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Preface

Dear Reader,
We are pleased to present you with the 34th edition of the Journal of Management and 

Financial Sciences . This edition is devoted to issues related to the Fourth Industrial Revolu-
tion, public finance and foreign direct investments .

The articles published in the current issue were written by representatives of leading aca-
demic centres from Poland and Europe . They constitute the result of theoretical studies deeply 
embedded in empirical studies of the Polish, European and world economy .

In the first article Wojciech Paprocki discusses an important topic concerning offering 
support to man in his/her intellectual effort, which is a new phenomenon typical of the Fourth 
Industrial Revolution . Today, new technologies are deployed in the cognitive process . Accord-
ing to the author, only a human being – seeking his or her position in the aquarium carved 
in stone – is able to make references to the axiological system and shape his/her own ethical 
and altruistic attitudes . By exhibiting individual wisdom, man can use available knowledge 
for his or her own benefit and this of the community .

The aim of the article by Jolanta Maria Ciak is to present a brief overview of national and 
supranational fiscal rules and reference to the existing situation in the public finance in Poland . 
The article presents the analysis of the source literature, legal acts and statistical data .

Carsten Hilgenfeld, Nina Vojdani, Frank Heymann, Evamarie Wiessner, Bettina Kutschera 
and Chris Bünger claim that for the international exchange of goods, an exact estimated time 
of arrival, especially in case of delays, is of great importance . Using global data of the automatic 
identification system a grid node is generated . The sum of such nodes and their connections 
form a routing graph . As an example, with one node of in total more than 100,000 nodes it is 
described how this point gets the maximum vessel length and draft assigned .

The purpose of the paper by Marzenna Dębowska-Mróz, Ewa Ferensztajn-Galardos, 
Renata Krajewska and Andrzej Rogowski is to present the results of their research carried out 
as part of the project entitled Strategy for urban development of the Radom Functional Area . 
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Preface8

These studies concerned the recognition of transport behaviours and preferences of users 
commuting in Radom . The research was carried out in traffic generators performing the most 
important urban functions and defining the specificity of socio-economic processes in Radom .

The goal of the article by Michał Suchanek is to assess whether the choice of transport mode 
used when commuting is connected with other types of proactive behaviour of the citizens . In 
particular, the author wishes to determine if people choosing a car as their mode of transport 
tend to be generally less active than people choosing public transport or active commuting .

The next article by Wojciech Gonet and Hanna Wolska concerns the analysis of the con-
sequences of making further legal transactions with entities which should not be disclosed 
in public registers due to the invalidity of legal transactions on the basis of which the entry 
in the public register has been made .

In the next article, Tomasz Dorożyński, Bogusława Dobrowolska and Aneta Kuna-Marszałek 
focus on the institutional aspects and their role in attracting foreign direct investment . Hence, 
the objective of the paper is to assess institutional quality in 17 countries of Central and East-
ern Europe and to examine the relationship between the quality of institutions measured with 
the synthetic index of institutional quality and foreign direct investment inflow.

Rafał Grabowski, in his paper written based on surveys published in the foreign sub-
ject-matter literature, discusses students’ perception of the importance of competencies and 
skills needed in the accounting profession . Generally speaking, two main conclusions can be 
drawn from the analysis . Firstly, the comparison of the subject-matter literature is difficult 
because the importance of skills is tested against a wide variety of methods plus the scope and 
type of skills included in these studies vary often to a substantial degree . Secondly, despite the 
above-mentioned limitations, surveys suggest that students realise that nowadays technical 
bookkeeping skills are not enough to work in accounting .

We hope that the content will make a valid contribution to the development of economic 
thought and contribute to a deeper understanding of complex issues discussed in it . We wish 
you a pleasant reading .

Ryszard Bartkowiak,
Chairman of the Scientific Council and Dean of the Faculty

Michał Matusewicz,
Vice-Chairman of the Scientific Council and Vice-Dean of the Faculty
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Aquarium: augmented knowledge and wisdom 
in the age of the Fourth Industrial Revolution

AbstrAct

The first two decades of the 21st century witnessed the emergence of technical and technological 
solutions that have enabled digital transformations in the global economy . Registration of unstruc-
tured data and bringing them together into large datasets have enriched the cognitive process 
comprising traditional generation of human knowledge and the digital transformation of data into 
information and then into industrial knowledge . As a result, we obtain augmented knowledge . Yet, 
robots and bots (i .e ., a device which, unlike a robot, is not connected with mechanisms and other 
peripheral devices) fuelled by technologies collectively referred to as artificial intelligence, primarily 
by the machine learning technology, are not able to develop wisdom . That is because robots and 
bots operate only within two dimensions: perception and context, while a human being has his/her 
autonomous and subjectively defined axiological system, which shapes his/her capacity to make 
value judgements and generate wisdom . This system is the third dimension in the aquarium with 
the glass front wall and the remaining three walls carved in stone . It provides stability ensured by 
a solid foundation of an axiological system that is thousands of years old and has been approved by 
the entire global community .
Subjectivity of value judgements made by individuals and social groups produces a great variety 
of assessments of available knowledge . That is evidenced, inter alia, by decisions about the use of 
nuclear energy or decisions regulating free access to personal data and interfering with private life .

Keywords: cognitive process, axiological system, knowledge and wisdom, digital technologies, 
artificial intelligence
JEL Classification Codes: D83, D91, O33
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Wojciech Paprocki  10

Introduction

The notion of artificial intelligence has been used increasingly more widely in the specialist 
subject-matter literature and in the media . For the time being, Europeans have rather little 
to offer when it comes to the advancement of digital technologies because, with the excep-
tion of China and the USA, where in 2017 outlays on the development of such technologies 
amounted to USD 7 .3 bn and USD 5 .8 bn respectively, the rest of the world allocated as little 
as USD 2 .0 bn [Steingart, 2018] for this purpose . Initiatives geared towards launching new 
ambitious projects were proposed, e .g ., by Emmanuel Macron, President of France (in 2017) 
and Lars Klingsbeil, Secretary General of the SPD (in 2018) . In November 2018 the Federal 
Government of Germany announced the strategy titled “AI Made in Germany”, [AI – a brand 
for Germany, 2018] which may be seen as the beginning of the ambitious project of technology 
development in Germany motivated by the wish to keep up with the United Kingdom, where 
almost 200 research projects focused on machine learning (the highest number in European 
countries) were carried out over the period 2012–2016 . Whether European academic and 
business community will actually be able to successfully face their competitors in the global 
market, we will surely learn as early as in the third decade of the 21st century . At that time, 
the implementation of 5G, a new telecommunication technology, will ensure dramatically 
better conditions for data exchange in a wireless network and support the propagation of the 
Internet of Things .

The Internet, today used mainly by users of available digital technologies, also the Internet 
of Things, which will enable the exchange of data between devices without human interference, 
will open the door to the dissemination of technology that we commonly refer to as “artificial 
intelligence” . In order to make an autonomous value judgement of artificial intelligence and 
the effects of its dissemination, we need to reflect on the changes in the cognitive process 
connected with human activity (human) and systems created by it (industry) . Due to the 
comprehensiveness of processes addressed in this paper, we will be using interdisciplinary 
terms deployed in the new discipline of science called “Cognitive Science” .

This paper analyses the meaning of the following basic terms:
• data;
• information;
• knowledge;
• wisdom .

Apparently, without understanding the above terms and accepting that today their meaning 
undergoes deep transformations, we cannot contemplate this specific civilisation achievement, 
which colloquially is equated with the emergence and deployment of artificial intelligence . 
Further deliberations suggest that the traditional understanding of the above terms does 
not allow capturing the specificity of the social and economic system in the age of the Fourth 
Industrial Revolution . The Fourth Industrial Revolution is about robots and bots offering 
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Aquarium: augmented knowledge and wisdom in the age of the Fourth Industrial Revolution 11

support to intellectual activities of homo sapiens . In the previous centuries three industrial 
revolutions brought in new technical and organisational solutions, facilitated physical work 
to humans and transformed the environment . Nowadays, we observe the growth and dissem-
ination of digital technologies, within which (increasingly more) decisions are taken over by 
systems created by a human being that operate without human interference .

Data may be created by people and autonomously recorded by various devices . If human 
body temperature is measured by a digital thermometer, it gets recorded by the device . Recorded 
data can be displayed on the screen, printed out or presented as voice messages . Absolute 
numerical value, e .g ., 38 .5°C or 101 .3°F, becomes data but it does not inform as whether we 
are dealing with a disease or not and, if yes, what kind of disease . If the measurement has been 
taken for someone who has just got sun tanned, her/his body temperature could be elevated 
as a result of being temporarily exposed to an external heating source . This data, however, 
may indicate that the person in question is sick and fever is one of the symptoms of a disease .

Undoubtedly, information in the form of a collection of processed data can be created by 
a human being . In the light of the discussions about the advancements of artificial intelligence 
we need to decide whether information may be created by an automated device or a computer 
system in the cloud, i .e . by a robot and a bot . A physician who measures body temperature 
takes account of a variety of circumstances and by applying his/her professional knowledge, 
he/she may decide if the person exhibits all the symptoms of a disease . Should we really leave 
diagnosing to a robot or a bot? Making a device equipped with adequate software capable of 
generating information raises many questions . The specialist literature points to medicine 
as an area in which robots and bots may prove especially useful if deployed in diagnostics .

The situation gets much more complicated if we consider generating knowledge . Man is able 
to create knowledge although the course and effects of the process are subject to the plethora 
of scientific discussions . Putting it simply, knowledge is generated from views emerging after 
theoretical analysis has been completed or empirical experiences have been collected . These 
views are further criticised as to the adopted assumptions and the correctness of analysis 
carried out to falsify the presented view [Magee, 1998, p . 16] . In the light of the reports about 
the substance of the development of digital technologies, it is justified to address the question 
whether recording huge amounts of data, transforming them into information, and synthesiz-
ing information to use it in an induction algorithm may generate knowledge . The process is 
intended to be taking place automatically, which could be regarded as knowledge generation 
by robots and bots . Based on critical analysis of the synthesis of individual conclusions, we 
would obtain generalising conclusions of universal importance [Popper, 2002, p . 4] . The IBM 
Watson project launched in 2006 and the use of the results of analyses conducted within the 
programme may be seen as an example of knowledge generation in a technologically advanced 
device equipped with software dedicated to the accomplishment of specific tasks .

Now we shall examine the notion of wisdom . Is the announced plan to allow autono-
mous vehicles, i .e ., vehicles meeting the requirements of the fifth automation level drive on 
open roads achievable within one or two decades? Heralds of this idea are convinced that 
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Wojciech Paprocki  12

such a complicated vehicle will be running on public roads at the speed of, e .g ., 120 km/h 
and will be able to autonomously and independently select the route . It will also decide if 
and when to stop to avoid creating dangers to other road users and to the environment . An 
autonomous vehicle will be an “intelligent” device able to predict and perform complex and 
unprogrammed tasks [Bertoncello, Husain, Möller, 2018, p . 2] . Should such a mobile robot 
represent wisdom understood as human capability to make independent judgements and 
take decisions dictated by them?

Considerations outlined below are an original attempt to describe changes in the cognitive 
process that take place as a result of advancements in technology . The description discusses 
the reasons and consequences of changes in the meaning of traditional notions that are 
taking place during the Fourth Industrial Revolution . Original considerations focus on how 
augmented knowledge is generated as it comprises, or potentially may comprise, both human 
knowledge generated and absorbed by human beings and industrial knowledge generated and 
acquired by devices: robots and bots .

By introducing the term “aquarium” into these considerations, we intend to facilitate the 
understanding of the idea according to which human wisdom is shaped by a variety of factors, 
which include knowledge but also an equally important axiological system and motivation, 
ability to act creatively, subjective judgement, emotions and propensity to exhibit altruistic 
behaviour, all of which depend on individual attitudes . These factors are absent from operations 
performed by robots and bots . As observed by H . Volland, IT systems, which in terminals 
use the 3D-Printing technology are amazing because they can produce a painting with orig-
inal features that makes references to top accomplishments of genial artists like Rembrandt 
[Volland, 2018] . Yet, the so far conducted analyses of the ramifications of digital technolo-
gies used to create artificial intelligence suggest that automatic devices cannot acquire and 
exhibit wisdom, because their operations relate to only two aspects: perceptions and context . 
They use recorded and processed data, generate information and, in the next step, they avail 
themselves of results of the syntheses of earlier analyses, i .e ., specific knowledge generated 
within the system .

Considerations are supplemented with the examination of two case studies of knowledge 
generation and use . Both tackle issues of paramount importance for the growth of economy in the 
Fourth Industrial Revolution: energy policy and data management, including personal data .

Digital technologies and digital transformation

Since the early 21st century we have observed an exceptionally rapid growth of digital 
technologies and other technologies relating to different areas of social and economic activi-
ties . In accordance with the Law of Disruption formulated in 2011 and presented in a graphic 
form in Figure 1, the rate of technological advancements in principle outperforms the rate of 
social, business, and political transformations . Many circles are anxious about the growing 
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Aquarium: augmented knowledge and wisdom in the age of the Fourth Industrial Revolution 13

gap between technological capabilities and the ability of society to absorb the effects of these 
technologies, which they see as a threat to the global community in terms of their impact 
upon the shape of the social order .

Figure 1.  The law differentiating the rate of disruptive technological transformations  
and the rate of social, economic, and political transformations

time

changes technological

social

business

political

Source: own compilation based on L . Downes, 2011 . The Law of Disruption Occupies Wall Street. Forbes 16 .10 .2011 . Retrieved 
from: www .forbes .com [accessed: 14 .02 .2017] .

Digital technologies occupy a special place amongst all technologies that are being devel-
oped currently . Digital transformation has been gaining meaningful and original features 
because it includes technologies able to facilitate human intellectual effort or even to replace 
it . Hence, we may legitimately see the current era as the Fourth Industrial Revolution, com-
pletely different from the three previous ones, which either alleviated physical burden or 
totally replaced humans in physical activities . The different nature of the Fourth Industrial 
Revolution is also evidenced by a new situation in which a human being is no more perceived 
as a sole creator of knowledge, because IT networks have advanced so much that machine 
learning technologies deployed in them may produce new knowledge, previously unknown 
and not acquired by human beings .

An ambitious goal to build an intelligent “machine” that would successfully replace or sim-
ulate human intellectual abilities was set in the mid-20th century .1 Researchers, who responded 
to John McCarthy’s invitation and took part in a workshop at Dartmouth College, got engaged 

1 The study is to proceed on the basis of the conjecture that every aspect of learning or any other feature of 
intelligence can in principle be so precisely described that a machine can be made to simulate it . An attempt will 
be made to find how to make machines use language, form abstractions and concepts, solve kinds of problems 
now reserved for humans, and improve themselves . Excerpts from an invitation sent on 31 .08 .1955 . Retrieved from: 
https://www .livinginternet .com/i/ii_ai .htm [accessed: 23 .09 .2018] .
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in a long debate in the summer of 1956 and proposed a new term: “artificial intelligence” (AI) . 
A vision of a machine equipped with abilities equal to human ones or even superior had been 
promoted since the first half of the 20th century by writers or film directors who created the 
imaginary world filled with beings able to perform superhuman acts . Isaac Asimov in a story 
titled Runaround published in 1942 formulated three laws which, if observed, could protect 
a man against harmful, almost destructive machines [Nida-Rümelin, Weidenfeld, 2018] . 
Promotion of the image of machines and other beings existing on the borderland between 
the real and virtual world able to engage into activities hostile to humans stirred up strong 
emotional attitudes among the global community as to how we respond to the achievements of 
digital technologies . Fears of a potential threat from robots and bots equipped with “artificial 
intelligence” are quite common and the hope that the advancement in digital technologies may 
facilitate reaching the state of happiness (understood as a state of well-being and satisfaction 
with life [Tatarkiewicz, 1990, p . 24]) to individuals and to the mankind is very slim .

A breakthrough in the development of digital technologies took place after innovative 
technical solutions had been put in place and new services emerged, which quickly won the 
approval of consumers and businesses dealing with manufacturing and distributing goods and 
traditional services . Innovations that marked the beginning of the age of the Fourth Industrial 
Revolution are presented in Table 1 .

Table 1. Innovations marking the beginning of the Fourth Industrial Revolution

Innovation Year

The launching of Facebook, the first social medium, which allowed collecting data about billions of consumers who 
are its users

2004

The launching of Amazon Web Service, the first platform offering cloud computing services, which allows collecting 
and processing practically unlimited amounts of data at the speed that enables to control processes, in which action 
and reaction to it should happen almost simultaneously

2006

The first iPhone placed in the market, a mobile device comparable to technologically advanced computers 2007

For the first time major developed economies began to invest more in intangible assets, mainly software, descriptions 
of procedures, and training staff who will be using them, than in tangible assets [Haskel, Westlake, 2018, p. 45] 

2006–2008

The implementation of effects of R&D works in the IT sector started to generate revenue which in the short run 
outperformed R&D outlays; such a surplus was not observed in any other industry or service sector while in previous 
decades it was not reported at all [Sivaram, 2018, p. 258] 

since 2010

Academic centres started to deploy digital machine learning technologies in studies and teaching, including the 
MOOCs (Massive Open Online Courses) [Ford, 2015, p. 133] 

2011–2013

Siemens developed the first European platform which uses the IoT to control manufacturing processes in accordance 
with the Industry 4.0 concept

2017

Expected implementation of 5G telecommunication technology, which will enable mobile and stationary devices 
connected to the IoT to take part in automated control processes in quasi real time [Chafkin, Brustein, 2018] 

after 2020

Source: own compilation .

In the above list of events a special place belongs to the dissemination of machine learn-
ing technology developed already in the 1990s and simultaneous advancements in the three 
remaining automation technologies applied to processes from the artificial intelligence cat-
egory included in Table 2 .
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Aquarium: augmented knowledge and wisdom in the age of the Fourth Industrial Revolution 15

Table 2. Major automation technologies

Machine-learning algorithms Robotic process automation Voice assistants, chatbots, 
and/or cognitive agents

Natural-language processing 
and/or generation

Source: own compilation .

These technologies have advanced so far that we can easily notice their specific features 
and see how the application of one of them impacts the use of the remaining ones . The clearer 
are the differences between these technologies, the more experts suggest that in academic 
and business circles we should avoid the term “artificial intelligence” (de-hyping AI) as, due 
to associations with literature and works of art, it introduces chaos in the understanding of 
its effects [Kroeger, 2018] . At the same time, we observe an upward trend in understanding 
that cognitive science is about interdisciplinary studies presented in Figure 2 .

Advancements in technology provide an impulse for business players seeking a market 
opportunity in proposing new business models . New services are developed and new business 
models are put in place . As a next step, economy gets transformed and because of the pri-
mary importance of the implementation of digital technologies, the process is seen as digital 
transformation . The process is illustrated in Figure 3 .

Figure 2. Links between fields of science brought together in cognitive science

Source: https://en .wikipedia .org/wiki/Cognitive_science [accessed: 09 .03 .19] .

While digital transformation takes place, we can observe the expansion of new market 
players including service providers who become virtual platforms operators . By using digital 
technologies as well as technologies from other fields of advancing science and improved 
know-how, they can expand rapidly . When expanding their business in the virtual world, 
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these operators do not have to overcome a barrier known to the analogue world as the bar-
rier to quantitative growth of own tangible assets and they may focus on quick expansion of 
intangible assets . Data presented in Table 3 show the dominant position of businesses from 
the digital technologies sector among operators engaged in R&D .

Figure 3. Changing roles of market participants on the supply side in digital transformation

Source: the author’s own compilation based on J . Bughin, T . Catlin, M . Hirt, P . Willmott, (2018) . Why digital strategies fail . McKinsey 
Quarterly, January, p . 6 .

Table 3. Companies – top R&D spenders in 2017

Company Country of origin R&D outlays [in USD bn] Increase or drop in outlays compared 
to 2016

Amazon USA 20.1 +41%

Alphabet/Google USA 14.7 +19%

Samsung South Korea 13.2 +14%

Intel USA 11.6 +3%

Volkswagen Germany 11.6 +1%

Microsoft USA 11.6 +9%

Apple USA 10.3 +15%

Roche Switzerland 10.2 –2%

Johnson&Johnson USA 9.4 +16%

Merck&Co. USA 9.1 +1%

Source: the author’s compilation based on: U . Sommer, (2018) . Diese Zahlen zeigen, weshalb US-Tech-Konzerne immer mächtiger 
werden . Handelsblatt 15 .08 .2018 . Retrieved from: www .handelsblatt .com [accessed: 15 .08 .2018] .
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Aquarium: augmented knowledge and wisdom in the age of the Fourth Industrial Revolution 17

Flat world of knowledge generation and the emergence 
of augmented knowledge

In the age of the Fourth Industrial Revolution an increasingly bigger challenge is posed by 
the recognition of the course of cognitive process and generation of knowledge . The number 
of participants to these processes and proposed solutions is increasing . Advancements in the 
dissemination of new technologies have revealed solutions which, if applied, produce con-
crete effects . Thus, we may provide a detailed description followed by an increasingly more 
meticulous analysis of these solutions and conclusions .

In the virtual world all events can be recorded and each such event generates digitally 
recorded data . After smartphones – which record data about human behaviour – have been 
placed on the market and got disseminated, virtual platform operators have received access 
to huge amounts of data that can be referred to as HUMAN BIG DATA . Operators have accom-
plished their goal and acquired access to data, often intimate ones, as customers got allured 
by the promise of being able to “reach your close friends and family members as quickly as 
possible with the biggest number of messages about yourself ” plus no charge for the service 
under the “freemium” business model [Lessin, 2018] .

By the end of the second decade of the 21st century conditions have emerged to collect big 
amounts of data about how devices operate . Because sensors are being used more and more 
universally and because the industrial Internet of Things is expanding, each event can be iden-
tified with respect to place and time, quality, status or value of the measured object . The door 
has been opened for creating huge data resources that would reflect the behaviour of machines 
and other devices operating in the real world as well as the behaviour of autonomous systems 
operating in the virtual world . These resources can be referred to as INDUSTRIAL BIG DATA .

Accessibility of these resources:
• HUMAN BIG DATA
• INDUSTRIAL BIG DATA

creates conditions for the application of the Big Data Analysis methodology and other advanced 
methods of business intelligence (BI), such as filtering, validation, and processing of data . The 
more we expand the scope of perception of events and occurrences and the scope of context 
in these analyses, the more data is used to generate information . The scope of perception and 
context are decisive for transforming data into information .

The substance of data transformation into information may be little understandable to some-
one who does not have adequate knowledge and experience in using digital technologies . Many 
people are not aware that information handling without paying attention to data necessary 
for information to be generated is a natural human behaviour . Someone who takes, e .g ., an 
apple in his/her hand with an intention to eat it intuitively acquires information whether the 
fruit can be eaten . We organoleptically check if a particular piece of fruit is rape and not rot-
ten . The condition of the fruit is assessed while we cannot give a detailed description of the 
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condition by informing, e .g ., about sugar content . In contrast with a human being, a robot or 
a bot must collect a lot of data from the examination of physical and biological qualities of 
each piece of fruit and confront them with reference data, identify deviations, and analyse if 
they remain within the tolerance interval . It is a multistage analysis of an object, fruit in this 
case, by a robot or bot, after which we receive a message telling us whether the fruit is edible 
or not . Instead of a light signal sent out by a diode that emits green light, a voice message can 
be generated: “this apple is edible” .

A human being – like a robot and bot – undertakes the first stage of the cognitive process 
depicted in Figure 4, being completely unaware of the fact that information he/she seeks 
to obtain is generated through data recording and processing .

Figure 4.  Stages of the cognitive process including data transformation into information 
(stage 1) and transformation of information into knowledge (stage 2)

Data

Information

Knowledge
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nt

ex
t

Perception

Stage 1

Stage 2

Source: own compilation .

The second stage of the cognitive process consists in information transformation into 
knowledge . The analysis of cumulated information, identifying causal relationships between 
pieces of information, and, above all, the synthesis of many pieces of information originating 
from different areas and time periods generate knowledge . If, e .g ., registered data are numer-
ical values (expressed in natural units) concerning food that people buy every day at retailers 
in a specific region and time, such as bakery products, fruit and vegetables, fish, dairy prod-
ucts, meat and cold cuts, algorithms may help to extract information about monthly flows of 
these food products from producers to households through distribution channels . Further, the 
collected data and information created from them are analysed also by algorithms and results 
of such analyses are synthesised; at the end of the cognitive process we end up with a report 
containing the knowledge about the size and structure of consumption . The scope and level 
of details of this piece of knowledge may be enriched with the examination of the data and 
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information that could be received from Smart Home systems, i .e . using sensors that register, 
inter alia, amounts of individual products stored in refrigerators as well as in other storing 
places or devices, periods for which they are stored and sensors that register the amount and 
structure of household waste . In the above example, the combination of HUMAN BIG DATA 
and INDUSTRIAL BIG DATA analyses brings us up to the level of context totally unachiev-
able to researchers of consumer behaviour from the past, who could avail themselves only of 
analogue methods, e .g ., questionnaires filled out by consumers and their quantitative analysis .

The growth of machine learning technology used in data processing includes a validation 
procedure for obtained results . Validation takes place through the confrontation of automatically 
received results . One of the solutions may be the use of the Generative Adversarial Networks 
method which ensures parallel machine learning processes in two systems out of which one 
“is looking for” new results, while the other one is trying to falsify them [Volland, 2018] .

The above considerations authorise us to conclude that the transformation of data into 
information at the first step of the cognitive process and then getting information transformed 
into knowledge in the second step, takes place within the framework of processes dependent 
on just two variables: the scope of perception and context, which in Figure 4 are represented 
by axes X and Y respectively . It is also reasonable to claim that the transformation of data into 
information and then into knowledge proceeds in a flat world described by only two dimensions .

The presence of INDUSTRIAL BIG DATA that include data recorded by automated 
devices that monitor occurrences and events in the real and virtual world, i .e . by robots and 
bots, opens up new possibilities in the age of the Fourth Industrial Revolution . By using these 
data, we may generate information and knowledge about how the INDUSTRIAL WORLD 
operates, the world that has been created by humans but whose operations proceed without 
human interference . Table 4 presents relationships in the HUMAN WORLD and INDUS-
TRIAL WORLD .

Table 4.  Data and information coming from diverse sources and areas of activity 
and generating HUMAN KNOWLEDGE and INDUSTRIAL KNOWLEDGE as elements 
of augmented KNOWLEDGE

Activity areas HUMAN WORLD INDUSTRIAL WORLD

Data loggers Smartphones, wearable devices, stationary 
and mobile computing devices, voice recording 
devices (e.g. Echo Amazon), and audio and video 
recording devices (e.g. Echo Look Amazon) 

Sensors
Data recording systems, e.g. in Smart Home 
(recorders placed in household appliances) or 
in vehicles equipped with active driver-assistance 
systems (including recorders placed in a quasi-
autonomous vehicle) 

Nature of data Human behaviour (behaviour, time and place) Status of devices and virtual systems

Nature of information Human behaviour (an integrated picture “here 
and now”) 

Acting in accordance with the programme or 
existing deviations (their description) 

Nature of knowledge Collective behaviour of, e.g. groups classified 
to individual market segments

Maintenance procedures, predictive maintenance

Components of augmented 
KNOWLEDGE

HUMAN KNOWLEDGE INDUSTRIAL KNOWLEDGE

Source: own compilation .
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Works on the development of knowledge generation systems in the INDUSTRIAL WORLD 
area are so advanced that experts draw attention to the probability of a situation in which man 
loses control over the content of INDUSTRIAL KNOWLEDGE . Perhaps computer systems 
programmed by a man already hold knowledge resources that have gone far beyond human 
perception capabilities and are inaccessible to us . One could make a long list of barriers to the 
absorption of augmented KNOWLEDGE generated as a result of integration of HUMAN 
KNOWLEDGE with INDUSTRIAL KNOWLEDGE . Firstly, some of these barriers are created 
by the imperfectness of devices used as interfaces that ensure mutual communication between 
man and a system developed by him or her . Such barriers may be gradually eliminated or, 
at least, their importance should be reduced . However, there is a dramatically more relevant 
barrier resulting from insufficient human knowledge about how to elicit adequate complex 
communications (reports) from a system operated on human order [Scheutz, 2018, p . 1] .

