
The Wroclaw School of Banking
Research Journal
No. 1(39)/2014

Challenges and Conceptions  
in Contemporary Logistics



Zeszyty Naukowe
Wyższej Szkoły Bankowej we Wrocławiu

Nr 1(39)/2014

Wyzwania i koncepcje
współczesnej logistyki 

redaktorzy naukowi

Andrzej Bujak i Monika Paradowska

 
Wydawnictwo

Wyższej Szkoły Bankowej w Poznaniu

Wrocław 2014



The Wroclaw School of Banking
Research Journal
No. 1(39)/2014

Challenges and Conceptions  
in Contemporary Logistics

volume editors

Andrzej Bujak and Monika Paradowska

 
The Poznan School of Banking Press 

Wroclaw 2014



Rada naukowa / Research Council
Przewodnicząca / Chairwoman: prof. dr hab. Maria Cieślak (Polska)
Członkowie / Members: dr hab. Barbara A. Despiney-Żochowska (Francja),
prof. nadzw. dr hab. Andrzej Bujak (Polska), prof. dr hab. Jens Laage-Hellman (Szwecja),
prof. dr hab. Piotr Migoń (Polska), prof. dr hab. Walentyna Pidlisnyuk (Słowacja),
prof. dr hab. Aniela Styś (Polska), prof. dr hab. Wasilij Szwec (Ukraina),
prof. dr hab. Jan Vachal (Czechy), prof. dr hab. Jutta Weber (Niemcy)

Komitet redakcyjny / Editorial Board
Przewodniczący / Chairman: prof. dr hab. Stefan Forlicz
Członkowie / Members: prof. nadzw. dr hab. Maciej Jasiński, prof. nadzw. dr hab. Krzysztof Łobos, 
prof. dr hab. Stanisław Styś, prof. nadzw. dr hab. Jacek Unold

Czasopismo recenzowane według standardów Ministerstwa Nauki i Szkolnictwa Wyższego.
Lista recenzentów na stronie www.wsb.pl/wroclaw/lista-recenzentow
oraz w ostatnim numerze czasopisma z danego roku. 

Procedura recenzowania / Reviewing Procedure: www.wsb.pl/wroclaw/procedura-recenzowania
The journal reviewed in compliance with the Ministry of Science and Higher Education.
The list of peer-reviewers is available at www.wsb.pl/wroclaw/lista-recenzentow
and the most recent issue of the journal in the given year.

„Zeszyty Naukowe WSB we Wrocławiu” są umieszczone na liście czasopism punktowanych 
Ministerstwa Nauki i Szkolnictwa Wyższego z dnia 17.12.2013 r. (wykaz „B”, pozycja 2588, liczba punktów: 6). 
Czasopismo jest również zarejestrowane w bazie IC Journal Master List (ICV 2012: 5.58).

Redaktor naczelny czasopisma / Editor-in-chief
prof. nadzw. dr hab. Kazimiera Wilk, Wyższa Szkoła Bankowa we Wrocławiu

Redaktorzy tematyczni tomu / Theme editors of volume
prof. nadzw. dr hab. Andrzej Bujak, Wyższa Szkoła Bankowa we Wrocławiu
dr Monika Paradowska, Uniwersytet Opolski

Redaktor statystyczny / Statistical editor
dr Anna Błaczkowska

Sekretarz naukowy – osoba do kontaktu / Scientific editor – contact person
dr Adam Hetmańczuk, mobile: +48 600 290 792, e-mail: redakcja@wsb.wroclaw.pl

Tłumaczenie artykułów / Articles translated by      
Łukasz Borkiewicz

Redaktor prowadzący / Text editor
Elżbieta Turzyńska

Redakcja, korekta, skład i łamanie / Editing, proofreading and typesetting
Maria Wlazło

Projekt okładki / Cover design
Jan Ślusarski

Wersja pierwotna – publikacja drukowana / Source version – printed publication
Nakład: 150 egz. / Circulation: 150 copies
Instytucja Finansująca / Financing Authority: Wyższa Szkoła Bankowa we Wrocławiu

© Copyright by Wyższa Szkoła Bankowa w Poznaniu, 2014

ISSN 1643-7772

WYDAWNICTWO WYŻSZEJ SZKOŁY BANKOWEJ W POZNANIU
al. Niepodległości 2, 61-874 Poznań, tel. 61 655 33 99, 61 655 32 48
e-mail: wydawnictwo@wsb.poznan.pl, dzialhandlowy@wsb.poznan.pl
www.wydawnictwo.wsb.poznan.pl
Druk i oprawa / Printed and bound by: Zakład Poligraficzny Moś i Łuczak, Poznań



Table of Contents

Editorial (Andrzej Bujak, Monika Paradowska)  . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Part I. Conditions for and directions  
of the development of the contemporary logistics

Alicja Gębczyńska, Andrzej Bujak 
Analysis of activities comprising administration of logistic processes  . . . . . . . . . .  13
Jacek Jagodziński
The extended Hurwicz criterion for decision making in logistic applications  . . . . .  25
Sabina Kauf
Public logistics – development and determinants  . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
Jarosław Kłosowski
Global logistics – main directions of development in management theory 
and practice  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57
Edward Michlowicz
Contemporary production logistics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73
Damian Ostrowski
Rationale behind the need for the implementation of strategic ideas  
in a logistics company’s management system  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  87
Joost Platje
Physical infrastructure and logistics  
from the perspective of transaction costs economics  . . . . . . . . . . . . . . . . . . . . . . . .  99
Vasily Yakovlevich Shvets, Lilia Walentinovna Shvets, Julia Valerievna Dubey
How to create a KPI system to optimize warehousing complex operation?  . . . . . . . .  111

Part II. Secleted problems of creating transport systems 
Andrzej Bujak, Andrzej Surowiecki
Designing of railway track subgrade with reference  
to the requirements of the Eurocode 7 standard  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125
David Ramsey
Land transport policy in Ireland and Poland: A game theorist’s view  . . . . . . . . . . .  145
Daniel Šitera
The transnationalization of railway in the Czech Republic:  
An instititutional travel from formal to informal monopoly?  . . . . . . . . . . . . . . . . . .  169



Table of Conntens6

Ryszard Wawruch
Security of maritime transport and the supply chain to the ports  . . . . . . . . . . . . . .  195

Part III. Sustainable development as a determinant  
of logistics and transport processes

Artem Bardas, Mykola Boychenko, Oleksiy Kazymyrenko
Developing theoretical rules regarding  
environmental factors in logistical management  . . . . . . . . . . . . . . . . . . . . . . . . . . .  213
Anna Brdulak
The importance of sustainable development – the ecological aspect  . . . . . . . . . . . .  223
Andrzej Surowiecki, Andrzej Bujak
Environmental protection solutions  
in the process of the Polish railway modernisation  . . . . . . . . . . . . . . . . . . . . . . . . . .  235
Monika Paradowska
Problems involved in the development of instruments supporting  
the creation of sustainable behaviour in transport  . . . . . . . . . . . . . . . . . . . . . . . . . . .  255
John Stepan
Sustainability in the supply-chain: reducing supply-chain  
Green-House Gas emissions in Medium Sized Businesses  . . . . . . . . . . . . . . . . . . .  277

Part IV. Presentations delivered to the First International Conference  
“Innovations for and transitions to Sustainable Transport Systems”

Introductory note (Monika Paradowska)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301
Domingo Cabeza
Reverse Logistic as a competitive factor in the supply chain  . . . . . . . . . . . . . . . . . .  303
Steffen Nestler
Freight Villages (GVZ) in Germany as key factor for intermodal transport  . . . . . .  313



Spis treści

Wstęp (Andrzej Bujak, Monika Paradowska)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Część I. Uwarunkowania i kierunki rozwoju współczesnej logistyki
Alicja Gębczyńska, Andrzej Bujak 
Analiza działań składających się na kierowanie procesami logistycznymi  . . . . . . .  13
Jacek Jagodziński
Rozszerzone kryterium Hurwicza podejmowania decyzji  
dla zastosowań logistycznych  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25
Sabina Kauf
Logistyka publiczna – rozwój i uwarunkowania  . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
Jarosław Kłosowski
Logistyka globalna – główne kierunki rozwoju w teorii i praktyce zarządzania  . . . .  57
Edward Michlowicz
Współczesna logistyka produkcji  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73
Damian Ostrowski
Uzasadnienie potrzeby implementowania idei strategicznej  
w zarządzanie przedsiębiorstwem logistycznym  . . . . . . . . . . . . . . . . . . . . . . . . . . .  87
Joost Platje
Infrastruktura fizyczna i logistyka  
z perspektywy ekonomii kosztów transakcyjnych  . . . . . . . . . . . . . . . . . . . . . . . . . .  99
Vasily Yakovlevich Shvets, Lilia Walentinovna Shvets, Julia Valerievna Dubey
Jak stworzyć system KPI, aby zoptymalizować operacje  
kompleksu magazynowego?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111

Część II. Wybrane problemy kształtowania systemów transportowych
Andrzej Bujak, Andrzej Surowiecki
Projektowanie torowiska kolejowego  
w odniesieniu do wymogów standard Eurokod 7  . . . . . . . . . . . . . . . . . . . . . . . . . . .  125
David Ramsey
Polityka transportu drogowego w Irlandii i w Polsce z perspektywy teorii gier  . . . . .  145
Daniel Šitera
Transnacjonalizacja kolei w Republice Czeskiej: instytucjonalny przeskok  
od monopolu formalnego do nieformalnego?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169



Spis treści8

Ryszard Wawruch
Bezpieczeństwo transportu morskiego oraz łańcuchów dostaw do portów  . . . . . . .  195

Część III. Zrównoważony rozwój jako determinanta  
procesów logistycznych i transportowych

Artem Bardas, Mykola Boychenko, Oleksiy Kazymyrenko
Środowiskowe czynniki zarządzania logistycznego  . . . . . . . . . . . . . . . . . . . . . . . . .  213
Anna Brdulak
Znaczenie zrównoważonego rozwoju – aspekt ekologiczny  . . . . . . . . . . . . . . . . . . . .  223
Andrzej Surowiecki, Andrzej Bujak
Rozwiązania z zakresu ochrony środowiska w procesie modernizacji  
polskiej kolei  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235
Monika Paradowska
Problematyka budowy instrumentów na rzecz kreowania  
zrównoważonych zachowań transportowych  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  255
John Stepan
Zrównoważony rozwój w łańcuchu dostaw: redukcja emisji  
gazów cieplarniach w łańcuchu dostaw średnich przedsiębiorstw  . . . . . . . . . . . . . .  277

Część IV. Prezentacje wygłoszone podczas I Międzynarodowej Konferencji  
„Innovations for and transitions to Sustainable Transport Systems”

Wstęp (Monika Paradowska)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301
Domingo Cabeza
Logistyka zwrotna jako czynnik konkurencyjności w łańcuchu logistycznym  . . . . .  303
Steffen Nestler
Centra logistyczne w Niemczech jako kluczowy czynnik  
dla transportu intermodalnego  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313



Editorial

This edition of The Wrocław School of Banking Research Journals is entirely 
devoted to the current status of an immensely significant problem of develop-
mental conditions and trends in contemporary logistics. The papers published, 
developed by both foreign and Polish academics as well as practitioners, touch 
upon very important matters, such as endogenous and exogenous transformations 
observed in the field of logistics, determining its perception, functioning as well 
as areas of application and directions for further development.

The volume has been divided into four thematic parts. The articles grouped 
in the first one discuss a diversified selection of problems, the identification and 
interpretation of which make it possible to notice important changes and develop-
ment conditions of the contemporary logistics, but also elaborate upon  matters 
related to modern logistic solutions. The second part deals with selected problems 
involved in forming and functioning of transport systems, including their percep-
tion from the perspective of the regulations implemented under the  European 
Union’s Common Transport Policy. The third part illustrates challenges resulting 
from the necessity to pursue sustainable development in its broad understanding as 
well as its implications for transport and logistics. The final part provides abridged 
versions of two presentations delivered at the First International  Con ference en-
titled “Innovations for and Transitions to Sustainable Transport Systems”, held on 
12th April 2013 on the premises of the Wrocław School of Banking, organised by 
the Department of Logistics of the Wrocław School of Banking in collaboration 
with the University of Applied Sciences in Zittau/Görlitz (Germany) as well as 
the Polish branch of the European Association of Environmental and Resource 
Economists.

We are hoping that this edition of The Wrocław School of Banking Research 
Journals will contribute its fair share of added value to the discourse on the prob-
lems of contemporary logistics and encourage further circles of persons involved 
in this subject matter, both as practitioners and theorists, to share their insights 



Editorial10

in our publications, so that the  successive editions could become an international 
forum for sharing research  results and concepts delivered by Polish and foreign 
representatives of the worlds of science and practice interested in the notions of 
logistics and transport. We are certain that both this as well as the incoming edi-
tions of the Journals will meet your expectations.

prof. nadzw. dr hab. Andrzej Bujak
dr Monika Paradowska
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Conditions for and directions  
of the development  

of the contemporary logistics
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Analysis of activities comprising administration  
of logistic processes

Alicja Gębczyńska
Wrocław School of Banking

Andrzej Bujak
Wrocław School of Banking

Abstract. Process administration problems have been discussed in the article with reference 
to logistic processes. The authors have analysed individual stages of process administration with 
due regard to potential risks. The purpose of the article was to indicate the activities that should be 
undertaken while administering logistic processes. The conclusions drawn should ensure efficient 
performance of logistic tasks, on one hand, as well as satisfaction of customers’ requirements and 
an efficient pursuit of the organisation’s goals, on the other hand.

Key words: logistic processes, process management, process administration

1. Introduction

An organisation may function in a vertical and a horizontal arrangement. The 
vertical one is characterised by the attention being mainly focused on  activities 
and functions performed, unlike the horizontal arrangement concentrated on the 
processes identified within enterprises. The vertical arrangement is based on an 
organisational structure, a division into functions and tasks stemming from   
a hierarchical layout, whereas the horizontal one functions in reference to pro-
cesses and relations between them. 

In order to meet the requirements of contemporary organisations, systemic 
process-based solutions must be implemented. Processes are not always 
performed by a single unit, and not even by one organisational division. This 
implies a necessity to integrate the vertical approach with the horizontal one 
for the sake of the strategy envisaged. By facilitating the activities undertaken 
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based on an analysis of processes, one can improve the operating efficiency of 
an organisation. A system-based mechanism according to which an organisation 
functions makes its members realise how important it is to always take the entire 
set of cause and effect relations into consideration. The analysis of problems 
from the cause and effect perspective makes it possible to identify the causes of 
nonconformities and affect the causes which contribute to the fact that the problem 
has emerged to the largest extent. By eliminating the reasons for a previously 
identified problem, one can prevent its undesired effects. Initiatives focused 
on immediate and temporary problem solving do not eliminate the potential 
for its re-emergence in the future. The analysis of cause and effect relations 
with reference to a system consists in identifying errors/issues that processes 
may contain, finding their causes in activities and monitoring their effects 
in the system. Hence one should address the activities in order to eliminate 
defects occurring in processes and manifesting themselves in the system. For 
the sake of substantiation of the hypothesis envisaged, an example of a transport 
company is worthwhile being considered. Assuming that the company has faced 
a problem of delays in deliveries to recipients, the consequences will clearly 
affect the client and the effect can be observed in the organisation’s system. 
Hence the problem is to be sought in the process, most likely the transport or the 
transport organisation one, whereas the reasons for such a state of matters are 
either an activity or some activities which contribute to the delay to the largest 
extent. A direct cause of shipment delays may be, for instance, traffic jams, 
transport obstacles or insufficient driver’s qualifications. 

2. Logistic processes

A process approach consists in perceiving an organisation as a set of processes 
and describing it as a map of connections and sequences of processes. Among all 
the processes identified, each organisation will feature processes referred to as 
logistic. Logistic processes are those that perform logistic functions. According 
to Marian Sołtysik, logistics stands for “comprehensive knowledge on logistic 
processes related to each economic activity and the means to manage these 
processes efficiently”1. One of major logistic categories is a logistic process 
which comprises a physical flow of goods through individual phases of economic 
activity. Logistic processes are about the flow of physical goods (materials, raw 
materials, semi-finished products, finished products and goods) along with the 

1 M. Sotysik, “Podstawy zarządzania logistycznego”, Gospodarka Materiałowa i Logistyka 
1995, No. 5, p. 21.
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accompanying information transfer2. Logistics involves the notion of a flow, and 
flows are accomplished in logistic processes3. The most important aspects of 
logistic processes are the flows of material goods, information, related documents 
and (optionally) payments4. Basic logistic processes include those of transport, 
storage, handling, stock management, order processing, packing, automatic 
identification and supply5. Logistic processes are consequences of the scope of 
activities involved in the logistics of supply, production and distribution.

Logistic processes are inherent in manufacturing companies as well as service 
providers. Their number and complexity depend on the organisation size, the sec-
tor the company represents and the selection of goods or services offered. As far 
as service providers are concerned, logistic processes are particularly important, 
since the service sector is the most dynamically developing one, and furthermore, 
logistic processes usually occur in the service sector under the categories of core 
processes decisive of the given company’s existence and growth. And it is exactly 
the logistic processes that service providers use in order to compete against one 
another in the struggle for market share.

