual datain orderto establish the
incurred expenditure, one should use the information
available in the financial and accounting system.
However, it should be noted here that the criteria of
financial accounting do not allow for establishing the
cost of creating human capital. In order to identify
this, the system of accounting should be adjusted
to the requirements of management accounting.
One such modification is the appropriate expansion
of book-keeping records, and the best results are
obtained by introducing additional dimensions of
the classification of costs. At the same time, it is not
necessary to introduce more details into the existing
dimensions used by financial accounting. This results
from the fact that identifying costs linked to creating
human capital is not required in financial accounting,
and doing so could cause the following problems:

» excessive and unwarranted expansion of the fin-
ancial accounting system,

* no possibility of obtaining full data concerning
these actions.

The records on the appropriate dimensions of
primary data on costs allow only to establish the direct
ones (Chalastra, 2018, p. 66). Another, complementary
way of obtaining information about the costs incurred
due to implementing actions aimed at creating the
development of human capital are the calculation
tools, and the recommended methods are based on
accounting costs of the actions of ABC. At the same
time, the techniques of the so-called traditional cost
accounting should not be applied for this purpose.
Thanks to the calculation tools, it is possible to apply
the method of full cost accounting to identify the
value of the analyzed expenditure which allows to
include in this category, among others, the justifiable
part of the costs connected with maintaining the units
realizing activities aimed at creating human capital.

7. Conclusions

Creating company value is concentrated mostly
on creating value for customers. An enterprise can
influence value by increasingly satisfying the needs
of stakeholders. In this article the authors focused
on human capital, employees and their impact on
the increase of value in Industry 4.0, and pointed out
the ongoing shortage of the workforce with technical
education.

Thedevelopmentofthe economy alsobrings change
and expands the role played by a financial controller
in a company. He/she has to continuously keep up

with changes, especially in respect of the knowledge
regarding the company in which, or for which, he/she
works. Therefore, a financial controller has to develop
all the time and improve his/her qualifications, hence
the expenses incurred for this development in the
form of training seminars, post-graduate studies and
obtaining certificates, as well as the expenses related
to the use of the continually developed and perfected
IT tools to support controlling.

Human capital is playing an ever-greater role,
and because of this the process of creating it should
be subject to a conscious action with a strategic and
operational perspective. It would be good to use for
this purpose the hard tools of controlling, among them
balanced charts of results, strategic analyses, strategic
scenarios, project management, budgeting and the
extended records of accounting data including the
requirements of management accounting.
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KAPITAL LUDZKI Z PUNKTU WIDZENIA TWORZENIA WAR]:OSCI
DLA PRZEDSIEBIORSTWA. WYZWANIA DLA CONTROLLEROW

Streszczenie: Celem badawczym niniejszego artykutu jest spojrzenie na kapital ludzki z punktu widzenia tworzenia wartosci dla przed-
sigbiorstwa. W dobie czwartej rewolucji przemystowej (Przemyst 4.0), charakteryzujacej si¢ miedzy innymi coraz to wigkszymi wyma-
ganiami technologicznymi, wyst¢puje zapotrzebowanie na wysoko wykwalifikowanych pracownikow, w tym controlleréw. Edukacja
controllera i jej zakres staja si¢ zatem kluczowe.. Wiedza ograniczona tylko do finanséw nie bedzie wystarczajaca dla controllera przy-
szto$ci. Musi on rowniez orientowac si¢ w technologii stosowanej w przedsigbiorstwie czy tez w jego organizacji. Z tego powodu koniecz-
ne bedzie wdrazanie systemu pomiaru naktadoéw i efektow tworzenia kapitatu intelektualnego w przedsigbiorstwie. W tym celu mozna
wykorzysta¢ twarde narzedzia controllingu, jak: budzet, zréwnowazona karta wynikéw czy tez odpowiednie wskazniki oceny.

Stowa kluczowe: Przemyst 4.0, rozw6j i edukacja controllera.
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