The above presented idea of how augmented knowledge, i .e . knowledge founded on data 
recording and processing, is generated and developed, deserves being juxtaposed with K . Pop-
per’s views, in which he discredited the induction method as a rational knowledge building 
methodology [Chmielecki, 1995, p . 54] .

Computer systems may generate reports, which traditionally do not address “views” as 
views can be developed by man able to make only subjective judgements . Data transforma-
tion into information and the synthesis of information performed by a computer system 
programmed by man may produce huge amounts of complex pieces of information within 
a broad scope of perception and context . In the era of the Fourth Industrial Revolution, it is 
worth considering a postulate to see certain reports as elements of INDUSTRIAL KNOWL-
EDGE . Then, knowledge originating from a computer system could be validated by man, 
provided the human being is able to formulate correct research hypotheses and falsify them . 
In search for such hypotheses one must ask questions to which no answers can be found 
in knowledge known to man, i .e . in HUMAN KNOWLEDGE also referred to as “objective 
knowledge”, because knowledge that we have is only hypothetical [Popper, 2002, p . 3] . Expe-
rienced researchers in natural sciences, in which research hypotheses need to be validated 
when conducting empirical studies in a laboratory; being able to formulate questions that 
bear no relation with previously acquired knowledge is considered the greatest intellectual 
accomplishment of a researcher [Schatz, 2015] .

The third dimension or the aquarium of wisdom

The fascination with the development of digital technologies exhibited by the visionaries 
of economic growth in the age of the Fourth Industrial Revolution has made some authors 
describe the cognitive process up to the moment when wisdom emerges and is reflected 
in artificial intelligence . Thousands of applications available nowadays in the cloud that can 
be used by anyone who has got a smartphone are based on the “narrow artificial intelligence” . 
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In a simplified version, cognitive process, from data recording to the emergence of wisdom 
and its reflection in narrow artificial intelligence is presented in Figure 5 .

Figure 5.  Wisdom assisted with narrow artificial intelligence as an outcome of cognitive 
process, from data through their transformation into information and then 
into knowledge

Source: own compilation .

The cognitive process sketched in Figure 5 seems simplified so much that it is not credible 
anymore . This is why we need to introduce some corrections . The same has been observed by 
some experts from the USA and from China, including Wanli Min, the author of ET Brain, 
i .e . a technological solution developed by the Alibaba virtual platform operator, the Chinese 
leader in digital technologies [Scheuer, Mathes, 2018] . We may refer to the postulate to set 
creative solutions to many problems of the contemporary world in classical tradition and 
in the notion of rationality linked with it, to human mind, which not only seeks to find means 
leading to an end in the most efficient way, but also engages into axiological reflection on moral 
issues and the need to accomplish the highest human goals [Korab-Karpowicz, 2017, p . 9] .

In order to comply with this postulate, further considerations on the cognitive process 
will be enriched by introducing the axiological system as the third dimension in our analysis . 
While the above deliberations took account of just two dimensions, from now on we will 
continue with three dimensions in mind . We could propose to take the cognitive process 
and its two stages depicted in Figure 6 and project it on a plane, which is the front wall of an 
aquarium . Let the two remaining planes delineate the space contained in the aquarium . If 
axis Z represents the axiological system, we may assume that except the front wall, the other 
walls of the aquarium are made of planes carved in a rock . It means that axis Z is steady as 
a rock, like the foundations of the axiological system shaped throughout thousands of years 
of civilisation development . Symbolically, the foundations of the system are laid by the Ten 
Commandments .
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The level of the imaginary liquid in the aquarium marks the level of augmented KNOWL-
EDGE, which is composed of HUMAN KNOWLEDGE and knowledge provided by robot/
bot systems (INDUSTRIAL KNOWLEDGE) . In the practice of cloud computing we could 
admit that augmented knowledge is collected by computer systems [Straube, 2018] . Having 
said that, we must take account of the growth dynamics of INDUSTRIAL KNOWLEDGE 
connected with the operation of already existing computer systems . They work in real time 
and generate new knowledge practically continuously .

Figure 6.  Aquarium: generating knowledge as a synthesis between the cognitive 
process carried out by a human being or a computer system capable to generate 
knowledge and the critical analysis of knowledge by man making his/her subjective 
value judgement
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Source: own compilation .

In the aquarium man may strive to penetrate the highest tiers of the liquid . But man does 
not need the total pool of augmented knowledge at all, because in the modern world we are 
dealing with specialisation and the failure to absorb complete knowledge by an individual is 
considered natural . In fact, the absorption of only very limited knowledge may be associated 
with people who we see as almost genius .

It means man – everyone individually – creates his/her position with regard to the scope 
of perception and context reflected on the front wall of the aquarium . Yet, the crucial thing 
is that man – contrary to a robot or bot – is able to penetrate the aquarium drifting away 
from its front wall . His or her position begins to depend on the development of an individual 
axio-normative system and self-positioning of his/her own attitude within this system . Wisdom 
can be seen with reference to the front but also to the remaining walls of the aquarium . One 
cannot identify an “optimal” or “desired” position, since individuality and capability to get 
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(self) satisfaction from adopting different attitudes are human features . They are reflected 
in individual positions inside the aquarium for different levels of immersion in the liquid and 
distance from the front wall . The position of every individual is also determined with his/her 
original, subjective value judgement of situations and processes that he/she perceives in the 
environment . Wisdom is a human attribute that cannot be acquired by the robot/bot system 
because by applying digital technologies we do not create either moral attitudes or motivations 
for such attitudes to develop .

While the size of the front wall of the aquarium (decisive for the aquarium width and height) 
depends on many objective circumstances, i .e . data resources, information, and augmented 
knowledge comprising HUMAN KNOWLEDGE and INDUSTRIAL KNOWLEDGE, the 
length of the aquarium is unlimited as the axiological system is and will remain the product 
of only and exclusively human imagination (mind) .

Different wisdom for equivalent knowledge

The dissemination of solutions referred to as artificial intelligence has created an environ-
ment in which considering the reasons for having attitudes of individuals and communities 
that differ in principle is fully legitimate . Seemingly, nowadays knowledge transfer proceeds 
rather quickly and in multiple directions, which is why apart from access to specialist solutions 
(protected e .g . by patents) people living in different regions of the world may make references 
to relatively uniform knowledge . Technological leap witnessed in China within the recent three 
decades confirms that economies that are lagging behind can relatively quickly absorb knowl-
edge and advanced technologies available in other regions to then proceed to the stage in which 
they start generating their original knowledge and develop the most advanced technologies .

By observing how societies behave, one may realise that there are principal differences with 
respect to some aspects of knowledge interpretation and implementation of specific solutions 
in the social and economic system . We should discuss here two examples from completely 
different fields of social and economic activity . The first is the energy policy pursued by France 
and Germany, two Member States of the European Union . Energy is a sector dominated with 
analogue technologies implemented and developed in the times of the Second and Third Indus-
trial Revolution and only modified in the era of the Fourth Industrial Revolution . Apart from 
new entrants, who implement innovative technologies and generate energy from renewable 
energy sources, the energy sector is dominated by incumbents, mostly state-owned enterprises 
whose market position is protected because they get support from public authorities .

The second example is personal data use and protection policy in the transatlantic region and 
in China . This new economic sector deploys exclusively new digital technologies and services 
to individual customers are rendered only by new entrants . However, we must not overlook 
the fact that the market in the transatlantic region is open, while in China access to the market 
is blocked or at least more difficult to investors and foreign operators and at the same time 
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the growth of local players, formally private companies, strongly depends on decisions made 
by local public authorities subordinated to the communist party .

Energy policy

Challenges faced by energy policy may be seen from two points of view . The traditional 
approach focuses on the choice of technology used to generate electricity and on the choice of 
regions and specific suppliers of energy and equipment used in the energy sector to generate 
and distribute electricity .

One may not provide convincing arguments that the knowledge about advantages and 
disadvantages of deploying nuclear energy available in Germany is principally different from 
the knowledge available in France . Yet, public authorities in these two neighbouring coun-
tries influenced by different opinion leaders decided to adopt drastically different strategies 
vis-à-vis nuclear energy . In Germany the last working reactors will be phased out in 2022, 
while in France the existing reactors will continue generating energy and new reactors are 
planned . The share of different components of energy mix in France and Germany in 2017 
is presented in Figure 7 .

Figure 7.  Differences in energy mix in France and Germany in 2017 – percentage share of 
individual energy sources and technologies of power generation in energy output

Source: own compilation based on France’s Overall Energy Mix . Planete Energies 27 .08 .2018 . Retrieved from: www .planete-energies .
com [accessed: 24 .10 .18] and K . Appunn, F . Bieler, J . Wettengel, (2018) . Germany’s Energy consumption and power mix in charts . 
Clean Energy Wire 3 .04 .2018 . Retrieved from: www .cleanenergywire .org [accessed: 24 .10 .2018] .

Founded on comparable knowledge, the wisdom of German society tells them to with-
draw from nuclear energy, while the wisdom of French society tells them to continue to invest 
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in nuclear reactors . Differences in wisdom come from diverse subjective value judgements 
approved by German and French societies with respect to the following issues:
• public security;
• importance of environmental protection concerns;
• assessing the value of technologies used to generate electricity against a set of soft criteria 

and taking account of external factors (positive and negative) relating to the use of nuclear 
energy and other technologies, including those based on coal and lignite combustion;

• collaboration policy with countries-exporters of oil, natural gas and their derivatives .
The deep difference in how energy policy is pursued in France and Germany is one of 

the reasons why the EU integration has not achieved a level at which the European economy 
could fully benefit from synergy effects of the application of available knowledge . Looking at 
the fight for global market share, we may see the dissipation of efforts in the European energy 
sector as one of the reasons why Europe is relatively little able to compete with the United 
States and China, two leading economies of our times .

One may come across a completely different account of challenges resulting from the 
need to ensure access to energy . In the age of the Fourth Industrial Revolution it has become 
increasingly more obvious that man has made the civilisation dependent on energy supplies . 
As argued by J . Bezos, a visionary and the richest man on Earth, before the First Industrial 
Revolution people needed energy just to maintain the body’s vital functions, primarily 
energy required to fuel the brain . Nowadays, human demand for energy, mainly electricity, 
is incomparable because we use computer systems indispensable for ICT systems to work 
together with increasingly more popular robots and bots . It is anticipated that, together with 
the dissemination of digital technologies, demand for electricity will grow globally at a rate 
that will outperform the capabilities offered by all available energy generation technologies 
to meet it . Therefore, J . Bezos believes that the major civilisation challenge comes from the 
ability to acquire new technologies that would let us use energy from the outer space on Earth 
[Döpfner, 2018] . From this perspective, students at universities at the turn of the second and 
third decade of the 21st century will be faced with a challenge to get ready to join the next 
industrial revolution, when installations on satellites placed in the Earth orbit will become the 
main sources of electricity to terminals on Earth, also to systems run on digital technologies .

Personal data management

In the digital economy era insufficient access to data is considered one of the least rele-
vant barriers to business development – in 2017 in the USA only 13% respondents saw it as 
such . A major barrier pointed out by 33% respondents [Goran, LaBerge, Shrinivisan, 2017, 
p . 2] is posed by cultural challenges and human attitudes . If knowledge is egalitarian, we 
need to examine how access to data, including personal data relating to private individuals, 
should be shaped . There is a widespread conviction among the public that today citizens may 
not enjoy as much privacy as in the past . M . Garbicz, who claims being anonymous in the past 
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was rather an exception than a rule, believes this opinion about the position of an individual 
in the community is utterly ungrounded [Garbicz, 2018] . When people lived in small com-
munities, i .e ., in villages, everyone from cradle to grave would live in his/her family circle and 
among neighbours who knew one another . In regions where Catholic religion prevails, the 
local priest remains a close confidant of secrets entrusted to him in the confessional, which 
is why members of the Catholic Church have always approved the absence of total privacy as 
a standard of social relationships . With migration flows from rural areas to cities and as a result 
of the Reformation movement in the Church, traditional social bonds evolved . Many people 
arriving into urbanised regions would become anonymous members of the community . In 
the era of the Fourth Industrial Revolution the situation has changed dramatically . Increas-
ingly more numerous public spaces and expanding areas of social and economic activities 
have turned into areas where all events are recorded and data are generated, while individuals 
have no real impact upon these practices . On top of that, consumers who use the “freemium” 
business model consciously or unconsciously give consent to record their behaviours as well 
as physical and emotional states on devices that follow them 24 hours a day in any location . 
In extreme cases we witness “digital exhibitionism,” i .e . recording events that traditionally 
belong to the intimate realm and purposefully placing them on the Internet (e .g ., in social 
media) . Operators of virtual platforms have all or almost all data at their disposal recorded 
as images (video, photos) or audio content (audio recordings) or results of measurements of 
the conditions of the body or mental states obtained from wearable devices .

By investigating into how these operators work in the age of the Fourth Industrial Rev-
olution we may come to the conclusion that using the primarily unstructured data these 
operators can process data to extract big information resources . This view is supplemented 
by the hypothesis according to which by using machine learning technologies these actors 
and specialised teams of data analysts who collaborate with them have already implemented 
narrow artificial intelligence solutions capable to generate INDUSTRIAL KNOWLEDGE . 
In March 2016 after 16 hours of running, Microsoft – wishing to avoid infringing ethical 
norms – stopped a project in which Tay bot, based on the analysis of content placed in the 
social media, began to exhibit an autonomous ability to spout racist comments . Cognitive 
process aimed at examining messages in the media revealed that a bot may acquire an ability 
to select information based on recorded and recognised emotional condition of social media 
users and taking account of their social attitudes . Such conduct of the bot was not anticipated 
in the algorithm that had been developed by the project authors [Trösch, 2018] . This case 
may announce situations when knowledge about social media users is generated and their 
individual attitudes vis-à-vis other people are detected, in particular with respect to those 
labelled as “aliens” or “enemies” .

The outcome of the work of Cambridge-Analytica, a team of analysts who used raw data 
available on Facebook to create “anti-knowledge,” i .e . fake news, resulted in a spectacular 
scandal . The efficiency with which false content was not only purposefully created but also 
disseminated to target users lets us conclude that based on data from the social media they 

007_JMSF nr 36.indb   26 29/03/2019   13:29



Aquarium: augmented knowledge and wisdom in the age of the Fourth Industrial Revolution 27

generated INDUSTRIAL KNOWLEDGE . This knowledge included a precise description of 
a potential propensity of individual users to uncritically accept content made available to them 
and, consistently, to make their behaviour, e .g ., during presidential elections in the USA, 
dependent on the intention of operators who distributed this content, knowing the profiles 
of individual people they target . Operators’ actions and, above all, activities of their principals 
were pursued without the consent of those to whom the fake news was addressed but, even 
if those addressees wanted to prevent receiving these messages, they had no effective tools 
to express their will [Henkel, 2018] .

Perceived dangers to social order and examples of individual people are increasingly more 
often triggering postulates to restrict the freedom of virtual platform operators as to the use 
of data available to them . Visionaries and digital technology leaders seem to be divided over 
this issue . The group of supporters of the idea of developing global regulations includes, e .g ., 
T . Cook, the CEO of Apple, who in October 2018 when visiting the European Parliament 
warned against tolerating practices of “total surveillance” exercised by operators, such as 
Facebook or Google, active predominantly in the transatlantic social and economic system 
[Hoppe, Weddeling, 2018] . Their conduct, driven by profit, does not differ much from what 
Chinese operators do by engaging in the dynamic growth of digital technologies in their country 
to create a surveillance and reputation assessment system (Social Credit System [Kędzierski, 
2018]) promoted and monitored by the communist party and used to assess Chinese citizens 
and people coming to China [Hua, Jahn, Kerkmann, Matthes, Scheuer, Weddeling, 2018] .

Summary

Offering support to man in his or her intellectual effort is a new phenomenon typical 
of the Fourth Industrial Revolution . In the past, subsequent innovations allowed reducing 
substantially human physical effort undertaken to expand and improve the real world . Today, 
new technologies are deployed in the cognitive process . By expanding the scope of perception 
and context, increasingly bigger amounts of unstructured data are collected; in the first stage 
of the cognitive process these data are processed to obtain information from IT systems, 
robots, and bots . The second stage in the process consists in knowledge generation and use . 
Algorithms programmed by humans and used in digital technologies bring in knowledge, 
which may be generated in accordance with universally accepted ethical principles or infringe 
them . Irrespective of the motivation that drives people who use digital technologies, collected 
information may be regarded as knowledge because robots and bots have been noticed to be 
able to acquire expanded information, examine it and formulate conclusions . It is INDUS-
TRIAL KNOWLEDGE, which supplements knowledge traditionally generated by people, i .e . 
HUMAN KNOWLEDGE, and the two of them come together to form augmented knowledge . 
Only a human being – seeking his/her position in the aquarium carved in stone – is able 
to make references to the axiological system and shape his/her own ethical and altruistic 
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attitudes . By exhibiting individual wisdom, man can use available knowledge for the benefit 
of himself or herself and of the community .
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1. Introduction

Discipline is defined as compliance with regulations, principles and rules of procedure 
which are applicable in a given community or institution, or as a condition which is the result 
of such compliance, or rigour [Słownik, 1998, p . 212] . Public finance discipline is in turn 
defined as a particular desired condition whose providing corresponds to compliance with 
a set of legal standards laid down by the legislator, which concern financial management in the 
broad sense, and whose breach may result in being prosecuted .

In Polish practice public finance responsibility is identified with responsibility for the breach 
of public finance discipline [Ustawa, 2004] . As indicated in the source literature, relating the 
problem of responsibility and discipline to the issues of public finance is significant because 
the transformations of public finance have led to the occurrence of a few phenomena which 
can be considered a canon of responsibility [Franek, 2013, p . 98] . A . Premchard defines the 
phenomena in the following way .

Firstly, fiscal changes in the euro area countries have contributed to the reduction of the 
governments’ credibility and loss of confidence in the public authorities .

Secondly, progressing globalisation made public authorities in many countries oriented 
towards reacting to appearing threats more than towards an active policy of preventing them .

Thirdly, in many areas of the state activity (e .g . education, health care or social security), 
financing specific tasks was separated from their providing . It entailed the need to search for 
mechanisms creating responsibility combining the financial aspect with the efficiency aspect .

Fourthly, the scope of governments’ responsibility extended indicating changing tasks 
and an emphasis on public finance management .

Fifthly, the governments of individual countries transfer their involvement towards cre-
ating regulations and gradual reduction of a direct involvement in manufacturing activity 
[Premchard, 1999, p . 2] .

It should be emphasised that the trends in changes in the current public finance are sup-
plemented by introducing fiscal rules or strengthening their role . However, the basic problem 
with fiscal rules is that in many cases they are leaky and are also not consistently observed .

The main aim of the article is to discuss the fiscal rules functioning on the national and 
supranational level in the countries of the European Union including Poland and to indicate 
their role in the development of the government’s fiscal situation .

1.  The influence of fiscal rules on the government’s fiscal 
situation: a theoretical approach

Improving public finance discipline is the main purpose of fiscal rules . According to the 
definition introduced by G . Kopits and S . Symanski, a fiscal rule is a permanent limitation of 
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the fiscal policy reflected in budget indicators of its progress [Kopits, Symanski, 1998, p . 2] . 
The source literature gives three types of institutional solutions as follows:
• procedural solutions relating to formal rules of preparing and passing the Budget Act, 

Public Finance Law or other laws and acts;
• solutions relating to the transparency of public finance;
• quantitative solutions that influence the volume of fiscal indicators, i .e . public expenditure, 

budgetary deficit or public debt [Alesina, Perotti, 1996] .
The last of the institutional solutions can be directly associated with fiscal rules .
Both in theory and in practice different classification criteria for fiscal rules are indicated . 

The criterion of the character of adopted institutional solutions is one of them . On its basis 
quantitative and qualitative rules are distinguished . The former, called numerical rules, take 
the form of quantitative limits of selected budget categories [Wójtowicz, 2011, p . 138] . The 
latter impose limits on the amount of expenditure, taxes, deficit or public debt [Wajda-Lichy, 
2006, p . 88] . Another classification of fiscal rules concerns their subject . Rules concerning 
the general government sector and the local government sector can be distinguished . There 
are also rules concerning the whole sector of public finance .

The criterion of the breakdown of rules by geographical scope has been gaining in signif-
icance in recent years and it results in separating supranational and national rules [Marchew-
ka-Bartkowiak, 2012, p . 48] .

It should be emphasised that fiscal rules are becoming tools that match the characteris-
tics of a transparent fiscal policy . First of all, it is important to increase the predictability of 
activities conducted within the public finance sector, which limits politicians’ irresponsible 
behaviour [Piwowarski, 2011, p . 253] . Therefore, these rules can play a specific role for the 
state’s financial situation, the future policy in particular . Their preventative character is often 
emphasised, thus, they can prevent negative phenomena in the area of public finance . Accord-
ing to some economists, rules become a kind of obstacle for potential inappropriate fiscal 
expansion, expenditure expansion in particular, of the public authorities, which could lead 
to too deep an imbalance between the liabilities of the state and the sources sufficient to cover 
its obligations . It is emphasised by S . Owsiak, who indicates that the purpose of rules is also 
to protect the society from disproportionate burdens resulting from the costs of public debt 
servicing, which constitute the state’s unproductive expenditure and a price paid for a constant 
budgetary imbalance [Owsiak, 2013, p . 7] .

In recent years there have been no doubts about the necessity to manage public revenues 
effectively in order to prevent a waste of public financial resources . Thus, there is a widespread 
agreement with respect to the concern about the condition of public finance . As M . Postuła 
indicates, created fiscal rules should allow the implementation of the government’s economic 
programme with a predefined framework ensuring the maintenance of macroeconomic sta-
bility [Postuła, 2011, p . 42] .

Fiscal rules can influence the changes in a country’s financial situation because of the 
political cycle (changing governments), a specific socio-economic doctrine, an expenditure 
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doctrine or a tax doctrine preferred by a given government [Owsiak, 2013, p . 7] . For this reason, 
introducing fiscal rules is in principle to limit politicians’ freedom to influence the fiscal policy .

2. Fiscal rules binding in the countries of the European Union

Ensuring macroeconomic stability of a given country was the reasoning underlying the 
introduction of fiscal rules in the countries of the European Union . However, this was not at 
all about activities in the sense of automatic stabilisers of the market situation, but about 
protecting economies from excessive extending of the public sector . As it is indicated in the 
source literature, countercyclical influence of fiscal rules is possible in practice, which, however, 
does not constitute a basis for their introduction [Piwowarski, 2011, p . 225] .

In recent years the usage of fiscal rules has been intended for conducting a disciplined 
fiscal policy, which is necessary for achieving sustainable economic development in the long-
term perspective .

For instance, the Stability and Growth Pact indicated two supranational numerical rules 
– regarding the budgetary deficit ratio of 3% of GDP and the public debt ratio of 60% of GDP . 
The provisions of the Pact emphasise the need to respect the criteria through the requirement 
of achieving sustainability of the budget or budgetary surplus in the public finance sector 
in the medium term . This results from the fact that the euro area candidate countries under-
took actions (within the period of meeting the convergence criteria) aimed at lowering fiscal 
parameters (Italy, Belgium) . The experiences of using the initial version of the Stability and 
Growth Pact indicated poor effectiveness of the authorities of the Community in implement-
ing clearly formulated recovery procedures (including financial in character penalties) . The 
procedure of imposing penalties on the euro area countries in connection with the existence 
of an excessive deficit and the lack of effective actions for its limiting remains theoretical 
[Ciak, 2011a, p . 18] .

Research conducted on the functioning and effectiveness of fiscal rules suggests that 
supranational fiscal rules are not a successful resolution that could discipline activities of fiscal 
authorities in individual countries . It can result from incorrect understanding of fiscal rules 
and their role as well as the lack of penalties for their violation . An accompanying system 
of penalties and duties should constitute a tool for the correct functioning of a specific rule 
[Postuła, 2011; Piwowarski, 2011; Ciak, 2015; Redo, Wójtowicz, Ciak, 2018] .

On the other hand, national fiscal rules should be treated as a complementary tool for 
obligations imposed by the abovementioned Pact . Fiscal rules on the national level become 
an element facilitating conducting the fiscal policy in accordance with the most important 
premises constituting the basis of the reform of the Stability and Growth Pact . The data of 
the European Commission shows that between 1990 and 2008 the number of fiscal rules 
rose from 16 to 67, with the majority of the countries introducing more than one fiscal rule . 
Only three countries did not introduce any national rules (Cyprus, Greece and Malta) . At 
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the same time Bulgaria, France, Lithuania, Portugal and Hungary introduced specific fiscal 
rules [Public Finance, 2009, p . 87] .

Moreover, it should be emphasised that since 2000 the application of expenditure rules 
has been growing dynamically, probably because those rules directly influence the expend-
iture aspect of the budget, they are transparent and potentially easy to be executed [Działo, 
2016, p . 212] .

Other solutions, for example those in the area of the budget balance rule, have the character 
of quantitative limits expressed in nominal terms, as a share of GDP or in structural quantities . 
One of the constructions used nowadays bases on the structural balance ratio [Owsiak, 2013, 
p . 14; Moździerz, 2009]1, which enables conducting a countercyclical budgetary policy . This 
rule was introduced in 2005 at the EU level under the reform of the Stability and Growth Pact 
and then strengthened by another reform of the Pact in 2009 . In the light of those changes, 
a few countries of the European Union have applied also national rules based on this concept 
[Franek, 2010, p . 71] . Sweden and Germany can be two examples . In Sweden the requirement 
to achieve a structural surplus of the public sector of 1% of GDP is in force along with the 
expenditure rule, whereby in Germany a constitutional provision has been introduced which 
requires the federal government to maintain the structural balance of a budgetary deficit at 
the maximum level of 0 .35% of GDP . The rule has been in force since 2016 .

The fiscal Pact, which constitutes an international agreement, implies the need to maintain 
a balanced budget, bigger control of the Council of the European Union and the European 
Commission over the condition of public finance in the countries and a better coordination 
of the economic policy . As stated in the Treaty on the Functioning of the European Union, 
the general government and local government balance must be counterbalanced or manifest 
a surplus . This condition is met if an annual structural general government and local govern-
ment balance achieves the medium-term goal for a given country which is specified in the 
changed Stability and Growth Pact, with the minimum level of 0 .5% of GDP at market prices . 
Every country ought to ensure fast achievement of the medium-term objective (for Poland 
it is the level of –1% of GDP) .

3. Polish fiscal rules

The applicable principles of the functioning of fiscal rules are specified in detail by the 
Act of 27th August 2009 on the Public Finance and the Constitution of the Republic of Poland 
adopted on 2nd April 1997 . Among the existing rules, the following ones are the most important:
• constitutional limit on the public debt in Poland at the level of 3/5 of GDP [the Constitu-

tion of Poland of 1997, Art . 216 .5];

1 It is worth emphasising that in the source literature the concept of structural balance has started to be criti-
cised, the issues of the accuracy of the evaluation of potential output which constitutes the foundation of the concept 
in particular .
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• prudence and recovery procedures in the Public Finance Act (at the level of 55% and 60% 
of GDP); [the Act of 2009, Art . 86 .1 point 2];

• the rule existing from 1st January 2011 to 31st December 2013 that limited the growth rate 
of expenditure other than legally determined (and new expenditure legally determined) 
to the projected inflation rate increased by one percentage point (so called disciplining 
expenditure rule); [the Act of 2009, Art . 112aa];

• with respect to the local government units the rule of at least sustainable outgoing output 
and existing from 2014 individual debt ratios [the Act of 2009, Art . 243] .
The first of the rules, which is included in Chapter X of the Constitution of the Republic 

of Poland, implies the prohibition of excessive financial burden on the state in the form of 
increasing the level of the national public debt over 60% of GDP (3/4 of annual GDP) .