Process approach is more and more commonly applied in Polish enterprises. 
The advantages of this concept have already been widely recognised, just to 
mention some examples of the requirements defined in the ISO 9001 standard, 
the TQM policy, reengineering and outsourcing. Implementation of the process 
approach requires a cohesive action strategy as well as consistence while following 
it. Whether the implementation and the functioning of the horizontal arrangement 
prove to be a success depends on appropriate identification of processes, correct 
interlinking of their mutual effects as well as the process management knowledge 
itself. And even though the matters related to process identification are not as 
problematic as it may seem, managing them is indeed far more complicated. 

3. Process management

Process management is an overall body of coordinated actions addressing 
process administration and supervision. Process management can be defined on 
two levels of generality. In a broader context, process management is described 

2 A. Świerczek, “Koncepcja zarządzania procesami logistycznymi w przedsiębiorstwie”, 
Zeszyty Naukowe Wyższej Szkoły Zarządzania Ochroną Pracy w Katowicach 2006, No. 1(2), 
p. 117.

3 Compare: ibidem, p. 116.
4 S. Krawczyk, Zarządzanie procesami logistycznymi, PWE, Warszawa 2001, pp. 58-59.
5 Przedsiębiorstwo usługowe. Zarządzanie, eds. B. Filipiak, A. Panasiuk, PWN, Warszawa 

2008, pp. 283-284.
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as considerably comprehensive (covering not only the enterprise itself but also 
its business partners, suppliers and recipients), continuous (repeatable in time) 
and systematised (handled in accordance with specific principles and procedures) 
 application of the relevant concepts, methods and tools (techniques) to influence 
the processes taking place in the organisation (company, institution) with the pur-
pose of attaining its goals and satisfying the needs of its customers, both external 
and internal6.

Process management perceived in a narrow perspective means the planning 
of changes improving the processes implemented in the company and the control 
of their progress. It primarily addresses the company strategy, analysing, assess-
ing and channelling (improving), steering and controlling the value creation pro-
cesses inside companies and between companies7. 

4. Process administration

Following the logical process management diagram proposed by Stanisław 
Nowosielski8, process administration is one of the activities comprising process 
management. Process administration is a narrower notion than management. In 
process management, besides administration, one may also speak of identifica-
tion, modelling and implementation of processes. Process administration consists 
of stages illustrated in Figure 1.

Figure 1. Process administration stages
Source: authors’ own study based on: Procesy i projekty logistyczne, ed. S. Nowosielski, Wyd. UE we 

Wrocławiu, Wrocław 2008, p. 71.

6 Procesy i projekty logistyczne, ed. S. Nowosielski, Wyd. UE we Wrocławiu, Wrocław 2008, 
p. 57.

7 Ibidem, p. 58.
8 Ibidem, p. 60.

Motivating

Ensuring
resources

Planning
targets

Control
and

steering
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Administration is traditionally perceived in the theory of process manage-
ment as a process entailing motivation, leadership and influence on the activities 
performed by subordinates9. According to the process management concept, the 
notion of process administration is interpreted more extensively, since besides the 
motivational functions, it also involves planning targets, ensuring resources as 
well as control and steering. 

Individual stages of process administration have been illustrated in Figure 1 
and described in detail in the following paragraphs. 

The first stage of process administration is planning of targets. Ensuring 
cohesion between the horizontal approach and the functional approach requires 
that targets of processes should be established in conformity with the organisa-
tion’s goals. Based on process targets as well as those of departments, targets are 
defined for individual workplaces. The target planning stage is among the most 
problematic and complex ones, mainly due to the fact that targets must be ambi-
tious, but also realistic at the same time, so that they are achievable. It is but one 
of debatable aspects, and the second one is the subject of a target as such. Authors 
of various publications recommend targets to be focused on relevant matters, 
and as a standard, it has been assumed that targets should entail customer re-
quirements, quality and costs incurred. Which of these components should be 
emphasised under the given process depends on the action strategy envisaged 
and stems from the resulting strategic goals. The main issue in this respect is to 
properly assign the given strategic goal to an appropriate process or processes 
responsible for the corresponding relation. Another problematic matter is how 
to correctly translate the strategic goal into the process target. A success in this 
respect depends on an ability to decompose the strategic goal. However, an 
explicit strategic goal is much easier to decompose. Having translated strategic 
goals into process targets, one should check whether all strategic goals have 
indeed been reflected in process targets and verify if none have been duplicated 
or omitted by any chance. 

Another task performed under process administration is determination of 
measures or indicators for the targets defined and making references to stand-
ards regulating their performance. This stage also poses numerous threats due to 
incompatibility between the targets defined and the criteria envisaged for their 
assessment. Nevertheless, one may observe that such nonconformities are easier to 
detect and eliminate than it is when establishing process targets. The simpli city of 
defining indicators and performance standards depends on the explicitness and 
correctness of the process targets assumed. A frequent mistake is making re-
ferences to several matters which require more detailed and precise  specification 

9 S. Krawczyk, op. cit., p. 17.
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under the indicators being established. A target appropriately defined is one 
which refers to a measurable parameter based on which an indicator is developed. 
A target should also be defined in such a manner that a specific performance 
standard would result from it. While defining indicators, one can make use of 
diverse measuring methods depending on what data are in need. For instance, 
when promptness of a service provision process is measured, one may develop an 
indicator verifying the number of services rendered past the deadline, the num-
ber of services rendered in due time or the number of services rendered past the 
deadline against all the services delivered. The latter provides information on the 
share of overdue deliveries of services compared to all of those rendered, illustrat-
ing the scale of the undesired problem at the same time. It is quite evident that one 
is left a considerable degree of liberty in the scope of development of indicators, 
and at the same time, it is an area where modifications can be introduced depend-
ing on the demand for specific information. 

Another stage of process administration is ensuring resources required to 
perform processes. In this respect, one must take material, human, informa-
tion as well as financial resources into account. Ensuring human resources is 
one of major components of the process approach concept. Organising human 
resources should involve ensuring appropriate qualifications of employees ena-
bling them to perform the activities and tasks assigned. Process teams should 
be established and engaged in the performance of specific processes, and then 
a process owner is to be appointed for each of the processes. The work per-
formed by the personnel should be organised based on an internal customer/
internal supplier framework. Therefore, it is recommended that one should refer 
to internal relations between individual ‘links’ contributing to satisfaction of 
the external customer’s requirements. One should also not disregard the notion 
of empowerment which enables employees to respond to changes of the final re-
cipient’s requirements. Establishing entitlements and responsibilities excludes 
the matters of argument in the scope of the tasks assigned, and at the same time, 
ensures cohesion of the targets pursued. Clear definition of entitlements and 
responsibilities enables employees to make decisions whenever the situation 
demands it. 

Material resources are all kinds of machinery, equipment and hardware used 
at workstations as well as materials and raw materials required to manufacture 
a product or render a service. In the first instance, one should determine what 
material resources are needed to perform the tasks assigned, and then keep moni-
toring their condition with regard to completeness and operating efficiency, this 
to apply to hardware, machinery as well as equipment. A worker must be ensured 
appropriately furnished workstation in order not to waste any time to reorganise 
it, search for missing raw materials or materials.
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Information resources, like the financial ones, are partially reflected in the 
motivational system assuming the form of remuneration and feedback. More-
over, it should also be stressed that information resources are connected with 
information transfer both in a vertical configuration, i.e. subordinate/superior, 
and in a horizontal configuration of internal customer/internal supplier. At this 
stage of process management, one must establish what information the given 
employee needs in order to attain the targets defined, what forms of communi-
cation are to be introduced as well as how often and in what scope they are to 
be used.

Under the efforts aimed to ensure information resources, one should also pre-
pare the necessary documentation required for the given process. It must be kept 
up-to-date in the first place, and secondly, one must make sure that employees 
indeed use it. Furthermore, the employees should be made to realise their impact 
on the processes performed and explained the relations functioning in the organi-
sation. Employees should be familiarised with the documentation developed and 
the nomenclature in use. Misunderstanding or ignorance of certain matters breeds 
defiance and unwillingness to follow them. 

The next stage of process administration is motivating. Implementing an 
appropriate system of incentives is of major importance for the outcomes to be 
achieved. The system should be prepared in a manner ensuring that people are 
motivated to act and involved in the tasks assigned. Also remuneration must be 
connected with the effects attained, otherwise, employees will not be motivated 
to deliver the best achievable outcomes of their work. Outcomes of work of indi-
vidual employees are forwarded to successive recipients, i.e. internal customers, 
and determine the quality of the final product. In process-oriented enterprises, 
a major share of remuneration should be variable and dependent on results. Em-
ployees should display considerable self-reliance and creativeness in order to con-
tribute as much value as possible to the process in which they participate10. The 
motivational system should rely on various incentives encouraging employees to 
share their knowledge. The process approach is based on team work, and hence 
such attitudes must be developed in employees which will favour collaboration 
and work involvement of the entire team, and not only of individual employees 
focused on individual achievements. The synergy effect triggers much better out-
comes, and for that purpose it is necessary to make appropriate use of team work 
and mutual support of co-workers.

A significant action motivating factor is appropriate transfer of informa-
tion, both the decision making information, related to delegation of tasks to be   

10 A. Bitkowska, Zarządzanie procesami biznesowymi w przedsiębiorstwie, Vizja Press & IT, 
Warszawa 2009, p. 165.
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performed, and the feedback. Correct feedback transfer enables assessment of 
the effectiveness of the tasks completed in order to be able to introduce the 
recommended enhancements on such a basis. The foregoing implies a necessity 
to develop an individual path of career for every single employee. By channel-
ling the path of career, it is possible to develop appropriate competences and 
skills among employees for the sake of a pursuit of one’s own goals conforming 
with the organisation’s strategy. The motivational system should entail train-
ing courses the employees may find necessary to perform the tasks assigned 
to them in an efficient manner. Furthermore, employee initiatives related to 
the advancement of qualifications useful at their respective positions must be 
recognised and promoted, thus encouraging employees to proceed with self-
development and ongoing improvement. The motivation should establish condi-
tions enabling the employees to bear the responsibility for the tasks they have 
been assigned and work upon methods enabling the issues emerging at work to 
be solved.

A different form of employee motivation, commonly practiced in the recent 
years, is organisation of personnel meetings devoted to the professional problems 
they may encounter11. Assuming a slightly modified form, such a type of person-
nel integration is often referred to as ‘quality circles’. This concept is based on 
very simple and well-aimed assumptions, and it can be brought down to a dis-
cussion on the issues occurring at work and the available solutions which may 
contribute to their elimination.

Implementing a motivational system based on an analysis of the effects at-
tained is fairly simple among employees engaged in core processes, ones that are 
connected with the final recipients of services or products. However, achieving 
this goal becomes much more difficult with regard to auxiliary and managing 
processes, where the outcome pursued is not that explicit. 

Last but not least, process administration comprises the stage of control 
and steering. It consists in verifying the outcomes attained by comparing the 
actual results with the targets envisaged, analysing the deviations observed and 
correcting all errors in the process. What proves to be important in terms of 
steering is the prevention of potential errors by undertaking corrective and 
preventive measures. This stage also involves a potential change in the process 
targets, if the process analysis results imply significant nonconformities or the 
signals received from the market suggest the necessity to modify the solutions 
previously implemented. 

The process course may be verified on several levels, as shown in Figure 2.

11 M. Staniewski, Zarządzanie zasobami ludzkimi a zarządzanie wiedzą w przedsiębiorstwie, 
Vizja Press & IT, Warszawa 2008, p. 76.
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Figure 2. Model cycles of core process adjustment
Source: authors’ own study based on: Zarządzanie procesem, training materials of TÜV Rheinland/

ZETOM Polska Sp. z o.o., Katowice 2001/2002, p. 12.

The first cycle of process adjustment is the process course analysis to 
be conducted by the operator, i.e. the process executor. The operator’s task 
is ongoing monitoring of the process critical points from the perspective of 
 accomplishment of the assumptions made, and should any nonconformities be 
detected, introducing corrections in order to ensure that conforming outcomes 
are attained. Therefore, the operator’s role is ongoing process adjustment. The 
next level of supervision is the process management, being the process  owner’s 
responsibility. Process management comprises target defining, analysis of the 
outcomes attained and efficiency assessment. Moreover, the process owner 
 verifies the correctness of the process course and, if necessary, may introduce 
specific enhancements or modify the process targets. Also process operators 
may suggest specific enhancements, but the decision whether to implement 
them or not is made by the process owner. The process owner is also the one 
to develop reports on the outcomes attained in the process. Next, based on the 
process course analysis and comparison with the applicable documentation en-
visaged, the auditor conducts a process audit identifying any potential incon-
sistencies. The auditor is also obliged to verify the reports, analyse the level of 
complaints, warranties and servicing, and assesses the process conformity. The 
final process course adjustment cycle is the customer expressing their level of 
satisfaction through a contact with the product, potential complaints and servicing. 
The customers’ assessment is the most objective and relevant one from the or-
ganisation’s point of view. A high grade of the efficiency assessment granted by 
the auditor is no success if it is not reflected in the opinion of the product final 
recipients. 
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Figure 2 implies that a process can be verified on four levels:
– level I – process adjustment, 
– level II – process supervision, 
– level III – process auditing, 
– level IV – customer satisfaction.
The lower levels of process adjustment enable process steering, whereas the 

upper ones provide information based on which various enhancements may be 
introduced. In order to ensure efficient process course, one should focus on ad-
justing the process and motivating process operators to keep track of process 
changes. The data acquired as a result of the process analysis will provide grounds 
for  suitable corrective and preventive actions to be undertaken. 

Figure 3. Model cycles of managing and auxiliary process adjustment
Source: authors’ own study based on: Zarządzanie procesem, training materials of TÜV Rheinland/

ZETOM Polska Sp. z o.o., Katowice 2001/2002, p. 12.

The concept of process course adjustment cycle assuming the form provided 
in Figure 2 applies to core processes. Therefore, this framework must be modi-
fied when it is to be used for assessment of managing and auxiliary processes, 
a group to which logistic processes may also belong. In this respect, the modifica-
tion of the adjustment cycle will consist in removing level IV of assessment, i.e. 
the one that refers to the final customer, since auxiliary and managing processes 
are not directly responsible for satisfaction of the final recipients’ requirements. In 
 auxiliary and managing processes, the fourth adjustment cycle may be substituted 
with assessment of satisfaction of the internal customers’ requirements. Conse-
quently, the verification of the process performance correctness will be based on 
the internal customers’ opinions pertaining to the degree of satisfaction of their 
requirements (Figure 3).
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5. Conclusions 

Logistic processes require appropriate administration in order to ensure that 
logistic tasks are accomplished. Each stage of process administration is equal-
ly important. They are arranged in a sequence, hence the mistakes made in the 
initial stages are to be repeated in the subsequent ones. Having reached such 
a con clusion, one realises the necessity to attach special importance to the target 
planning stage, since its correctness determines the outcomes to be attained. 

With reference to the specificity of logistic processes, whose most significant 
aspect is the suitable flow of materials and information, it seems that administra-
tion of such processes should also be focused on ensuring human, information 
and material resources as well as appropriate steering of their flow.
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Analiza działań składających się na kierowanie  
procesami logistycznymi

Streszczenie. W artykule poruszono problematykę kierowania procesami, odwołując się do 
procesów logistycznych. Przeanalizowano poszczególne etapy składające się na kierowanie pro-
cesami, zwracając uwagę na możliwe zagrożenia. Celem artykułu było wskazanie działań, jakie 
należy podjąć w zakresie kierowania procesami logistycznymi. Sformułowane wnioski powinny 
zapewnić sprawną realizację zadań logistycznych przy jednoczesnym spełnieniu wymagań klien-
tów oraz skutecznym osiągnięciu celów organizacji.

Słowa kluczowe: procesy logistyczne, zarządzanie procesami, kierowanie procesami
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The extended Hurwicz criterion  
for decision making in logistic applications

Abstract. The article addresses a new decision making criterion based on the popular Hur-
wicz criterion widely applied in the theory of games against nature. The author has described 
properties of the decision making function under this criterion, subsequently applied in a new 
decision making algorithm. The said approach may also be adopted as a new tactic for choosing 
the coefficient of optimism or verifying the correctness of one already chosen.

Key words: logistics, decision making problems, games against nature, the Hurwicz criterion, 
coefficient of optimism

1. Introduction

The field of knowledge referred to as decision analysis entails a systematic 
and organised approach enabling managers and analysts representing various 
 areas of expertise to make decisions under conditions of uncertainty and risk. 
Decision making under conditions of uncertainty means that one does not know 
the probability of future states, however, their emergence is of random nature. For 
the sake of this study, the assumptions formulated by Bayes have been informally 
adopted, stating that if there is no difference in the probability of different states 
of nature, then it is envisaged that each mutually exclusive situation occurs with 
the same probability1.