Attention can also be drawn to a fiscal rule concerning public debt that can be found in the 
Act on the Public Finance within the framework of prudence procedures (before 2012 three 
prudence thresholds functioned: public debt/GDP: 50%, public debt/GDP: 55% and public 
debt/GDP: 60%; only the last two ones exist nowadays) . In 2013 Article 86a was introduced, 
which repealed the earlier Article 86 paragraph 1 point 1, and it enabled amending the 
budget act for 2013 when it came to, among others, increasing the amount of the budgetary 
deficit . The change provokes a type of discomfort because such activities seem to be ad hoc 
law improvement, searching for temporary and not systemic solutions, which postpone legal 
solutions by the public authorities, who are obliged by the prudence and recovery procedures 
of the abovementioned Act [Pomorski, 2014, p . 563] . What is more, during the period of 
validity of the aforementioned prudence thresholds, provisions concerning exceeding one of 
the thresholds were mitigated . It was, among others, the requirement to balance the budget, 
when exceeding the public debt/GDP ratio of 55% in particular .

It should be emphasised as well that when it comes to the first prudence threshold (public 
debt/GDP: 50–55%), first it was excluded from application in 2013, then it stopped being 
legally binding and finally abolished . The rationale offered for those decisions was the effects 
of the financial crisis in the euro area, much worse ratios of GDP in particular, as well as the 
need to mitigate the effects of the economic downturn in Poland in the context of excessive 
deficit proceedings against Poland in 2009 .

The public debt rule, though it concerns the whole public finance sector, provides guidelines 
in the scope of the fiscal policy only when the public debt-to-GDP ratio exceeds the prudence 
thresholds . It does not, however, indicate any activities that would help to avoid excessive 
public debt, although it somehow enforces limiting the public funds imbalance when they are 
significantly weakened . The provisions concerning crossing the prudence thresholds included 
in the Public Finance Act are not applied in statutory extreme situations such as martial law, 
state of emergency or a natural disaster on the whole territory of the Republic of Poland .

The stabilising fiscal rule is a rule that, after exceeding the prudence thresholds, sets the 
expenditure limit for each year but not only in the case of a public finance imbalance . Unlike 
the temporary expenditure rule, the new rule concerns almost the whole public finance sector 
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(apart from small expenses, small units, which are not legally able to take on high deficits, 
and expenditure fully financed with EU funds) . The purpose of the rule is to ensure the sta-
bility of public finance in Poland and correct a possible excessive imbalance, but also to avoid 
excessive fiscal policy tightening particularly at the time of a significant economic downturn 
[Redo, Wójtowicz, Ciak, 2018] .

It is worth emphasising that before the stabilising fiscal rule entered into force, the need to 
change and complement the system with an additional mechanism was frequently indicated . 
The personal scope of the solutions functioning before the end of 2013 was limited – they 
concerned only a part of the public finance sector . The current rule is of countercyclical 
character, which means that in good economic times expenditure is to grow more slowly 
than GDP and faster at the time of economic downturn [Duda, 2014, p . 706] . The public 
debt rule, in turn, although it concerns the whole public finance sector, provides guidelines 
in the scope of the fiscal policy only when the public debt-to-GDP ratio exceeds the prudence 
thresholds . It does not, however, indicate any activities that would help to avoid excessive 
public debt, although it somehow enforces limiting the public funds imbalance when they 
are significantly weakened .

The stabilising fiscal rule was introduced in 2014 . It is an instrument which should ensure 
long-term stability of the state’s finance in Poland . As mentioned above, the rule includes 
a countercyclical element . Therefore, in the period when specified stability criteria are not ful-
filled, the expenditure amount will grow with the medium-term rate of GDP growth, with the 
amount of expenditure from the previous year constituting the starting point when establishing 
expenditure for a given year [Duda, 2014, p . 707] . The abovementioned expenditure rule is 
used to finish the process of consolidation and then stabilising public finance understood as 
achieving in the medium term the general government deficit at the level of the medium-term 
budgetary objective . The stabilising rule functioning should improve public finance discipline . 
However, evaluating its effectiveness will take at least a few years .

The aforementioned rule thereby combines the national and European framework of the 
fiscal policy increasing the stability of the budget policy . Unlike the debt rule, it imposes con-
strains on public finance annually and not only after the threshold is exceeded and it enables 
conducting a countercyclical fiscal policy . The mechanism that corrects the rules constitutes 
an element of monitoring the medium-term stability of public finance thanks to taking into 
account the medium-term budgetary objective .

Attention should be drawn to the problem of the low effectiveness of the EU fiscal rules 
in disciplining the public finance in the Member States in connection with the lack of their 
legal basis in laws of the Member States, and most of all the lack of political will in returning 
to healthy public finance in many of them [Ciak, 2015, p . 260] . It should be noted, however, 
that in the EU there are also economies which regularly achieve surpluses in their state budgets 
and/or economies with relatively low public debts (for example Finland, Denmark, Sweden, 
Bulgaria), and a significant public debt in the majority of instances results from several decades 
of an overly expansive fiscal policy and not only the recent crisis [Redo, Wójtowicz, Ciak, 2018] .
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4. Deficit and public debt in Poland: a practical approach

As it was indicated above, rules concerning deficit and public debt are mentioned both at 
the national and supranational level . The table below presents the state budget deficit, public 
finance sector deficit as well as general government deficit2 in the years 2000–2016 .

Table 1.  The state budget deficit, public finance sector deficit and general government deficit 
in Poland in the years 2000–2016

Specification
Budgetary deficit

(state budget deficit) Public finance sector deficit general government 
deficit (ESA 2010) 

PLN billion % GDP PLN billion % GDP % GDP

2000 –15.4 –2.1 –21.5 –2.9 –3.0

2001 –32.4 –4.1 –38.2 –4.9 –4.8

2002 –39.4 –4.9 –46.2 –5.7 –4.8

2003 –37.0 –4.4 –45.3 –5.4 –6.1

2004 –41.4 –4.4 –41.9 –4.5 –5.0

2005 –28.4 –2.9 –29.6 –3.0 –4.0

2006 –25.1 –2.3 –22.2 –2.1 –3.6

2007 –16.0 –1.3 1.7 0.1 –1.9

2008 –24.3 –1.9 –20.6 –1.6 –3.6

2009 –23.8 –1.7 –50.1 –3.7 –7.3

2010 –44.6 –3.1 –85.1 –5.9 –7.3

2011 –25.1 –1.6 –56.3 –3.6 –4.8

2012 –30.4 –1.9 –37.6 –2.3 –3.7

2013 –42.2 –2.5 –48.4 –2.9 –4.1

2014 –29.0 –1.7 –39.6 –2.3 –3.5

2015 –42.6 –2.4 –44.0 –2.4 –2.6

2016 –46.2 –2.5 –46.1 –2.5 –2.4

Source: M . Redo, K . Wójtowicz, J . M . Ciak (2018) . Bezpieczeństwo Finansów Publicznych . Warszawa: CeDeWu .

Permanent public finance deficits in Poland, also in good economic times, decreased the 
flexibility of the fiscal policy when the crisis started in autumn 2008 and led to historically 
high deficits of the public finance sector in the years 2009–2011, which exceeded the Treaty 
level of 3% of GDP . As a consequence, the excessive deficit procedure was imposed on Poland 

2 This distinction between the notions is due to the fact that a few definitions of budgetary deficit and public 
debt exist in Poland (Table 1 and 2) . It results from a parallel application of the EU and national methodology of 
calculating deficit and debt . The differences between the definitions concern, among others:
• A different approach to the definition (scope) of the public finance sector . In Poland the scope of this sector is 

specified by the Public Finance Act of 27th August 2009 (article 9), and the EU methodology involves additional 
functional criteria (such as the structure of the sector financing) . It means that the scope of the sector is changeable;

• Debt securities . The differences result from the cash budgetary accounting system used in Poland and accrual 
accounting in the EU . For instance, so called requested liabilities of the public sector units are treated as public debt 
according to the Polish definition, whereas in the EU methodology they are not [Lotko, Zawadzka-Pąk, 2016, p . 51] .
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from July 2009 to June 2015 . High deficits in Poland existing for 16 years result in the increase 
in the borrowing needs of the public finance sector, and the sale of treasury securities has 
amounted PLN 120–200 billion a year . It results in pushing other subjects out of the financial 
market, limiting the development of other segments of the market and reducing the attrac-
tiveness of the Polish financial market and foreign investors’ interest in it . It complicates the 
access to the sources of founding of economic activities in Poland, increases their cost and 
forces business entities to take out bank loans – from institutions, which in the situation of 
such high supply of relatively safe treasury bonds with a good interest rate (in the situation of 
significant borrowing needs of the public finance sector) are not interested in credit activity 
(at the end of 2016 the national banking sector owned PLN 251 billion worth of treasury 
bonds, that is 43% of treasury securities in circulation) . Constantly high budgetary deficits 
cause a dynamic increase in public debt and the increase in annual borrowing needs of 
the State Treasury .

Table 2.  Differences between the level of public debt, general government debt and the State 
Debt in the years 2000–2016

Specification
State debt Public debt General government debt

PLN billion % GDP PLN billion % GDP PLN billion % GDP

2000 266.8 35.7 280.3 37.5 272.3 36.5

2001 283.9 36.4 302.1 38.7 291.2 37.3

2002 327.9 40.5 352.4 43.5 338.7 41.8

2003 378.9 44.8 408.3 48.3 394.1 46.6

2004 402.9 43.2 431.4 46.2 420.3 45.0

2005 440.2 44.7 466.6 47.1 460.0 46.4

2006 478.5 44.9 506.3 47.3 502.3 46.9

2007 501.5 42.3 527.4 44.4 524.4 44.2

2008 569.9 44.6 597.8 46.5 595.4 46.3

2009 631.5 46.4 669.9 48.8 678.3 49.4

2010 701.9 48.6 747.9 51.7 767.8 53.1

2011 771.1 49.2 815.3 52.0 847.7 54.1

2012 793.9 48.7 840.5 51.6 875.1 53.7

2013 838.0 50.6 882.3 53.3 922.8 55.7

2014 779.9 45.4 826.8 48.1 864.0 50.2

2015 834.6 46.6 877.3 48.8 919.6 51.1

2016 928.7 50.1 965.2 52.1 1006.3 54.4

Source: M . Redo, K . Wójtowicz, J . M . Ciak (2018) . Bezpieczeństwo Finansów Publicznych . Warszawa: CeDeWu .

Public debt in Poland in turn does not exceed the Treaty (and at the same time the consti-
tutional) level of debt of 60% of GDP (Table 2) . It should be mentioned here that this criterion 
is considerably flexibly evaluated, otherwise the euro area would never have been created . In 
1998, when it was being estimated whether a country met the conditions to become a member 
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of the created euro area, the criterion of public debt was fulfilled by four countries only: 
Luxemburg, Finland, France and Great Britain [Redo, Wójtowicz, Ciak, 2018] . It was later 
reflected in the Treaty broadening of the interpretation of the public debt criterion, where it 
was added that the countries whose public debt-to-GDP ratio was decreasing at a satisfactory 
pace were also acceptable, unless a country was subject to the excessive deficit procedure .

Taking the data from Table 2 into account, a few issues should be drawn attention to .
Firstly, in 2016 the general government debt slightly exceeded the level of PLN 1 trillion .
Secondly, public debt is currently three and a half times as big as it was at the beginning of 

the 21st century (in the years 2000–2016 the national public debt grew from PLN 280 billion 
to PLN 965 billion) .

Thirdly, it is also significant that the pubic debt-to-GDP ratio has constantly amounted to 50% 
of GDP for fourteen years, though it more than doubled (by 136%) in the years 2003–2016 .

Fourthly, before and in 2008 the public debt exceeded the general government debt, and 
then a reversal in the relation between the Polish and the EU statistics took place .

The above leads to a conclusion that playing with the statutory scope of the public finance 
sector, the definition of public debt, the rules of fixing of the exchange rate for conversion, or 
with differences in bookkeeping of operations and also with the method of GDP calculating 
constitute ways of manipulating published statistics in the scope of public debt (nominally and 
in relation to GDP) . It does not, however, change the fact that annual significant budgetary 
deficits in Poland cause a dynamic increase in public debt and despite the fact that official 
statistics of the debt has remained at the same level of about 50% of GDP for twelve years, it 
has been taken into account in required by investors premiums for risky investments for years 
[Redo, Wójtowicz, Ciak, 2018] .

The issues are confirmed by other expert analysts of deficit and public debt, who indicate 
that Poland has never exceeded the accepted level, even due to the last financial and economic 
crisis that started in 2007 the debt threshold was not exceeded . The situation is different in the 
case of the general government deficit . The acceptable level was exceeded ten times in Poland’s 
twelve years’ history of the adherence to EU structures . Even the existence of the EU excessive 
deficit procedure did not prevent Poland from planning or running the general budget deficit 
above the acceptable threshold .

5. Summary

Application of fiscal rules relating to the process of public finance management can be one 
of the conditions of securing the stability of public finance . Fiscal rules can be thought to be 
an essential element of conducting a disciplined fiscal policy, but their effectiveness depends 
on many factors . They are linked with not only the selection of the adequate fiscal aggregate, 
but also with, among others, their legitimacy, the principles of compliance or enforcement of 
sanctions for their violation .
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The fiscal rules included in the Maastricht Treaty together with the European Union 
regulations of recovery character entered in the Stability and Growth Pact have proved 
ineffective . The ineffectiveness can be explained by the financial crisis, however, difficulties 
in maintaining public finance discipline appeared in many countries of the EU before the 
crisis [Ciak, 2011b, p . 75–76] .

In the case of Poland, the fiscal rule which concerns public debt and is included in the 
Constitution of the Republic of Poland of 1997 and prudence procedures included in the 
Articles 86 and 87 of the Public Finance Act of 2009 can be considered strong ones [Ciak, 
2015, p . 260] . However, despite the statutory provision, there are possibilities of partial cir-
cumventing it (for instance, by freezing the prudence threshold in 2013) .

Another rule is the stabilising fiscal rule, whose functioning should increase the discipline 
of public finance . A few years are needed before an evaluation of the rule can be conducted . 
The aforementioned rule combines both the national and European frameworks of the fiscal 
policy increasing the stability of the budgetary policy as, unlike the debt rule, it imposes 
limitations on public finance annually and not only after a threshold is crossed and it enables 
conducting a countercyclical fiscal policy . The rule correction mechanism, by taking into 
account the medium-term budgetary objective in it, constitutes an element of monitoring of 
medium-term pubic finance stability .

It is possible to conclude that fiscal rules could become an important and effective factor 
strengthening the discipline of public finance; however, their correct legitimacy is necessary 
as it prevents their circumventing with the use of a system of sanctions for their breaking . 
Widespread awareness of the consequences for the whole economy in connection with deficits 
in finance and growing public debts as well as accountability to citizens (and next generations) 
for the conducted fiscal policy are of major importance .

Despite the fact that Poland respects the existing fiscal rules and that international ratings 
are high, significant levels of budgetary deficits and of public debt should be limited, first of 
all to minimalize the risk of the necessity of unexpected cuts in expenditure and adjusting 
the fiscal policy in the future, especially because making sure public finance is stable and thus 
secure currently constitutes a challenge not only for Poland, but also for the majority of the 
EU countries . It results from the worsening of fiscal positions and a sharp public debt increase 
resulting from the financial crisis and negative demographic trends .

The weakness of fiscal rules is the fact that they do not concern the whole public finance sector, 
but they relate only to its selected elements . This raises the temptation and offers opportunities 
to manipulate in accounting by, for instance, changing the qualifications of budgetary operations . 
The less transparent public finance, the greater the tendency to recourse to accounting tricks will 
be . Even for the best constructed, hiding the scale of real financial commitments of the public 
finance sector . The effectiveness of fiscal regulations also depends on the clarity and transparency 
of public finance . In conclusion, the impact of fiscal rules is limited . The governments wishing 
to conduct a correct fiscal policy will do so notwithstanding the rules functioning in a given 
country, but those wanting to increase deficit excessively can circumvent them pretty easily .
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Generating a node in an AIS-based routing graph 
for improved Estimated Time of Arrival.  

(Big) Data challenge: using AIS for generating 
a routing graph

AbstrAct

For the international exchange of goods, an exact estimated time of arrival (ETA), especially in case 
of delays, is of great importance . Using global data of the automatic identification system (AIS) 
a grid node is generated . The sum of such nodes and their connections form a routing graph . As an 
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example, with one node of in total more than 100,000 nodes it is described how this point gets the 
maximum vessel length and draft assigned .

Keywords: Routing Graph, maritime, generic, AIS, ETA
JEL Classification Codes: C53, C55, C61, C82, F17, L91, R41

1. Introduction

Most of the goods are transported across the world’s oceans . Since there are no fixed 
waterways by sea, with a few exceptions, every ship can freely choose its trajectory .

Operational disruptions or weather-related delays may cause deviations from the actual 
timetable . It is of considerable importance for stakeholders in a logistics chain to be informed 
about punctuality or deviations from the timetable [Mestl, 2016] . If there are delays, a contin-
uously updated Estimated Time of Arrival (ETA) is particularly important . To determine this 
ETA, a routing graph that is as accurate as possible is a very important requirement [Toth, 2014] .

An improved ETA leads to a significantly better predictability of supply chains and thus 
to a significantly improved cost structure . In [Loh, 2015, p . 331] the Cost Consequences of 
a Port-Related Supply Chain Disruption, the advantages of a more precise ETA are shown for 
Chinese ports . Comparability in relation of congestions was demonstrated in [Gidado, 2015, 
p . 161] by analyzing African ports . Both papers clearly identify the ETA as one of the most 
important factors to reduce costs .

2. MERMAID and its objectives

The MERMAID project, which was awarded the DLR IDEA AWARD 2018, aims to generate 
a fully generic routing graph . Based on experience in road traffic simulation and modelling 
[Filtsch, 2018], this network is generated from movement patterns . Prior to the start of the 
work, a cooperation agreement including extens specifications was agreed upon between the 
project partners .

Previous methods mostly used manually generated routing networks . These are very 
time-consuming to create, require a lot of maintenance and extensive navigational knowledge 
for each region . Alternatively, this navigational data can be stored at providers such as Admiralty 
Maritime Data Solutions [Admiralty, 2018], which are very expensive for a global approach . 
Therefore, the goal is to develop a method how such a graph can be generated automatically 
and processed with new data at any time .
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2.1. Evaluation of AIS data

For the project well over 125x109 worldwide AIS messages from the year 2016 are eval-
uated . Even before the work began, it was clear that this data could only be evaluated highly 
automatically . Therefore, the first demand was that one of the project partners involved 
(Institute Communications and Navigation) will prepare this data and make it available to the 
other partners .

2.2. Generic creation of the network

Due to the development of new shipping routes or changing traffic management, one of 
the requirements was that the network could be generated anew at any time . It follows from 
this requirement that the network differs slightly during each new generation due to the 
technology used, although it may be based on the same data . However, this inaccuracy was 
accepted in favour of fully automatic generation .

2.3. Manual expandability and integration of ports

Currently, a less extensive routing graph with approx . 25,000 nodes is in productive oper-
ation . This is maintained and permanently extended with the help of a node editor . More than 
1,000 ports are also connected to this network, which in most cases is the destination of the 
routing . As a result, one of the requirements was that the 5,000 ports existing in FleetMon’s 
port database will be automatically integrated and, if, for example, the port area is expanded, 
or speed requirements change, this generated network can be adapted via the node editor . 
FleetMon is a brand of JAKOTA Cruise Systems GmbH.

Figure 1. Traffic density at Świnoujście entry: cargo and tanker only

Source: own studies [FleetMon] .
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2.4. Ship type-specific routing

The routing graph will only be used for commercial shipping . From practical operations, 
however, it can be seen that the ships use different trajectories depending on the type of 
ship (e .g . tanker or ferry) . In particular, there are traffic separation areas, some of which are 
differentiated according to the vessel type or type of load . Therefore, the network or routing 
algorithm must be capable of guiding a tanker along its intended routes, while a ferry may 
take a different route [Pallotta, 2013, p . 2229] .

3. Origin of the data

The terrestrial AIS data comes from FleetMon’s own AIS network of thousands of stations, 
complemented by AIS data from three satellite networks . Special attention was paid to the 
highly complex DLA (Data License Agreements) of data transfer . All parties involved have 
committed themselves to protect this data, which has a significant value, with special care 
against unauthorized access . DLR provided a secure and highly available computing cluster 
for this purpose . It was agreed to exchange the data, which will exceed 10,000 gigabytes, 
mechanically via a data carrier .

4. Preparation and evaluation of the data

AIS data is designed for ships to exchange motion information automatically [IMEA, 2018] 
and are trustworthy in this content [Heymann, 2013] . In the AIS signal data such as speed, 
course or draft are transmitted [Raymond, 2016] . However, various studies have shown that 
these must be prepared for further processing [Vojdani, 2015] . Therefore, the project part-
ners agreed on how the data should be prepared . Depending on the condition of maneuvers, 
this movement information is transmitted every 3 seconds by the ships which are required 
to carry such equipment .

Table 1. Frequency of AIS messages

Vessel Message Interval [sec] 

Class A, less than 3kn 3 min

Class A, more than 3kn (mooring modus) 10 s

Class A, till 14 kn 10 s

Class A, till 14 kn course change 3 1/3 s

Class A, 14 till 23 kn 6 s

Class A, 14 till 23 kn course change 2 s

Class A, more than 23 kn 2 s
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Vessel Message Interval [sec] 

Class B, till 2 kn 3 min

Class B, 2 till14 kn 30 s

Class B, 14 till 23 kn 15 s (until 30 s) 

Class B, more than 23 kn 5 s (until 15 s) 

Source: [IMEA, 2018]

4.1. Data requirements

The requirements were defined as follows . The aim is that all data records are actually 
included in the generation of the network . Therefore, no plausibility logic should be imple-
mented on the user side .
• All AIS data that is implausible due to its position should be removed . Reason: AIS data 

can sometimes send out very different position reports and a ship can thus be located on 
the shore, for example. It was agreed to remove a measuring point rather than to leave it 
in the data base, even if the plausibility was unclear .

• In some regions there are only very few positions reports due to the technology used (for 
example at the poles for satellite coverage) . For example, if the speed is implausible, the 
data set would not be removed if the data density was very low, but corrected and marked 
separately . Thus, these corrected data records can be excluded from consideration in case 
it becomes apparent that the data basis is still sufficient .

4.2. Preparation challenges

Prior to the start of the work, the quality of the data was examined in two random samples . 
This method made it possible to edit the developed methods on a regular desktop PC without 
being dependent on large computers . These samples included:
1) one day in the German Baltic Sea area off Rostock [Felski, 2015, p .702];
2) 15 days of data from all over the world with a limited number of data sources .

The expected challenges have been confirmed . A total of six specific individual aspects 
could be identified, which must be subjected to treatment .
• Strongly different data density with satellite-based or terrestrial coverage:

 Terrestrial antennas in a good technical configuration can receive over 90% of the signals 
emitted up to every 2 seconds per time period and transmit them correctly to the process-
ing infrastructure . In contrast, even the best satellite configuration currently available can 
only receive less than 1% of the information sent by ships . As a result, areas with satellite 
coverage have a much lower data density in relation to the actual traffic .
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Figure 2. TER coverage on the coast, SAT on the ocean (West Africa-Senegal)

Source: own studies [FleetMon] .

• MMSI doubling:
 The incorrect but occurring multiple use of the same MMSI (Maritime Mobile Service 
Identity) occurs when viewed globally . For example, FleetMon’s data contains more than 
1,000 different objects that have used MMSI 123456789 at least once .

• Multiple MMSIs at the same time:
 There are regions of the world where spiritual symbolism is very important . Therefore, 
the AIS does not use the MMSI assigned to the ships, but a lucky number . For example, 
while “4” is consistently avoided in China as MMSI, they like to use 6, 8 or 9, which leads 
to a multiple use of MMSIs and thus to difficulties in assigning the position to a specific 
object . This also makes it more difficult to check the plausibility of individual objects .

• Warp signals:
 This means that the signals that appear to come from the same object have jumped back 
and forth on the trajectory, while the adjustment of all other evaluable parameters appears 
correct .

• Signals with time delay:
 A similar challenge to the previous problem but with a greater impact . Here it sometimes 
happens that a signal arrives several days to weeks too late in the system . The reason for 
this could apparently be people who have a conscious interest in feeding in erroneous data 
into the worldwide data traffic . But also several technical aspects could be the reason, e .g . 
when sending AIS data batch-wise at a fixed transmission time .

• Positions on land or truncated position values:
 Due to various reasons, but also intent, it can happen that the position is strongly erroneous 
or truncated and thus e .g . on land . This mainly occurs in the case of incorrect latitude or 
longitude determination, where one of the two values is exactly zero . FleetMon filters out 
tens of thousands of signals per day, with one of which is 0 .00 (for latitude or longitude) .

• Fishing vessels:
 These vehicles pose a special challenge, as they do not follow the flow of traffic and thus 
distort the routes . The special feature is that these vessels often do not communicate in the 
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AIS that they are fishing in order not to inform the competition about profitable fishing 
grounds . This is comparable to trying to interpret the traffic area using a traffic flow with 
construction site vehicles, but without knowing that they are construction site vehicles .

Figure 3. Moving fishing vessels (North-West-Australia)

Source: own studies [FleetMon] .

• Signals in a grid:
 Some cooperative AIS partners of FleetMon use non-company hardware . In this case, 
the position information is truncated at a certain position after the decimal point . This 
is due to the fact that the positions of the ships are no longer correctly reproduced and 
a misinterpretation of the traffic load at a point can occur . This results in a westward shift 
in the eastern hemisphere and an eastward shift in the western hemisphere (by cutting off 
the position) . In Figure 4 more than 12,000 positions are combined on the arrow showing 
a ship entering the harbour .

Figure 4. TER coverage on the coast, SAT on the ocean (West Africa-Senegal)

Source: own studies [FleetMon] .
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4.3. Single steps in the evaluation

Once the challenges were identified, an easy way to clean up this data was sought . This 
was achieved essentially through three components:
1) Holding and checking the vessel state . For example, if the Course over Ground or the 

position (which could be transferred into speed) deviates from the previous value within 
a short time, this value is subjected to a plausibility check . This would in particular remove 
individual positions on land and signals with sporadically incorrect time stamps .

2) Tracking the ship based on natural movements . The aim of the methodology was to track 
a ship’s movement and to avoid warping or time outliers, for example . Anomalies in the 
movements were viewed locally and could thus be removed . A local view also made it 
possible to track several objects with the same MMSI .

3) Filtering fishermen by checking whether the vessels have moved out of the box within 
a certain period of time . It can be assumed that a vehicle carrying out business trips for 
the transport of goods tries to drive as fuel-efficiently as possible . Even with the most 
diverse marginal parameters such as evasion of a storm area or avoidance of pirate areas, 
a commercial ship will hardly circumnavigate several times . The system, therefore, checks 
whether each object has left a certain area at a certain point in time . If this was not the 
case, the data was removed . This means that a fisherman on his way to the fishing grounds 
is valid, while he was removed during the fishing itself (see Figure 3) .

5. Assigning attributes to the routing graph

It was agreed that individual routing points would be assigned traffic types, speed and draft 
parameters . The example of a point in front of Świnoujście in Poland shows that separation 
must be made after the incoming and outgoing traffic . As a result, the vehicles will accelerate 
as they leave the port, while at the point of entry the speed limit will be observed .

Figure 5. Area for a routing point of the routing graph: Świnoujście entry

Source: own studies [FleetMon] .
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Table 2. Border of an example node: Boundingbox

Lower Left Upper Right

LAT 53.922 – LONG 14.2775 LAT 53.9265 – LONG 14.2855

Figure 6. Length of vessels at Świnoujście entry/departure port

Source: own studies [FleetMon] .

Figure 7. Draft of vessels at Świnoujście entry/departure port

Source: own studies [FleetMon] .

007_JMSF nr 36.indb   53 29/03/2019   13:29



Carsten Hilgenfeld, Nina Vojdani, Frank Heymann, Evamarie Wiessner, Bettina Kutschera, Chris Bünger54

For 2016, 502,820 individual position reports from 1824 different MMSIs were evaluated 
within the limits of this bounding box . Of this data, 200 reports had no heading and 191 no 
speed (0 .004%) . Of these, 35 messages were removed, as they did not pass the plausibility 
check with ship lengths of more than 450 meters .

The harbor access of Szczecin and Świnoujście has a draught of 13 .5 meters [SSSPA, 2018] 
and thus coincides with the data from the AIS, which can be seen in Figure 7 .

By applying this method to all locations in the world, it was possible to assign the required 
drafts, speeds and ship types to each individual node of the routing graph .

6. Discussion and interpretation of the results

The project is now almost completed . The results already show that the equally distributed 
and above all worldwide network has increased the accuracy of prediction in many cases by 
more than 25% . These results were confirmed by many customers through practical evalua-
tions . The reason for this is that ships sailing off the main shipping routes find a more detail 
routing network and the algorithm, therefore, leads them closer to maritime reality . Thus, 
these can be predicted more finely granulated and the ETA prediction accuracy can benefit .

However, it is also shown that not everything can be mapped automatically . As described 
in the previous chapters, there is sometimes a very high divergence in the coverage . Therefore, 
despite scaling of the AIS data, certain maritime traffic areas are strongly underrepresented so 
that no graph could be generated for these areas . The requirement formulated in the task that 
the graph can be maintained by the existing modules eliminates this deficiency by manual work .

The extremely large amounts of data posed a challenge . It must be made clear once again 
that the usual calculation on a DLR server would have taken more than 1 year . For this reason, 
the main computer center in Göttingen and Braunschweig [DLR, 2018] was consulted . The 
over 13,000 computing cores of the Super Computer were used to verify the plausibility of 
the AIS signals . In the course of the rest of the project, the code is now optimized so that it 
can be calculated by standard mainframe computers of the client company .

7. Related work

Fleet management software ShipManager™ provides solutions to support management of 
fleets . If a time-critical order for spare parts is triggered by a ship within a fleet management 
software, the position and expected arrival at any port can be communicated via FleetMon’s 
software using the technological basis described here without the help of third-party appli-
cations for the employees in the shipping company office .

The INTERREG project “RTF – Using ferry real time information to optimize intermodal 
transport chains in the Baltic Sea Region” [RFT, 2018] will implement innovative information 
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technologies to support stakeholders in intermodal transport chains in the case of unforeseen 
events such as disruptions, breakdowns or delays through the use of real-time ferry information .
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AbstrAct

Transport needs result from the essence of human needs (from the need for movement or from 
natural mobility) and from the scientific, cultural, economic or administrative activities carried out . 
They have a diverse character resulting from both objective and subjective reasons, and their conse-
quence is the emergence of journeys . The specificity of these mobility can be analyzed in reference 
to various spaces related to the implementation of journeys .
The purpose of the paper is to present the results of research carried out as part of the project 
Strategy for urban development of the Radom Functional Area (ROF). These studies concerned the 
recognition of transport users’ behaviours and preferences of commuting in Radom . The research 
was carried out in traffic generators performing the most important urban functions and defining 
the specificity of socio-economic processes in Radom .

Keywords: public transport, transport behaviours, commuting preferences, traffic generators, 
transport needs
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1. Introduction

Human transport needs are determined by age and professional status and result from the 
implementation of specific goals, intentions, sentences and other activities related to human 
existence . They are inextricably linked to the productive and social activity of people . They 
are also connected with the functioning of the national economy and the organization of 
social life in a given space .

The transport need is transformed into the need for organized and deliberate movement of 
cargo, people and messages through transport means and devices designed for this purpose . 
Transport needs are developing in a more and more diverse form and result from the following 
aspects of social and economic life [Rydzkowski, Wojewódzka-Król, 2000]:
• increased social and transport mobility of the population;
• development of the global economy, international division of labour, globalization and 

integration processes of the economy and society;
• universal demand for various forms of leisure time management .

Transport needs arise from the essence of human needs, e .g . from the need for movement 
or from natural mobility and business activity, and are perceived as moving people, cargo and 
messages in a given period to a specific distance . The most important and primary source of 
transport needs is the spatial inconsistency between the elements necessary for any human 
activity and ensuring its existence [Rydzkowski, Wojewódzka-Król, 2000] .

The spread of cities, which is common in most agglomerations, causes changes in the 
requirements for satisfying transportation needs of passengers [Barfod, Leleur, 2014; Eboli, 
Mazzulla, 2009] . This causes an increase in the demand for fast, safe and efficient shipment 
[Friman, Fellesson, 2009; Givoni, Banister, 2010] . Meeting this trend is extremely difficult 
and requires proper planning and organization of urban transport [Guirao, García-Pastor, 
López-Lambas, 2016; Borndörfer, Grötschel, Pfetsch, 2007], the first stage of which is exam-
ining transport users’ behaviours and preferences while commuting .

The needs of moving of the population in cities related to everyday life, fulfilling obliga-
tions resulting from everyday duties and the necessity to meet social and living needs prevail . 
An important aspect of the implementation of these needs is to determine their time and 
place of occurrence, spatial extent, frequency and quality expectations regarding the mobility 
implemented [Dębowska-Mróz, Rogowski, 2016] .

The purpose of the paper is to present the results of the research carried out to recognize 
the transport users’ behaviours and preferences while commuting in Radom . The research was 
carried out in traffic generators performing the most important urban functions and defining 
the specificity of socio-economic processes in Radom .
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2.  The essence of the functioning of the transport system 
in cities

A city is a very complex system consisting of interconnected subsystems with different 
functions . An especially important element of this system is the transport system . It plays 
a significant role in shaping the living standards of the city residents, people who come to the 
city and the economy . For many years, one has been able to notice the occurrence in urban 
areas of many problems related to the implementation of efficient, safe, economic and a sat-
isfactory level of journeys . The size and nature of the movements carried out in the city and 
the structure of the location of the destination depends on [Rudnicki, 1991]:
• the size of the city, the city’s population, the city’s area and its shape;
• the spatial and functional structure of the city, including the functions performed by the 

city, its level of development, the distribution of various institutions, economic, commer-
cial, service, scientific and cultural entities related to tourism and recreation, health care 
and their mutual placement, as well as spatial divergence between places of residence and 
places of work;

• the level of activity of the population;
• the demographic and social structure of the population;
• the level of income of the population;
• the scope and size of free time of the population .

Mobility in cities is carried out on foot, by bicycle, by public transport or by car . Journeys 
carried out by passenger cars have a very large share in the modal split of mobility . The exces-
sive number of individual vehicles moving in the city leads to the occurrence of congestion, 
especially during the rush hour . This is a problem that also can be observed in other hours 
of the day in many cities . The first type of congestion includes the main routes of cities that 
become impassable for both individual vehicles and collective transport vehicles . It can be 
observed that in the absence of a solution to the problems that have arisen, the disruptions 
concerning journeys are beginning to spread also to other elements of the transport infra-
structure adjacent to the main routes . The result of such problems is lengthening driving 
time, creating additional time losses, increasing costs of journeys and lowering the broadly 
understood quality of life in cities [Dębowska-Mróz, Rogowski, 2013] . Therefore, it is worth 
asking the question how to solve the problem of increasing congestion? There may be many 
answers, although it seems that the tasks undertaken should be related to the improvement of 
the efficiency of the transport system operation preceded by a thorough analysis of the existing 
transport system in cities . This requires obtaining information on the methods of carrying 
out movements (time of the occurrence of needs, frequency and spatial extent), recognizing 
significant preferences regarding these movements and assessing their impact on the transport 
choices made [Dębowska-Mróz, Rogowski, Szychta, 2014] .
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3. Transportation behaviours in the aspect of journeys in cities

Effective transport systems in cities should ensure an efficient transportation service of 
the city, while mitigating the nuisance caused by its functioning . Creating a coherent trans-
port system requires the use of various methods and means that will ensure proper human 
functioning in the urban transport space and ensure the proper implementation of economic 
processes (Table 1) . A particularly important problem is the recognition of specific features 
related to movements in the city because proper planning of transport services in cities 
requires recognition and determination of time, place, scale and directions of movements 
made [Starowicz, 2004] .

Table 1.  Economic, ecological and social goals that should be achieved in a sustainable 
transport system

Economic goals Ecological goals Social goals

providing adequate transport 
infrastructure for economic development

pollution reduction at the local, regional 
and global level

improving safety and health in transport

providing cheap, fast and efficient 
transport

guaranteeing access to ecological 
transport for all social groups

focus on transport needs of 
weaker social groups

limitation of congestion reduction of the area of land occupied by 
transport activities

adaptation of the transport system 
to current social needs

strengthening connections on city 
– suburban routes (e.g. ROF) 

integration of economic and 
environmental goals while conducting 
transport investments

ensuring the availability of transport 
to people in urban and suburban areas

building a safe and reliable financing 
system for the urban transport system

planning the development of the transport 
system, taking into account the needs of 
environmental protection

ensuring public participation in making 
decisions regarding the development of 
the transport system

Source: own materials .

Determination of the method of carrying out the movements and preferences of the choice 
of means of transport and quality expectations reported by persons performing journeys is one 
of the stages of the process of shaping transport behaviours in relation to the selected spatial 
scope of the city [Starowicz, 2007] . The basis for shaping transport behaviours in cities should 
be systematic observations and research carried out in these areas, thanks to which it is possible 
to determine changes in transport behaviours of the residents and people arriving at the city .

4. Genesis and range of the research

One of the most important tasks regarding the analysis of transport behaviours in a given 
area is the recognition of the place of formation of transport needs, spatial relations, time and 
frequency of their occurrence . Such analyses are usually carried out in places of high intensity 
of mobility, such as: bus stops, bus and railway stations or households . It seems that traffic 

007_JMSF nr 36.indb   60 29/03/2019   13:29



Analysis of the transport users’ behaviours and preferences commuting to traffic generators in Radom 61

generators, which are all points that are the start or end of a journey, can also be a source of 
important information on the manner of movements in cities .

Surveys were conducted in traffic generators in Radom in order to learn about current 
preferences regarding the way of traveling of the residents of Radom and people arriving at 
the city and the possibilities of their potential changes .

The first stage of the research task was to identify significant points generating traffic 
during working days, taking into account the functions performed by administrative and 
economic entities operating in the city and other needs of the residents and people arriving 
at the city . This analysis includes workplaces, public and private education buildings, private 
and public institutions, health care facilities and facilities for the development of culture, 
sport and recreation .

On the basis of the analysis, traffic generators were selected that were important from the 
point of view of the city and its residents, as well as the residents of the Radom Function Area, 
who want to satisfy their needs in Radom with various activities and living goals . These are:

1 . Poviat Starosty in Radom, 7 Domagalskiego Street;
2 . Poviat Labour Office in Radom, 3 Łukasika Street;
3 . Mazovian Specialist Hospital in Radom, 5 Aleksandrowicza Street;
4 . Specialist Hospital in Radom, 1 Tochtermana Street;
5 . Municipal Social Welfare Centre/Provincial Centre of Road Traffic in Radom, Limanowsk-

iego Street;
6 . M1Shopping Centre in Radom, 28 Grzecznarowskiego Street;
7 . Shopping mall, 1 Bolesława Chrobrego street;
8 . Gama/OBI/Korej shopping centres in Radom, Wernera Street;
9 . University of Technology and Humanities in Radom, 29 Malczewskiego Street;

10 . Private College of Environmental Protection in Radom, 6 Zubrzyckiego Street;
11 . Czachowski’s III High School in Radom,44 Traugutta Street;
12 . Electronic School Complex in Radom, 19 Sadkowska Street;
13 . The First Tax Office in Radom, 106 Zbrowskiego Street;
14 . The Second Tax Office in Radom, 3 Toruńska Street;
15 . ZUS Radom, 21a Czachowskiego Street;
16 . Cinema Helios S . A . in Radom, 5 Poniatowskiego Street;
17 . ITM Poland, 19A Warsztatowa Street or Komandor S . A ., 50 Potkanowska Street;
18 . Radom Agricultural Exchange, 65 Lubelska Street;
19 . Automation Department Kombud S . A ., 7 Wrocławska Street or Customs Office, 4 

Wrocławska Street;
20 . Techmatik S . A ., Radom, 131/133 Żółkiewskiego Street;
21 . Radwag, Radom, 28 Bracka Street;
22 . Zbyszko Company Sp . z o .o ., Radom, 239 Warszawska Street;
23 . Imperial Tobacco Polska, Radom, 2/6 Tytoniowa Street;
24 . Global Cosmed S . A ., 3 Wielkopolska Street or GGG sp . O .o . 1A Wielkopolska Street;
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25 . Łucznik Area;
26 . Roman Catholic Cemetery in Radom, 72 Limanowskiego Street;
27 . Communal Cemetery in Radom, 45 Ofiar Firleja Street;
28 . Railway Station/Bus Station;
29 . Sports facilities (hall, stadium, training fields) Radom, Narutowicza Street;
30 . Neptun Aquapark, Radom, 49 Wyścigowa Street;
31 . “Orka” Municipal Sports and Recreation Centre, Radom,10 Młynarska Street;
32 . Municipal Office in Radom .

These traffic generators are related to work, rest and recreation, supplies, education, health 
and other important reasons for the inhabitants to generate their transport needs .

Figure 1.  Survey questionnaire in traffic generators (the survey sheet was developed for the 
needs of research carried out in the Radom Functional Area)
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The survey research was carried out on June 9–20, 2014 . They were performed by a specially 
trained group of people . The field research was preceded by an information campaign in the 
press and local media . At least 15 questionnaires were carried out in each selected generator . 
The research was conducted on the basis of a form developed specifically for this task (Figure 1) .

5. Analysis of the results

The research covered 526 respondents, 262 women and 264 men . The average age of the 
respondents was 42 .

Figure 2 shows the professional status of the respondents .

Figure 2.  Professional status of the respondents who participated in the surveys in the traffic 
generators in Radom

12.80%

64.62%

7.51%

3.95%

9.09%

1.98%

pupil/student

mercenary employee

free profession

company owner

pensioner/disability pensioner

unemployed

Source: own materials .

An analysis of transport behaviours in a given area should enable determining the fre-
quency and manner of journeys . Figures 3 and 4 present the obtained results .

Figure 3. Frequency of journeys declared by the respondents

25.80%

48.47%

11.20%

13.44%

1.02%

every day

on weekdays

2-3 times a week

occasionally

today is the first time

Source: own materials .
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The respondents in the survey have also determined the length of movement generally 
carried out to the generator . The shortest journey took about 5 minutes, the longest 4 hours 
and 40 minutes . (Figure 4) . The average time of all the declared journeys to all the generators 
was about 30 minutes, the standard deviation of the duration of the journey to the generator 
is 22 .8153, median 25 .

Figure 4. Collection of the duration of the journey declared by the respondents
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Figure 5. Methods of journeys declared by the respondents
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Source: own materials .

The research shows that the respondents move on weekdays in over 49% of cases . Everyday 
journeys are also important, accounting for almost 26% of all the journeys made . In the case 
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of the respondents working in a continuous system of work (sometimes also on Saturday and 
Sunday) or in the case of the people who work and take part in various types of educational 
processes, often conducted at weekends (courses, training, postgraduate and higher schools), 
this answer was given most often . Very often, when conducting the surveys, the respondents 
provided the interviewers with additional observations regarding the movements carried out 
to work and study places on Saturdays and Sundays . They drew attention to too large intervals 
between public transport routes or a lack of them due to shortening the route of some bus 
lines or the total lack of bus routes at that time .

Journeys were most often carried out by car – over 38% and 23 .5% by public transport to 
the analyzed traffic generators . 12 .3% of the respondents meet their needs on foot to selected 
generators in Radom, while 7 .1% of the respondents travel by bicycle to the tested traffic 
generators . The respondents making their journeys by bicycle also paid attention to the 
inconvenience of traveling with this means of transport related to the shortage of infrastruc-
ture continuity . On the occasion of a conversation with the person performing the research, 
some respondents claimed that if the continuity of the bicycle infrastructure were maintained, 
in favorable conditions (good weather, spring and summer months) journeys could be made 
by bicycle . It should be noted that the results of the surveys in traffic generators coincide 
with the results of the surveys in households in the case of travel by public transport – 27 .7% 
[Dębowska-Mróz, Ferensztajn-Galardos, Krajewska, Rogowski, 2018] and pedestrian trips 
23 .7% [Dębowska-Mróz, Ferensztajn-Galardos, Krajewska, Rogowski, 2019] if we include the 
total categories “on foot” and “on foot – access to the bus stop” . The results differ significantly 
in the case of cycling and car travel – in the case of journeys performed by bicycle, the result 
was 3 .03% and the car journey 53 .44% (in total as a driver or passenger)1 [Ciszewski, Dębows-
ka-Mróz, Ferensztajn-Galardos, Grad, Krajewska, Łukasik, Rogowski, Wojciechowski, 2014, 
unpublished materials] . The share of bicycle travel has not changed significantly in recent 
years, which results from surveys conducted by students of the Faculty of Transport and 
Electrical Engineering on the occasion of research related to the preparation of diploma 
theses . In this case, the inhabitants of Radom declared in 4 .5–5% use of the bicycle for daily 
journeys in the case of surveys conducted in 2015–2016 and almost 6% in the case of surveys 
carried out in autumn 2017 (since 1 May 2017 in Radom a city bike system has operated) . 
However, due to the number of attempts, and above all, the fact that the surveys were con-
ducted mainly in young people’s environment, the results obtained should be approached with 
reserve . In the case of the survey in households, the respondents were residents of Radom (the 
demographic structure of the residents and respondents was known), in the case of the surveys 
in the traffic generators there was no known place of residence and the beginning of the journey .

1 Combined journeys were also included in [Dębowska-Mróz et al ., 2018] and [Dębowska-Mróz et al ., 2019], 
in which at least two means of transport were used, so part of the journeys can be counted twice (the sum of shares 
of all means of transport in travel is greater than 100%) . Four age and gender categories were included . In the case of 
the study by Ciszewski et al ., [2014], only the main mode of transport was taken into account (the total share of all 
means of transport in journeys is 100%), three age categories and gender obtaining 18 .2% share of public transport 
and 24 .2% share of pedestrians .
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The aim of the research was also to determine the relevant factors affecting the shaping 
of selected elements of transport infrastructure, which may be the reason for the change 
in transport behaviour of the inhabitants of Radom and guests arriving at the city .

Over half of the respondents expressed their desire to change their way of moving (286 
people – 55%) . Almost 52% of these respondents are women . These respondents usually travel 
by car on weekdays (Figures 6 and 7) .

Figure 6.  Methods of the journeys made by the respondents who have expressed the desire 
to change the way of transport behaviours to the traffic generators included 
in the surveys in Radom
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Source: own materials .

Figure 7.  Frequency of journeys carried out by the respondents who expressed the desire 
to change the way of transport behaviours to the traffic generators included 
in the surveys in Radom
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Source: own materials .

Figure 8 presents the professional status of the people who declared their desire to change 
the transport behaviours .
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Figure 8.  Professional status of the respondents who expressed the desire to change their 
transport behaviours
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Source: own materials .

The research identified expectations regarding changes in the equipment and shaping of the 
transport infrastructure that could be an impulse to change the implementation of transport 
behaviours . The respondents could indicate more than one factor relevant to the journeys 
or possible expectations regarding these journeys . Table 2 presents the results obtained for 
persons who declared their desire to change the method of journeys and Table 3 presents 
the results for the persons who did not express a desire to change the method of journeys 
but expect changes in the existing infrastructure through which journeys will be carried out 
in better conditions .

Table 2.  The share of factors that may decide to change the method of journey related to the 
fulfilment of various needs causing the formation of transport behaviors*
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On foot 6.33% 0 7.59% 7.59% 21.52% 18.99% 13.92%

Bicycle 12.98% 24.43% 11.45% 5.34% 27.48% 16.03% 2.29%

Car 5.16% 11.61% 37.42% 27.10% 7.10% 9.03% 2.58%

Public transport 26.57% 22.51% 18.45% 13.28% 9.59% 7.01% 2.58%

Private transport 19.23% 23.08% 21.15% 19.23% 7.69% 7.69% 1.92%

Other 29.73% 18.37% 3.94% 27.46% 26.62% 41.25% 76.71%

* The table shows the percentage of the respondents indicating a given factor .
Source: own materials .

People who did not express the desire to change their mode of transport (114 women 
and 125 men) are currently performing the declared journeys by car and public transport on 
weekdays (Figures 9 and 10) . Figure 11 shows the professional status of these respondents .
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Figure 9.  Method of the journeys carried out by the respondents who did not express their 
desire to change their transport behaviours to the traffic generators included in the 
survey in Radom
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Figure 10.  Frequency of the journeys made by the respondents who did not express their 
desire to change their transport behaviours to the traffic generators included 
in the survey in Radom
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Figure 11. Professional status of the respondents who declared the same way of moving
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People who participated in the survey had their thoughts on the functioning of the dif-
ferent transport subsystems . They pointed out the most important problems related to their 
journeys . Table 3 shows these results .

Table 3.  Factors that should be changed in order to ensure better traveling conditions for the 
people declaring current journeys*

The method of the 
transport

Improvement 
of 

accessibility

Reduction of 
costs

Reduction of 
journey time

Improvement 
of comfort

Improvement 
of 

infrastructure 
quality

Improvement 
of security Other

On foot 0.00% 0.00% 18.85% 15.00% 28.57% 42.86% 14.29%

Bicycle 19.10% 14.29% 0.00% 4.50% 28.57% 42.86% 14.29%

Car 25.00% 25.01% 0.00% 19.60% 0.00% 0.00% 32.34%

Public transport 26.67% 14.29% 50.00% 25.00% 25.17% 0.00% 33.83%

Private transport 19.23% 23.33% 10.00% 16.67% 10.00% 6.49% 3.33%

Other 10.00% 23.08% 21.15% 19.23% 7.69% 7.79% 1.92%

* The table shows the percentage of the respondents indicating a given factor .
Source: own materials .

The respondents most often paid attention to accessibility problems (vehicle transport and 
public transport) . Travel costs should be lowered (price of fuel and ticket price) and solutions 
should be introduced to ensure safety in the case of journeys carried out on foot and by bicycle, 
in their opinion . It is difficult to determine what the respondents would mean by reducing 
costs in the case of cycling . Please note that since the research, the infrastructure for bicycle 
traffic has significantly increased and many facilities have been introduced to facilitate the 
journeys by bicycle (e .g . new tracks, contrails, belts for running against the current, sluices, 
etc .) . and the city bike system has been launched, as already mentioned .

6. Summary

Planning a consistent transport system in cities is a serious assignment that must take 
into account the implementation of various transport needs of diverse participants of urban 
space . An important aspect of this is searching for effective solutions to prevent traffic con-
gestion in cities .

Measures undertaken in this area should be based on the recognition of the specificity 
of the population functioning in an area of transport needs . Conducted measurements and 
tests should be a source of information about the place, time, frequency and extent of the 
journeys carried out .

The results of the research presented in the article show that currently the public prefers 
individual car transport, which to a greater extent meets the needs of residents, but entails 
drastic global effects related to congestion or excessive exploitation of non-renewable energy 
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sources and environmental degradation . Therefore, one should strive to create convenient 
conditions for traveling by public transport in order to make it more competitive in relation 
to individual transport . Public transport does not meet the temporary expectations of resi-
dents, because it is available only in specific areas, places at a specific time and only on specific 
routes . Transport companies, in order to adapt the offer to the constantly increasing transport 
needs of residents, should continuously conduct customer satisfaction surveys .

The research method presented in the article makes it possible to identify this specificity 
of the transport behaviours in selected spaces related to the economic, scientific, cultural, 
sport-recreational and social activities of a human being . The research carried out in the traf-
fic generators allows quickly and easily eliciting information about journeys and important 
preferences characterizing mobility .
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AbstrAct

Unhealthy lifestyle choices and passive behaviour are a significant problem for many developed 
countries . They lead to a decrease in public health in the form of diseases related to contemporary 
civilization, such as: cardiovascular diseases, type II diabetes and obesity . This increases the costs 
generated in the healthcare system . The share of costs resulting from combating these diseases 
increases every year .
The choice of a transport mode used when commuting is often perceived as one of the factors lead-
ing to more proactive behaviour and thus decreasing the externalities not only connected directly 
with transport such as pollution, noise, congestion and accidents, but also those connected with 
public health .
The paper shows the results of a study performed in Poland, which was meant to identify and measure 
the relations between the transport choices and other proactive choices of commuters . A logistic 
regression model was estimated to identify the occurrence and intensity of these relations .
The goal of the article is, therefore, to assess whether the choice of a transport mode used when 
commuting is connected with other types of proactive behaviour of citizens . In particular, the author 
wishes to determine if people choosing a car as their mode of transport tend to be generally less 
active than people choosing public transport or those who commute actively .

Keywords: transport choices, public health, transport behaviour
JEL Classification Codes: C35, D12, R41
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1. Introduction

Public health is one of the main factors of sustainable development of economies and 
societies . Transport is often perceived as one of the factors determining sustainability . This 
is due to the fact that the choice of the mode of transport results in the generation of various 
externalities, such as external costs of pollution, noise or accidents . However, it is worth notic-
ing that transport is also connected with the externalities connected with public health . The 
very choice of a transport mode has an effect on an individual’s state of health . It determines 
both the physical and the mental health condition of a person [Suchanek, 2018] .

It is widely accepted that public health is determined by the physical environment, social 
environment, lifestyle and health behaviour, medical care and genetics [McGovern et al ., 2014] . 
The relations between the physical environment and social environment and transport have 
been widely researched [among others: Lucas et al ., 2001; Wilkinson et al ., 2003; Giles-Corti, 
Donovan, 2002] . It is thus worth assessing whether the lifestyle and pro-health behaviour 
also determines the transport choices of commuters . Even though the current society is often 
described as a society in motion and a society which is very proactive [Lash, Urry, 2003], the 
modal decisions of commuters often prove otherwise because in most European countries, 
a personal car is still the transport mode of choice when it comes to commuting [Sierpiński, 
2013] . This creates a plausible contradiction when analysed together with the rising levels of 
physical activity [Althoff et al ., 2017] . This is certainly a problem worth researching .

The goal of the article is, therefore, to assess whether the choice of a transport mode 
used when commuting is connected with other types of proactive behaviour of citizens . In 
particular, the author wishes to determine if people choosing a car as their mode of transport 
tend to be generally less active than people choosing public transport or commute actively .

2.  Proactive behaviour as a potential determinant  
of the transport mode choice

The fact that societies, especially in the developed countries, tend to show a low level of 
physical activity is an increasingly important problem [Ding et al ., 2016] . Lower levels of 
physical activity generally result in a decline in public health, especially if the activity level is 
extremely low [Sallis et al ., 2016] . This is why one of the overall tendencies, especially visible 
in the European Union policy framework, is to promote proactive behaviour, among others, 
through the choice of more active transport modes . The general assumption seems to be that the 
promotion of a healthy, active lifestyle should result in more sustainable transport behaviour, 
such as commuting with public transport or in an active way . However, it is not clear whether 
a more active lifestyle results in a more active transport behaviour . The studies’ results seem 
to be inconclusive [Shaw et al ., 2017] .
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In fact, the level of active behaviour, measured either as a form of self-perception or in an 
objective manner is rarely pinpointed as one of the determinants of the mode of transport 
choice . The choice of a mode of transport is a choice which is the consequence of the transport 
need, either an obligatory or facultative one and is, therefore, dependent on a plethora of 
factors [Wyszomirski, 2008] . The reasons for the choice of a particular transport mode are 
the consequence of the attributes of the transport means [Hebel, 2013] . Price, travel time 
and the overall quality are often said to be the main deciding factors, but the precise list of 
factors and their weight is different when it comes to individual transport, public transport 
and active commuting . When it comes to travelling by car, the main deciding factors are: 
convenience, short travel time, a lack of convenient public transport connections . For the 
public transport factors such as good public transport offer, lower costs and congestion 
are usually taken into account [Kłos-Adamkiewicz, 2017] . Other studies point out that 
the reasons behind the transport choice are far less rational and depend on psychological 
determinants including the psychological profile of a commuter in regard to the: needs 
for autonomy, needs for personal space and sense of identity [Wyszomirska-Góra, 2013] . 
Nevertheless, choosing public transport rarely seems to be the result of a generally proactive 
nature of a commuter .