1 Z. Redziak, “Wybrane aspekty podejmowania decyzji w warunkach ryzyka i niepewności”, 
Studia i Materiały. Miscellanea Oeconomicae 2009, No. 13(2), p. 12.
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The game theory defines the following notions: a decision maker, being the 
person making decisions, and a game against nature, describing a class of deci-
sion making problems where two players occur, namely the decision maker and 
the  nature. The latter is not interested in the game outcome, therefore the decisions 
made by the nature are referred to as states. An optimum strategy can be chosen by 
applying various decision making criteria. Rules are based on different assumptions 
and lead to different outcomes. The decision maker is the one to set the decision 
making rules, determine their corresponding parameters and then, based on the 
outcomes previously calculated, choose the optimum action stra tegy2. Authors of 
various publications3 mention a number of alternative decision making rules:

– the Wald maximin criterion – it is a conservative criterion assuming that 
the situation to occur will be the least advantageous one for the decision maker,

– optimistic (maximax) criterion – a criterion opposite to the Wald criterion, 
assuming the most optimistic state of nature to occur, 

– the Savage criterion (the missed opportunities matrix) – based on a postu-
late of minimisation of the losses expected, resulting from the decision maker’s 
choice, against the best possible decision for the given state of nature, 

– the Laplace (Bernoulli-Laplace) criterion – choice of the strategy with the 
highest value of the expected outcomes resulting from each decision, 

– the Hurwicz criterion – criterion choosing the best scaled value between the 
maximum and the minimum payoff, 

– the Bayesian criterion – similar to the Laplace criterion, but assuming that 
probabilities in individual states of nature are known, and the average to be cal-
culated is weighted, 

– the Hodges-Lehmann criterion – a combination of the Wald and the Bayes-
ian criteria, applying the coefficient of confidence to indicate which of the criteria 
is predominant4,

– the Hurwicz-Savage criterion – a combination of the Hurwicz and the Sa-
vage criteria, where the coefficient of risk scales the value between the maximum 
and the minimum ‘regret’ from the lost opportunity matrix, 

2 A. Bujak, Z. Śliwa, “Wybrane elementy modelu decyzyjnego (część I)”, Zeszyty Naukowe 
Wyższej Szkoły Oficerskiej Wojsk Lądowych [Journal of Science of the Gen. Tadeusz Kościuszko 
Military Academy of Land Forces] 2003, No. 1(127), pp. 19-24; S. Krawczyk, Zarządzanie 
procesami logistycznymi, PWE, Warszawa 2001, p. 158.

3 E.K. Zavadskas, L. Ustinovichius, F. Peldschus, “Development of software for multiple 
criteria evaluation”, Institute of Mathematics and Informatics, Vilnius, Informatica 2003, Vol. 14, 
No. 2, pp. 265-266; Z. Jędrzejczak, K. Kukuła, J. Skrzypek, A. Walkosz, Badania operacyjne 
w przykładach i zadaniach, PWN, Warszawa 2004, pp. 238-241; E. Rotarescu, “Mathematical 
modeling in decision making process under conditions of uncertainty in human resources training 
and development”, Revista Notas de Matemática 2011, Vol. 7(1), No. 303, pp. 49-54.

4 E.K. Zavadskas, L. Ustinovichius, F. Peldschus, “Development of software...”, op. cit., 
pp. 265-266.
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– other, more advanced criteria, such as the proportionally weighted Laplace 
criterion, the proportionally weighted Laplace criterion with regrets or the nos-
talgic criterion5.

In situations when the criteria are not decisive about the optimum decision, 
one may apply root mean square deviation as an additional criterion6. In 
practice, before the decision making criteria are applied, one often resorts to 
normalisation, i.e. a transformation of a table (matrix) of payoffs to values from 
a specific interval (e.g. [0,1]). Such transformations include the Van Delft and 
Nijkamp vector normalisation, Weitendorf’s linear normalisation, Jüttler-Körth’s 
normalisation, the non-linear normalisation by Peldschus et al. or the logarithmic 
normalisation by Edmundas Zavadskas and Zenonas Turskis7. Normalisation is 
worth being applied when the specificity of the decision making software features 
certain number range limitations or when one intends to transform different 
units into dimensionless characteristics. It should be noted that transformations  
(non-linear in particular) may affect the result of a solution based on different 
decision making criteria. 

The Hurwicz criterion – one that this study is exploring more extensively –  
is based on application of the coefficients of optimism and pessimism. The α 
coefficient of optimism determines the level of the decision maker’s hope to ob-
tain the best possible outcome. The coefficients of optimism and pessimism are 
mutually complementary and sum up to a total of 100%. The more optimistic the 
decision maker is, the smaller the coefficient of pessimism (designated as 1 – α) 
is. The  decision maker should determine the α coefficient of optimism based on 
individual premises, and the author of this article has made an attempt to develop 
a method supporting the choice of the said parameter. 

A decision is made based on the selected coefficient of optimism in the fol-
lowing manner: the highest payoff (usefulness) is multiplied by the coefficient of 
optimism, whereas the lowest one – by the coefficient of pessimism. Then one is 
to make a decision based on a sum of the two products, choosing the maximum 
value and the decision corresponding to the result obtained.

The author of this article has proposed a new criterion based on Hurwicz’s 
algorithm, one that enables making a decision when the coefficient of optimism 
is unknown. For a frequent issue arising from the Hurwicz criterion application 
is the choice of the decision maker’s optimism coefficient. The method proposed 
may be used as an algorithm supporting the choice of the variable in question.

5 C. Ioan, C.A. Ioan, A. Ioan, “New methods in mathematical management of organization”, 
Acta Universitatis Danubius: Oeconomica 2008, No. 1, pp. 34-43.

6 C.A. Ioan, G. Ioan, “A method of choice of the best alternative in the multiple solutions 
case in the Games Theory”, Journal of Accounting and Management JAM 2011, Vol. 1, No. 1, p. 3.

7 E.K. Zavadskas, Z. Turskis, “A new logarithmic normalization method in games theory”, 
Institute of Mathematics and Informatics, Vilnius, Informatica 2008, Vol. 19, No. 2, pp. 305-306.
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2. Introduction to the Hurwicz criterion

The very idea behind the Hurwicz criterion application has already been 
 explained in the introductory section, whereas the relevant strategy has been 
 described in a formalised manner below. The following designations have been 
used in this article:

– deci – the ith decision i ∈ [1, …, n] (where n – number of decisions),
– statej – the jth state of nature, with the reservation that j ∈ [1, …, m] (where 

m – number of states of nature),
– payoffij – payoff for the ith decision on the jth state of nature, A matrix com-

posed of the payoffij elements is referred to by numerous authors as a payoff 
matrix (see Table 1),

– maxi – maximum value of the ith decision (formally: maxi = Max [payoffi1, 
payoffi2, …, payoffim]),

– mini – minimum value of the ith decision (mini = Min [payoffi1, payoffi2, …, 
payoffim]).

Table 1. General payoff matrix for decision making problems

State1 State2 … Statem

dec1 payoff11 payoff12 … payoff1m

dec2 payoff21 payoff12 … payoff2m

⋮ ⋮ ⋮ ⋱ ⋮

decn payoffn1 payoffn2 … payoffnm

Source: authors’ own study.

The Hurwicz criterion is about determining the di quantity corresponding to 
each (i ∈ [1, …, n]), deci decision applying the following formula:

 di = α maxi + (1 – α) mini  (1)

where α ∈ [0, 1] is the coefficient of optimism chosen by the decision maker. In the 
understanding of the Hurwicz criterion, an optimum decision will be determined 
by the maximum value of quantity di.

One should note that, in some cases, it may happen that a certain decision is 
dominated by another8. Dominated decisions are ones whose payoff values are 
smaller than those of the dominating decision. And regardless of the criterion  
choice, it causes the dominated decision never to be chosen, hence for the sake of 

8 Badania operacyjne, ed. E. Ignasik, PWE, Warszawa 2001, p. 237.
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simplicity of calculations, the dominated decisions are rejected even before the 
decision making process begins.

Analogically, when a decision is being made based on the Hurwicz criterion 
exclusively, one should also indicate the decisions that will never be made. Since 
the Hurwicz algorithm only relies on maximum and minimum values, the condi-
tion to reject the dominated decisions will be less restrictive than in the general 
case (since it is enough to make a reference to the maximum and the minimum 
value). Such a decision assumes the following form: 

Definition 1 (Hurwicz’s dominated decision). Let us assume there are two 
decisions, i.e. decx and decy. Decision decx will be referred to as dominated by 
decy according to Hurwicz only and exclusively when:

I: maxy ≥ maxx and miny ≥ minx and
II: (maxx ≠ maxy) or (minx ≠ miny),

where: maxx and minx are the maximum and the minimum values of decision 
decx, whereas maxy and miny are the maximum and the minimum values of deci-
sion decy.

Condition I means that, for any coefficient of optimism α, the dominated de-
cision must never be made. Figure 1 illustrates an example of the criterion value 
given by formula (1) for decision decy is always greater than that of decision decx, 
whereat the Hurwicz criterion will always indicate decy. Consequently, regard-
less of the choice of the α coefficient of optimism, the decision marked as decx is 
dominated and will never be made.

It should be noted that condition II is not equivalent with decx ≠ decy, where 
two decisions may assume identical maximum and minimum values, whereas  
they will differ in others. Condition II has been introduced in order to reject 

Figure 1. Example of the dominating (decy) and the dominated decision (decx),  
diagram of dependence between criterion function d  

according to formula (1) and coefficient α 

Source: authors’ own study.
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a situ ation when two decisions have identical minimum and maximum values. 
From the perspective of the Hurwicz criterion, both decisions are equally advan-
tageous in such a case, and so it is all the more difficult to determine if one of 
them pays better than the other.

With regard to the aforementioned condition (two decisions having identi-
cal maximum and minimum values), a sufficient criterion verifying which of 
these decisions is better is the Laplace criterion, for it indicates which decision 
features a higher total value of payoffs from other states of nature, meaning that 
the values between the maximum and the minimum one are also to be taken 
into account.

3. The Hurwicz criterion for different coefficients  
of optimism α

In practice, when decision makers apply the Hurwicz criterion, they should 
express their inclination to risk assuming the form of the α coefficient of 
optimism prior to the calculations. However, standard manuals of operational 
studies elaborating upon the games against nature9 provide no guidelines on how 
to choose the coefficient value. In the literature of the subject10, an example of 
the optimism coefficient choice is assuming the range from 0 to 1 between the 
minimum and the maximum value of the outcome possible to obtain, and then 
setting an acceptable payoff and converting it onto the scale envisaged. However, 
even when the decision maker can explicitly state their aversion or predilection 
for risk in a numerical form, it does not ensure that the choice to be made will be 
the most optimum one.

In order to examine the influence of the coefficient of optimism on the outcomes 
of application of the Hurwicz criterion, the following case has been stu died. The de-
cision maker chose coefficient α = 30% and it determined the choice of decision B. 
However, a continuous analysis was conducted for a coefficient of optimism assum-
ing the value from 0 to 100%, and it occurred that for the case examined:

– α ∈ [0; 29.99%], whereat the Hurwicz criterion favoured decision A,
– α ∈ [29.99%, 30.01%], whereat the Hurwicz criterion favoured decision B,
– α ∈ [30.01%, 100%], whereat the Hurwicz criterion favoured decision C.
Therefore, if the decision marker had chosen the coefficient of optimism of 

29.98% or 30.02%, it would have determined the choice of decisions A and C 

 9 Z. Jędrzejczak, K. Kukuła, J. Skrzypek, A. Walkosz, op. cit., pp. 238-241; Badania ope-
racyjne, op. cit., pp. 158-161.

10 Z. Redziak, op. cit., p. 13.
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respectively. It implies that even a small variation in the coefficient of optimism 
exerts a significant influence on the decision to be made. Whereas for  a modera-
tely optimistic decision maker, one who would have picked the coefficient of incli-
nation to risk on the level of 70%, it is clear that, even if one had assumed a 20% 
error for divergence from that value, the criterion would have still pointed at deci-
sion C. The outcome obtained due to application of the Hurwicz criterion for the 
value of 70% is far more explicit and valuable than that obtained for α of ca. 30%. 
Consequently, one should analyse the α coefficient across the entire interval of 
values in the case when:

– there are no premises as to the choice of the coefficient of optimism, 
– the coefficient of optimism is known, but the analysis is conducted in order 

to legitimise the outcome or to detect a situation when a minor change of the coef-
ficient will lead to a different decision.

It should also be stressed that, in the foregoing example, the intervals of the 
coefficient of optimism are closed and overlapped. It results from the fact that 
values of di – compare formula (1) – are equal at the interval boundaries (at point 
α = 29.99%, dA = dB and for α = 30.01%, dB = dC correspondingly), and hence at 
those points the Hurwicz criterion does not decide about the optimum decision.

Authors11 comment upon the points at which a minor change in the coefficient 
of optimism causes a decision shift, being the values causing instability of the 
 solution. Therefore, instead of analysing a fixed coefficient of optimism, it is bet-
ter to review a certain interval.

For the sake of an analysis of the impact exerted by coefficient α on the deci-
sion making process, one should first analyse the di quantity given by formula (1). 
In order to indicate the dependence between di and coefficient α, the former is to 
be noted in the form of a function:

 di(α) = ai α + bi (2)

where:

 ai = maxi – mini 

 bi = mini (3)

Linear function di(α) for the ith decision connects points of coordinates 
(0, mini) and (1, maxi) within the interval of α ∈ [0,1]. The maximum value of 
function di(α) once all decisions i have been made, for any chosen coefficient of 
optimism α from the given interval, reflects the result of the Hurwicz criterion. 

11 R. Guillaume, G. Marques, C. Thierry, D. Dubois, Seeking Stability of Supply Chain Man-
agement Decisions under Uncertain Criteria, 9th International Conference of Modeling, Optimi-
zation and Simulation – MOSIM’12, Bordeaux 2012, p. 2.
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The influence of the Hurwicz criterion based on criterion function di(α) has been 
illustrated in Figure 2. The criterion indicates a decision for which di(α) is higher. 
Therefore, from the diagram, one can read that for α ∈ [0, αgr] decision decx is 
optimum, whereas within the interval of α ∈ [αgr, 1] – it is decision decy. 

The point which separates two intervals, marked as αgr, may be found by 
seeking a point of intersection between two straight lines di(α), and it is given by 
the following formula:

 αgr = (by – bx)/(ax – ay) = (miny – minx)/( maxx – maxy + miny – minx) (4)

Figure 2. Diagram of dependence between criterion function d(α) given by formula (1)  
and coefficient of optimism α, with decisions decx and decy  

and their intersection point at αgr marked
Source: authors’ own study.

Moreover, the di(α) criterion function is characterised by the following pro-
perties:

Property 1: di(α) is a non-decreasing function. It is obvious that, for any chosen 
function maxi ≥ mini, therefore, in accordance with formula (3), gradient ai = maxi –  
– mini ≥ 0.

Property 2: Let us consider two undominated decisions decx, decy, and the 
corresponding criterion functions dx(α) and dy(α). If maxx > maxy then linear 
functions dx(α) and dy(α) must intersect within the interval of α ∈ [0,1], and 
dependence minx ≤ miny is additionally satisfied.

An interpretation of property 2 is easy to illustrate in a graphical form. Let 
us first note that it is demanded of two decisions that they are not dominated, 
and hence one rejects the situation shown in Figure 1. Moreover, it is known 
that maximum values of both decisions differ, and therefore only two situations  
depicted in Figure 3 are possible. 
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Figure 3. Diagrams of dependence between criterion function d(α) given by formula (1)  
and coefficient of optimism α, with decisions decx and decy intersecting:  

within the interval of α ∈ (0,1) in the left diagram, and on α = 0 in the right diagram
Source: authors’ own study.

The left diagram illustrates intersecting decisions decx and decy. Since it was as-
sumed that maxx > maxy, then consequently dependence minx < miny occurs. How-
ever, the equality condition results from an extreme position intersection of the 
decision at point α = 0 (Figure 3 in the right diagram), meaning that if maxx > maxy 
then minx = miny. By combining both dependences, one obtains property 2.

Theorem: Arranging undominated decisions – functions di(α) – according 
to non-decreasing coefficients maxi sets the criterion functions in an ascending 
order according to gradient ai. In mathematical terms, assuming a set of decisions 
deci, and ∈ [1, …, n] and the corresponding functions di(α), if:

 max1 ≤ max2 ≤ max3 ≤ … ≤ maxn – 1 ≤ maxn (5)
then:

 a1 < a2 < a3 < … < an – 1 < an (6)

The proof of the above theorem is as follows: let the deci set of decisions be 
arranged analogically to formula (5):

 max1 ≤ max2 ≤ … ≤ maxy ≤ maxx ≤ … ≤ maxn – 1 ≤ maxn,  (7)
 

then from the above arrangement, two decisions, marked with indices x and y, 
are selected for further considerations. Referring to dependence 2, one may 
 assume that if maxy < maxx then miny ≥ minx, and if additionally Δ = miny – minx 
then Δ ≥ 0. From the left side of dependence maxy < maxx one can subtract any 
chosen number greater than or equal to 0, for instance Δ. Then the condition of 
maxy – Δ < maxx is still satisfied, and hence maxy – miny < maxx – minx. Thus 
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one succeeded in evidencing that if maxy < maxx then maxy – miny < maxx – minx, 
and in order to extend the dependence to obtain a less than or equal to relation, 
as in formula (7), one must consider this condition when maxy = maxx, and 
such a dependence has been illustrated in Figure 4. In order to maintain the 
consequence analogically to Figure 3 (left diagram), the value of miny is greater  
than minx.

Figure 4. Diagrams of dependence between criterion function d(α) given by formula (1)  
and coefficient of optimism α, with decisions decx  

and decy intersecting at point α = 1 
Source: authors’ own study.

 
According to Figure 4, equation maxx = maxy implies that miny > minx, 

and therefore – miny < –minx, and since the maximum values are equal, then  
maxy – miny < maxx – minx. To recapitulate the above consideration, if maxy ≤ maxx 
then maxy – miny < maxx – minx.

An analogical reasoning may be provided for any chosen pair of inequalities 
from formula (7). Therefore dependence (7) can be extended to the following form:

  max1 – min1 < … < maxy – miny < maxx – minx < … < maxn – minn  (8)

Formula (3) implies that a difference between the maximum value and the 
minimum one determines the gradient of straight line di(α), and hence by substi-
tuting (3) to (8) one obtains:

          a1 < … < ay < ax < … < an  (9)

which concludes the proof.
One should note the fact that condition maxx > maxy from property 2 guar-

antees difference between both decision making functions. Therefore, prior to 
calculations with application of the Hurwicz criterion, besides the dominated  
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decisions, the decision maker should also eliminate those whose values are equal 
(maxx = maxy, minx = miny). Even when the decisions differ in the remaining  
values, the Hurwicz criterion will not decide which choice is better as it only takes 
the extreme values into account.

It should also be stressed that the extreme conditions from Figure 4   
(maxx = maxy) and the left diagram in Figure 2 (minx = miny) have no practical 
application from the perspective of the Hurwicz criterion, and they only serve the 
purposes of the proof. In both cases, one of the decisions is always dominating, 
whereas at the intersection point, the Hurwicz criterion will not suffice to decide 
which of the decisions is the optimum one. Hence the decisions thus dominated 
can also be rejected even before the analysis starts.

A consequence of theorem 1 is the property illustrated in Figure 5. Points αij 
are intersections of criterion functions di(α) and dj(α) corresponding to decisions 
deci, decj. Let us notice that, even though dec1 features shared points with all the 
other criterion functions, then after the arrangement, the first intersection always 
indicates a decision change according to the Hurwicz criterion.

Figure 5. Diagrams of dependence between criterion function d(α) given by formula (1)  
and coefficient of optimism α, with the decisions being arranged  

according to ascending gradients 
Source: authors’ own study.

A consequence of theorem 1 is the fact that, for any chosen dec1 indicated 
by the Hurwicz criterion, in order to indicate the end of the interval of the αij 
 coefficient of optimism suggesting a choice of decision dec1 and moving to 
successive decision decj, it is enough to find the nearest intersection (on the  
right-hand side) between dec1 and the successive decj.
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4. Algorithm of the extended Hurwicz criterion

The concept and the procedure of the extended Hurwicz criterion can be de-
scribed as follows:

1. Applying the Hurwicz criterion, calculate which decision is indicated by 
the α coefficient of optimism from the entire interval from zero to one. Note the 
result in the following form:

– α ∈ [0, α1] indicating decision dec1,
– α ∈ [a1, α2] indicating decision dec2,
– ⋮,
– α ∈ [αk-1, 1] indicating decision deck.
Select the decision with the largest interval of the coefficient of optimism.
2. The first step of the extended Hurwicz criterion is made by application of 

an algorithm the input of which, as in any other game against nature, is a payoff 
matrix (see Table 1), whereas the output is a set of intervals of the optimism co-
efficient values with decisions assigned. The algorithm comprises the following 
sequence of steps.

Algorithm for calculation of intervals:
1. Arrange the decisions according to maximum values (max1) in a descend-

ing order, thus forming a vector of arranged decisions [dec1, dec2, …, decn].
2. Create an auxiliary table (Table 2) for dimension n × n, where n is the 

number of decisions (the table dimension including headings is n + 1 × n + 1). 
Intersection points of individual decisions are expressed through formula  
αij = (minj – mini)/(maxi – maxj + minj – mini).

Table 2. Auxiliary table of the extended Hurwicz criterion showing coordinates of α  
intersections of function d(α) for the corresponding decisions deci, decjj 

Decisions dec1 dec2 dec3 … decn - 1 decn

dec1 × α12 α13 … α1, n - 1 α1n

dec2 × × α23 … α2, n - 1 α2n

dec3 × × × … α3, n - 1 α3n

⋮ ⋮ ⋮ ⋮ ⋱ ⋮ ⋮

decn-1 × × × … × αn - 1, n

decn × × × … × ×

Source: authors’ own study.

3. The analysis of Table 2 begins with the first decision (decw = dec1), i.e. the 
first line (w = 1). The coordinate determining the preceding intersection is to be 
set to zero (αpop = 0). Reset the set of solutions.
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4. In Table 2, find the minimum in line w (decw), and mark the minimum 
value as αwj. If the minimum value repeats itself, then choose the rightmost 
column ( j – column number, w – line number) for αwj . Add the remaining mini-
mum values ( j’ – column number) to the set of solutions: α = αwj’ indicates deci-
sion decj’. Then add the following interval to the set of solutions: α ∈ [αpop, αwj] 
indicating decision decw.

5. If it is not the case that the end j < n (there are still some lines), move to 
line j (w = j), and assign αpop = αwj to the previous intersection. Whereas if the end  
j = n (moving to the last line), then assign the following to the set of solutions:  
α ∈ [αwj, 1] indicating decision decn.

As a result of the algorithm application, one obtains a sequence of intervals 
of the coefficient of optimism with indications of corresponding decisions. The 
correctness of the foregoing algorithm is a direct consequence of theorem 1. 
Arrangement according to maximum values guarantees that, for the given 
decision making straight line (decw), dw(α) the smallest α indicates passing on 
another decision (compare Figure 5), which explains the concept of the algorithm 
application (step 4).

The first step is the arrangement of decisions in an ascending order of 
maximum values, this being a prerequisite to apply theorem 1. In step two, points 
of intersection of individual straight lines are collated. Table 2 is symmetrical 
towards the elements of the main diagonal, therefore it is enough to add the missing 
elements above the main diagonal. The symmetry results from the fact that, 
regardless of the choice of the sequence of straight lines, they will still intersect at 
the same point. The third step is determination of the initial conditions: starting 
with the first decision and the first interval beginning at 0. The solution must 
always feature decision dec1 (one with the smallest maximum) and decision decn 
(one with the largest maximum) which determines the emergence of intervals  
α ∈ [0, αi] and α ∈ [αi, 1] (step 3 and 5). Step four indicates that the subsequent 
decision is the one with the smallest point of intersection with the one currently 
being examined (generator 1). Step four entails a situation when the same 
minimum value occurs several times, and this condition has been illustrated in 
Figure 6. Point αij = αik = αil is the one at which the Hurwicz criterion does not 
settle which of the decisions is the best. Therefore, one should either state that 
there is no solution, or indicate that, for the given αij coefficient of optimism, the 
criterion indicates several decisions at the same time. As shown in Figure 6, when:  
α ∈ [0, αij] then deci, α = αkj then deck, α = αil then decl, α ∈ [αij, 1] then decj. So 
it has been noted in step 4.

The stop condition (step 5) arises directly from an analysis of Table 2, and 
moving to line n implies the end, since the given decision no longer intersects 
with any other on the right-hand side.
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Figure 6. Diagrams of dependence between criterion function d(α) given by formula (1)  
and coefficient of optimism α, with decisions deci, decj, deck, decl  

intersecting at the same point

Source: authors’ own study.

An advantage of the foregoing algorithm based on theorem 1 is the simplicity 
of implementation in computer systems. A similar solution is possible to obtain 
by a graphical method, by comparing individual decision making functions di(α) 
with function f(α) = max [d1(α), d2(α), …, dn(α)] on α ∈ [0, 1]. Such a solution will 
be sa tisfactory depending on the preset level of error margin. In formal terms, 
in order to inform the computer which coefficients of optimism indicate which 
decisions with index i, one would need to solve α ∈ f(α)    di(α) or conduct a com-
plicated analysis of intersections between individual criterion straight lines. To 
implement the fore going solution in a low-level programming language would 
be very complicated, and therefore it is better to apply the algorithm of interval 
calculation based on theorem 1.

5. Application of the extended Hurwicz criterion 
in logistics

Decision making issues typically occur in such areas of logistics as logis-
tics management, transport and warehousing. Among them, there are numer-
ous spheres in which one is bound to make decisions, including normalisation, 
customer service, stock management, company supplies, distribution, logistic 
education, selection of mode and means of transport, transport security, traffic 
monitoring, recipient service as well as the choosing of the number, costs, cubage, 

∩
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ownership form, location, organisation and equipment of warehouses, and many 
others12.

Let us consider a simple case of choosing the means of transport. Let us further 
assume that the decision maker in a small logistics company is to sign a contract 
with a supplier, but the quantity of materials to be shipped in the period of time 
envisaged is unknown. The decision maker has only access to estimated profits 
(expressed in PLN thousands) depending on the supplier choice and the states of 
nature, i.e. shipment volumes. The applicable data have been collated in Table 3.

Table 3. Payoff matrix for the sample choice of means of transport

Suppliers
Order volume

more than 
10,000 tonnes

more than  
8,000 tonnes

more than  
6,000 tonnes

more than  
4,000 tonnes

A 60 30 35 10
B 50 45 45 20
C 40 40 40 40

Source: authors’ own study.

The Laplace criterion, which constitutes an arithmetic average in practice, 
does not settle whether to choose decision B or C (the average equals 40). Neither 
does application of the Savage criterion provide a solution, therefore the decision 
maker has decided to settle the outcome with the Hurwicz criterion (with the co-
efficient of optimism unknown).

Firstly, the interval calculation algorithm is to be applied. In the first step, 
one is to arrange the decisions in an ascending order according to the maximum 
value, i.e. maxA = 60, maxB = 50, maxC = 40, which means that the specific order 
is provided. Then one is to create an auxiliary table containing intersection points 
(see Table 4) – intersection values according to formula (4).

Table 4. Auxiliary table of the extended Hurwicz criterion for the case analysed

Decisions decA decB decC

decA × 0.5 0.6
decB × ×   0.6(6)
decC × × ×

Source: authors’ own study.

12 E. Chylak, “Logistyka małych i średnich przedsiębiorstw”, Zeszyty Naukowe Wyższej Szkoły 
Cła w Warszawie [Scientific Journals Higher School of Customs in Warsaw] 2004, No. 6, p. 3.
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In the first line, the minimum value is 0.5, therefore one must add to the solu-
tion the interval of α ∈ [0, 0.5] which indicates decision decA. Since 0.5 is to be 
found in column 2, one must move to line 2. In the second line, the minimum 
value is 0.6(6), therefore the next interval of the solution is α ∈ [0.5, 0.6(6)] which 
indicates decision decB. Since 0.6(6) is in column 3, one must move to line 3, 
and since there are no more intersections, the procedure is completed by adding  
α ∈ [0.6(6), 1] which indicates decision decC. To recapitulate the foregoing:

– α ∈ [0, 0.5] indicates decision decA,
– α ∈ [0.5, 0.6(6)] indicates decision decB,
– α ∈ [0.6(6), 1] indicates decision decC.
The broadest interval of the coefficient of optimism indicates decision A. There-

fore, the strategy conforming with the extended Hurwicz criterion is decision A. 
A comprehensive collation of successive steps in the interval calculation procedure 
along with a detailed description of variables has been provided in Table 5.

Table 5. Successive steps in the interval calculation procedure for the case examined 

Step No. Formal calculations

Step 1 maxA = 60 > maxB = 50 > maxC = 40, hence the arrangement of decisions decA, decA, 
decA

Step 2 αAB = (minB – minA) / (maxA – maxB + minB – minA) = (20 – 10)/(60 – 50 + 20 – 10) =  
= 0.5
αAC = (minC – minA) / (maxA – maxC + minC – minA) = (40 – 10)/(60 – 40 + 40 – 10) = 
= 0.6
αBC = (minC – minB) / (maxB – maxC + minC – minB) = (40 – 20)/(50 – 40 + 40 – 20) = 
= 0.6(6)

Step 3 w = 1, αpop = 0

Step 4 The minimum in line w = 1 is 0.5, hence column j = 2, αwj = α12 = 0.5, and hence the 
solution: α ∈ [αpop, αwj] = [0, 0.5] indicates decision decw = dec1

Step 5 Checking the stop condition j = 2 < n = 3, hence step 4, 
setting variables: αpop = α12 = 0.5, w = 2

Step 4 The minimum in line w = 2 is 0.6(6), hence column j = 3, αwj = α23 = 0.6(6), and 
hence the solution: α ∈ [αpop, αwj] = [0.5, 0.6(6)] indicates decision decw = dec2

Step 5 Checking the stop condition j = 3 ∈ n = 3, hence the end, 
adding the solution α ∈ [αwj, 1] = [0.6(6), 1] indicates decision decn = dec3

Source: authors’ own study.

6. Conclusions 

In this article, the author has discussed the extended Hurwicz criterion based 
on its standard variant widely known in the game theory. The choice of a deci-
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sion assumes a parametric form compared to the original version. The decision 
maker does not need to know the coefficient of optimism, and the criterion indi-
cates intervals of the parameter as well as the corresponding results. The largest 
of the intervals implies the strategy the decision maker should assume. The very 
foundation of the method proposed is the interval calculation algorithm based on 
the properties discussed in the article. Theorem 1 shows that putting decisions in 
a sequence according to ascending maximum values of each successive decision 
results in an arrangement with the nearest intersection of the decision making 
straight line causing a shift to another decision (compare Figure 5). Having used 
that observation, one can considerably simplify the calculation of intervals indi-
cating individual decisions.

A more extensive perception of the Hurwicz criterion, as discussed in this 
paper, also lead to more profound understanding of the impact exerted by the 
coefficient of optimism and may be used as an auxiliary tool while the decision 
maker is to choose the level of hope to obtain payoff. When the coefficient of 
optimism is unknown, one may:

– apply the extended Hurwicz criterion in the form proposed in the article, 
i.e. choose a strategy featuring the largest interval of the coefficient of opti-
mism,

– apply the extended Hurwicz criterion (interval calculation algorithm) as 
supportive for the choice of the coefficient of optimism. Even if the coefficient of 
optimism is unknown to the decision maker, one can certainly find specific pre-
mises decisive of its value (pessimism or optimism). Being optimistic, one may 
check within the interval from 50% to 100% (a pessimist would check the interval 
of 0-50%) which decisions are indicated by the Hurwicz criterion, and based on 
such information, choose an optimum coefficient. Consequently, in formal terms, 
one will actually apply the standard Hurwicz criterion.

If the coefficient of optimism is known, the extended Hurwicz criterion 
(interval calculation algorithm) can be used by the decision maker as a tool to 
detect instability of the solution, namely situations when a minor change in the 
coefficient of optimism affects the decision choice based on the standard Hurwicz 
criterion. The following three main scenarios are possible:

– stable solution – far from points separating the choice of other decisions; 
a very good solution, as the decision maker is certain that, within a specific inter-
val, the strategy is insensitive to the choice of the coefficient of optimism, 

– solution unstable near the boundary point – the chosen coefficient of 
optimism lies in a close vicinity of a point which indicates a different decision. In 
such a case, one should increase the coefficient of optimism if the decision maker 
is indeed optimistic, or decrease it (for a pessimist) in order to obtain a stable 
solution, 
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– solution unstable near several boundary points – small changes in the cho-
sen coefficient of optimism trigger a choice of a number of other decisions. If the 
decision maker is convinced about the chosen α, the solution should be intention-
ally accepted bearing the instability in mind. Otherwise, it is recommended to 
use different criteria, since the Hurwicz criterion leads to the result being very 
sensitive to the parameter choice.

Moreover, the decision maker should define the notions of near and far, or in 
other words, determine what (percentage) interval of the coefficient of optimism 
indicating the given decision is to be considered satisfactory.

The methods proposed in the article are very practical in a certain dimen-
sion, and they may be applied by an organisation to support decision making 
systems. Furthermore, the extended Hurwicz criterion and the interval calcula-
tion algorithm have been presented as a procedure easy to implement in com-
puter systems. 
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Rozszerzone kryterium Hurwicza podejmowania decyzji  
dla zastosowań logistycznych

Streszczenie. W artykule zaprezentowano nowe kryterium decyzyjne bazujące na popular-
nym w teorii gier z naturą kryterium Hurwicza. Zostały przedstawione własności funkcji de-
cyzyjnej tego kryterium, zastosowane następnie do nowego algorytmu podejmowania decyzji. 
Wspomniane podejście może służyć również jako nowa taktyka wyboru współczynnika opty-
mizmu lub sprawdzenia poprawności już wybranego.

Słowa kluczowe: logistyka, problemy decyzyjne, gry z naturą, kryterium Hurwicza, współ-
czynnik optymizmu
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Public logistics –  
development and determinants

Abstract. The article deals with the issue of the development of public logistics, understood 
not in terms of infrastructure, but in terms of implementation of public tasks. An attempt is made 
to identify the determinants of public logistics development and to conceptualise it. It is pointed 
out that the development of public logistics results both from the increase in the number of public 
tasks performed by self-government bodies and from the increased involvement of the private sec-
tor in the public sphere. 