3. Material and methods

The collected data consists of 243 observations collected from the residents of the Tricity 
Metropolitan Area in Northern Poland using the CAWI method . The collected data was used 
to create 26 variables, with scales varying from nominal to ratio . Three synthetic variables 
were created: Body Mass Index (BMI), Non-Specific Psychological Distress (NSPD), Main 
Commute Mode . The BMI variable was created by dividing the weight measured in kilograms 
by squared height measured in meters . The NSPD variable was created by summing up the six 
variables, which constituted the self-assessment of the mental health using Kessler’s Non-Spe-
cific Psychological Distress Scale . They were as follows [Kessler et al ., 2002]:
• how often do you feel sad?
• how often do you feel nervous?
• how often do you feel restless?
• how often do you feel hopeless?
• how often do you feel everything is an effort?
• how often do you feel worthless?

After the construction of the synthetic variable, an internal consistency and accuracy 
analysis was performed (Table 1) .

The consistency analysis showed an overall value of the Alpha-Cronbach parameter equal 
to 0 .87, which together with the analysis of the values in the table leads to an assumption that 
the variable was properly constructed .

007_JMSF nr 36.indb   75 29/03/2019   13:29



Michał Suchanek  76

Table 1. Consistency analysis for the NSPD variable

Mean when removed Value when removed Alpha when removed

How often do you feel sad? 12.78601 17.11470 0.840350

How often do you feel nervous? 12.62963 18.89163 0.873402

How often do you feel restless? 12.98354 16.22195 0.840206

How often do you feel hopeless? 13.30864 15.52202 0.828306

How often do you feel everything is an effort? 13.02469 16.69075 0.854052

How often do you feel useless? 13.68313 16.26585 0.847931

Source: own study .

The last synthetic variable was the Main Commute Mode, which was constructed based 
on the respondents’ answers to the question on what basis was their main transport mode 
chosen when commuting . They could declare that they used: a car, tram, bus, trolley, railway 
transport, bike or that they travelled on foot . Their answers were aggregated to three categories 
of the variable: car, public transport, active commute .

The relations between the main commute mode and all the nominal variables analysed 
are shown in Table 2 .

Table 2. Contingency table – nominal variables and main commute mode

Main Commute Mode  
– Car

Main Commute Mode  
– Public Transport

Main Commute Mode  
– Active Commute

How often do you consume alcohol?

A few times a week 5 13 6

A few times a month 21 80 18

Once a month 10 27 7

Less than once a month 3 27 9

Not at all 5 11 1

Do you smoke?

Yes 8 16 6

Rarely 8 30 7

No 28 112 28

How often do you do any sport?

A few times a week 16 41 15

A few times a month 17 69 13

Once a month 5 11 6

Less than once a month 5 20 3

Not at all 1 17 4

Do you eat healthy?

Not 1 4 2

Rather not 5 19 3

Moderately 11 32 10
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Main Commute Mode  
– Car

Main Commute Mode  
– Public Transport

Main Commute Mode  
– Active Commute

Rather yes 24 89 22

Yes 3 14 4

Are you active?

Not 2 7 1

Rather not 4 32 7

Moderately 2 32 8

Rather yes 27 70 19

Yes 9 17 6

Area of residence

Rural 3 20 6

Urban less than 10k 0 4 2

Urban 10–50k 4 18 8

Urban 50–100k 3 15 2

Urban above 100k 34 101 23

Marital status

Single 16 55 26

Informal relationship 24 97 15

Married 4 6 0

Diabetes type II

Yes 1 3 0

No 43 155 41

Hypertension

Yes 1 3 2

No 43 155 39

Source: own study .

The variables which were taken into account were supposed to represent a wide variety 
of pro-active behaviour, as well as the physical and mental condition of a commuter [Tajalli, 
Hajbabaie, 2017, pp . 4–5) .

Based on the collected data, three logistic regression models were generated . Their objec-
tive was to show which factors affect the choice of the transport mode when commuting . The 
logistic regression models all included the Main Commute Mode as the dependent variable 
and the outcomes were modelled in pairs: car/public transport, car/active commute and public 
transport/active commute .

4. Results

The first logistic regression model shows how the choice between the car and public 
transport is affected by various factors (Table 3) .
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Table 3. Logistic regression – commute mode – pair car/public transport

Effect Level Value p

Const. –3.0001 0.184388

How many sodas do you drink weekly? 0.0788 0.390823

Disposable income 0.0008 0.015644

No. of people in the household 0.2965 0.129012

How many fruit/vegetable portions a day do you eat? –0.3020 0.253691

Commute time (minutes) –0.0911 0.000092

NSPD –0.0272 0.655285

BMI 0.0007 0.975289

Diabetes type II Yes –0.0160 0.983820

Gender 1 –0.2645 0.346257

Marital Status Single –0.2758 0.562934

Marital Status Informal relationship –0.7235 0.104105

Residence Rural 3.1549 0.022714

Residence Urban less than 10k –14.7623 0.000000

Residence Urban 10–50k 3.6263 0.002653

Residence Urban 50–100k 3.7665

Are you active? No –0.3364 0.720713

Are you active? Rather not –0.3936 0.564181

Are you active? Moderately –1.9773 0.020592

Are you active? Rather yes 0.9558 0.049983

Do you eat healthy? No 2.3968 0.069908

Do you eat healthy? Rather not –0.7457 0.308323

Do you eat healthy? Moderately 0.6843 0.248104

Do you eat healthy? Rather yes –0.2563 0.615995

How often do you do any sport? A few times a week 0.1067 0.854167

How often do you do any sport? A few times a month –0.4621 0.369489

How often do you do any sport? Once a month 1.5739 0.060995

How often do you do any sport? Less than once a month 0.5736 0.404382

Do you smoke? Yes 0.8230 0.118411

Do you smoke? Rarely –0.3964 0.439106

How often do you consume alcohol? A few times a week –0.2610 0.716053

How often do you consume alcohol? A few times a month –0.0133 0.976945

How often do you consume alcohol? Once a month 0.9948 0.085106

How often do you consume alcohol? Less than once a month –1.4537 0.114393

Hypertension Yes 0.0066 0.993331

Scale 1.0000

Source: own study .

The only variables which are the statistically significant predictors in this model are: 
disposable income, commute time, residence and the self-perception of being active . The 
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three first factors are objective and they have nothing to do with the pro-active behaviour of 
a commuter . What is interesting is that the choice is also affected by whether the commuter 
perceives himself or herself as being active, whereas it is not affected by any other pro-health 
behaviour indicators such as healthy eating, smoking, consuming alcohol or engaging in sport-
ing activities . This might suggest that in this case the choice is not related to the pro-active 
behaviour itself but in fact to the sense of identity of the commuter who defines his or her 
pro-active behaviour through his/her transport choice .

The second logistic regression model shows how the choice between a car and active 
commute is affected by various factors (Table 4)

Table 4. Logistic regression – commute mode – pair car/active commute

Effect Level Value p-value

Const. –51.2299 0.012603

Disposable income 0.0018 0.181053

No. of people in the household 1.4185 0.145279

How many sodas do you drink weekly? 1.8994 0.013521

How many fruit/vegetable portions a day do you eat? –0.0282 0.973505

Commute time (minutes) 0.1687 0.111502

NSPD 0.3778 0.061304

BMI 1.1315 0.021278

Gender 1 1.5665 0.171091

Marital Status Single –6.2423 0.003230

Marital Status Informal relationship –3.5823

Residence Rural 0.5528 0.961460

Residence Urban less than 10k –14.1006 0.667755

Residence Urban 10–50k –1.5937 0.891783

Residence Urban 50–100k 7.9646

Are you active? No 9.7872 0.079213

Are you active? Rather not –3.1813 0.104439

Are you active? Moderately –10.1339 0.016204

Are you active? Rather yes –0.4728 0.706968

Do you eat healthy? No –5.4815 0.177575

Do you eat healthy? Rather not 19.3169 0.023980

Do you eat healthy? Moderately –4.9116 0.107413

Do you eat healthy? Rather yes –2.9387 0.236735

How often do you do any sport? A few times a week 1.0743 0.550345

How often do you do any sport? A few times a month 1.1644 0.539695

How often do you do any sport? Once a month –0.2005 0.943574

How often do you do any sport? Less than once a month 12.6606 0.018931

Do you smoke? Yes 6.4590 0.024659

Do you smoke? Rarely –4.4988 0.039612
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Effect Level Value p-value

How often do you consume alcohol? A few times a week –6.7477 0.025302

How often do you consume alcohol? A few times a month 2.7773 0.080869

How often do you consume alcohol? Once a month –1.7282 0.334512

How often do you consume alcohol? Less than once a month –15.9713 0.025982

Hypertension Yes –14.7368 0.021873

Diabetes type II Yes 2.3457

Scale 1.0000

Source: own study .

In this case, the variables which proved to be statistically significant are: the number of 
fizzy drinks consumed per week (the car users on general drink more soda), BMI (an increase 
in BMI by one point increases the chance of using a car as the mode of transport by 1 .13%), 
marital status, healthy diet (people who keep a healthy diet are less likely to choose a car as 
their mode of transport), being active (people perceiving themselves as being active are less 
likely to choose a car as their mode of transport), doing sport (people who engage in sporting 
activities less than once a month are 12% more likely to commute by car), smoking, consump-
tion of alcohol (both the smokers and the drinkers are more likely to commute by car) and 
hypertension . This is a radically different set of significant variables than in the case of the 
first model . Whereas in the choice between a car and public transport objective factors played 
the key role, here it is in fact the proactive behaviour which matters . The choice between the 
active commute by bike or on foot and the commute by car is affected by the overall pro-
health behaviour of a given commuter . What is worth noticing is that neither the commute 
time nor the disposable income are important factors when choosing between a car and the 
active commute .

The third logistic regression model shows how the choice between public transport and 
active commute is affected by various factors (Table 5) .

Table 5. Logistic regression – commute mode – pair public transport/active commute

Effect Level Value p-value

Const. 5.73724 0.038207

How many fruit/vegetable portions a day do you eat? 0.08828 0.739720

Disposable income –0.00221 0.003268

No. of people in the household –0.34330 0.152934

How many sodas do you drink weekly? 0.15140 0.431028

Commute time (minutes) 0.26638 0.000013

NSPD 0.12293 0.119792

BMI –0.01925 0.433706

Gender 1 0.01902 0.966186

Marital Status Single –6.10928 0.000000
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Effect Level Value p-value

Marital Status Informal relationship –4.92535

Residence Rural –1.54654 0.113054

Residence Urban less than 10k 2.25253 0.127004

Residence Urban 10–50k 0.30030 0.738752

Residence Urban 50–100k –0.53593 0.658753

Are you active? No –0.13718 0.919575

Are you active? Rather not 1.32934 0.183898

Are you active? Moderately 0.73294 0.367134

Are you active? Rather yes –1.01484 0.141617

Do you eat healthy? No –6.27227 0.002956

Do you eat healthy? Rather not 2.13650 0.115396

Do you eat healthy? Moderately 1.73839 0.046286

Do you eat healthy? Rather yes 1.08280 0.164165

How often do you do any sport? A few times a week 0.32198 0.684323

How often do you do any sport? A few times a month 1.53336 0.029350

How often do you do any sport? Once a month –2.64127 0.020530

How often do you do any sport? Less than once a month –0.38368 0.723509

Do you smoke? Yes 0.33772 0.647800

Do you smoke? Rarely –0.75394 0.342910

How often do you consume alcohol? A few times a week –0.81015 0.482787

How often do you consume alcohol? A few times a month 0.26679 0.740455

How often do you consume alcohol? Once a month –0.06877 0.944565

How often do you consume alcohol? Less than once a month –1.40380 0.175828

Hypertension Yes –2.74876 0.094445

Diabetes type II Yes 7.02157

Scale 1.00000

Source: own study .

In this case, the significant variables are: disposable income, commute time, marital status, 
healthy behaviour and engagement in sports activities . The results show that the choice of 
public transport is heavily affected by the objective variables, as was the case with the choice 
between a car and public transport . Still, some pro-health behaviour factors affect the choice . 
People who maintain a healthy diet and engage in sports activities are generally more prone 
to choose an active way of commuting . This is, however, outweighed by the significance of 
the commute time . The longer the commute time, the more likely commuters are to choose 
public transport over a bike or a commute on foot .
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5. Summary

The results show that the factors which affect the transport choice of a commuter are heavily 
dependent on the choice which he/she makes . If the commuter chooses between a car and 
public transport or the active commute and public transport, his or her choice is bound to be 
heavily dependent on objective factors such as disposable income, residence area and, above 
others, the commute time . If, however, the choice is between a car and the active commute by 
bike or on foot, the commuter’s choice is far more likely to be affected by his or her general 
proactive and pro-health behaviour . This is not a conclusion which is in line with promoting 
the public transport commute as a way of improving the physical activity of the population . 
In fact, public transport seems to be the mode of transport which is chosen by people due 
to objective factors and not as a lifestyle choice . If the members of the population who are 
objectively proactive can commute in an active way, they are likely to do so . If, however, this 
is out of the question due to an objective factor like the commute time, their choice between 
commuting by car and by public transport is likely to be determined by other objective fac-
tors, such as disposable income and not by their general proactive behaviour . This shows that 
despite the efforts, public transport is still not perceived as a proactive mode of commuting .

Therefore, if the goal of policymakers is to promote more proactive behaviour with the 
thought of increasing the level of public health in mind, they are more likely to succeed by 
promoting active commuting than public transport . Solutions such as bike-sharing systems 
seem to fit in that trend . One thing worth noting is that, even though the choice of public 
transport is not determined by objective proactive behaviour, it is in fact determined by the 
perception of being active . This suggests that a more intensive promotion of public transport 
as a proactive way of commuting might result in a different image of that mode of transport 
and in turn in a modal switch in that direction . However, it also shows that further study is 
necessary regarding the effect which psychological factors, including the personality profile, 
have on the transport behaviour of the population .
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1. Introduction

Public registers are open and the data contained in them are covered by the principle of 
public credibility . It is presumed that the data entered in public registers are true, consistent 
with the actual and legal status [Article 3, 5 of the Act on LMR&M,2 Article 17 section 1 of 
the Act on NCR,3 Article 33 of the Act on FEA4] . Legal transactions, on the basis of which 
entries are made in public registers, are carried out by natural persons, legal persons, organ-
izational units without legal personality, and it may happen that the said legal transactions 
are absolutely invalid . In such a case, no entry should be made in the relevant public register . 
However, it may happen that, despite the absolute invalidity of a legal transaction, it will be 
disclosed in the public register . This applies to situations where a court referendary, judge or 
official (regarding entries in the Central Registration and Information on Economic Activity) 
who makes an entry, does not notice that the legal transaction is absolutely invalid . This can 
be illustrated by two cases .

In 2014, a deed of a registered partnership was concluded between a natural person R, B 
sp . z o .o . [limited liability company] and C spółka z ograniczoną odpowiedzialnością spółka 
komandytowo-akcyjna [limited liability company limited joint-stock partnership] . Among 
the shareholders of B sp . z o .o . there were: the natural person R (99 shares) and the natural 
person D (1 share) . The only shareholder of C spółka z ograniczoną odpowiedzialnością S . K . A . 
was the natural person R and the sole general partner was B sp . z o .o . The only member of 
the management board of B sp . z o .o . was person R . In the deed of the registered partnership, 
B sp . z o .o . was represented in accordance with Article 210 § 1 [The Code of Commercial 
Partnerships and Companies, 2000] by a proxy appointed by a resolution of the shareholders’ 
meeting due to the fact that the deed was concluded between a member of the management 
board R and that natural person R . In contrast, C spółka z ograniczoną odpowiedzialnością 
S . K . A . was represented by the sole management board member of the general partner, i .e . 

2 The Act of 6 July 1982 on Land and Mortgage Registers and on Mortgage, Dz . U . [Journal of Laws] of 2017, 
item 1007; the abovementioned provisions are worded as follows: Article 3 section 1 . It is presumed that an entry of 
a right evidenced in the land and mortgage register reflects the actual legal state . Article 3 section 2 . It is presumed 
that the right deleted does not exist . Article 5 . In the event of inconsistency between the legal state of real estate 
disclosed in the land and mortgage register and the actual legal state, the content of the land and mortgage register 
decides in favour of the person who has, by performing a legal transaction with the person entitled under the contents 
of the land and mortgage register, acquired the right of ownership or other property rights (the principle of public 
credibility of land and mortgage registers) . 

3 The Act of 20 August 1997 on the National Court Register, Dz . U . [Journal of Laws] of 2017, item 700; the 
said provision has the following wording: Article 17 section 1 . It is presumed that the data entered in the Register 
are true .

4 Act of 2 July 2004 on the Freedom of Economic Activity, Dz . U . [Journal of Laws] of 2015, item 1206; the 
said provision has the following wording: Article 33 . It is presumed that the data entered in the CEIDG (Central 
Registration and Information on Economic Activity) are true . If the data entered in the CEIDG are incosistent with 
the application or are entered without the application, a person entered in the CEIDG may not excuse themselves 
against a third party acting in good faith, with a charge that the data are not true, if, after becoming aware of the 
entry, the person fails to immediately apply for rectification, supplementation or deletion of the entry .
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the natural person R . In accordance with Article 126 § 1 point 2 of the CCPC, provisions on 
joint-stock companies are applied accordingly to the limited joint-stock partnership . The 
provision of Article 379 § 1 of the CCPC stipulates that in contracts between a joint-stock 
company and its member of the management board, a joint-stock company is represented by 
the supervisory board or a proxy appointed by a resolution of the general meeting . Appropriate 
application of this provision to a limited joint-stock partnership, in which the sole general 
partner is a legal person, as in the analysed case, means that in a contract between a limited 
joint-stock partnership and a member of the management board of the sole general partner 
which is a limited liability company, a limited joint-stock partnership should be represented 
by a proxy appointed by a resolution of the general meeting . The minutes of the general 
shareholders’ meeting must be drawn up in the form of a notarial deed [Article 421 § 1 of 
the CCPC in conjunction with Article 126 § 1 point 2 of the CCPC] . In the analysed case, C 
spółka z ograniczoną odpowiedzialnością S . K . A . was not represented by a proxy appointed 
by a resolution of the general meeting, but by a member of the management board of B sp . 
z o .o . It was an improper representation, so the deed of the registered partnership is abso-
lutely invalid . Nevertheless, the registered partnership was registered in the register of entre-
preneurs of the National Court Register . The court referendary did not notice that C spółka 
z ograniczoną odpowiedzialnością S . K . A . was improperly represented and made an entry 
in the public register, that is in the register of entrepreneurs of the National Court Register . 
A registered partnership is incorporated upon its entry in the register of entrepreneurs of the 
National Court Register [Article 251 §1 of the CCPC] . This entry is of a constitutive nature, 
which means that after signing a deed of registered partnership, there exists the so-called 
pre-registered partnership and only after its entry in the register of entrepreneurs a registered 
partnership is incorporated – an organizational unit without legal personality [Article 331 §1 
of the Civil Code, 19645] . In 2004, the housing cooperative U concluded an agreement for the 
establishment of a cooperative ownership title to a dwelling unit in favour of the president 
of the management board of that cooperative, the natural person P . The agreement was con-
cluded in the form of a notarial deed and the housing cooperative U was represented by two 
management board members, other than the natural person P . According to Article 46 § 1 
point 8) [Act of the Cooperative Law, 1982], the adoption of resolutions on legal transactions 
between a cooperative and a member of the management board or transactions carried out by 
a cooperative in the interest of a member of the management board and represention of the 
cooperative in such transactions is the competence of the supervisory board; two supervisory 
board members, authorized by the board, are sufficient to represent the cooperative . In the 
analysed case, in the agreement with the president of the management board member P, the 
housing cooperative U was improperly represented by two other management board mem-
bers, while it should have been represented by two members of the supervisory board . In this 
case, the agreement for the establishment of a cooperative ownership title to a dwelling unit 

5 The Civil Code Act of 23 April 1964, Dz . U . [Journal of Laws] of 2017, item 459 .
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in favour of the president of the management board the natural person P is absolutely invalid, 
as it was concluded in a manner inconsistent with the principles of representation . It cannot 
be validated . Nevertheless, the land and mortgage register was established for a cooperative 
ownership title to a dwelling unit, and the natural person P was entered there as a person 
entitled to the said unit . The notary who drafted the notarial deed made an error, as he failed 
to ensure that the housing cooperative U was properly represented in the agreement with the 
president of the management board . The housing cooperative was a regular customer of the 
notary office in which the transaction was carried out . The president of the management board, 
acting in the name of the housing cooperative U, had previously carried out many transactions 
in the notarial office concerned . The said notarial deed was drafted by a retired notary, a deputy 
of the notary running the office, which partly explains why the housing cooperative U could 
be improperly represented . The retired notary might not have known that the transaction was 
carried out between the housing cooperative U and its president of the management board, 
if before or during the transaction the appearing party had not informed the retired notary 
thereof and he had not asked about it . In the notarial deed there was no indication that the 
natural person P was the president of the management board of the housing cooperative U . The 
court establishing the land and mortgage register for the cooperative ownership title to the 
premises was unable to conclude, on the basis of the notarial deed, that the cooperative had 
been improperly represented; hence the court established the land and mortgage register for 
the premises and entered the natural person P as an authorized entity .

The invalidity of the abovementioned agreements, i .e . the deed of the registered partnership 
and the establishment of the cooperative ownership title to a dwelling unit, drew attention of 
the author of this part of the article when the natural person R turned to the author, who is 
a notary, to amend the deed of the registered partnership by making a contribution in kind 
in the form of a real property and when the natural person P wanted to conclude a contract of 
donation of the cooperative ownership title to the dwelling unit for the benefit of his daughter . 
During a conversation with the notary, the natural person P informed that, at the time when 
the transaction of establishing the cooperative ownership title to premises was carried out, 
he was the president of the management board of the housing cooperative U . In both cases, 
the notarial transactions were refused, i .e . amending the deed of registered partnership by 
making a contribution in kind in the form of real estate and the donation of the cooperative 
ownership title to the premises for the benefit of the daughter .

The aim of the article is to analyse the consequences of further legal transactions with 
entities who should not be disclosed in public registers due to the invalidity of legal transac-
tions that provided the basis for making an entry in the public register, whereby the scope of 
the conducted research will be limited to two public registers: the National Court Register 
and the land and mortgage register .

The study mainly used the formal-dogmatic method based on the analysis of the applicable 
legal provisions . The article provides a substantive interpretation of legal provisions with the 
use of the directive of criticism . Analyses that were conducted were as follows: the analysis 
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of scientific publications, the analysis of court judgments related to the topic of the article 
and the analysis of the practice of applying law and its improvement . The formal-dogmatic 
method is insufficient to indicate legal solutions to the real problems of functioning of public 
registers described above . The text also includes the axiological analysis of the existing legal 
regulations in the scope of application of the principle of transparency and equality in the 
economic turnover, which allowed formulating conclusions regarding the directions of changes 
in the analyzed legal provisions .

2.  Effects of making an entry in the National Court Register 
on the basis of an absolutely invalid legal transaction

The provisions of Article 251 § 1, 94, 109 § 1, 134 § 1, 163 point 5, 306 point 4 of the CCPC 
stipulate, respectively, that registered, professional, limited, limited joint-stock partnerships, 
and limited liability and joint-stock companies are incorporated upon an entry in the reg-
ister, i .e . the register of entrepreneurs of the National Court Register . Similar solutions are 
provided for in the provisions concerning: foundations [Article 7 of the Act of 6 April 1984 
on Foundations], associations [Article 8 section 1 of the Associations Act of 7 April 1989], 
state budget management institutions [Article 23 of the Act of 27 August 2009 on Public 
Finance], an independent public health care unit [Article 50a section 2 of the Act of 15 April 
2011 on Medical Activity] . The above-mentioned provisions indicate that the entry of the 
above entities in the National Court Register is of a constitutive nature, i .e . the above entities 
are incorporated upon an entry in the register . In the resolutions of the Supreme Court of 
15 March 1991, III CZP 13/91 [LEX No . 3633], of 10 January 1992, III CZP 140/91 [LEX 
No . 3740] it is pointed out that a limited liability company registered in the relevant register 
exists regardless of the type of shorcomings that occurred at the conclusion of the articles 
of association . In both analysed cases, entries in the relevant register were made for limited 
liability companies incorporated on the basis of absolutely invalid articles of association . The 
statement of the reasons to the Resolution of the Supreme Court of 10 January 1992, III CZP 
140/91, specifies that despite the significant shortcoming occurring during the company 
incorporation process, the legal transactions made by it at the time before being removed 
from the register are undoubtedly effective, because the company existed and could therefore 
acquire rights and incur obligations . Although the above Supreme Court rulings were issued 
at he time when the Commercial Code6 and Commercial Register7 were in force, they are fully 
valid . With reference to the companies, i .e . the limited liability company and the joint stock 

6 Ordinance of the President of the Republic of Poland of 27 June 1934 on the Commercial Code, Dz . U . 
[Journal of Laws] of 1934, No . 57, item 502, the act has lost its binding force .

7 Ordinance of the Minister of Justice of 1 July 1934 issued in consultation with the Minister of Industry and 
Trade, and as regards §§ 5, 8, 55, 62, 65–69 and 77 in consultation with the Minister of Treasury, and as to §§ 60 and 
64 in consultation with the Minister of Communications, Posts and Telegraphs on the Commercial Register, Dz . U . 
[Journal of Laws] of 1934, No . 59, item 511, the act has lost its binding force .
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company, Article 21 § 1 point 1) of the CCPC stipulates that the registry court may decide 
to wind up a company entered in the National Court Register if no articles of association have 
been concluded, and Article 21 § 6 of the CCPC specifies that the ruling on the winding-up 
of a company does not impair the validity of legal transactions of the company that has been 
registered . The judgment of the Court of Appeal in Białystok of 9 November 2012, I ACa 
534/12 [LEX No . 1235980], concerning an improperly formed registered partnership, stipulates 
that upon entry in the register, the registered partnership is given the benefit of the doubt 
concerning the official nature of the information published therein and that it is reasonable 
to limit the effects of a defectively concluded founding act, which is mainly dictated by the 
security of trade and the protection of this partnership’s business partners who concluded 
contracts therewith having been unaware of the defects of the founding act .

From the above-mentioned provisions of the Code of Commercial Partnerships and Com-
panies and court rulings, it can be concluded that registration in the National Court Register 
of any company whose deed is absolutely invalid makes this company being formed, makes 
it operate in trade, and legal transactions made after its registration in the National Court 
Register are valid and fully effective . Registration in the National Court Register of any entity 
whose deed/founding act is absolutely invalid does not result in restoration of the company’s 
absolutely invalid deed/founding act . This applies to every entity which is subject to entry 
in the National Court Register, i .e . entrepreneurs and entities that are not entrepreneurs, e .g . 
foundations, associations not conducting business activity .

The above-mentioned practical examples indicate that there are cases of registration in the 
public register, i .e . the National Court Register, of the entities established under contracts that 
are absolutely invalid, due to the fact that, among others, the court referendary or the judge 
failed to notice that the articles of association or the deed are absolutely invalid . Such entities 
may operate in trade for a long time, concluding various short- and long-term contracts, 
which are valid in accordance with Article 21 § 6 of the CCPC, the resolution of the Supreme 
Court of 10 January 1992, III CZP 140/91, the judgment of the Court of Appeal in Białystok 
of 9 November 2012, I ACa 534/12 . However, this state of affairs may not last long .