Key words: logistics, public logistics, public tasks

1. Introduction

For several years now, the notion of ‘public logistics’ has been present in the 
literature of the subject. Until today, however, it has not been clearly defined. It 
has been difficult to define, for instance, due to the fact that the sphere of logistics 
uses public property, such as road infrastructure. This makes it, at least to a cer-
tain extent, public. The point, however, is not to examine public logistics in the 
infrastructural context, but to discuss the activities related to the implementation 
of public tasks. Without entering into a discussion on whether the use of the term 
‘public logistics’1 is justified or not, the article seeks to outline the basic determi-
nants of its development and to conceptualise the notion. 

1 S. Kauf, “Logistyka a realizacja zadań publicznych”, Logistyka 2010, No. 6. 
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2. Legitimacy and necessity of developing logistics  
in the area of public tasks

The legitimacy of developing public logistics results from the increasingly 
frequent commissioning of public tasks from enterprises. Such tendencies started 
to appear when the democratic state came into existence. Its emergence caused an 
essential change in the perception of the purpose, role and function of the state. 
Introducing such concepts as ‘decentralisation’ or ‘subsidiarity’ led to a redefini-
tion of the notion of ‘public tasks/services’. 

Decentralisation assumes hierarchical exercise of power, i.e. the higher- 
+level authority must not interfere with the competences of a lower-level one, 
which is “an independent body, with its own sources of income and power to 
decide independently on how this income is to be spent”2. The subsidiarity 
principle implies that the state should implement only the tasks which it must 
implement. Other tasks should be commissioned from those who will perform 
them in a better and more effective manner3. This in turn means that public tasks 
need to be implemented with the help of third-party institutions. The tasks of  
self-government bodies include not only the selection of a contractor, control and 
supervision of task performance4, but most of all assuring availability of public 
services.  Taking care to ensure that products are available5 is, in fact, one of the 
basic tasks of logistics.

Motorway construction can be put forward as an example of the implementa-
tion of public tasks by external entities or under a public-private partnership. It 
used to be one of the state’s tasks. Currently, it is being taken over for instance by 
consortiums, like in the case of the A2 motorway, whose section between Stryków 
and Konotopa is being built by a consortium of the companies Boegl&Krysl and 
Dolnośląskie Surowce Skalne. The northern section of the A1 (Gdańsk – Toruń), 
on the other hand, is being built under a public-private partnership between the 
government and GTC S.A. acting as the private partner.

Simultaneously with the changes in the functioning of the public sector, we 
have been witnessing a constant growth of the TSL (transport, shipping and lo-
gistics) sector, offering packages of increasingly comprehensive solutions for 
logistics-related problems. In 2010, the revenues derived from basic sales by TSL 
companies in Poland amounted to 18.87 billion PLN6, while in Germany they 

2 E. Ura, E. Ura, Prawo administracyjne, Wyd. Prawnicze LexisNexis, Warszawa 2008, p. 42.
3 J. Regulski, Samorządna Polska, Rosner i Wspólnicy, Warszawa 2005, p. 22.
4 K. Bandarzewski, “Prywatyzacja zadań publicznych”, in: Koncepcja systemu prawa ad-

ministracyjnego, ed. J. Zimmermann, Wolters Kluwer Polska, Warszawa 2007, p. 334. 
5 We understand a product as any item exchanged on the market.
6 ekonom.ug.edu.pl/pp/download.php?OpenFile=7331 [28.12.2012].
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amounted to 14.6 billion EUR7. The sector carries out a series of tasks for other 
entities, most often on the basis of subcontracting or contract logistics. 

The notion of ‘contract logistics’ describes a model of collaboration be-
tween the ordering party and the logistics service provider based on long-term 
coope ration, with the service provider offering integrated and customised lo-
gistics service chains8. Logistics service providers develop integrated solutions 
and also assume responsibility for the entire logistic process, including control 
and management. Due to the comprehensive nature of the services provided, 
contract logistics9 requires suitable management of the relationships between 
the partners. 

The two development tendencies complement each other: demand with regard 
to outsourcing of the public sector’s tasks meets the extended offering of private 
service providers. In Germany, the private sector carries out public tasks worth 
EUR 300 billion annually10 and demonstrates a growth tendency. In Poland, the 
potential for collaboration between the public and the private sector is also power-
ful. This is confirmed by the fact that the former’s spending reaches nearly 49% 
of GDP. These figures seem to prove that it is legitimate to use external enti-
ties in the implementation of public tasks. Apart from that, due to the growing 
inefficiency, caused by the complexity of logistic processes and the striving to 
improve performance, public bodies look for external organisations which will 
relieve them of the burden of carrying out and coordinating the tasks commis-
sioned from them11. Logistic operators seem to be the external entities best suited 
to implement such tasks. Logistics, in fact, with its coordinating function, creates 
the biggest potential for the optimum shaping of the interfaces between the public 
and the economic sphere.

Logistics operators may take over various tasks whose scope is virtually un-
limited. Such tasks may include elements of conventional services (transport, 
warehousing and order picking) as well as consulting, financial or HR services. 
They may be related both to public tasks (e.g. waste disposal) and to logistics 
services provided to the public sector (e.g. supplying hospitals). The basic service 
areas may include, for instance:

 7 Ch. Kille, M. Schwemmer, Top 100 der Logistik 2012/2013, Frauenhofer Institut, Berlin 
2012. 

 8 J. Weber et al., Einführung in das Management der Kontraktlogistik, Wiesbaden 2007, 
p. 38.

 9 Contract logistics is also referred to as logistics outsourcing.
10 Bundesministerium für Wirtschaft und Technologie, Öffentliches Beschaffungswesen. 

Gutachten des Wissenschaftlichen Beirats bei Bundesministerium für Wirtschaft und Technologie, 
Berlin 2007, p. 15.

11 J. Teska, G. Krasnodębski, “Logistyka publicznych usług transportowych”, Logistyka 
2011, No. 3, p. 2820.
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– transport – planning, optimisation and steering of transport networks cus-
tomised to meet the needs of an ordering party from the public sector (managing 
flows of people and goods, organising transport),

– warehousing – offering storage and handling centre networks that may  
be used by public sector organisations (organising tasks consisting in the  
storage of goods for public administration bodies, for instance local logistics 
centres),

– IT – offering IT systems, including ICT, whose purpose is to optimise 
access to logistics hubs or linear infrastructure12.

The involvement of logistic enterprises in the implementation of public tasks 
should bring advantages to the public sector, such as for instance cost reduction, 
increased flexibility in responding to changing market demands, or increased 
satisfaction of beneficiaries13.

Since public tasks are usually of long-term nature, cooperation between the 
logistics operator and the public ordering party should be formalised by way of 
agreements (contract logistics). The operator’s responsibility and the scope of the 
agreement are usually limited14, and the duration usually increases with the scope 
and quality of the services provided15. Long-term relationships between the two 
sectors require time and a precise determination of the benefits, so that divergent 
interests can be reconciled16.

The above arguments justify the development of a new research area, i.e. pub-
lic logistics. 

12 M. Szymczak, Logistyka miejska, Wyd. UE w Poznaniu, Poznań 2008, p. 177 ff.
13 M. Eßig, S. Dorobek, A. Glas, S. Leuger, “Überprüfung privatwirtschaftlicher Beschaf-

fung sstrategien auf ihre Anwendbarkeit im Rahmen öffentlicher Beschaffungsprozesse”, in: 
Handbuch Kommunales management, Rahmenbedingungen, Aufgabenfelder, Chancen und Heraus -
forderungen, ed. D. Brodel, LexisNexis, Vienna 2008, p. 81 ff.

14 Optimisation or privatisation of logistic tasks is simple in the case of Facility Man-
agement, for instance, which includes management of public real property. This only requires 
the conditions to be determined related to maintenance and systematic improvement of service 
quality (Service Level Agreements). In this case, the contracts and agreements are not specific in 
their nature, but only include the general assumptions and goals of cooperation. If comprehen-
sive public tasks are performed under a public-private partnership, the rights and obligations of 
both parties need to be determined more precisely. Contracts may be short-term and functional, 
as well as long-term, and in the latter case, strategic alliances are created; “Westernising the 
keiretsu model: the outsourcing paradigm shift”, Journal of Management Development 2000, 
Vol. 19, No. 8, p. 2 ff. 

15 D. Badäus, “Publik Private Partnership – Kooperationsbedarfe, Grundkategorien und 
Entwicklungsperspektiven“, in: Kooperationsformen zwischen Stadt und Markt, ed. D. Badäus, 
Baden-Baden 2005, p. 11 ff.

16 Discussed more extensively in: S. Kauf, Orientacja marketingowa i logistyczna w za rzą-
dzaniu regionem, Wyd. Uniwersytetu Opolskiego, Opole 2009, p. 166 ff.
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3. Public logistics – an attempt to identify the concept

Although the public nature of logistic tasks requires public services to be 
 specified more precisely, it is worthwhile emphasising at this point the impli-
cations of the sole notion of ‘public logistics’. Semantically speaking, this is 
composed of two elements: ‘logistics’ and ‘public’, each with a specific seman-
tic context. Without elaborating on the nature of either of them individually, an 
 attempt can be made to define the notion of ‘public logistics’.

According to the narrow definition, it means a temporal and spatial transfor-
mation related to the implementation of public tasks, as well as the coordination 
of interfaces between the bodies involved. Compared to the classic approach, the 
last element listed gained an additional dimension, related to the connections be-
tween the public and the private sector.

Many organisations, both public and private, are involved in the implementa-
tion of public tasks, which makes it legitimate to examine public logistics in the 
context of the supply chain. It should therefore be defined as  flow-oriented man-
agement of public value creation networks/chains17. The public supply chain is 
composed of a network of central government and self-government agencies and 
organisations, as well as private institutions and enterprises. The goal  pursued 
by all the participants of that chain is the best possible implementation of public 
tasks, bringing added value for the public sector and for the beneficiaries.

The two approaches to public logistics mentioned above complement each 
other, making it possible to define the concept more broadly. In this respect, pub-
lic logistics will comprise all actions related to the spatial-temporal transforma-
tion of property, regardless of the latter’s form of ownership and the nature of 
the organisation performing such activities. It also comprises the provision and 
maintenance of tools and machinery necessary to implement public tasks18. The 
task of public logistics is also to manage networks composed of public and private 
organisations.

Public logistics should guarantee the supply of public goods and services 
to territorial self-government bodies in accordance with the social needs, in the 
sense of supply chain management, and the taking over of implementation of pub-
lic logistic tasks by the private sector (within the framework of contract logistics) 
should become a new public task.

17 M. Eßig, “Zur Anwendbarkeit der logistischen Führungskonzeption auf den öffentlichen 
Sektor”, in: Logistikmanagement: Innovative Logistikkonzepte, eds. R. Lasch, C.G. Janker, Ga-
bler, Wiesbaden 2005, p. 93 ff.

18 M. Eßig, M. Witt, M. Scheckenhofer, “Öffentliche Logistik. Logistik zur Erfüllung öffentli-
che Aufgaben”, in: Öffentliche Logistik, eds. M. Eßig, M. Witt, Gabler, Wiesbaden 2009, p. 8.
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4. Public logistics – development and determinants

It needs to be pointed out that the first impulse for the emergence of the new 
research area was deregulation and privatisation of the public sector.  Until  recently, 
public institutions used to perform most tasks on their own, which resulted from the 
fact that the ordering party and the contractor being a single entity. Most public tasks 
in the field of logistics, related for instance to municipal management or transport 
policy19 used to be the state’s domain. Said tasks used to be  implemented by  
state-owned enterprises or were subject to rigorous concession granting processes. 
Only in the second half of the 20th century did first deregulation take place in the 
area of public tasks, consisting in the gradual withdrawal of the public sector from 
implementation of a part of them. The first privatisation processes related to public 
administration tasks took place in the 1960s in the USA, when first attempts were 
made to overcome the difficulties and financial hardships  cities were facing. In the 
1980s, the concept was developed further in the UK. Its development was stimulated 
by the harsh financial crisis affecting territorial self-government bodies. In Poland, 
the process of deregulation and privatisation of public tasks20 took place in the 
1990s, which was related to the emergence of modern territorial self-government 
bodies. Public sector privatisation was based on the ustawa z dnia 13 lipca 1990 r. 
o prywatyzacji przedsiębiorstw państwowych [Act of 13th July 1990 on privatisation 
of state-owned enterprises]21. For instance, in 1990 the coach company PKS was 
divided and specialised transport was decentralised. Privatisation processes in 
the area of municipal management, on the other hand, were accelerated by the 
ustawa z dnia 20 grudnia 1996 r. o gospodarce komunalnej [Act of 20th December 
1996 on municipal management], imposing the obligation on municipalities to 
adopt resolutions converting municipal companies into budget establishments or 
commercial law companies22.

Apart from the public sector deregulation and privatisation processes al-
ready mentioned, substantial changes took place in the functioning of the global 
market, manifested mainly in the development of the logistics sector (TSL). The 

19 Until 1989, the ustawa z dnia 27 listopada 1961 r. o transporcie drogowym i spedycji kra-
jowej, Dz.U. nr 53, poz. 298 [Act of 1961 on road transport and domestic forwarding] was in force, 
since 1989 – the ustawa z dnia 23 grudnia 1988 r. o działalności gospodarczej, Dz.U. nr 41, poz. 324 
[Act on economic activity], and since 1991 – the ustawa z dnia 27 lipca 1991 r. o zmianie ustawy Pra-
wo o ruch drogowym, Dz.U. z 1991 r. nr 73, poz. 321 [Act governing international transport by road].

20 Examples of literature dealing with the privatisation of public tasks: S. Biernat, Pry-
watyzacja zadań publicznych. Problematyka prawna, PWN, Warszawa – Kraków 1994; L. Za-
charko, “Prywatyzacja zadań publicznych jako nowe pojęcie w zakresie gospodarki komunalnej”, 
in: Prawo administracyjne w okresie transformacji ustrojowej, eds. E. Knosala, A. Matan, 
G. Łaszczyca, Kantor Wydawniczy Zakamycze, Kraków 1999.

21 Journal of Laws, Dz.U. nr 51, poz. 298.
22 Journal of Laws, Dz.U. z 1997 r. nr 9, poz. 43.
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said development was a consequence, for instance, of process thinking becom-
ing more widespread, of the fact that enterprises focused on core activity (key 
 competences), and also of the concentration and differentiation of structures with-
in the sector23. It also seems legitimate to conclude that the increased demand for 
logistic services is a consequence of globalisation of the economy, of going to-
wards a post-industrial society and of the increased importance of environmental 
aspects of business activity.

Public sector deregulation contributed to increased competitiveness of the lo-
gistic sector, in particular in the area of transport, warehouse and postal services, 
linear infrastructure maintenance services and tasks related to municipal man-
agement. This, in turn, led to the already mentioned changes in demand structure 
and in service offering differentiation. Such tendencies opened up broad possi-
bilities for manufacturing and trading enterprises as well as for self-government 
bodies in relation to the use of logistics operators in order to optimise their value 
creation chains. This, on its part, contributed to a boom in contract logistics. 
Today, however, it is still difficult to determine the extent to which the public sec-
tor in Poland has been making use of this potential. Apart from several practical 
examples, such as for instance the taking over of tasks related to municipal waste 
management or transport (urban transport24) by private enterprises, few public 
tasks can be enumerated which were carried out within the framework of contract 
logistics. One should therefore be all the more pleased with the initiative of the 
Armed Forces of the Republic of Poland, formalised by way of the Decision on the 
Minister of National Defence, concerning the implementation of service contract-
ing outside the armed forces25. According to that decision, in order to relieve the 
army from burdens not resulting from military functions, some priority services 
will have been contracted by the year 2018, including for instance26:

– repair, maintenance and other services related to weapons and military 
equipment,

23 P. Klaus, “Logistik – flow management, brevier und glossar”, Nürnberger Logistik- 
-Arbeitspapier 2003, No. 8, p. 8 ff.

24 The following may be put forward as examples here: 1) Private transport company War-
bus with its registered office in Warsaw, operating municipal bus routes in Murowana Goślina, 
Lesznowola near Warsaw, and earlier in the municipality of Ełk, and hypermarket shuttle buses 
in in Warsaw, 2) Przedsiębiorstwo Komunikacji Samochodowej sp. z o.o., performing scheduled 
passenger transport services and urban transport services, operating in the area of Gdańsk, Sopot, 
Gdynia and adjacent municipalities.

25 Decyzja nr 318/MON Ministra Obrony Narodowej z dnia 3 lipca 2008 r. w sprawie 
wdrożenia systemu kontraktowania usług poza Siłami Zbrojnymi Rzeczypospolite, Dz.Urz. MON 
nr 14, poz. 175 z późn. zm. [Decision No. 318/MON of the Minister of National Defence of 3 July 
2008 on the implementation of service contracting outside the Armed Forces of the Republic of 
Poland, Official Journal of the Ministry of National Defence of 24 July 2008, as amended].

26 J. Teska, G. Krasnodębski, op. cit., p. 2809.
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– disposal of combat assets,
– transport,
– gathering and maintenance of inventories,
– maintenance of real estate belonging to the army,
– providing security to Polish army contingents.
In Poland, logistics outsourcing may take place on the basis of the Public Pro-

curement Law. In accordance with Article 3 of that Act, self-government  bodies 
become ordering parties, and the private enterprise – a contractor conducting 
public services. The big potential of the public sector can be proven by the value 
of public procurement in 2011, ranging at PLN 144 billion27. The public sector, 
aiming at streamlining its expenses, should therefore use logistics outsourcing 
more often, since it offers a large potential for cost reduction and improvement of 
the quality of public services. 

Bearing in mind the development tendencies mentioned above in the practice 
of self-government bodies, three phases of public logistics development can be 
distinguished28:

1. Phase one is related to the privatisation of state-owned logistics enterprises 
and the deregulation of transport markets and of tasks related to municipal man-
agement.

2. Phase two appeared with the advent of competition between self-govern-
ment bodies, the differentiation of logistic services in economic practice, as well 
as the development of contract logistics.

3. Phase three is characterised by the striving of territorial self-government 
 bodies to improve operating performance, economic thinking and the consequent 
tendency to outsource at least some public tasks. At this phase, the self-govern-
ment bodies do not act solely as lawmakers, but become ordering parties com-
missioning public tasks. It needs to be pointed out here that the public tasks are 
implemented most often on the basis of civil law contracts. 

It also has to be mentioned that the comprehensive nature of the logistic tasks 
which are outsourced requires all their elements to be defined earlier. In that case, 
the process of outsourcing logistic tasks takes place in three stages29:

1. Preparation – at this stage, the public administration body continues to be 
an independent contractor performing the public tasks, while the logistics opera-
tor becomes acquainted with the structures, processes and current organisational 
determinants.

27 Report of the Chairman of the Public Procurement Office on the functioning of the public 
procurement system in 2011, Warszawa 2012, p. 85.

28 M. Eßig, M. Witt, M. Scheckenhofer, op. cit., p. 14.
29 M. Witt, “Strategische Logistikkonzepte für den öffentlichen Sektor”, in: Öffentliche 

Logistik, op. cit., p. 147 ff.
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2. Handing over – at this stage, the public organisations hand over a part of 
the public tasks to be implemented by logistics operators. They determine the 
strategic and operational goals, as well as hand over the necessary infrastructure, 
IT and competent human resources to the private partners.

3. Implementation – at this stage, the contractor controls all operational 
activities performed by the logistics operator. The task of the public administration 
body is only to decide whether to continue that partnership or to terminate it (exit 
strategy). 

In order to optimise the implementation of public tasks, the external partner 
needs to be constantly controlled and supervised by the self-government bodies, 
i.e. continuous analysis is required of performance as well as of the economic 
benefits obtained by the public sector compared to independent task implemen-
tation.

Although outsourcing of public tasks seems to be an appropriate approach 
to the solving of logistics problems both in large urbanised areas and in small 
municipalities, it is not a particularly widespread phenomenon for the time  being. 
Nevertheless, experiences of highly developed countries seem to confirm the 
 legitimacy of outsourcing public tasks by self-government entities30. In order to 
benefit from such experiences, resolute action is needed and the economic  policy 
assumptions of territorial self-government bodies need to be reconstructed.   
A scientific analysis of the prospects of logistics outsourcing and of public-private 
partnership is also necessary. It should address not only the related hazards and 
benefits, but also their specific macro-regional nature. 

5. Conclusion

The discussion presented in this study proves the legitimacy of developing 
public logistics. Its increased importance is a consequence, on the one hand, of 
the extension of the scope of public tasks performed by self-government bodies, 
and on the other hand – of the increased involvement of the private sector in 
the public sphere. Although the potential of public logistics, in particular of the 
tasks carried out within the scope of logistics outsourcing, is vast, it seems that 
it has not yet been sufficiently appreciated and implemented. This concerns both 
the practical use of the logistics potential and scientific discourse. Actually, no 
study has yet addressed the issues related to public institutions acting as parties 

30 One of such positive examples is the British army in which tasks related to logistics se-
curity are outsourced, performed under public-private partnership, initiatives consisting in the 
private financing of public undertakings and privatisation of earlier military logistics operators. 
T. Jałowiec, “Firmy w brytyjskich siłach zbrojnych”, Przegląd Logistyczny 2010, No. 1, p. 64.
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 commissioning logistics services. One should therefore hope that this text will 
contribute to a future in-depth discussion of the issue. 
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Logistyka publiczna – rozwój i uwarunkowania 

Streszczenie. W artykule zaprezentowano problematykę rozwoju logistyki publicznej ro-
zumianej nie w sensie infrastrukturalnym, a realizacji zadań publicznych. Podjęto tutaj próbę 
identyfikacji uwarunkowań rozwoju logistyki publicznej oraz jej konceptualizacji. Wskazano na 
fakt, że rozwój logistyki publicznej wynika zarówno ze wzrostu liczby zadań publicznych realizo-
wanych przez organa samorządowe, jak i ze wzrostu zaangażowania sektora prywatnego w sferę 
publiczną. 

Słowa kluczowe: logistyka, logistyka publiczna, zadania publiczne
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Abstract. Logistics as a field of knowledge has been known since ancient times as an area of 
military theory and pragmatics, while in the second half of the 20th century it became one of the most 
important areas of interest for practitioners and theorists of economic life. An  extremely  dynamic 
period has started of implementing logistics solutions in economic practice, and an  increasingly 
extensive research framework is being formed to investigate logistics-related phenomena. Science 
describes the phenomena, tendencies and trends related to logistics in a detailed manner. Success 
in contemporary economy depends to a large extent on innovative and efficient logistics. The main 
development directions and the global nature of theoretical solutions and logisticians’ activities 
emphasise the key role of logistics, and its universal nature and global applications inevitably lead 
to a stage of development which the author refers to as ‘logistic imperialism’.

Key words: logistics, logistics history, logistics development directions, global logistics, 
 logistic imperialism

1. Introduction

The answer to the question whether logistics is a science is increasingly often 
positive. People who claim this believe that the area of interest of logistics and the 
practical application of its solutions as well as the benefits achieved by its prac-
titioners point to its distinct, complete and effective nature. They ignore the fact 
that there is no clear theory of logistics, and that its paradigm is only forming. The 
sources of logistics theory should invariably be sought in economic sciences and 
management sciences. The author believes that the theoretical basis for all solu-
tions and theories of logistics is rooted in praxeology, namely the study of actions. 
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In remote future, the increasing importance of logistics as a key to success, will 
not, however, hinder the establishment of theoretical grounds or the search for 
a logistics paradigm. The purpose of this study is to present the main trends in the 
development of logistics and the potential directions of development in manage-
ment theory and practice.

2. Evolution of logistics

The notion of logistics is inextricably linked with military history and for 
many centuries it used to be applied only to processes related to the army’s func-
tioning. It was once used interchangeably with terms referring to quartermas-
ters’ work. We will never find out who created the first logistic system. Was it 
Alexander the Great, whose army consisted of horsemen, each of which had 
one slave who used to take care of the packhorse carrying the supplies? Each 
infantryman, on the other hand, had a slave on foot with a packhorse. Similar so-
lutions continued to be applied until as late as the late 19th century/early 20th cen-
tury in the  Foreign Legion, with one horse per every two infantrymen1. Perhaps 
we could name the Byzantine emperor Leo VI (868-911)2, who distinguished 
a third military science in his treatise entitled Tactica, apart from strategy and 
tactics, namely logistics. In his opinion, the task of logistics was to make sure 
that soldiers were paid in due time, that they were suitably armed and prepared 
for battle.

In feudal Europe, examples of logistic activities included the use of the same 
uniforms and weapons for soldiers in one army. The obvious advantages of that, 
including reduction of supply costs, standardisation of weaponry and combat 
assets delivered to the battlefield, increased effectiveness of fire power are not 
obscured by the fact that the original need was probably practical, namely to dis-
tinguish ‘friendly’ forces from the enemy on a battlefield becoming increasingly 
extensive and complex.

The contemporary understanding of logistics refers to a work published in Paris 
in 1837 by a Swiss General in French and Russian service, Antoine-Henri Jomini, 
entitled Summary of the Art of War. He described logistics as a practical art of mov-
ing troops, comprising also constant supply, engineering works and staff work.

World War Two was a landmark stage in the history of logistics. At that time, 
the United States Department of Defense appointed special teams whose task  
 

1 P. Montagnon, Historia Legii Cudzoziemskiej, Wyd. Dolnośląskie, Wrocław 2006, p. 111.
2 F.J. Beier, K. Rutkowski, Logistyka, Oficyna Wydawnicza Szkoły Głównej Handlowej, 

Warszawa 2004, p. 15.
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was to develop mathematical planning models and their application to solve sup-
ply problems of the U.S. army. This led to the creation of the foundations of the 
mathematical planning science known today as operational research, as well as of 
a scientific discipline in the field of economics, namely logistics3.

The term ‘logistics’ was used for the first time to refer to civilian phenomena 
in 1956, after publication of the results of research on the correlations between 
the costs of air transport and the costs of maintaining inventories in the process of 
goods distribution. It turned out, in fact, that high air transport costs should not be 
the only factor considered in using that transport. The total costs of transport and 
inventory management are much more important for the enterprise. The research 
allowed many companies to see logistics as a method of reducing costs. At that 
time, the USA used to set the direction in discussions and publications concerning 
logistics. The first book determining the benefits of using logistics was published 
in 1961: Physical Distribution Management: Logistics Problems of the Firm by 
Edward W. Smykay, Donald J. Bowersox, Frank H. Mossman4. The first theoreti-
cal works in the field of logistics in Western Europe date back to the late 1960s and 
early 1970s. Studies by Polish authors started to appear in the late 1980s and in 
the 1990s. Independently of those differences, however, as early as in 1998 Hans- 
-Christian Pfohl stated that “today [1998] there is virtually no difference in the 
development of logistics between the USA and Germany”5.

Today’s logistics is already a very broad concept, since it includes manage-
ment of the supplier network, storage of products and the customer chain. Having 
distinguished and described the supply chains, we immediately come to the  notion 
of the supply network, noticing the limitations present in earlier descriptions. The 
emergence of affordable digital technologies has made logistic system manage-
ment easier. The technical revolution, the digital switchover, computerisation and 
implementation of electronic data exchange have irreversibly transformed prac-
tice in logistics processes and organisations. 

Paradoxically, it is increasingly difficult to define logistics: on the one hand, 
each author seeks to express his or her own definition, on the other hand, the area 
of interest of logisticians is increasing every day. As a travesty of what Milton 
Friedman said, one could claim that ‘logistics is what logisticians do’, but this 
would probably be a clumsy abuse. The history of a separate theory of logistics is 
relatively short, as opposed to other branches of knowledge, yet we have to deal 
with more than 100 definitions of the term itself. The following are particularly 
representative.

3 Ibidem.
4 E. Gołembska, Logistyka w gospodarce światowej, Wyd. C.H. Beck, Warszawa 2009, 

p. 299.
5 H.-C. Pfohl, Zarządzanie logistyką, Instytut Logistyki i Magazynowania, Poznań 1998, p. 3.
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According to the Council of Logistic Management – “Logistics [...] the pro-
cess of planning, implementing, and controlling the efficient, effective flow and 
storage of goods, services, and related information from point of origin to point 
of consumption”6. 

According to Marian Sołtysik, “Logistics is a branch of knowledge concern-
ing logistic processes in the economy and the art of effective management of such 
processes”7.

According to Frederick J. Beier and Krzysztof Rutkowski, “Logistics is gene-
rally intended to mean the management of activities consisting in handling and 
storage, supposed to facilitate the flow of products from the place of origin to the 
place of final consumption, as well as the related information, in order to offer 
customers a suitable service level at an affordable cost”8.

Table 1. Main stages of logistics development in the 20th century

Period Characteristic features

Stage 1: 1950s Origins and emergence of logistics in the ‘civilian’ sphere 
Non-integrated logistic activities in separately identified areas 
of purchasing, warehousing and distribution.

Stage 2: 1960s and early 
1970s

Definition and conceptualisation of logistics theory. Distin-
guishing two basic directions of logistic activities: material 
management and physical distribution.

Stage 3: 1970s and 1980s Extension of the role of logistics. Integrative understanding of 
logistic processes – management of the flows of materials and 
information on the scale of the whole enterprise.

Stage 4: 1990s onwards Dynamic development of logistics as an integrated man-
agement concept. Computerisation and technical progress 
– main factors determining the new role of logistics in the 
strategy of enterprises and international corporations, in 
which logistics is one of the most important drivers of com-
petitive advantage.

Stage 5: 2000 onwards Globalisation, internationalisation of logistics structures and 
activities. Standardisation of logistics systems and processes. 
Flows of goods and information create transnational systems 
and subsystems extending to separate links and operating in 
subsequent phases, based only on performance criteria.

Source: author’s own study based on: Z. Saryusz-Wolski, C. Skowronek, Logistyka w przedsiębiorstwie, 
PWE, Warszawa 2008; P. Blaik, Logistyka, PWE, Warszawa 1996, p. 21.

6 E. Gołembska, Kompendium wiedzy o logistyce, PWN, Warszawa 2004, p. 5.
7 M. Sołtysik, “Istota i cechy zarządzania logistycznego”, Gospodarka Materiałowa i Lo-

gistyka 1994, No. 7-8, p. 145.
8 F.J. Beier, K. Rutkowski, op. cit., p. 16.
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“Some time ago, it was assumed that the manner of understanding logistics 
that can be found in its over one hundred definitions could be brought down to one 
of the following three meanings:

1. Logistics is a branch of economics dealing with the flows of goods and 
information in the economy.

2. Logistics is a concept related to flow process management, based on an 
integrated approach.

3. Logistics is about the processes of physical flow of tangible goods – raw 
materials, supplies, semi-finished products and finished products, as well as of 
 associated items, actually taking place in enterprises and between them”9.

Leaving aside the foundation in the form of a single fixed definition of 
 logistics, I would like to focus on distinguishing the trends in the development 
of logistics in the 21st century. Before focusing on that, however, it is worthwhile 
summing up the achievements of practitioners and theorists in the field. The 
 history of the development of logistics in the second half of the 20th century must 
not be omitted. It has already been described well. The theoretical achievements 
of researchers in the field of logistics theory is impressive, and at the same time 
an exceptional connection can be found to exist (unlike in the case of many other 
economic sciences), between the theorists and the practitioners.

The development of logistics in the 20th century was so dynamic and brought 
with it so many changes that it is probably not wrong to claim that in the last 50 
years more happened in the theory and practice of logistics than in the previous 
several thousand years in total. 

A distinction is already made today between modern and traditional logistics. 
One might say that the period of half a century is too short for such radical judg-
ments, but on the other hand the growth rate at which practice changes in logistics 
may justify that division.

Table 2. Characteristic features of traditional and modern logistics

Logistics
Traditional Modern

1. Specialisation 1. Integration
2. Operational solutions 2. Strategic solutions
3. Cost reduction 3. Provision of services to customers
4. Regionalisation 4. Globalisation

Source: simplified version of Table 1: J. Witkowski, Strategia logistyczna przedsiębiorstw przemysłowych, 
Wyd. UE we Wrocławiu, Wrocław 1995, p. 31.

9 Instrumenty zarządzania logistycznego, ed. M. Ciesielski, PWE, Warszawa 2006, p. 11.
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3. Contemporary view of logistics

Modern and contemporary logistics not only takes into account the new 
charac teristic phenomena and tendencies present in the global economy. The 
 theoretical achievements and practical applications of logistics have an impact on 
the nature of such transformations, involving in particular:

– advancement of processes of globalisation and standardisation of economic 
phenomena on the macro-scale, in the area of manufacturing and procurement, 
exchange and distribution,

– implementation of technical and technological progress and innovation,
– sharing information in real time between all participants of the logistic chain,
– integration and levelling in terms of technology the various participants of 

the exchange of goods, products handling and information sharing,
– dynamic achievement, by developing countries’ economies, of the technical 

and technological level of economic leaders.
Summarising the achievements of logistics and logisticians at the end of the 

20th century, we can certainly claim the following:
1. Logistics became an area investigated by theorists and practitioners whose 

findings are immediately implemented in current economic management and 
practice solutions.