Persons establishing companies, foundations, associations and other entities may not be 
aware that a legal transaction aimed at establishing a given entity, under which the entity was 
registered in the National Court Register, is absolutely invalid . This also applies to most business 
partners of these entities . In everyday trading between companies, associations, foundations, 
when sales agreements are concluded, etc . and between the aforementioned entities and 
consumers, it is very rare that the parties check the articles of association or deeds in terms 
of their validity . Entry of the entity in the National Court Register is a sufficient condition 
to conclude agreements both within the ordinary course of business and going beyond the 
ordinary course of business .

In practice, however, it may happen that other participant of a business transaction will 
notice that the deed/founding act of the entity disclosed in the National Court Register is 
absolutely invalid . Such cases may occur when an entity seeks to obtain bank financing or 
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concludes a lease agreement . Such contracts are usually concluded for quite long periods and 
ensuring the return of financial resources/repayment of obligations under the lease agreement 
requires, among other things, becoming familiar with the deed/founding act establishing the 
entity, in order to check whether the conclusion of a financing agreement (credit, guarantee, 
surety, bond issue, leasing) requires the consent of any of the bodies, e .g . the shareholders 
meeting, general meeting, the supervisory board, etc . By becoming familiar with the deed/
the founding act, employees of, for example, a bank, may state that the deed in question is 
absolutely invalid and cannot be validated . In such cases, it should be assumed that the prin-
ciple of public credibility of a public register is excluded and the entity that has discovered 
that the deed/founding act of an entity disclosed in the National Court Register is invalid, 
cannot conclude a financing agreement with the entity entered in the National Court Regis-
ter on the basis of an absolutely invalid deed/founding act . The same should be done by any 
other participant of trading who knows that the deed/founding act preceding an entry in the 
National Court Register is absolutely invalid . Any entity that decides to conclude a contract 
with an entity disclosed in the National Court Register, despite being aware that the deed /
founding act preceding the entry is absolutely invalid, acts in bad faith . This also applies to the 
entity disclosed in the National Court Register, whose deed/founding act preceding the entry 
is absolutely invalid, and who is aware of the invalidity thereof .

The absolute invalidity is an objectively existing condition that anyone can refer to (ab initio 
and erga omnes) and there is no need for this to be found earlier by the court [Radzikowski, 
2015, p . 193] . Any entity that notices that any company/partnership, foundation or association 
disclosed in the National Court Register was entered in the said register in spite of an abso-
lutely invalid deed/founding act, cannot enter into legal transactions with such companies/
partnerships, foundations, associations, because it would act in bad faith . This also applies 
to persons performing public trust professions, i .e . professional lawyers, who were to for 
example, make amendments to the deeds/founding acts, e .g . notaries .

3.  The effectiveness of employment contracts concluded 
with entities that should not be entered in the National 
Court Register

According to Article 3 [The Labor Code], organisational units8 and natural persons have 
the capacity to be an employer . These entities are entitled to the employer’s status if they 

8 The literature of the subject emphasises that one can distinguish three types of organizational units having 
legal capacity to employ employees . These are: legal persons (e .g . joint-stock companies and limited liability com-
panies), independent organizational units without legal personality which may acquire rights and incur liabilities 
on their own behalf and may sue and be sued (registered, professional, limited and limited joint-stock partnerships 
companies under organisation, tenants’ associaitons, ordinary associations) and some organizational units forming 
part of legal entities . Z . Hajn . Pracodawca . ABC . Retrieved from: https://sip .lex .pl/#/publication/469830881/hajn-
zbigniew-pracodawca?cm=URELATIONS [accessed: 3 January2018] .
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hire employees . However, it follows from Article 22 § 1 of the LC, as well as the nature of the 
employment relationship that it is enough to employ one employee to become an employer .

Employers may be independent organizational units without legal personality, which may 
acquire rights and incur liabilities on their own behalf, sue and be sued, if they hire at least one 
employee . A registered partnership, as an organizational unit, can be regarded as an employer .

However, it needs to be considered whether a defective registered partnership, which 
should not be entered in the National Court Register, may have the employer’s status and 
whether employment contracts concluded with such a partnership will be effective . At the 
same time, it should be pointed out that the legislator, in the current state of law, ignores the 
issue of defective partnerships . The analysis of Polish legal literature indicates that few authors 
attempt to analyse the legal consequences associated with the formation of a defective part-
nership [Nowak, 2010, p . 325] .

Some authors point out that a defective deed of registered partnership, in principle, does 
not affect the subjectivity of the partnership [Nowak, 2010, p . 325] . In support of this position, 
it should be pointed out that at the moment of registration, the company is established as a legal 
entity, which is directly stated in case of registered partnerships in Article 251 of the CCPC . 
It should also be emphasized that upon entry in the register, a registered partnership uses 
the benefit of the doubt related to the official nature of information contained and published 
therein . Thus, employees who concluded a contract of employment not knowing about the 
defects of the partnership’s founding act should not suffer any adverse effects in accordance 
with the principle of free access to the court register . In addition, this position is also supported 
by the principle of permanence of the employment relationship and the principle of protection 
of the employee’s interest, among others expressed in the case of a person who not being at 
least 14 years of age in light of the law concluded an effective contract of employment .9

With regard to the above-mentioned arguments, it should be stated that the effects of 
concluding a defective deed of registered partnership should be limited to only ex nunc10 
effects . This position is also reflected in case-law .11 The Court of Appeal in Bialystok found 

9 The Supreme Court found that “a minor who, not at least 14 years of age, has entered into a contract of 
employment and suffered a bodily injury in connection with employment as a result of an accident, is entitled to seek 
– before bodies appointed to settle disputes over claims of employees on account of the employment relationship 
– benefits based on the provisions of the Act of 12 June 1975 on cash benefits on account of accidents at work and 
occupational diseases (Dz . U . [Journal of Laws] No . 20, item 105)” . Resolution of the Supreme Court of 26 January 
1982, V PZP 8/81, OSNC 1982/7/94 . It should be indicated at the same time that the position in question was expressed 
on the basis of the legislation in force until 1 September 2002 . As of the day of entry into force of, among others, 
the Ordinance of the Minister of Labour and Social Policy of 5 December 2002 on cases in which it is exceptionally 
permitted to employ minors who have not graduated from middle high school (gimnazjum) yet, people who are 
not at least 16 years of age who have graduated from middle high school, and people who are not at least 16 years 
of age and have not graduated from middle high school (Dz . U . [Journal of Laws] of 2002 No . 214, item . 1808), it 
is exceptionally permitted to employ people under 16 (i .e . not yet minors), and there is no minimum age required 
for employment . It should also be emphasized that on the basis of the labour law, there are different views on the 
capacity to be an employee (understood as the ability to conclude a valid employment contract); see J . Stelina (Ed .), 
2016 . Prawo pracy . Warszawa, pp . 129–131; T . Liszcz, 2010 . Prawo pracy . Warszawa, p 121 .

10 D . Nowak, 2010 . Wadliwa spółka partnerska, Warszawa, p . 360 .
11 Judgment of the Court of Appeal in Białystok of 9 November 2012, I ACa 534/12, LEX No . 1235980 .
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that a defectively incorporated registered partnership is still effective against both third par-
ties and internal relations between the partners .12 Therefore, it should be acknowledged that 
a defectively incorporated registered partnership has no impact on its status as an employer, 
and the employment contracts concluded with such a partnership are effective . These con-
tracts should also provide grounds for the retirement and disability rights, and contributions 
paid to the Social Insurance Institution (ZUS) should not be questioned, among others on 
the grounds of a defectively incorporated registered partnership . Similar conclusions apply 
to any other entity disclosed in the National Court Register, which concluded an employment 
contract, despite the fact that its deed/founding act is absolutely invalid .

4.  Taxes paid by entities that should not be disclosed  
in the National Court Register

The constitutive entry in the National Court Register enables the entities disclosed therein 
to participate in business trading, earn revenues, incur costs, generate income and pay taxes 
on the income obtained . This means that such entitities can be taxpayers and paymasters . 
The invalidity of legal transactions preceding the entry in the National Court Register shall 
not affect the possibility of seeking a refund of tax paid by entities that should not be disclosed 
in the National Court Register . This follows, among other things, from the following provisions:
1) Article 79b [The Tax Ordinance];
2) Article 89 [The Goods and Services Tax];
3) Article 42 section 9, Article 82, Article 107 [The Excise Duty];
4) Article 11 [The Tax on Civil Law Transactions];
5) Article 18da [The Legal Persons’ Income Tax];
6) Article 11a [The Local Taxes and Charges];
7) Article 6a section 13 point 3 [The Agricultural Tax];
8) Article 6 section 13 section 11 point 3 [The Forest Tax];
9) Article 6 section 5 [The Retail Sales Tax] .

The Acts of: 24 August 2006 on Tonnage Tax, 2 March 2012 on Extraction of Certain Min-
erals do not contain provisions regarding tax refund . The assumption made by the legislator 
(Article 21 §6 of the CCPC) and case-law (resolution of the Supreme Court of 10 January 
1992, III CZP 140/91, judgment of the Court of Appeal in Białystok of 9 November 2012, 
I ACa 534/12) that legal transactions carried out by an entity disclosed in the National Public 
Register are valid, although the legal transaction preceding the entry in the National Court 
Register is absolutely invalid, means that these entities are taxpayers . The absolute invalidity 
of the deed/founding act of an entity disclosed in the National Court Register is not, for 

12 Ibidem .
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example, a prerequisite for the application of Article 6 of the Goods and Services Tax Act13 
to transactions that are subject to the goods and services tax, carried out after the disclosure 
of the entity in the National Court Register .

The partnership deed is subject to tax on civil law transactions pursuant to Article 1 sec-
tion 1 point 1) letter k) of the Act on Tax on Civil Law Transactions . In the case when the the 
partnership deed/founding act is absolutely invalid, there is no tax obligation under Article 3 
section 1 point 1 of the Act on Tax on Civil Law Transactions, and the tax paid, if any, is 
not due and constitutes an overpayment subject to refund [Radzikowski, 2015, pp . 192–193] . 
Pursuant to Article 199 § 3 of the Tax Ordinance Act, the tax authority may on its own ex 
officio conclude that the partnership deed/founding act is absolutely invalid .

5.  Termination of the legal existence of the entity disclosed 
in the National Court Register in spite of the invalidity  
of the legal transaction preceding the entry

Based on Article 23 of the Act on the NCR, the registry court examines the deed, e .g . of 
a registered partnership for irregularities . In a situation when the registry court finds that the 
deed is invalid (among others, due to improper representation of the parties), it should refuse 
its registration ex officio [Nowak, 2007, p . 26] . Nevertheless, as in the case described in the 
introduction, it may happen that a registered partnership is entered in the register despite 
the invalidity of its deed . The question arises how to treat such defects, which, despite their 
existence at the stage of registration, were revealed only upon an entry of a registered part-
nership in the National Court Register . It should be noted at the same time that in the current 
state of law there is no provision in the Act on the NCR regulating this matter .14 Therefore, 
it is necessary to consider the possibilities that are available in this respect and are provided 
for, among others, in the CCPC .

The literature of the subject presents several proposals to solve the problem of a defective 
partnership, which would fill the legal gap caused by the lack of regulations in this respect 
and would not require a unanimous resolution of the partners [Article 58 of the CCPC] in the 
matter concerning declaration of invalidity of the partnership on the basis of Article 189 of 
the Code of Civil Procedure, dissolution of the partnership on the basis of Article 63 of the 
CCPC nor treating the company in accordance with the rules applicable to companies through 

13 This provision has the following wording: the provisions of the Act on the Goods and Services Tax do not apply 
to transactions that cannot be an object of a legally effective contract .

14 Application of an extensive interpretation of Article 12 section 3 of the Act on the NCR would be incorrect . 
The article in question applies only if the application for entry in the National Court Register or documents, the filing 
of which is mandatory, have not been submitted despite the expiration . In addition, as some authors rightly point 
out, citing the decision of the Supreme Court of 5 May 2005, IV CK 18/05, LEX No . 311345, that “The court rightly 
found that it is not permissible, on the basis of Article 12 section 3 the Act on the NCR, to delete the entity previously 
entered in the register, since the cited provision cannot lead to the circumvention of the procedure for cooperative 
liquidation provided for by the Co-operative Law” . D . Nowak, 2010 . Wadliwa spółka partnerska . Warszawa, p . 330 .
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appropriate application of Article 21 of the CCPC in conjunction with Article 331 of the Civil 
Code [Nowak, 2010, pp . 325–326] . In this study, considerations regarding a defective part-
nership will be examined within the scope of the last two proposals . Declaration of invalidity 
of the partnership on the basis of Article 189 of the Code of Civil Procedure would mean that 
transactions performed by the defective partnership are invalid and applicable ex tunc . As 
mentioned above, upon registration a partnership is established as a legal entity, even if the 
deed of the partnership is invalid . Acknowledging that the partnership has no legal capacity 
would constitute a significant threat to the partnership itself, its employees and business 
partners . In addition, regarding partnerships/companies already registered in the National 
Court Register in the literature and case-law a correct standpoint is presented, namely that it 
is advisable to limit the effects of a defective founding act due to the safety of business trading 
and protection of business partners who concluded contracts with the partnership/company, 
being unaware of the defects of the founding act [Szajkowski, 2008, p . 795] . Therefore, it should 
be noted that the proposal to declare the partnership invalid on the basis of Article 189 of the 
Code of Civil Procedure is not appropriate in respect of a defective registered partnership due 
to the excessive far-reaching effects thereof .

As regards the dissolution of the partnership pursuant to Article 63 of the CCPC, it should 
be pointed out that in accordance with this article each partner may, for important reasons, 
demand that the partnership be dissolved by the court . However, the legislator did not include 
in the analysed provision an exhaustive list of important reasons . The decision was left to the 
partners, who can determine it in the deed of the partnership, and to the court .15 The literature 
of the subject assumes that important reasons may be of objective or subjective (culpable and 
non-culpable) character [Kidyba, 2017] . Some authors emphasize that objective reasons, which 
make any further existence of the partnership unreasonable or virtually impossible, include 
for example, a permanent inability of the partnershuip, demonstrated by structural reasons, 
to function in a competitive market . On the other hand, subjective reasons of non-culpable 
character include, among others, a chronic illness of the partners whose personal work for the 
company, due to their qualifications, is indispensable . The subjective reasons of culpable char-
acter are, for example, the conduct of criminal activity by the other partners under the cover 
of the partnership, or persistent violation by the other partners of the rights of the plaintiff ’s 
partner of the partnership [Rodzynkiewicz, 2014] . In the literature of the subject, it is also 
noted that important reasons for dissolution of a partnership must occur after the conclusion 
of the deed of the partnership [Nowak, 2010, p . 332], i .e . in the case of “subsequent” defects 
in the partnership relationship, which should be distinguished from a situation in which any 
irregularities that might be potentially regarded as “important reasons” for the dissolution, 
already existed even before the formation of the partnership” [Nowak, 2010, p . 332] . It should 
be pointed out that Article 63 of the CCPC does not limit important reasons only to those 

15 It should be pointed out that Article 63 of the CCPC has the character of ius cogens norm, which cannot be 
amended in the deed of the partnership or the resolution of the partners .
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that occur after the formation of the partnership . Therefore, it seems reasonable to assume 
that the assessment of the validity of the reasons for dissolution of the partnership should lie 
within the court on the basis of a specific factual circumstances and regardless of the moment 
of its formation . The most appropriate is general interpretation of an important reason, under 
which it covers all the circumstances whose existence or continuation creates an obstacle 
to the existence of the partnership . It should also be emphasized that the partner may make 
such a claim at any time . Competence in this area is not vested in persons who have a legal 
interest and the court which could act in this respect ex officio . De lege ferenda one should 
postulate the dissolution of the partnership for important reasons also by the court ex officio 
or at the request of persons who have a legal interest .

The proposal to treat a defective registered partnership in the same manner as in case of 
defective companies finds its justification in the scope of legal effects made by the defective 
company . The provision of Article 21 of the CCPC provides grounds to state that a decision 
to dissolve the company does not affect the validity of the legal transactions of the company 
that has been registered . The analysed article, in contrast to Article 63 of the CCPC, allows 
for the dissolution of the company by the court which can act ex officio . The cited provision 
of Article 21 of the CCPC also temporarily limits the possibility of requesting a company’s 
dissolution . It should be pointed out, however, that the linguistic interpretation of Article 21 
of the CCPC clearly indicates that the analaysed provision applies only to companies, i .e . 
limited liability companies and joint-stock companies, and does not include partnerships . In 
addition, one should agree with the position presented in the literature that Article 21 of the 
CCPC may be de lege lata applied to defective partnerships due to the fact that, among other 
things, “in the period from the entry into force of the CCPC until the entry into force of the 
Act of 14 February 2003 on amendment of the Civil Law Act and Some Other Acts, which 
introduces to the legal system, inter alia Article 331 of the CC, there were grounds to apply 
the said provisions by analogy, whereas beginning from 26 September 2003, these provisions 
could be applied accordingly” [Nowak, 2010, p . 334] .16 Nevertheless, the above position can 
be considered an example of a praeter legem interpretation . In connection with the above, the 
de lege ferenda postulate should be made that the solution adopted in Article 21 of the CCPC 
should be also extended to partnerships .

Bearing in mind the above, it should be stated that after registration, the legal existence of 
a partnership is challenged with the use of the instruments provided for in the CCPC . A defec-
tive registered partnership can be dissolved pursuant to Article 58 of the CCPC and Article 63 
of the CCPC . However, the dissolution of such a partnership can only be effected by partners 
of a registered partnership . Thus, it should be pointed out that the legislator has differentiated 

16 It should be also noted that it is something else to properly apply specific provisions “resulting from a refer-
ence to a specific separate regulation, dictated by legislative technique (reducing the number of repetitions) and 
the need to modify this regulation due to a different subject matter thereof, and a different thing is application of 
provisions by analogy, which is actually justified by the lack of a proper regulation” . Resolution of the Supreme Court 
of 29 September 2009, II CZP 41/09, OSNC 2010/3/33 .
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the legal situation of partnerships and companies . However, such a differentiation has no legal 
justification . In addition, it places a registered partnership in a less favourable legal position 
than a company, in particular due to the period in which it is possible to demand dissolution 
of a company . De lege ferenda one should postulate introduction of the same legal solutions 
for defective partnerships and companies .

6.  Effects of further real estate trading in case of a disclosure 
of the owner in the land and mortgage register despite an 
absolutely invalid contract as the basis for entry in the land 
and mortgage register

In real estate trading, the absolute invalidity of a legal transaction takes place in the fol-
lowing cases: when a legal person was improperly represented, a foreigner acquired real estate 
without the required permit of the competent minister of internal affairs [Article 6 section 1 
on the Acquisition of Real Estate by Foreigners], in violation of the statutory pre-emption 
right which is vested under the Act to the State Treasury, local government unit, co-owner 
of the real estate, tenant [Article 599 §2 of the CC], co-holder of the co-operative ownership 
title to a dwelling unit [Article 172 section 6 on Housing Cooperatives] . In each of the above 
mentioned cases, despite the conclusion of an absolutely invalid agreement to transfer the 
ownership of real estate, agreement for perpetual usufruct right to land, the cooperative 
ownership title to the premises, and in the case of the pre-emption right, conclusion of an 
absolutely invalid sales contract, the purchaser may be disclosed in the land and mortgage 
register as a result of an error made by a notary drawing up the notarial deed and the court 
referendary making an entry in the land and mortgage register in the ICT system .

The Supreme Court in its judgment of 24 January 2002, III CKN 405/99 [LEX No . 53722] 
ruled that the principle of public credibility of land and mortgage registers does not protect 
the purchaser if the agreement to transfer the ownership of the real estate was invalid . The 
entity who is disclosed in the land and mortgage register, on the basis of an absolutely invalid 
agreement, as the owner, perpetual usufructuary, holder of the cooperative ownership title 
to the premises, while performing further disposal-related transactions, does not effectively 
transfer the titles disclosed in the second section of the land and mortgage register if he does 
not hold them himself or herself . It should be consistently assumed that further trading in the 
real estate, perpetual usufruct right to land, cooperative ownership title to premises does 
not protect the subsequent purchasers, regardless of whether they act in bad or good faith, 
when one of the preceding legal transactions was absolutely invalid .

A notary drawing up the notarial deed should read the document providing grounds to the 
seller in the capacity of the owner, perpetual usufructuary of the land, holder of the cooperative 
ownership title to a dwelling unit in order to, among others, verify whether the document 
in question, for example a sales contract in the form of a notarial deed, is valid . If the notary 
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determines that the contract under which the purchase was made is absolutely invalid, he/she 
is obliged to refuse to carry out any further notarial actions . A notary is not authorised and, 
therefore has no obligation, to inform the land and mortgage register court of the inconsistency 
between the legal state disclosed in the land and mortgage register and the actual legal state . It 
may happen that the person whom the notary refuses to perform any further notarial actions 
due to an absolute invalidity of the previous legal transaction, will approach another notary, 
who will not notice the said invalidity of the preceding legal transaction or will not become 
familiar with the notarial deed on the basis of which the acquisition took place . The latter 
cases may occur when the seller assures that he or she does not have a copy of the notarial 
deed of the preceding contract and the notary does not read a copy of such a notarial deed 
which is filed in the land and mortgage register . The seller, informed by another notary that 
the contract, under which he/she was disclosed in the second section of the land and mort-
gage register, is absolutely invalid, trying to sell the real estate may intentionally conceal the 
content of the contract before another notary . A notary is not obliged to read the document 
on the basis of which the seller is disclosed in the second section of the land and mortgage 
register, although he or she should do so within his/her professional diligence . The principle 
of public credibility of land and mortgage registers does not protect free of charge dispositions 
or dispositions made for the benefit of the buyer acting in bad faith (Article 6 § 1 of the Act on 
LMR&M) . For the existence or non-existence of the principle of public credibility, the good 
or bad faith of the seller does not matter .

The further the real estate will be traded unpon the contract that is absolutely invalid, the 
more difficult it will be to discover that one of the previous purchases was absolutely invalid . 
For example, the second purchaser has a copy of the notarial deed of the contract under 
which he/she purchased the real estate but does not have the purchase contract of his/her 
predecessor . He or she presents to the notary only the copy of the last notarial deed and the 
notary is not obliged to verify in the land and mortgage register all the preceding documents 
that provided grounds for entries in the second section of the land and mortgage register .

In case of discovery that the contract under which the entry in the second section of the 
land and mortgage register is absolutely invalid, it is necessary to conduct court proceedings 
to reconcile the inconistency between the legal state of the real property disclosed in the land 
and mortgage register and the actual legal state (Article 10 of the Act on LMR&M) .

7. Summary

The possibility of invoking the absolute invalidity of a legal transaction by anyone does 
not solve the problem of the presence in business trading of entities disclosed in the National 
Court Register, despite the fact that the deed/founding act is invalid or further trading in real 
estate, the perpetual usufruct right to land, cooperative ownership title to the premises, when 
the entry in the second section of the land and mortgage register has been made despite the 
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invalid agreement for the transfer of ownership, perpetual usufruct right, cooperative own-
ership title to the premises . The partners/shareholders of partnerships/companies disclosed 
in the National Court Register, despite invalidity of the deed/founding act, instead of dis-
solution, will seek to sell the shares, transfer all the rights and obligations to other persons, 
i .e . to cease to be partners/shareholders in the defective partnerships/companies . The same 
applies to the person disclosed in the second section of the land and mortgage register on 
the basis of an absolutely invalid contract . Instead of reconciling the content of the land and 
mortgage register with the actual legal state under Article 10 of the Act on LMR&M, which 
is unfortunately time-consuming and expensive, such a person may strive to sell the real 
estate, perpetual usufruct right to land, cooperative ownership title to the premises, if only 
the notary performing the legal transaction and the purchaser do not notice that the grounds 
for its acquisition have been absolutely invalid . This does not solve the problem of absolutely 
invalid legal transactions that give rise to the occurrence of subsequent events, but rather 
accumulates them .

In order to improve the security of business trading in the event of a discovery that dis-
closure of an entity in the National Court Register or in the second section of the land and 
mortgage register has been made on the basis of an absolutely invalid legal transaction, any 
person who notices such an irregularity should be entitled to submit an application to the 
registry court or the land and mortgage register court to examine whether the legal transaction 
on the basis of which the entry has been made is valid . There is a danger that this entitlement 
may be abused by persons intending to impede real estate trading or undermine the credibility 
of entities disclosed in the National Court Register . If the court finds that the application is 
unfounded, it should obligatorily charge the costs of the application to the applicant and award 
damages therefrom for the benefit of the entities disclosed in the second section of the land 
and mortgage register, as well as order the publication of notices to correct the unfounded 
application at the expense of the applicant . The provision of Article 21 of the CCPC should 
apply to all the companies, i .e . to both partnerships and companies, as this would enable the 
court to dissolve partnerships in the same situations as companies .
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(FDI) . Hence, the objective of the paper is to assess institutional quality in 17 countries of Central 
and Eastern Europe and to examine the relationship between the quality of institutions measured 
with the synthetic index of institutional quality and FDI inflow.
This study is structured as follows . First, it explores the existing literature on factors of investment 
attractiveness, paying special attention to the importance of institutional efficiency . Then, we discuss 
FDI inflow into Central and Eastern European countries and select diagnostic variables that will 
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1. Introduction

The institutional environment is one of the factors of paramount importance for a coun-
try’s FDI attractiveness . Its relevance has been realised for quite a long time; however, it was 
not until the 1990 s that FDI researchers began to attach greater importance to it [Bailey, 2018; 
Daniele, Marani, 2006; Bénassy-Quéré, Coupet, Mayer, 2005] . There are some reasons why 
the quality of institutions does matter to foreign investors . Firstly, according to the institu-
tional theory, enterprises operate in a complex and unstable environment, which is why their 
decisions are largely based on the performance of institutions that impact the development 
of the investment environment [Francis, Zheng, Mukherji, 2009, p . 568] . Policymakers can 
influence capital structure and investment decisions, and thus the cost of capital and company 
value, by controlling corruption, adopting quality regulations and ensuring the rule of law . 
Secondly, since policymakers may impact the capital structure of firms, by the same token 
they may determine the quality of corporate governance at company level [Lemma, Negash, 
2013, p .1115] . Finally, and most importantly, the presence of a high-quality institutional setting 
tends to add more credibility and security to MNEs, which translates into lower investment 
transaction costs (sunk costs included) [Daniele, Marani, 2006, p . 25] .

Thus, we may argue that researchers agree that institutions (whether regional, national 
or sub-national) shape the nature of business by providing the framework of opportunities 
and constraints within which economic activity takes place [Nielsen, Asmussen, Weatherall, 
2017, 66], which implies that the quality of the host country institutions should impact FDI 
location decisions .

Acemoglu, Johnson and Robinson [2004, pp . 1–2] stress that, in most instances, countries 
where the quality of institutions is high (by which we understand effective rule of law, good 
business climate, more secure property rights and market-friendly social norms) are better 
positioned to attract investment and participate in trade, resulting in better growth performance 
over the long run . In turn, Hausmann and Fernández-Arias [2000, p . 27] suggest that countries 
representing “lower” institutional quality paradoxically attract more foreign capital because 
there are investors who prefer doing business in a more complex investment environment 
because the cost of entering such markets is lower compared to other economies . According 
to Levchenko [2004, pp . 812–813], institutional differences between countries may thus be 
a source of comparative advantages . It implies that some sectors are more “institution-inten-
sive” than others, and that this could be a source of more trade or investment flows .