2. Logistics becomes an area in which competitive advantage can be achieved 
in many cases of a company’s activity.

3. Logistics is becoming an area for growth and improvement of the civiliza-
tional level of developing areas.

4. Logistics builds common standards and measures of economic activity.

Table 3. Tasks of logistics in the first half of the 21st century

Type of logistics Priorities Evaluation parameters
Physical logistics Physical flow, taking into account 

flow structure, spatial order and  
transport organisation

Performance measures,  
particularly with regard to unit 
cost and time

Dispatch logistics The entire set of activities related to 
information and decision-making with 
regard to physical flows

Effectiveness measures

Flow technology 
and technique

Logistic process infrastructure. Innovation, modernisation and 
standardisation measures

Infrastructure and 
logistics of public 
services

The development of infrastructure 
and public services available to all 
market participants  
and individual consumers (as a scope 
of needs satisfied)

Life quality measures

Source: author’s own study based on: Z. Saryusz-Wolski, C. Skowronek, Logistyka w przedsiębiorstwie, 
PWE, Warszawa 2008; P. Blaik, Logistyka, PWE, Warszawa 1996. 
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In order to make a product more attractive and make it stand out against 
the competition, enterprises will be forced to increasingly customize it and to 
improve the level of service. Agile logistics concepts provide solutions aimed at 
making production more flexible, in particular related to handling the production 
of tools operating on the basis of the ‘make-to-order’ strategy. Production supply 
logistics guarantees suitable allocation of individual raw materials and use of 
semi-finished products in multiple variants. Distribution logistics guarantees 
smooth and rapid access to every single item manufactured and makes it possible 
to deliver it to a customer at any distance, within a time acceptable for them. 
According to Jacek Rudnicki, agile logistics has the following characteristic 
features: “internal integration, organising people in networks, flat management 
structures, high competences of all employees, focusing on key competences, 
virtual corporations, an environment supporting experiments, learning and 
innovation, flexible and multifunctional employees, team work, empowerment 
of all employees within the enterprise, knowledge management, skill and 
knowledge enhancement technologies, continuous improvement, change and risk 
management. All the generic features of an agile enterprise indicated above are 
important and interdependent, and they must be adapted to the specific needs of 
manufacturing companies, their establishments, and even product families. The 
list of features provided above should be treated as a model”10.

Table 4. Logistic management. Changes in supply chain management philosophy

Paradigm shift Consequences
functional approach to process-oriented ap-
proach

integrated material flows

focus on products to focus on customer  
satisfaction

creating value for the customers, shaping 
customer service policy

caring about revenues to performance  
assessment

focus on key performance indicators

replacing inventories with information IT systems, ‘information sharing’
transactional relations to partner-like relations selected partners, integration and shared 

improvement schemes

Source: M. Chistopher, Logistics and supply chain management, FT Pitman Publishing, London 1998, p. 265.

New paradigms of organisation management lead to the following transfor-
mations:

– functions to processes – integrated management of key processes is more 
important,

10 J. Rudnicki, “Przedsiębiorstwo Agile”, LOG24.pl, Logistyka Produkcji 2011, http: //www.
log24.pl/artykuly/przedsiebiorstwo-agile,1464 [2.08.2013].
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– current profitability to long-term profit – the measurement should be made 
not on the basis of historical financial data, but using selected financial and other 
metrics,

– products to customers – focusing on the market and customer service, 
 ability to define, investigate and adapt the level of service to the requirements of 
the specific market segment,

– inventories to information – quick response, flexibility, IT systems and sys-
tems for demand-driven replenishment,

– transactions to relationships – outsourcing, partnership, cooperation and 
co-manufacturing based on optimisation and network management.

A key aspect all improvements and implementation processes are aimed at is 
the constant striving to reduce costs. This requirement refers mainly to logistics 
systems and processes. Decision-makers and market participants regard logistic 
processes as being of key importance for performance improvement. This 
happens because the remaining departments at companies are often regarded as 
‘exhausted’ in terms of costs. Logistics, in many cases, determines the possibility 
of achieving a market advantage. Vice versa, if logistics is poor, it may undermine 
that competitive advantage by causing congestions in the most important areas 
where value added is created in the organisation. Companies implementing 
global strategies are focused as much as possible on logistics performance, since 
they serve vast, dispersed foreign and continental markets through centralised 
manufacturing plants.

Jarosław Witkowski lists the following characteristic features of contempo-
rary supply chains11:

– centralisation and geographical concentration of places of distribution,
– shift from national to European management structures among contracting 

parties,
– adapting the principles of collaboration between supply chain partici-

pants to the specific nature of the manufacturing environment and to the type of 
 products offered,

– change in the role of small and medium enterprises,
– increased importance of the role of logistics outsourcing,
– increased share of multimodal transport. 
In the author’s opinion, development of logistics today is determined mainly 

by the following:
– internationalisation of enterprises and global reach of market leaders’ activity, 
– imitating development strategies of competitors following trends set by the 

leaders,

11 J. Witkowski, Zarządzanie łańcuchem dostaw, PWE, Warszawa 2010, p. 206.



65Global logistics – main directions of development in management theory and practice

– focus on shortening the procurement, manufacturing and distribution cycles,
– intensification of competition, especially during the phase of manufactur-

ing, when new entities acquire an advantage in achieving much smaller manu-
facturing costs, while at the phases of procurement and distribution substantial 
differences are much more difficult to achieve,

– development of IT and information sharing technologies supporting the 
 service performance process,

– internationalisation of management determinants in the context of economic 
integration of enterprises, countries and geographical regions,

– reduction of the level of risk incurred – mainly economic risk, but also risk 
related to tangible asset and human resource management.

 The pillars of logistics in the first half of the 21st century are: a global  approach, 
innovation, unification and standardisation. The above factors have the biggest 
influence on the development of logistics today. Its achievements are verified on 
a global scale. Progress is driven by innovation. Imitating solutions applied by pro-
cess leaders actually constitute an inevitable base for catching up with others in 
terms of quality and performance in a chain of logistic interdependencies and con-
nections. A free flow of capital, technologies, information and knowledge causes 
differences to be reduced at technological and technical level, while standardisation 
and unification cause processes to become more uniform. Hence, given the consoli-
dation of knowledge, centralisation of management, and virtually unlimited access 
to information about processes available in real time, it will be necessary to focus 
on performance parameters. The main parameters of success, which have critical 
importance in the author’s opinion, are shown in the table below.

Sustainable development is one of the goals that business shares with  other 
 actors of social and economic life. In the future, logistics and the solutions it 
proposes must and will, in the author’s opinion, take into account the social

Table 5. Performance parameters

Parameter Parameter features Goal

Time course, timeliness, cycle, feasibility,  
reserve, control

achievement of JIT and cycle  
shortening

Cost optimisation, supervision and control,  
budgeting, primacy of revenue, sources

achievement of a reasonable cost level

Model completeness, innovation, flexibility,  
assimilability, coherence, repeatability, 
deviations

achievement of a state of universality 
of solutions and standardisation

Support substitution, participation, breakdowns, 
resources, atypicalities, escape routes

achievement of complete safety and 
reliability

Source: author’s own study.
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 implications of the practice applied. The social implications of progressive logis-
tic implementations will take into account elements of corporate social responsi-
bility just like the economic calculation. Globally effective and efficient logistic 
processes and methods take into account aspects other than technological ones, 
which will affect results in a short-term evaluation perspective.

The basic criteria taken into account in terms of corporate social responsi-
bility in logistic systems and processes are the following:

Table 6. Corporate social responsibility in logistic systems and processes

Criterion Goal
Focus on humans and their needs Primacy of customer and consumer needs
Safety Safety of people, business, processes and systems, capital
Acknowledgement of local 
 preferences

Adaptation to local diversities in order to satisfy customer 
needs to a fuller extent

Ethics and counteracting abuse Compliance with fair competition principles
Partnership with the market 
environment

Building partner-like relations with other market players

Communication and information 
sharing

Pursuing the basic goal of customer need satisfaction

Source: author’s own study based on: K. Piłat, “Sojusz na rzecz potrzebnych zmian”, Harvard Business 
Review Polska 2012, nr 5.

Logistics also adapts to current development trends, and we talk increasingly 
often about global logistics. Grzegorz Kołodko defines globalisation as “a move-
ment towards reducing and eliminating barriers in international economic 
exchange”12, listing two main attributes of globalisation, namely “liberalisation 
and interdependence”13. This thesis is particularly justified by the forecast of lo-
gistics development tendencies. Liberalisation of formal and legal requirements, 
abolishment of customs barriers, unification in terms of regulations related to the 
carrying out of transport, sanitary regulations, the global scope of decisions of the 
World Trade Organization (WTO), implementations of the International Labour 
Organization (ILO) and of the World Health Organization (WHO) as well as of 
many other organisations across the world successfully make logistic processes 
universal. The economic integration process will be continued and an increasing 
number of barriers hindering development will be broken down by various struc-
tures that integrate economies and markets. The examples of ASEAN (Associa-
tion of South-East Asian Nations), the Commonwealth of Independent States with 

12 G.W. Kołodko, Wędrujący świat, Wyd. Prószyński i S-ka, Warszawa 2008, p. 98.
13 Ibidem, p. 100.
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Russia as the most powerful state, Mercorsur (Mercado Comun del Sur), NAFTA 
(North American Free Trade Association), SADC (Southern African Develop-
ment Community), ECOWAS (Economic Community of West African States), 
and of the European Union point to the inevitable future progress of the global 
unification trend. 

When discussing globalisation, Porter enumerated the following trends lead-
ing to the globalisation of economic activity after World War Two. The most 
important of them are:

– increasing similarity of various countries in many important demand areas,
– increased liquidity on global capital markets,
– reduced customs barriers,
– restructuring and technological improvements,
– integrating role of technology,
– appearance of new global competitors14.
The growth in the ICT (information and communication technology) mar-

ket and the process of enterprise internationalisation have made, “according to 
J. Cole, the development of globalisation possible thanks to the implementation 
of logistics in companies worldwide: one might even say that global logistics has 
accelerated globalisation processes”15. The concentration of management of vast 
international and global supply chains in the hands of a limited number of 3PL 
and 4PL companies has made service and logistic solution providers enter new 
markets with state-of-the-art products, bypassing earlier experiences or previ-
ously applied technologies. In the 1990s, U.S. companies entering the Polish 
market, with which they were unfamiliar, would use their own logistics opera-
tors, who appeared on the market simultaneously with them. Philip Morris, for 
instance, when it started its expansion on the Polish market, demanded that the 
logistics operator Ryder Integrated Logistics it collaborated with on other markets 
provide dedicated service also on the Polish market. Ryder Integrated Logistics 
started operating in Poland simultaneously with Philip Morris and for many years 
it guaranteed maintenance of the required logistic service standard, until the time 
when the services provided by local operators would assure an identical level of 
customer service.

In order to guarantee performance full functionality of the integrated supply 
chain, its participants need to be provided with data concerning demand, sales 
forecasts, manufacturing and order schedules as well as other information 
related to the physical flow of products. Joint planning and implementation of 
a logistics strategy for the chain is also crucial, with a definition of the roles 

14 G. Stonehause, J. Hamill, D. Campbell, T. Purdie, Globalizacja, strategia i zarządzanie, 
Felberg SJA, Warszawa 2001, p. 28.

15 E. Gołembska, Logistyka w gospodarce…, op. cit., p. 294.



Jarosław  Kłosowski68

of the individual links. “An integrated supply chain will be successfully created 
provided that practices consisting in charging the costs of inventory maintenance 
back to suppliers or customers are abandoned and replaced with monitoring and 
optimisation of stocks along the whole chain”16. In order to establish long-term 
relations with partners, the principles of risk allocation and the potential benefits 
resulting from the undertaking of joint logistic projects need to be agreed upon 
and determined. The need then arises to appoint a central flow coordinator, i.e. 
the link acting as the main initiator of the actions undertaken and controlling their 
implementation, especially in order to eliminate duplicate and uncoordinated 
actions in transport and warehousing. At the same time, this supervisor takes 
care to ensure equal opportunities for the entities participating in the chain, 
acts as guarantor of compliance with quality requirements and standards, and 
assumes the risk related to implementing innovations. A situation may also occur 
simultaneously, and it is actually much likely to occur, in which the coordinators 
depart from the concept of the purpose of logistics being cost minimisation 
and adopt the frequently used concept of setting a reasonable17 cost level. The 
margin between the minimum and the reasonable cost level will be that operator’s 
guaranteed profit. It will make it possible to finance the cost of assuring safety 
and reliability of logistic processes, the cost of implementing innovation, and the 
cost of establishing global standardisation. Said coordinators will be at the top of 
the pyramid of dependence between logistic service providers, most probably at 
the fifth level, that of Global Coordinator (likely to be referred to as a 5th Party 
Logistics Provider – 5PLP), bringing logistics (following economics, culture and 
media) for a long time into an inevitable phase of development which we can call, 
by way of analogy, ‘logistic imperialism’.

4. Logistic imperialism, the main phase  
of logistics development in the first half  

of the 21st century

The most complete definition of imperialism was formulated in 1916 (and 
published in 1917) by Vladimir Lenin in his study entitled Imperialism, the High-
est Stage of Capitalism. He distinguished four main features indicating the degree 
of development of productive forces and relations of production:

1. Creation of monopolies due to capital centralisation and concentration.

16 J. Witkowski, T. Zioła, Procedury i efekty integracji łańcucha dostaw, logistyka.net.pl 
[3.08.2013].

17 The notion of ‘reasonable cost level’ appears in most studies quoted in the article, mainly 
those by F.J. Beier, P. Blaik, M. Ciesielski, Z. Saryusz-Wolski, C. Skowronek and J. Rutkowski.
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2. Birth of oligarchy and financial capital.
3. Expansion of capital export.
4. Division of international markets and creation of transnational corpora-

tions.
There is no point entering into a dispute with Professor Kołodko18 on whether 

or not the original title of Lenin’s draft implied that imperialism was the ‘newest’ 
stage of capitalism, and not the ‘highest’ one, as Socialist propaganda experts 
used to persistently translate it into all the languages of the world. In order to 
determine the current stage of development of civilisation, it is not actually very 
important whether we are still at the stage of imperialism, i.e. the last and high-
est stage of development of capitalism as defined by Lenin’s apologists, or we are 
entering the era of globalisation, as G. Kołodko and many of his contemporaries 
would see it. 

The more important thing is the colossal success of the word ‘imperialism’. 
Many contemporary definitions refer the notion only to the aggressive policy of 
states and pressure groups, focusing on national imperialisms (Russian, Ameri-
can, Chinese or corporate).

The concept, however, has been used increasingly often in many other 
disciplines, including science. It has been most successful in economics, where 
an increasing number of theorists have been discussing ‘economic imperialism’. 
At the same time, its huge impact on today’s economy has been emphasised. “The 
imperialism of economics continues to be one of the most important processes 
shaping the structure of economics as a science and its relations with other 
disciplines”19.

An ‘imperialistic’ definition has been applied not only to economics, but for 
example also to the Fourth Estate, i.e. the media: according to Irish politician 
Oliver Boyd-Barret: “Media imperialism is the process whereby the ownership, 
structure, distribution, or content of the media in any country are singly or 
together subject to substantial external pressures from the media interests of any 
other country or countries, without proportionate reciprocation of influence by 
the country so affected”20.

We obviously have definitions of Cultural Imperialism – Cultural imperial-
ism: imposing the dominant culture on a regional, continental or global scale21.

18 G.W. Kołodko, op. cit., p. 95.
19 M. Brzeziński, H. Gorynia, Z. Hockuba, Ekonomia i inne nauki społeczne na początku 

XXI wieku. Między imperializmem a kooperacją, http://www.e-wydawnictwo.eu/Document/
DocumentPreview/227 [2.08.2013].

20 O. El-Sharif, “Media imperialism in global era”, Media Monitor Network, http://www. 
mediamonitors.net/osama4.html [2.08.2013].

21 P. Sztompka, Socjologia. Analiza Społeczeństwa, Wyd. Znak, Kraków 2002, p. 590.
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An ‘imperialistic’ faction or current can be found in an increasing number of 
fields of life and science. Will we soon be calling the current stage of development 
of logistics one of Logistic Imperialism, given to the trends described above?

The author is certain that it will be so, because:
1. It operates and offers universal solutions on a global scale.
2. It sets, unifies and implements standards. 
3. It makes measures and valuation parameters (quantitative and qualitative) 

uniform.
4. It takes increasingly less consideration of local diversities and insists on the 

application of global standards.
5. PLP leaders play a dominant role on the global market.
Andrzej Bujak, on the basis of mega trends22 in logistics, concerning both the 

global economy and new determinants of logistic activity, indicates the directions 
and areas of changes, inevitably leading to:

1. Supply chain integration into logistic networks: as a consequence of the 
 existence of global economic networks as well as of advanced telecommunica-
tions solutions and the development of a focus on sales and satisfaction of diversi-
fied customer requirements.

2. New business models: logistics companies undergo radical changes in 
their organisational structure, departing from hierarchical structures and heading 
towards network structures. This results from globalisation of business, increased 
interoperability and increasingly extensive use of advanced telecommunications 
systems. Large players start to prevail, which is confirmed by the merger of big 
companies and by acquisitions and purchases of smaller ones. Global consolidation 
of logistics companies will entail the development of global logistics centres, 
and supply chains will be concentrated in the hands of few big companies, 
 demonstrating the will to cooperate with small specialised operators.

3. Development of logistics implementation systems: one should expect 
further development of such systems, with the simultaneous further development 
of the data collection system, information sharing as well as system modelling 
tools.

4. Improvement of optimisation of all logistic processes: optimisation should 
be given a new quality and steered on the road of innovative solutions23.