Therefore, apparently, the importance of institutions in attracting FDI is an issue of high 
relevance . At the same time, we need to bear in mind that changing the governance frame-
work is extremely difficult . Kaufman, Kraay, and Mastruzzi [2005, p . 24] estimate that over 
the eight-year period, between 1996 and 2004, only ca . 5–7% of the 200-plus countries in their 
database experienced a substantial change (for better or worse) in governance . Hence, if this 
is an important determinant of attracting FDI, it will be decisive for the size of FDI inflows 
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over a long–term . On top of that, many researchers [Jude, Levieuge, 2015; Busse, Hefeker, 
2007; Ali et al ., 2010] believe that institutions have the power to impact not only the quantity, 
but also the quality of FDI . That is because foreign companies are non-homogeneous and 
produce different knowledge-spillover effects . Therefore, poor institutional quality is likely 
to attract low-technology, resource-exploiting FDI which offers limited growth potential 
[Jude, Levieuge, 2015, p . 6] .

The majority of the publications on relationships between institutions and FDI flows focus 
on the institutions in the host country [Bonni, Quan, Meenakshi, 2012; Mohamed, Sidiropulos, 
2010; Daude, Stein, 2007; Globerman, Shapiro, 2003] . Nevertheless, we may also come across 
publications addressing the impact of institutional quality upon OFDI [Klimek, 2015; Wang 
et . al ., 2014; Kolstad, Wiig, 2012], which examine whether a better institutional framework 
might reduce undesirable outflows of capital and if the quality of those institutions may impact 
FDI effectiveness in host countries . Moreover, we need to observe that most researchers focus 
on the level of FDI; however, some, like Buchanan, Le and Rishi [2012, p . 81], also postulate 
research studies in the area of the volatility of FDI inflows .

The relationship between institutional quality and FDI inflows is illustrated by many 
factors, such as democratic institutions and political stability [e .g . Jensen 2008; Busse, 2004], 
corruption [e .g . Habib, Zurawicki, 2010, Al-Sadig, 2009; Globerman, Shapiro, 2003], tax policies 
[Feld, Heckemeyer, 2008; Bénassy-Quéré, Fontagné, Lahrèche-Révil, 2003], property rights 
[Tanaka, Iwasako, 2014; Khan, Samad, 2010], or security [Essien et al ., 2015; Stoian, Vicker-
man, 2005] . Due to the multiplicity of factors that shape the abovementioned institutional 
quality, the literature on its impact upon FDI can be divided into three strands [Kurul, Yalta, 
2017, p . 2] . The first one focuses mainly on identifying the effects of a specific institutional 
dimension, such as corruption or the political regime on FDI . The second one analyses the 
importance of different dimensions of institutional quality . Finally, the third one explores 
the effect of a composite institutional indicator, which is constructed by combining different 
dimensions of institutional variables .

Empirical results are vague, because it is hard to measure institutional factors . The rea-
son may be that various researchers use different measures of institutional quality and look 
at different types of data (investing firms versus aggregate FDI inflows) [Walsh, Yu, 2010] or 
differently define individual factors of institutional quality . As Ali et al . [2010, pp . 204–205] 
rightfully observe, measurement problems also emerge when a single factor is used to capture 
a broad, complex phenomenon such as institutions . Foreign investors are likely to base their 
investment decisions on overall institutional quality rather than on a single institutional aspect 
such as political stability or corruption . By using only one indicator in the analyses, we are 
most likely to underestimate the role of institutions in determining FDI inflows .

The majority of studies find inward FDI to be significantly influenced by the quality of 
institutional variables [Daude, Stein, 2007; Pournarakis, Varsakelis, 2002; Fabry et al ., 2006] . 
However, there are researchers [e .g . Akçay, 2001] who did not observe any clear relationship 
between institutions and FDI . Some authors argue that political stability, corruption and crime 
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rates impact FDI more than any other institutional factor [Tuman, Emmert, 2009] . Others 
claim that political stability has little potential to attract investments [Egger, Winner, 2005; 
Jaspersen et al . 2000], and some have observed a positive relationship between corruption 
and the inflow of FDI [Egger, Winner, 2005] .

For our study, we selected 17 countries of Central and Eastern Europe (CEE) . The term 
Central and Eastern Europe and its geographical scope is defined in many sorts of ways in the 
existing literature [Bański, 2008; Ostergren, Rice, 2004; Halecki, 1994] . For the needs of this 
publication, we adopted the most commonly recognised scope of the region, which includes 
the Visegrad Group countries (Poland, the Czech Republic, Slovakia, and Hungary), the 
Baltic States (Lithuania, Latvia, and Estonia), countries of the former Yugoslavia (Bosnia and 
Herzegovina, Croatia, Macedonia, Montenegro, Serbia, and Slovenia), Romania, Bulgaria, 
Albania, and Ukraine . In selecting the countries, we were guided by three criteria applied 
in conjunction: firstly, by their geographical location; secondly, by political convergence with 
European and Transatlantic structures; and thirdly, by an ongoing or recently completed eco-
nomic transformation . For that reason, countries such as Austria, Switzerland or Belarus were 
not considered, while Kosovo is not included in the Global Competitiveness Index ranking . 
We analysed several dozen variables that reflect the efficiency of their institutional setup . By 
correlating these variables with FDI stock, we will be able to assess not only if, but, first and 
foremost, which institutional factors may determine the investment attractiveness of countries .

2. FDI in Central and Eastern European countries

Central and Eastern Europe is often seen by investors as one entity, even though the 
countries of the region very much differ with respect to their ability to attract FDI (Figure 1) . 
Poland, the Czech Republic, and Hungary are the most effective in successfully competing 
for foreign investors . In 2016, the total value of the FDI inward stock exceeded the value of 
FDI stock in all the other countries covered by the study taken together (ca . USD 380 bn 
compared to USD 342 bn) .

However, the examined values look different when we take account of the FDI inward 
stock as % of GDP (Figure 2) . Then, we find out that Montenegro is an undisputed leader 
(113%) . Estonia, Bulgaria and Serbia managed to attract FDI stock equivalent of ca . 80% of 
their GDP . In this ranking Poland occupies the 14th position among 17 countries (39 .8%) . At 
the bottom of the ranking there is Slovenia with the share of FDI stock in GDP not higher 
than 30% . It is difficult to find regularities in this ranking that would address, e .g ., the impact 
of the size of the country or the EU membership .
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Figure 1. FDI inward stock in 2016 (in millions of USD)
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Source: World Investment Report, UNCTAD (2017) .

Figure 2. FDI inward stock as % of GDP in 2016
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Source: World Investment Report, UNCTAD (2017) .

3.  Institutional quality assessment in CEE countries based on 
the Global Competitiveness Index

Institutional performance of Central and Eastern European countries was assessed based 
on the Global Competitiveness Index (GCI) . It has regularly been published by the World 
Economic Forum since 1979 . The GCI started with only one ranking, the Competitiveness 
Index, prepared under the supervision of Jeffrey Sachs and designed to identify the founda-
tions of medium and long-term rapid economic growth . Then, it gradually expanded with 
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new indices . Some of them come from results of surveys conducted amongst thousands of 
corporate managers from almost all the countries included in the analysis (137 countries 
in the latest edition 2017–2018) . This latest edition features only 6 countries of Central and 
Eastern Europe in the top 50: Estonia is the highest ranked, in 29th place, followed by the Czech 
Republic (31), and Poland (39), which scored 4 .85, 4 .77, and 4 .59, respectively, on a scale from 
1 to 7 (with 7 being the highest score) .

The GCI presents the results in three main categories (basic requirements, efficiency 
enhancers, and innovation and sophistication factors), which address twelve policy domains 
(pillars) . Each pillar is built of at least several detailed subcategories, and then indices . Final 
assessment of a given economy is thus a derivative of over 100 different indicators . For our 
paper, we selected 23 indices, which best describe institutional quality . Most of them come 
from the first pillar Institutions and from its Part I Public Institutions1 (it includes 16 detailed 
indices) . Nevertheless, we decided that some indices from other pillars also relate to insti-
tutional quality, although they have been included in other fields (e .g . education, market 
efficiency or R&D innovation – Figure 3) . Many other authors also believe that they inform 
about institutional quality of a given country, e .g .:
1) quality of the educational system [Alesina, Perotti, 1996] – we may expect that more 

educated population demands more transparent and dynamic institutions and permits 
to build them;

2) effectiveness of antimonopoly policy [Petersen, 2011] – the better antitrust regimes protect 
the market against monopolies or cartels, the more intense competition between different 
suppliers, and institutions are seen as better performing;

3) effect of taxation on incentives to invest and to work [Moore, 1998; Fatica, 2009] – a sound 
tax system enables the consolidation of a social contract that gives rise to a more demand-
ing relationship between state and citizens;

4) relevance of trade barriers [Rodrik et al ., 2004; Rigobon, Rodrik, 2004] – international 
openness creates a more dynamic, sophisticated and demanding environment, which fuels 
a larger demand for good institutions; encourages a more competitive environment, and 
it can hinder corruption and nepotism;

5) business impact of rules on FDI [Bruno, 2008] – usually investors avoid investing in coun-
tries where regulations are unclear, often change and restrict competition . The better and 
more effective institutions, the better market development opportunities for the market;

6) government procurement of advanced technology products [Lee, Park, 2013] – manufac-
turing advanced technology products is linked, inter alia, with intellectual property rights, 
thus, we may expect that more respect for IPR means better perception of the quality of 
institutions in a given country .

1 Besides Part I in the pillar Institutions there is also Part II (Private institutions) . It embraces 2 categories and 
5 detailed indices, which provide the assessment of, inter alia, corporate ethics and governance standards . We have 
skipped it in our study and decided to focus on the assessment of the performance of public institutions .
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All of the above listed indicators help assess the institutional system of a given country 
from the point of view of, inter alia, the enforcement of property rights, public institutions’ 
interference in the economy, efficiency and transparency in the public sector, quality of edu-
cational system, and labour market efficiency .

Figure 3. Key subcategories and indices of institutional quality

Source: own elaboration based on GCI .

4. Preliminary data analysis – selection of diagnostic variables

The study was intended to assess the institutional quality in 17 countries of Central and 
Eastern Europe and to investigate the relationship between the quality of institutions and FDI 
inflow. Our study was conducted in 3 stages . In the first stage we selected diagnostic variables, 
which served as foundations for the construction of a synthetic measure of development 
(SMD), which informs about institutional quality in countries covered by the study . The sec-
ond stage aimed at composing a ranking of countries based on estimated SMD values . This 
measure helped us develop a synthetic index of institutional quality (SIIQ) for each country 
and identify countries at similar levels of institutional quality . In the final stage we analysed 
correlations between SIIQ and FDI inward stock as % of GDP .

The first two stages of the study aimed at composing a ranking for countries of Central and 
Eastern Europe for the years 2016–2017 using a synthetic measure of development [Panek, 2009], 
which enabled the construction of a new, original indicator informing about institutional quality 
of each country . This way we were able to identify countries whose institutional quality is similar .

Selection of diagnostic variables is crucial for the correctness of the results obtained from 
the study . As we have already mentioned, in our case, variables were selected based on the 
Global Competitiveness Index . For this paper, we selected the most relevant, in our opinion, 
indicators that describe institutional quality . They come from several pillars encompassing 
a number of indexes (Table 1) .
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Table 1. Potential diagnostic variables for institutional quality in CEECs in 2016–2017

Symbol Variable

X1 total synthetic indicator for the public institutions index

Pillar: Institutions/index: Public institutions

X2 Property rights

X3 Intellectual property protection

X4 Diversion of public funds

X5 Public trust in politicians

X6 Irregular payments and bribes

X7 Judicial independence

X8 Favouritism in decisions of government officials

X9 Efficiency of government spending

X10 Burden of government regulation

X11 Efficiency of the legal framework in settling disputes

X12 Efficiency of the legal framework in challenging regulations

X13 Transparency of government policymaking

X14 Business costs of terrorism

X15 Business costs of crime and violence

X16 Organized crime

X17 Reliability of police services

Pillar: Higher education and training/index: Quality of education

X18 Quality of the educational system

Pillar: Goods market efficiency/index: Domestic competition

X19 Effectiveness of antimonopoly policy

X20 Effect of taxation on incentives to invest

X21 Relevance of trade barriers

X22 Business impact of rules on FDI

Pillar: Labour market efficiency/index: Flexibility

X23 Effect of taxation on incentives to work

Pillar: R&D Innovation

X24 Government procurement of advanced technology products

Source: own compilation .

5.  Synthetic evaluation of institutional quality in Central 
and Eastern European countries in 2016–2017

In the second stage we elaborated the ranking of Central and Eastern European countries 
for 2016–2017 using a synthetic measure of development (SMD) . This measure allowed con-
structing the synthetic index of institutional quality (SIIQ) for each country included in the 
study and capturing countries of similar institutional quality .
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In order to estimate the SIIQ, we performed a preliminary, formal and statistical verification 
of data and double checked whether the variables are sufficiently highly variable .2 Detailed 
values of the coefficient of variability for each variable are presented in Table 2 . Variable X21 
has been removed from the set of variables .

Table 2. Numerical characteristics of potential diagnostic data

Symbol Mean Standard deviation Coefficient of variability 
(in %) 

X1 3.62 0.49 13.65

X2 3.90 0.53 13.62

X3 3.97 0.66 16.63

X4 3.10 0.58 18.58

X5 2.51 0.51 20.20

X6 4.14 0.73 17.73

X7 3.35 0.86 25.74

X8 2.59 0.54 20.91

X9 2.91 0.52 17.96

X10 2.98 0.63 21.21

X11 2.96 0.56 19.01

X12 2.64 0.52 19.56

X13 3.76 0.53 14.20

X14 5.41 0.57 10.05

X15 4.89 0.54 11.03

X16 4.82 0.72 14.84

X17 4.32 0.70 16.25

X18 3.48 0.58 16.76

X19 3.55 0.44 12.41

X20 3.31 0.54 16.31

X21 4.47 0.41 9.17

X22 4.62 0.67 14.53

X23 3.12 0.46 14.73

X24 2.93 0.42 14.18

Source: own compilation with the use of PS IMAGO ver . 24 .

The next stage of calculating the institutional quality indicator consists in assessing the 
correlation between potential diagnostic variables (indicators) to reduce them and make the 
final choice . To assess the degree of correlation, we deployed the parametric method (for more 
see, inter alia, Śmiłowska, 1997) . As a result, we identified agglomeration with X1 as a central 
feature and X6 as a satellite feature . Other features: X2, X3, X4, X5, X7, X8, X9, X10, X11, X12, 

2 Coefficient of variability calculated based on standard deviation for variables that exceed the threshold value 
(10%) means the variables represent sufficient variability .
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X13, X14, X15, X16, X17, X18, X19, X20, X22, X23, X24 are isolated . For further analysis we selected 
the central and isolated feature and eliminated the satellite variable (X6) .

Summing up, for the synthetic assessment of institutional quality in the 17 countries of 
Central and Eastern Europe we selected 22 diagnostic indicators and eliminated variables X21 
and X6 . This set of variables represents high information value, sufficient for further analysis . 
The selected indicators were treated as simulants of institutional quality .

Institutional quality was measured for 17 countries of Central and Eastern Europe . They 
were grouped based on the standard deviation method . The latter assumes that there is a model 
object, in which input variables are optimal . The estimation of the model SMD followed the 
process of arriving at the comparability of diagnostic indicators and the exclusion of negative 
values . Variables were standardised using classical standardisation:

zij =
xij − x j

Sj

,

where:
x j  – arithmetic mean of feature j;
Sj – standard deviation of feature j;
zij – standardised value .

Positive values of standardised variables (zij) were ensured by the transformation:

zij = zij + ε ,

where:

ε = −min zij{ }+ 15 S z( )

and
S(z) – standard deviation of normalised input variables .

Hellwig’s method [Panek, 2009] introduces the hierarchy of objects by comparing them 
to the development model . Coordinates of the model object (z0j) are maximum values of 
standardised variables (zij) .

z0 j =maxzij (when the feature is a stimulant) .

The hierarchy of objects is based on how far they are from the model . To calculate the 
distance between each country and the model we used the Euclidean metric:

di0 =
j=1

m

∑(zij − z0 j )
2 , j=1,2, …,m; i=1, 2, …, n,

where:
zij – standardised values of diagnostic variables xij;

007_JMSF nr 36.indb   112 29/03/2019   13:30



Institutional quality as a determinant of FDI inflow: the case of Central and Eastern European countries  113

z0 j =maxzij  (for stimulants) .
In Hellwig’s model objects are organised around the SMD value:

si =1−
di0

d0

,

where:

d0 = d0 + 2S0,

while:

d0 =n
−1

i=1

n

∑di0,

S0 = n−1

i=1

n

∑(di0 −d )
2  .

The si measure usually adopts values from the interval [0; 1] . The closer we are to the 
model, the higher the value, which is why it is worth presenting them in the descending order .

Methods of linear ordering that form part of multidimensional comparative analysis or, 
more broadly, taxonomy, largely origin from the legacy and accomplishments of the Polish 
school of statistics and econometrics . The first proposal was presented by Z . Hellwig in his 
work [Hellwig, 1968], where it was used to compare the economic development in selected 
countries .3 This publication initiated intensive investigations in the field and triggered a series 
of methods of linear ordering proposed in the works [inter alia, of Bartosiewicz, 1976; Borys, 
1978; Cieślak, 1974; Nowak, 1984; Pluta, 1976; Strahl, 1978; Walesiak, 1993, Zeliaś, Malina, 1997] .

On the grounds of the decision theory (multi-attribute decision making) the first method 
of linear ordering using the ideal and anti-ideal solution concept was proposed by Hwang 
and Yoon in 1981 under the name of TOPSIS – Technique for Order Preference by Similarity 
to Ideal Solution [Hwang, Yoon, 1981] .4

There are many methods of creating synthetic variables which use appropriately selected 
diagnostic variables . Synthetic measures are identified principally to rank objects based on 
the intensity of a multi-attribute phenomenon . Differences in principles governing the con-
struction of these measures lie mainly in:
• how the account is taken of the attributes of stimulants and destimulants;
• placing attributes within a common comparative system (selection of the normalising 

formula);
• how the value of attributes of an ideal object is identified;

3 One year earlier the proposal was outlined in a non-published Report Procedure of Evaluating high Level 
Manpower Data and Typology of Countries by Means of the Taxonomic Method (1967) .

4 One year earlier the proposal was presented in the following works: K . Yoon, System Selection by Multiple 
Attribute Decision Making and K . Yoon & C . L . Hwang, Technique for Order Preference by Similarity to Ideal Solution 
– A Multiattribute Decision Making .
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• how the measure is constructed (analytical form of aggregating function);
• properties of the measure .

Conducted studies have proven that by applying diverse aggregation methods to the 
same diagnostic variables we receive classifications that are very close as these methods do 
not significantly impact the order of objects in the study [e .g . Krakowiak-Bal, 2005; Bąk, 2016; 
Jaworska, Kożuch, 2012] .

We selected the Hellwig method because it assumes that coordinates of the ideal solution 
are the following:

yoj =
max
i

 yij   when j∈S

yoj =
min
i

 yij   when j∈D

This assumption is useful in studies on economic development when we may worry that 
the choice of maximum values is “too good” [Strahl, 1978] .

The final stage of calculations divides the objects (countries of Central and Eastern Europe) 
into classes . Objects are grouped based on the standard deviation method . Variability intervals 
for the synthetic variable in individual classes are presented in Table 3 .

Table 3.  Limit values for classes of the synthetic Hellwig’s indicator si of institutional quality 
in the countries of Central and Eastern Europe in 2016–2017

Class I si ≥ 0.542401

Class II 0.542401 > si ≥ 0.361601

Class III 0.361601 > si ≥ 0.1808

Class IV si < 0.1808

Source: own compilation .

From the study we obtained the values of SIIQ (Table 4), which describes institutional 
quality and we composed the ranking of institutional quality of Central and Eastern European 
countries over the period of 2016–2017 .

Table 4. SIIQ in Central and Eastern European countries in 2016–2017

No. Country SIIQ(si) Class

1 Estonia 0.919745167 1

2 Czech Rep. 0.507464977 2

3 Montenegro 0.503375132 2

4 Lithuania 0.486186318 2

5 Albania 0.432018695 2

6 Poland 0.402737505 2

7 Slovenia 0.396471778 2
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No. Country SIIQ(si) Class

8 Latvia 0.377918454 2

9 Romania 0.309934555 3

10 Hungary 0.296018543 3

11 Bulgaria 0.295916679 3

12 Serbia 0.270080749 3

13 Slovakia 0.266417795 3

14 Moldova 0.203149432 3

15 Croatia 0.198540252 4

16 Ukraine 0.163778136 4

17 Bosnia & Herzegovina 0.117462092 4

Source: own calculations from the Excel spread sheet .

Based on the SIIQ, we may conclude that the highest institutional quality is offered 
to potential investors in Estonia (class I), where Hellwig’s indicator reaches 0 .919745167 . The 
SIIQ for Estonia is clearly the highest, much higher than the average SIIQ for other countries 
of Central and Eastern Europe .

Figure 4. Ranking by standardised SIIQ values in the countries of CEECs in 2016–2017

 -  10  20  30  40  50  60  70  80  90  100

Bosnia & Herzegovina

Ukraine

Croatia

Moldova

Slovakia

Serbia

Bulgaria

Hungary

Romania

Latvia

Slovenia

Poland

Albania

Lithuania

Montenegro

Czech Rep.

Estonia

Source: own compilation .
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Class II contains 7 countries: the Czech Republic, Montenegro, Lithuania, Poland, Slovenia, 
Latvia, and Albania . The Czech Republic ranks first in this class with the maximum value of 
institutional quality indicator of 0 .507464977 . At the bottom of class II there is Latvia with 
the institutional quality indicator of 0 .377918454 .

Class III consists of countries offering medium institutional quality to potential investors: 
Romania, Hungary, Bulgaria, Serbia, Slovakia, and Moldova . The lowest institutional quality 
in Central and Eastern Europe was ensured to investors in 3 countries: Croatia, Ukraine and 
Bosnia & Herzegovina, which belong to class IV in the ranking .

To better demonstrate differences in the SIIQ in the countries of Central and Eastern 
Europe in 2016–2017, these values were standardised in such a way that the country with the 
highest SIIQ scored 100 and other countries proportionally less (Figure 4) .

6.  Institutional quality offered to potential investors and FDI 
inward stock as % of GDP

In the third stage of our study we focused on the relationship between the quality of insti-
tutions in the countries of Central and Eastern Europe and FDI inward stock as % of GDP 
in 2016–2017 . To this end we examined the correlation between SIIQ (constructed in the 
second stage of the study) and FDI inward stock as % of GDP . Correlation analysis started 
with the correlation diagram for the tested variables (Figure 5) .

Figure 5. Correlation between SIIQ and FDI inward stock as % of GDP

Source: own compilation using PS IMAGO .
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Evaluation of the distribution suggests a positive correlation between the tested variables . 
Increases in SIIQ usually trigger increases in FDI inward stock as % of GDP .

The distribution of the countries of Central and Eastern Europe between classes of insti-
tutional quality distinguished based in the SIIQ and FDI inward stock as % of GDP is shown 
in the cross table (Table 5) . By examining the data included in it we may assume that countries 
offering higher institutional quality to potential investors have usually higher FDI inward 
stock as % of GDP (e .g . Estonia), although there are exceptions (e .g . Romania, Hungary) .

Table 5.  Distribution of Central and Eastern Europe countries between classes of institutional 
quality and FDI inward stock as % of GDP

Institutional quality classes

FDI inward stock as % of GDP

TotalHigh
Montenegro, Serbia, 

Bulgaria, Estonia

Middle
Czech Rep., Latvia, 
Hungary, Moldova, 

Croatia, Ukraine

Low
Poland,Romania, Slovakia, 

Albania, Bosnia & Herzegovina, 
Lithuania, Slovenia

Class I
Estonia 1 0 0 1

Class II
Czech Rep., Montenegro, Lithuania, 
Albania, Poland, Slovenia, Latvia

1 2 4 7

Class III
Romania, Hungary, Bulgaria, Serbia, 
Slovakia, Moldova

2 2 2 6

Class IV
Croatia, Ukraine, Bosnia & Herzegovina 0 2 1 3

Total 4 6 7 17

Source: own compilation .

To assess how strong is the correlation between the class of institutional quality of a given 
country and FDI inward stock as % of GDP we used the eta coefficient .5 Its value for the study was 
0 .447 .6 In conclusion, there is a moderate positive correlation between the class of institutional 
quality of a given country and FDI inward stock as % of GDP . By ensuring higher institutional 
quality, Central and Eastern Europe countries increase FDI inward stock as % of their GDP .

7. Summary

The above overview of the subject-matter literature proves that the institutional environ-
ment is one of the factors decisive for the investment attractiveness of countries . Our study, 
however, was not intended to be yet another attempt to prove or dismiss this knowledge but 

5 Eta coefficient can be calculated for linear and non-linear relationship between variables . Dependent variable 
must be measurable while independent variable may be either measurable or non-measurable . The coefficient ranges 
from 0 to 1 . If there is no correlation, yxe = 0 . The closer its value to 1, the stronger the correlation .

6 Own calculations using the PS IMAGO .
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to find out which institutional factors are relevant for FDI inflow . To this end, we examined 
several dozen variables that describe the efficiency of public institutions . We investigated 
Central and Eastern Europe countries which, besides geographical location, share common 
experiences of a more or less successful transformation from the centrally planned to market 
economy and cooperate within various international institutions and organizations (e .g . EU, 
V4, NATO, OECD) .

Institutional quality of the 17 countries of Central and Eastern Europe was assessed using 
Hellwig’s synthetic measure of development . It was used to construct an original synthetic 
index of institutional quality (SIIQ) . The study helped us create a ranking and distinguish 
four uniform classes of institutional quality in the CEECs . The data, rankings and analyses 
have led us to the following conclusions:
1) Central and Eastern European countries differ with respect to the efficiency with which 

they attract FDI; those which were in the forefront of the systemic transformation and 
integrated with Western Europe by joining the EU represent (with some exceptions) the 
highest efficiency in attracting FDI .

2) Similar conclusions can be drawn from comparisons of the rankings of institutional qual-
ity . Estonia is the undisputed leader in the region, both in the overall and in the detailed 
rankings .

3) The quality of institutions is closely linked, although to a different degree, with FDI inward 
stock as % of GDP . Higher SIIQ usually triggers increases in FDI (e .g . Estonia), although 
there are exceptions (e .g . Romania, Hungary) . It may mean that when drawing conclusions 
we need to consider, inter alia, the size of the country because in smaller communities 
the likelihood of atypical results increases . On top of that, the study was conducted based 
on averaged variables for each country . Thus, it fails to provide information about the 
differentiation of institutional quality within a particular country .
According to the authors, SIIQ is a valuable tool to synthetically assess institutional qual-

ity . Looking at dynamic changes in the global economy, we need to expect that the future 
dependence between social and economic development and institutional quality will deepen . 
This is why it is necessary to systematically measure, evaluate and develop the methodology 
of evaluating institutional quality of countries . Results of studies may provide valuable input 
into the economic policy making and improve public administration performance in relations 
with foreign investors .

The obtained results justify the need to continue the research to focus on an in-depth 
quantitative analysis, which will demonstrate the power of the impact of individual variables . 
It also seems justified to expand the study with other groups of countries .
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This paper has been written based on surveys published in the foreign literature discussing student 
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1. Introduction

The subject-matter literature reports that the issue of the so called “modern accounting 
education” has been taken up since the late 1950 s [Lawson et al ., 2014] . Yet, the review of the 
literature suggests that a vast majority of surveys into competencies and skills expected of 
people in the accounting profession were conducted after 1990 and the interest in the subject 
continued also into the first decades of the twenty first century . The subject was examined by 
researchers from different parts of the world: Africa, North America, South America, Australia 
and Oceania, Asia, and Europe (see Table 1) . Some publications are effects of cooperative 
efforts of scientists from research centres based in different parts of the world .

Papers that directly address skills and attributes needed in accounting-related jobs can 
be grouped in the following way . The first group includes publications which explain how 
employees (also potential employees, i .e . students) and academics perceive skills/attributes 
critical for the accounting profession, which can guarantee success in the labour market . The 
second group consists of publications focusing on employers’ expectations as to the skills and 
attributes of their employees in accounting departments . The third group of surveys addresses 
accounting curricula and teaching methods deployed to develop individual skills in students . 
Authors of publications from the fourth group focus on the attractiveness of accounting 
and planning-related professions, on career planning, as well as on determinants involved 
in choosing the accounting profession .

Some publications belong to just one thematic group but there are also cases of studies 
which can be assigned to two or even three groups . That is particularly true of papers whose 
authors investigated into the importance of individual skills/attributes from the perspective 
of employees (also students) and employers in one and the same study . Such papers can be 
allocated to the first or second group [e .g . Jackling and De Lange, 2009; Awayiga, Onumah, 
Tsamenyi, 2010; Klibi and Oussii, 2013] . Moreover, attention should be paid to the fact that 
in the subject-matter literature we can come across a number of references to publications 
touching upon subjects that go far beyond accounting . In particular, we mean here references 
to publications on how skills/attributes are shaped at universities, hence some studies on 
competencies in accounting are interdisciplinary by nature .

From Table 1 above we can see that skills/attributes expected of people working in account-
ing are examined and discussed practically all over the world and still remain pertinent . 
Understandably, in the world that is constantly changing, matching education with employers’ 
and employees’ (also students’) needs will always evolve, although at a different pace in dif-
ferent places .

From the point of view of this text, publications from group one are the most important, 
especially those which concern studies on how potential employees, in this case students, 
perceive skills/attributes critical for success in the accounting profession . These research 
studies have been reviewed for the purpose of this paper .
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Table 1.  Examples of publications from thematic groups authored by representatives 
of research centres from different parts of the world

Thematic  
group:

Parts  
of the world:

First group – perspective 
of potential employees 

and academics

Second group 
– employers’ perspective Third group – curricula

Fourth group – Planning 
accounting career and its 

course

Africa Awayiga, Onumah, 
Tsamenyi, 2010; Klibi 
i Oussii, 2013

Awayiga, Onumah, 
Tsamenyi, 2010; Klibi 
i Oussii, 2013

- Coetzee and Oberholzer 
2010

North America 
and  South 
America

Parham, Noland, Kelly, 
2012

Yoon, Vedd, Jones 2013; 
Weaver, Kulesza, 2014; 
Ahadiat and Martin, 2015; 
Camacho, 2015; Ahadiat 
and Martin, 2016

Kennedy and Dull, 2008; 
Lawson et al., 2014; Daff, 
De Lange, Beverley, 2012; 
Jackling Grant, Ratliff-
Miller, Rosa, 2016

Carcello, Copeland, 
Hermanson, Turner, 1991; 
Chen, Jones, McIntyre, 
2008; Bagley, Dalton, 
Ortegren 2012; Dalton, 
Buchheit, McMillan, 2014; 
Hsiao and Castro, 2015

Australia and 
Oceania

Oswick, Barber, Speed; 
1994; Zaid and Abraham, 
1994; Jackling, De Lange, 
Gut, 2006; Kavanagh and 
Drennan, 2008; Jackling 
and De Lange, 2009; 
Wells, Gerbic, Kranenburg, 
2009

Zaid and Abraham, 1994; 
Kavanagh and Drennan, 
2008; Jackling and De 
Lange, 2009; Wells, 
Gerbic, Kranenburg, 2009; 
Stone and Lightbody, 
2012; Tam, 2013.

Jones and Abraham, 
2009; Daff, 2013; Tam, 
2013. Auyeung, Sands, 1997;

Kamran, Kazi, Manzurul, 
1997; Smith-Ruig, 
2009; Adapa, Sheridan, 
Rindfleish, 2015.

Asia and Europe Oswick, Barber, Speed, 
1994; Morgan, 1997; 
Stoner 2009; Senik, 
Broad, Mat, Kadir, 2013

Morgan, 1997; Uyar and 
Gungormus, 2011; Senik, 
Broad, Mat, Kadir, 2013; 
Zureigat, 2015

- Auyeung, Sands, 1997;
Danziger and Eden, 2006; 
Sugahara and Boland, 
2009; Byrne, Willis, Burke, 
2012; Grottke, Pelger, 
Schmiedeberg, 2013

Source: own compilation .

2. Goal and methodology

Primarily, this review of research studies is motivated by the wish to identify a set of skills 
and attributes perceived by students as critical for a successful career in accounting-related 
jobs . In order to accomplish the above stated goal, we reviewed results of surveys conducted by 
academics from different parts of the world, compared and categorised them . In anticipation 
of the conclusions of this exercise, already at the beginning we need to make a reservation, 
which clearly emerged in the course of the exercise and exerted a meaningful impact on the 
choice of studies and methodology . Unfortunately, it is difficult to compare the results of 
studies on student perceptions of the importance of skills/attributes because researchers have 
deployed different methods in their investigations .

Although practically all the studies concerning the student perspective on accounting skills 
were questionnaire-based, sets of competencies and skills differed . Further in this paper we 
will demonstrate that the number of skills/attributes that have been considered in more than 
one study is much smaller than the number of skills/processes featuring in just one study . 
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Moreover, different scales were used to assess the relevance of these skills/attributes . In most 
cases, the respondents were asked to rate their answers about the importance of a given skill/
attribute for a career in the accounting profession on a five-point scale from 1 “not impor-
tant” to 5 “extremely important” . However, some researchers used a four-point scale, where 
by choosing 1, the respondents gave the highest priority to the skill/attribute in question 
[Oswick, Barber, and Speed, 1994] . There were also surveys in which the importance of skills 
was assessed without any five- or four-point scale and the students were asked to choose three 
skills they considered the most important from a bigger set of skills listed in the question-
naire . A skill/attribute chosen by the biggest number of the students was considered the most 
important . Consistently, the second most important skill/attribute was the one ticked by the 
second highest number of the respondents .

Difficulties in comparing the results of different surveys are exacerbated by one more 
aspect, i .e . a different scope of results that have been disclosed . For instance, Parham, Noland, 
and Kelly [2012] used a questionnaire containing 42 skills/attributes, while they disclosed the 
results for only 9 of the most important skills/attributes and 5 skills which the students con-
sidered the least important for their future career in the accounting profession . On the other 
hand, Klibi and Oussii [2013] used a questionnaire containing a set of 78 skills/attributes and 
revealed all of the obtained results .

To start with, we decided to review all the publications from group one included in Table 
1 . However, due to the above-mentioned difficulties, we finally focused on five research studies 
that we discuss below . The results of four research studies which used a five-point scale from 
1 to 5 to assess skills/attributes have been grouped and presented in Table 3 . These research 
studies were conducted by:
R1 – Kavanagh and Drennan [2008];
R2 – Awayiga, Onumah and Tsamenti [2010];
R3 – Parham, Noland and Kelly [2012];
R4 – Klibi and Oussii [2013] .

The final study considered in this publication (i .e . R5) was conducted by Jackling and 
De Lange [2009] . Since the results of this last survey may not be directly compared with the 
results of surveys R1-R4 (because they are based on different methodologies), its results are 
not included in Table 3 .

When working on Table 3, which includes the results of research studies R1, R2, R3, 
and R4, we adopted some assumptions (illustrated in Table 2) . The second column specifies 
in an alphabetical order all the skills included in the above-mentioned surveys for which the 
results were disclosed . Importantly, descriptions of skills and competencies are given in the 
original wording . That was dictated by the wish to quote the results of surveys in the most 
faithful manner but also to show differences in terminology used in these surveys . If the name 
of a skill/attribute has been used in two or more surveys, it is given in Table 3 only once . In 
other words, we eliminated repetitions, however, only with regard to skills/attributes which 
were called by the authors by exactly the same name . Columns from 3 to 6 include the results 
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of surveys R1-R4 . If in the column of a particular survey there is “-” in the row of a particular 
skill/attribute, it means the skill/attribute was either not considered in the survey or the results 
for this skill/attribute were not disclosed .

Table 2.  Assumptions adopted to compare the results of surveys on student perceptions  
of the importance of individual skills

1 2 3 4 5 6

No. Skill R1 R2 R3 R4

1. Skill one

2. Skill two

3. Skill three

… …

n. Skill n

Source: own compilation .

When it comes to the methodology of this review, we need to bear in mind that in the 
subject-matter literature the skills which students believe they should have when entering the 
accounting profession are divided into two categories . In analyses published after the year 
2000 we have often come across statements that nowadays technical skills are not enough 
as one needs also generic skills . Despite this rather widely shared conclusion, usually these 
categories are not explicitly defined and, on many occasions, researchers do not use them 
to categorise competencies and skills in their studies . For these reasons we have not used 
these categories in our review .

3. Studies: a review

Below we outline and discuss the results of six research studies (R1-R5) . As we have 
already mentioned, the results of four of them (R1-R4) have been not only discussed but also 
presented in Table 3 .

Research R1 was conducted in Australia by Marie H . Kavanagh and Lyndal Drennan [2008] 
who asked four research questions . The first question, which is the most important for our 
review, reads: What professional skills do graduating accounting students perceive as having the 
highest priority for career success? The survey involved 322 students of economics graduating 
from one out of three universities (public and private) . In order to answer the above stated 
research question the respondents were asked to rate 47 skills included in the questionnaire 
on a scale from 1 “not important” to 5 “extremely important” . The results that were obtained 
and disclosed are presented in Table 3 . With respect to this particular survey, we would like 
to make the following comments . Firstly, although the minimum score a skill could receive 
was 1, all of 47 skills scored between 3 .07 and 4 .25 with twelve skills/attributes having ratings 
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above 4 . It means all of these skills were perceived as at least moderately important by the 
students . Secondly, amongst the skills/attributes with ratings not lower than 4, one will not find 
technical skills dedicated exclusively to accounting, such as accounting software skills (rating 
3 .83) or technical/bookkeeping (3 .65) . This result apparently coincides with the widespread view 
in the subject-matter literature that nowadays technical bookkeeping skills are not enough 
to work in the accounting profession . There are other competencies whose importance is 
perceived as higher than that of technical skills . Skills with ratings not lower than 4 in this 
survey include (in the order of priority): continuous learning, decision-making, problem solving, 
oral communication, self-motivated, critical thinking, professional attitude, teamwork, written 
communication, computer literacy, analytical, work ethic . Thirdly, foreign languages scored the 
least among all these skills (foreign language, 3 .07) . However, when interpreting this result, we 
need to bear in mind that the survey was conducted in an English-speaking country . Hence, 
the result does not necessarily inform about the importance of the ability to speak foreign 
languages in non-English speaking countries (e .g . in Poland) . Fourthly, the survey provides 
no definition of the notion of career success used in the research question . By the same token, 
the fact that career success can be understood differently by different people (having diverse 
preferences) was completely disregarded, which might have determined the obtained results .

Research R2 was conducted by Joseph Y . Awayiga, Joseph M . Onumah, and Mathew 
Tsamenti [2010] in Ghana . In this case, the respondent group comprised graduates of majors 
related to accounting and employers . The authors divided skills into two groups: professional 
skills and technology skills . Research questions concerned these two groups of skills . The first 
research question read: What are the professional skills considered important for the current/
future career of accounting graduates as perceived by both employers and graduates, and how 
are the ratings of these skills different or similar between the two groups? The second one was 
formulated as follows: What are the technology skills considered important to be possessed by 
new accounting graduates for entry-level work and career advancement as perceived by both 
employers and graduates, and how are the ratings of these skills different or similar between the 
two groups? From the point of view of our review, the student perspective is important, which 
is why we will discuss the results of survey R2 concerning only this group of respondents . The 
researchers received completed questionnaires from 131 students . The questionnaires included 
a collection of skills whose importance for current/future career in the accounting profession 
was assessed on a scale from 1 “not important” to 5 “extremely important” . Similarly to the 
first research study R1, the results of R2 are included in Table 3 . For R2 we have formulated 
the following observations and conclusions . Firstly, like in R1, all the skills received ratings 
much higher than the lowest possible score, i .e . 1 . The lowest rating of 3 .4 was given to the 
skill called “Windows” . The highest rating (4 .77) was given to Analytical/critical thinking . 
Secondly, all the professional skills scored more than 4 . Professional skills included in this 
case: analytical/critical thinking, communication skills, professional demeanour, intellectual 
skills, computing technology, interpersonal skills, personal skills, organizational and business 
management skills, technical and functional skills . Thirdly, almost all the technology skills 
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received ratings lower than 4 (in Table 3 these skills are annotated as “technology skill”) . The 
only exception is Spreadsheet package skill (rating 4 .74) . This seems to confirm the conclusion 
from the previous research R1, according to which today one needs more than just technical 
skills to have a career in accounting . There are other skills more important than technical ones . 
Fourthly, among 18 skills considered in R2, there is only one entitled in the same way as in R1 
(Interpersonal skills) and three called similarly: Analytical/critical thinking, Communication 
skills, and Professional demeanour. Surveys R1 and R2 suggest that the students assessed the 
above-mentioned four skills in a similar way . However, it is worth noting at this point that the 
differences in lists of skills considered in different surveys hinder comparisons of their results .

Research R3 was carried out by Abbie Gail Parham, Thomas G . Noland, and Julia Ann 
Kelly [2012] in the USA . They aimed at finding out which skills are perceived by students as 
important for their future professional career . The primary research question concerned the 
opinions of students to determine what skills they deem to be important for their future careers. 
The researchers collected answers from a group of 205 students, 46 .5% of whom had chosen 
accounting as a major . The research questionnaire contained 42 skills rated on a scale from 1 
(not important) to 5 (extremely important) . In the description of the survey Parham, Noland, 
and Kelly did not single out all the skills from which students could choose . They listed nine 
skills which were deemed extremely important (see Table 3) and five rated as the least impor-
tant . The results and the description of the survey have led the author of this publication to the 
following conclusions and observations . Firstly, the importance of the skills was rated from 
2 .34 to 4 .41 . Secondly, the skills which Parham, Noland, and Kelly considered critical received 
ratings above 4 . The set comprises nine skills, out of which eight featured under identical names 
in surveys R1 or R2, while one featured under a similar name in research R1 . The set includes 
the following skills (in the order of priority): professional demeanour, written communication, 
motivation, decision-making, oral communication, interpersonal skills, analytical/critical think-
ing, leadership, teamwork . Interestingly, none among these skills is strictly technical, which 
seems to confirm the conclusion about technical skills drawn for research studies R1 and R2 . 
Thirdly, the ability to speak a foreign language was the second lowest rated skill . However, 
similarly to survey R1, one may not forget that research study R3 was also conducted in an 
English-speaking country .

Research R4 was conducted by Mohamed Faker Klibi and Ahmed Atef Oussii [2013] 
in Tunisia . They posed two research questions . The second question concerned student per-
ceptions of skills that they see as critical for a successful career in accounting-related jobs . The 
question was identical with the one asked by Kavanagh and Drennan [2008]: What profes-
sional skills do graduating accounting students perceive as having the highest priority for career 
success? Yet, differently from Kavanagh and Drennan [2008], Klibi and Oussiod included as 
many as 781 skills in the questionnaire addressed to students . These skills were divided into 
the following seven groups: (1) Technical skills (accounting, financial and tax), (2) management 

1 Kavanagh and Drennan [2008] considered 47 skills and attributes .
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skills, (3) IT skills, (4) Physical qualities, (5) Intellectual skills, (6) Interpersonal skills, and 
(7) Personal skills . The students were expected to assess the importance of these skills and 
attributes on a five-point scale from 1 (irrelevant) to 5 (critical) . A questionnaire with these 
skills and attributes was distributed among 92 students of accounting at four universities 
offering courses in economics . Eighty-one questionnaires were returned and used to calculate 
the results presented in Table 3 . The results and description of research R4 have led the author 
to the following conclusions and observations . Firstly, ratings given to skills ranged from 
2 .930 to 4 .590 (unlike in research studies R1-R3, the authors of R4 gave results to the third 
decimal place) with only two skills rated below 3 . Thus, similarly to surveys R1-R3, also in this 
case the students assessed the importance of individual skills as at least moderate . Secondly, 
33 skills received ratings not lower than 4 . These skills include the so-called technical skills, 
which seems to contradict the conclusions from research studies R1-R3 on the importance 
of these skills . Thirdly, language skills scored 4 .050, that is higher than in English-speaking 
countries . Fourthly, although the survey included as many as 78 skills, only seven out of them 
were phrased identically as in research studies R1-R3 and ten were phrased in a similar way 
to surveys R1-R3 . Based on this observation, the author believes that due to the number of 
skills and names used to describe them, the results obtained by Klibi and Oussii [2013] are 
probably the most difficult to be compared with the rest of surveys .

Table 3.  Rating of the importance of skills needed in the accounting profession:  
the results of studies on the student perspective

1 2 3 4 5 6

No. Skill R1 R2 R3 R4

1. Ability to develop effective learning methods - - - 2.930

2. Ability to inspire confidence (credibility, honesty) - - - 4.345

3. Ability to stimulate and to facilitate - - - 3.851

4. Accounting for property, plant and equipment - - - 4.135

5. Accounting software skills 3.83 - - -

6. Actuarial and risk assessment - - - 3.679

7. Adapt to situation of changes - - - 3.880

8. Advertising and promotion - - - 3.012

9. Analysis capacity and logical thinking - - - 3.765

10. Analytical 4.06 - - -

11. Analytical/Critical thinking - 4.77 4.24 -

12. Analyze business performance - - - 3.650

13. Analyze cost and margins - - - 3.913

14. Capacity for dialogue, exchange and negotiation - - - 4.333

15. Cash management basics - - - 4.358

16. Change management 3.44 - - -

17. Citizenship 3.18 - - -

18. Collaborate with other teams - - - 4.049
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1 2 3 4 5 6

No. Skill R1 R2 R3 R4

19. Communication skills - 4.41 - -

20. Communication software – Outlook (technology skill) - 3.59 - -

21. Company promotion 3.50 - - -

22. Computer literacy 4.06 - - -

23. Computer Security skill - - - 3.802

24. Computer technology competence 3.68 - - -

25. Computing technology - 4.25 - -

26. Conduct audits and prepare final reports - - - 4.283

27. Conduct inventory and check accounting records - - - 4.098

28. Consolidate financial statements - - - 4.222

29. Continuous learning 4.25 - - -

30. Creativity 3.78 - - -

31. Critical reading - - - 3.888

32. Critical thinking 4.11 - - 3.938

33. Cross-cultural appreciation 3.19 - - -

34. Cross-cultural communication 3.35 - - -

35. Cultural sensitivity 3.36 - - -

36. Customer service 3.71 - - -

37. Database package (technology skill) - 3.99 - -

38. Decision modelling 3.63 - - -

39. Decision-making 4.19 - 4.31 -

40. Develop and manage budgets - - - 3.913

41. Develop business plans - - - 3.518

42. Electronic commerce (technology skill) - 3.57 - -

43. Emotional Stability: self-control, calm. - - - 3.925

44. Empathy - - - 3.543

45. Ensure effective financial control - - - 4.234

46. Ensure the smooth running of internal control - - - 3.950

47. Entrepreneurship 3.57 - - -

48. Ethical awareness 3.79 - - 3.382

49. Find creative solutions - - - 3.987

50. Find effective ways to solve problems - - - 3.765

51. Flexibility 3.90 - - 4.098

52. Foreign language 3.07 - 2.71 -

53. Good posture and looking physically presentable - - - 4.024

54. Hardware skills - - - 4.111

55. Independent thought 3.93 - - -

56. Intellectual skills - 4.27 - -

57. Interdisciplinarity 3.87 - - -

58. Interpersonal skills 3.85 4.21 4.27 -

59. Investment Analysis and Portfolio Management - - - 3.222
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1 2 3 4 5 6

No. Skill R1 R2 R3 R4

60. Leadership 3.89 - 4.20 3.790

61. Listen effectively to obtain information - - - 4.259

62. Listening 3.69 - - 4.110

63. Logical argument 3.97 - - -

64. Macro Economics - - 2.86 -

65. Mastering foreign languages - - - 4.050

66. Mastering Good Governance series - - - 3.592

67. Mastering tax system - - - 4.160

68. Measurement 3.66 - - -

69. Micro Economics - - 2.83 -

70. Motivation - - 4.32 -

71. Negotiation 3.85 - - -

72. Optimism - - - 3.740

73. Oral communication 4.18 - 4.29 -

74. Organizational and business management skills - 4.06 - -

75. Organize and delegate works - - - 3.950

76. Organize and manage human resources - - - 3.333

77. Organize workload and handle tight deadlines - - - 4.197

78. Participate in planning - - - 3.481

79. Perform electronic transfer of accounting data - - - 3.913

80. Perform the bank reconciliation statement - - - 4.209

81. Personal convictions - - - 4.000

82. Personal health practices - - - 3.950

83. Personal skills - 4.06 - -

84. Personal style - - - 4.000

85. Practice sports - - - 2.940

86. Prepare financial statements - - - 4.590

87. Prepare invoices control - - - 4.123

88. Prepare payroll - - - 3.876

89. Prepare tax returns - - - 4.222

90. Present and defend points of view and the outcomes of their own work, 
in writing, to colleagues, clients, and superiors - - - 3.910

91. Present and defend points of view and the outcomes of their own work, 
verbally, to colleagues, clients, and superiors - - - 4.112

92. Presentation software (technology skill) - 3.95 -

93. Pressure resistance - - - 3.760

94. Problem solving 4.19 - - -

95. Professional attitude 4.10 - - -

96. Professional demeanour - 4.37 4.41 -

97. Project management 3.72 - - -

98. Read with understanding 3.91 - - -

99. Research 3.57 - - -

007_JMSF nr 36.indb   132 29/03/2019   13:30



Student perspective on skills needed in the accounting profession: a review of studies  133

1 2 3 4 5 6

No. Skill R1 R2 R3 R4

100. Resource management 3.58 - - -

101. Retailing and Sales - - 2.34 -

102. Risk analysis 3.72 - - -

103. Risk propensity 3.35 - - -

104. Role Playing - - 2.85 -

105. Select and assign work priorities - - - 4.111

106. Self confidence - - - 4.110

107. Self-motivated 4.11 - - -

108. Self-promotion 3.49 - - -

109. Self-training - - - 3.925

110. Sense of humor - - - 3.802

111. Sense of personal identity - - - 3.850

112. Sense of solidarity - - - 3.962

113. Social adaptability - - - 3.913

114. Social justice 3.36 - - -

115. Solve unstructured problems - - - 3.814

116. Spreadsheet package (technology skill) - 4.74 - -

117. Strategic management 3.64 - - 3.888

118. Take reasonable job-related risk - - - 4.049

119. Teamwork 4.10 - 4.15 -

120. Technical and functional skills - 4.01 - -

121. Technical/bookkeeping 3.65 - - 4.506

122. Techno. Management and budgeting (technology skill) - 3.91 - -

123. Tenacity 3.81 - - -

124. Tenacity, perseverance and self-motivation - - - 4.135

125. The ability to use various information - - - 3.900

126. The desire for personal success - - - 4.308

127. The effective use of Electronic Data Interchange procedure - - - 3.740

128. The effective use of visual aids in presentations - - - 3.775

129. The selection and the use of appropriate software - - - 4.209

130. The use of quantitative methods, and statistics - - - 3.283

131. To record provisions for depreciations - - - 4.395

132. Track inventory analysis - - - 3.888

133. Updating control procedures - - - 3.580

134. Use and understand various information - - - 4.225

135. Values 3.96 - - -

136. Windows (technology skill) - 3.40 - -

137. Word-processing package (technology skill) - 3.65 - -

138. Work ethic 4.04 - - -

139. World wide web (technology skill) - 3.56 - -

140 Written communication 4.07 - 4.33 -

Source: own compilation based on Kavanagh and Drennan [2008]; Awayiga, Onumah and Tsamenti, [2010]; Parham, Noland and 
Kelly [2012]; Klibi and Oussii [2013] .
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The final research study (R5) included in this review was conducted by Beverley Jackling 
and Paul de Lange [2009] in Australia . The main research question asked in it concerned 
graduates and read as follows: What emphasis did graduates perceive was given in academic 
programs in terms of technical and generic skills? When it comes to the graduates’ perception 
of skills, the authors added one more theme of specific importance to this review, which, 
however, was not explicitly articulated in any research question . In the second part of the 
questionnaire addressed to the graduates, they were asked to identify three skills they con-
sidered the most important for successful progression in their career . The questionnaires 
were sent to 650 graduates of an Australian university . One hundred seventy-four complete 
answers were returned; they were used to rank the importance of skills critical for success 
in the accounting profession from the graduate perspective . Based on the results, the authors 
concluded that three skills perceived by the graduates as crucial for successful progression 
in their career are generic rather than technical . The hierarchy of importance identified 
in the survey was the following (from the most to the least important): communication skills 
(verbal and written), problem-solving skills, personal skills (e.g. think independently creativity, 
flexibility), analytic/design skills (e.g. evaluate, interpret), key accounting and associated skills, 
work ethic, time management, interpersonal skills (e.g. presentation and negotiating skills), team 
skills, ethical values, technology . As observed by the authors of this research, the conclusion 
seems to concur with what was found by other researchers (the authors mention Albin and 
Crockett, 1991; LaFrancois, 1992; Hock, 1994; Morgan, 1997; NCVER, 2003; Howieson, 2003; 
CPA Australia, 2005) .

In the subject-matter literature there are also surveys focused on the importance of indi-
vidual skills, e .g . IT literacy [Stoner, 2009; Senik, Broad, Mat, Kadir, 2013] or communication 
skills [Zaid and Abraham, 1994; Morgan 1997] . These studies reflect the importance of these 
skills and show deficits thereof . Yet, they do not help identify the relative importance of vari-
ous skills, which is why they have not been discussed in detail in the above literature review .

4. Summary

Based on the above literature review, we formulated the following conclusions . Firstly, 
the surveys were conducted on different sets of skills . Differences concerned the number 
of skills listed in research questionnaires, their names, and the number of skills disclosed 
in the obtained results . For these reasons the comparison of results obtained by differ-
ent researchers in different parts of the world and in different settings is hindered and 
conclusions drawn from them can be erroneous . On the other hand, skills and attributes 
considered in the questionnaires can be selected freely . Secondly, even if we bring together 
surveys carried out for similar sets of skills, there is no consensus as to a detailed hierarchy 
of the importance of individual skills . The content of Table 2 allows us only to conclude 
that skills/attributes, which:
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(a) are in the top nine2 of the hierarchy of importance in at least three studies include skills 
connected with communication (communication skills, listen effectively to obtain information, 
oral communication, written communication), teamwork (team skills, teamwork), analytical 
(analytic/design skills, analytical, analytical/critical thinking), and decision-making skills;

(b) are in the top nine of the hierarchy of importance in at least two surveys include skills 
linked with the value system (ethical values, values, work ethic), professionalism (pro-
fessional attitude, professional demeanour), logical thinking (logical, logical argument), 
accounting (conduct audits and prepare final reports, key accounting and associated skills, 
prepare financial statements, technical bookkeeping, to record provisions for depreciations), 
and interpersonal skills (interpersonal skills) .
The above shows that potential employees realise that in order to work in the account-

ing profession they need not only technical skills but also other, so-called generic ones . 
Thirdly, in some cases the term “successful career path” was used, although the term itself 
was not defined . Career success can be interpreted differently and measured, e .g ., in terms 
of salary, employment stability, highly appreciated quality of work or prestige linked with for 
whom we work . This aspect was highlighted by Theresa Smith-Ruig [2009], who found out 
that “career plateau is (…) strongly influenced by how an individual defines career and success” . 
How we perceive success may (but does not have to) impact our perception of the importance 
of skills and attributes . Having the aforesaid in mind, it seems that further studies in which the 
term could be described more precisely would be fully justified and needed . For instance, we 
could assume that success means (a) having a satisfactory job in accounting or management 
accounting or (b) doing one’s job correctly in accounting or management accounting sections .

This paper is the first stage of a wider scientific and research effort focused on skills 
necessary in the accounting profession . Further stages include publication of the results of 
studies carried out by the author and the review of surveys that have been conducted in the 
area in question in Poland . This paper reflects the present stage of the research and is focused 
exclusively on research studies conducted in other countries .
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