Logistics is undoubtedly a lever and a method for economic development as 
well as a driving force for levelling out differences in the civilizational develop-

22 Mega trends in logistics are defined and described in Elements for European Logistics 
Policy – a Discussion Paper, Ministry of Transport and Communications, Helsinki 2006, pp. 2-3; 
translation: A. Skowrońska, “Globalne trendy cywilizacyjne podstawą europejskiej polityki 
logistycznej”, Gospodarka Materiałowa i Logistyka 2007, No. 1, p. 16.

23 A. Bujak, “Współczesna logistyka i jej wyzwania”, Zeszyty Naukowe Wyższej Oficerskiej 
Szkoły Wojsk Lądowych 2007, No. 3(145), p. 167.
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ment of regions and countries. It is a main driver of standardisation and unifica-
tion of business models and solutions. It has already become a key driver in the 
creation of value added. Logistics is also perceived as a field which is responsible, 
in a fully conscious manner, for the impact it has on the environment, by develop-
ing specific areas in the region, as well as on its infrastructure.

5. Conclusions

Will the global logistic approach triumph and become a universal  methodological 
remedy to all problems and challenges of contemporary civilisation? Probably not, 
but logistics does solve problems or suggest some solutions. It is a comprehensible 
tool, both for interpreting (describing) reality and for  predicting it. It helps in 
modelling reality and in predicting the consequences of future  actions. It is a tool 
understandable both to a layperson and to an experienced researcher. The only 
unfortunate circumstance is that while the author insists on calling it Logistic 
Imperialism to reflect its power and importance, the word  ‘imperialism’ has too 
many different meanings, connotations and flaws. 
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Logistyka globalna – główne kierunki rozwoju  
w teorii i praktyce zarządzania

Streszczenie. Logistyka jako dziedzina wiedzy – znana od starożytności jako obszar przy-
należny teorii i pragmatyce wojskowej – w drugiej połowie XX w. stała się jednym z najważ-
niejszych obszarów zainteresowania praktyków i teoretyków życia gospodarczego. Następuje 
niezwykle dynamiczny okres wdrażania rozwiązań logistycznych do praktyki gospodarczej, pow-
staje coraz bogatszy aparat badawczy zjawisk logistyki. Nauka w sposób szczegółowy opisuje 
zjawiska, tendencje i trendy logistyki. Współczesna gospodarka w znacznej mierze swoje sukcesy 
warunkuje innowacyjnością i skutecznością logistyki. Główne kierunki rozwoju oraz globalny 
charakter rozwiązań teoretycznych i działań logistyków podkreślają kluczową rolę logistyki, a jej 
uniwersalizm i globalne zastosowania nieuchronnie doprowadzą do etapu rozwoju nazwanego 
przez autora imperializmem logistycznym.

Słowa kluczowe: logistyka, historia logistyki, kierunki rozwoju logistyki, logistyka  globalna, 
imperializm logistyczny



Abstract. This paper focuses on selected issues connected with the production logistics 
and management. First, different definitions of production logistics are given. Then, the logistics 
system of a production enterprise is described with emphasis on Key Logistical Performance 
Indicators, supply chains and value streams. In coclusions some contemporary challenges for 
production logistics are underlined.

Key words: production logistics, Key Logistical Performance Indicators (KPI), supply chain, 
value streams

1. Introduction

In many studies of the logistics of companies, researchers dedicate most of 
their attention to processes related to orders, procurement of materials, and sto-
rage and distribution of products. Meanwhile, the process in which any production 
company engages most of its capital, and which to a large extent determines its 
success, is the manufacturing of products. Manufacturing produces the principal 
stream of materials and parts that flow through the production departments of 
a company. This flow is dependent on many factors, among which the production 
system structure has decidedly the greatest impact on the processes of flow1. 
It seems obvious that from logistical point of view proper control of the material 
stream in a production system should rank among the primary logistical tasks. 

1  E. Michlowicz, Zarys logistyki przedsiębiorstwa, Wydawnictwa AGH, Kraków 2012.
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‘Proper control’ here refers to control that guarantees the continuity of the 
manufacturing processes according to the “7 R” principle of logistics (right 
product, right place, right price, right customer, right condition, right time, right 
quantity)2.

Applied logistics is developing in parallel to the academic debates on lo-
gistics, and is proving to have made numerous strides in the implementation of 
 logistical methods and tools in companies including production companies. The 
fundamental definitions of logistics have evolved considerably in recent years. 
For many people (including the author) there is no doubt that logistics should be 
placed in the realm of systems theory. Yet the term ‘system’ is often used rather 
freely. It seems that many people understand the concept ‘system’ intuitively, and 
this leads to its overuse3.

From the point of view of the tasks of production logistics it is worthwhile 
to defer to the definitions contained in The Council Supply Chain Management 
Professionals (CSCMP) Glossary of Terms, which slightly differs from some 
 European definitions (e.g. ELA). The following description of the objects of logis-
tics and of logistics management demonstrate this quite clearly.

Objects of logistics are physical goods such as raw materials, preliminary 
products, unfinished and finished goods, packages, parcels, and containers or 
waste and discarded goods4. 

Logistics management is the part of supply chain management that plans, 
 implements, and controls the efficient, effective forward and reverse flow and 
storage of goods, services, and related information between the point of origin 
and the point of consumption in order to meet customers’ requirements5.

According to the classic definition by Hans Christian Pfohl production logis-
tics covers all operations that are related to supplying production process with 
the proper goods (raw materials, auxiliary and consumable materials, and also  
semi-finished products and parts from purchase), and to transferring semi- 
-finished products and finished products to a merchandise storage facility6.  
According to the phases of material flow, production logistics is located between 
 

2 J.J. Coyle, E.J. Bardi, C.J. Langley, Zarządzanie logistyczne, PWE, Warszawa 2010, p. 52.
3 E. Michlowicz, “System kanban w sterowaniu przepływem podzespołów”, Gospodarka 

Materiałowa i Logistyka 2009, Vol. 61, No. 8, pp. 26-30; E. Michlowicz, “Logistyka a teoria sys-
temów”, Automatyka 2009, Vol. 13, No. 2, pp. 453-462; E. Michlowicz, “Subassembly flow control 
with the Kanban system as a component of Lean Manufacturing at a production enterprise”, Total 
Logistic Management 2009, No. 2, pp. 51-65.

4 T. Gudehus, H. Kotzab, Comprhensive Logistics, Springer-Verlag, Berlin – Heidelberg 
2009.

5 G.D. Taylor, Logistics Engineering Handbook, CRC Press Taylor&Francis Group, Boca 
Raton 2008.

6 H.Ch. Pfohl, Systemy logistyczne, Instytut Logistyki i Magazynowania, Poznań 1998.
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procurement logistics and distribution logistics. Proper view of production 
logistics requires a systemic approach to defining the production system and 
determining the effects of the immediate environment: the procurement sys-
tem and distribution system7. Dušan Malindžák defines production logistics 
as: “a systemic science, the object of investigation of which are material flows 
(flows of raw materials, materials, semi-products, products, replacement com-
ponents, waste, etc.) as the main integrating link among the individual elements 
of the company and their management from the standpoint of quantity, time 
and quality when securing maximum global company profit and satisfying the 
customers requirements”8.

However, the development of the concept of the delivery chain has brought 
about a slightly different, broader perspective on logistics. Currently, the key to 
understanding the function of a company is to be aware that it operates as a part 
of a greater whole9. The systemic view of an organisation gives an opportunity to 
see it from the inside, and its relationships that extend beyond the company itself. 
Development of the SCM concept forces companies into a transformation from 
functionally-oriented organisations into process-oriented organisations. It is im-
portant that this turn towards processes applies not only to individual companies, 
but also to all of the links in a delivery chain. Material flows constitute a shared 
element that combines different approaches to logistics. They must be understood 
and managed with expertise. This means that flow control methods may serve as 
a tool used to achieve this goal.

Hence, new concepts and production logistics tasks emerge. Referring to 
delivery chains, Peter Nyhuis and Hans-Peter Wiendhal write plainly that: 
“The fundamental goal of production logistics can thus be formulated as the 
 pursuance of greater delivery capability and reliability with the lowest possible 
logistic and production cost”10. John J. Coyle observes this as well, finding that 
integration of production planning with logistics is currently becoming more 
and more common in many companies11. The aim of this article is to present 
current theory on the logistics system of a production enterprise in the con-
text of the importance of a system approach, and to indicate opportunities for 
 improvement of value streams.

 7 E. Michlowicz, Zarys logistyki…, op. cit.; I. Durlik, Inżynieria zarządzania. Strategia 
i projektowanie systemu produkcyjnego, Agencja Wydawnicza Placet, Warszawa 1996. 

 8 D. Malindžák, Production logistics I, Štrofek Publishing, Košice 1998.
 9 A. Anders, „Zarządzanie procesowe i mapowanie procesów biznesowych”, in: Instrumen-

ty zarządzania łańcuchami dostaw, ed. M. Ciesielski, PWE, Warszawa 2009, pp. 205-231.
10 P. Nyhuis, H.-P. Wiendhal, Fundamentals of Production Logistics. Theory, Tools and 

 Applications, Springer-Verlag, Berlin – Heidelberg 2009.
11 J.J. Coyle, E.J. Bardi, C.J. Langley, op. cit.
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2. The logistics system of a production enterprise

According to H.Ch. Pfohl12: “Systems for spatial-time transformation of goods 
are logistics systems”. Logistics system may be generally defined as a set of logisti-
cal elements, the links between which are defined by the above transformations.

Using the simplest definition of ‘system’ from the concept of systems theory 
perspective and including other elements into this definition, we arrive at a more 
developed form of production system13:

 SP = < {X, Y, T, Z}, R >  (1)

where: 
X = (x1, x2, ..., xi, ..., xn) – inputs (materials, parts, devices, energy, capital, 

information, personnel),
Y = (y1, y2, ..., yj, ..., ym) – outputs (finished products, services, wastes), 
T = (t1, t2, ..., tk, ..., tp) – elements of the input vector conversion process into 

the output process (technological, transport, storage, inspection, service opera-
tions); or production process elements,

Z = (z1, z2, ..., zl, ..., zr) – management process elements (planning, organisa-
tion, control, inspection),

R = RX × RY × RT × RZ) – material and information links (relations) between 
system elements (X, Y, T, Z).

The system input values are: information, employees, capital, material and 
energy. Initial system objectives are formulated by operating system on the  basis 
of market information. Required operations are recorded in matrix of  operations, 
and resources necessary for completion are assigned to each of them. Specific 
products are formed as a result of process engineering functioning, among other 
things through preparation of drawings, documentation and plans. The verification 
of results affects the operating system, which may generate new goals, or else in 
case of negative verification (unachieved goals) the processes must be repeated.

2.1. Production system issues 

In a more market-related perspective proposed by P. Nyhuis and H.-P. Wiend-
hal, production as the basic function used to complete orders for specific products 
is more and more often employed to improve efficiency of company operation in 

12 H.Ch. Pfohl, op. cit.
13 E. Michlowicz, Zarys logistyki…, op. cit.; I. Durlik, op. cit.
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the market14. Besides high standards relating to quality and prices of products, 
the logistical factors: delivery dates, completion capacity, and reliability are 
able to gradually assume the potential that may distinguish a company in the 
marketplace.

The goal, therefore, is to organize the entire material flow in the supply 
chain, from procuring raw materials and preliminary products, through the entire 
production process including all of the interim storage stages, up to supplying 
distributors, or as the case may be, external customers in such a way that the firm 
can react to the market in the shortest time span.

The following elements determine market success (over the longer term): 
production costs, reliability, and delivery completion capacity. Relations between 
these indicators are shown in Figure 1.

Figure 1. Key Logistical Performance Indicators (KPI) for production firms
Source: P. Nyhuis, H.-P. Wiendhal, Fundamentals of Production Logistics. Theory, Tools and Applica-

tions, Springer-Verlag, Berlin – Heidelberg 2009, s. 3.

In order to resolve conflicts that may occur, P. Nyhuis proposes the employ-
ment of Logistic Operating Curves (LOC)15. They are created for all correlations 
 between the selected parameter (goals or variable) and an independent variable 
(e.g. curve: throughput time – WIP or stock costs – stock).

14  P. Nyhuis, H.-P. Wiendhal, op. cit.
15  Ibidem.
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Timm Gudehus and Herbert Kotzab discuss the complexity of the issues 
related to interconnections between logistics and production in a slightly different 
way16. They treat production system as a network of interconnected processing 
stations linked by a transport and storage system. Production systems are special 
performance systems which transform input material into physical goods. 
As logistics networks supply the input and distribute the output of production 
systems, production and logistics are closely interrelated. Production planning 
without taking into account logistics is incomplete as logistics without considering 
production. Tasks of production logistics include organisation, planning and 
scheduling of product manufacturing processes, but it is not an objective of 
logistics to develop new technologies or to improve manufacturing processes. 
The latter tasks are the roles of production technology and process engineering. In 
other words, production planning and organisation are in the realm of production 
logistics, while technologies and improvement of technological processes are the 
tasks of production engineering.

Long-term planning is essential from the point of view of the production sys-
tem life-span. According to T. Gudehus, it should be carried out at least once 
a year, or more frequently if management process requires it17. The following 
procedures must be conducted and approved: 

1. Optimisation of the existing production network, respectively design of 
new production network.

2. Documentation of network structure, specification of limit performances 
of available production stations and transport connections and determination of 
capacities of the necessary buffers and storages.

3. Segmentation of the final and intermediate products into kanban-store-
keeping of an order of items and parts.

4. Definition of standard production chains and tress: selection and design of 
cost optimal production chains or trees for the different product groups.

5. Specification and documentation of the involved production, performance 
and storage stations.

6. Organization of production scheduling: definition of the tasks of produc-
tion scheduling.

2.2. Supply chains in production logistics 

The delivery chain is a network of organisations connected through links with 
suppliers and consumers within the various processes and operations that create 

16 T. Gudehus, H. Kotzab, op. cit.
17 Ibidem.
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value in form of products and services supplied to end clients. Logistics is an 
 essential tether in this chain18.

Many production logistics designers still do not take into account delivery 
chains, nor do they employ a systematic approach. G.D. Taylor speaks out plainly 
about the limited use of the potential concealed in delivery chains, as well as in 
the systematic approach19. Only the systematic approach allows companies to 
make the necessary move toward processes and to take into account all elements 
in a company delivery chain. Companies that wish to integrate the processes in 
the chain have to begin with identification and improvement of the processes 
within the company20.

Figure 2. Correlations between the logistic parameters of a Supply Chain
Source: P. Nyhuis, H.-P. Wiendhal, Fundamentals of Production Logistics. Theory, Tools and Applica-

tions, Springer-Verlag, Berlin Heidelberg 2009, s. 258.

In logistics the emphasis has been on relatively small consumable components 
and not on the system as a whole. More recently, the field of logistics has been 
expanding to greater proportions through the development of supply chains (SCs) 

18 M. Ciesielski, „Łańcuchy dostaw”, in: Instrumenty zarządzania łańcuchami dostaw, 
ed. M. Ciesielski, PWE, Warszawa 2009, p. 13-22.

19 G.D. Taylor, op. cit.
20 A. Anders, op. cit.
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and implementation of the principles and concepts of supply chain management 
(SCM), with logistics being a major component thereof.

Even with such growth and redefinition, the emphasis has continued to be on 
the processing of relatively small components in relation to manufacturing and 
production processes and the establishment of the associated supplier networks.

The issues in dealing with the initial system and/or product design, system 
utilization and sustaining of the life-cycle support, and system retirement and 
material recycling and/or disposal have not been adequately addressed within 
the current spectrum of logistics. An objective and challenge for the future is to 
 address logistics in a much broader context, reflecting a total system’s  approach21. 
Interrelations between logistic and delivery chain parameters are shown in 
 Figure 222.

The corresponding logistic objectives and factors which influence the  storage 
stages and production processes are subject to interdependencies. The logistic 
output parameters of the production process are the input parameters for the 
 storage process. In the same way, the output parameters of a storage process are 
the input parameters for the following production. The logistic characteristics 
of the production determine the input parameters of the stock dimensioning in 
the store. The manufacturing lot sizes determine the quantity of the store input 
and therefore have a direct influence on the lot stock. Over deliveries and partial 
 deliveries in a storage stage represent quantity deviations in the upstream produc-
tion that need to be taken into consideration when dimensioning the stock levels.

3. Improvement of value streams

In recent years, James P. Womack and Daniel T. Jones have proposed a com-
pletely innovative approach to looking at companies23. Although certain solutions 
that they propose are controversial and not always possible to use, they are still 
worth intellectual exploration. Lean thinking, a concept that they propose, is an 
excellent method for production companies with diversified product ranges and 
frequent retooling in production lines.

Their concept of the lean ‘company’ is based on five fundamental principles24:
1. Defining value for each product.
2. Determination of product value stream.

21 G.D. Taylor, op. cit.
22 P. Nyhuis, H.-P. Wiendhal, op. cit.
23 J.P. Womack, D.T. Jones, Lean thinking – szczupłe myślenie, ProdPress.com, Wrocław 

2008.
24 Ibidem.
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3. Obtaining an undisturbed value flow.
4. Making it possible for the client to get value from the manufacturer.
5. Ceaseless striving for perfection.
Therefore, the lean company is an organisation that allows for the conduct of 

ongoing consultations by all units participating in the value-generating process. 
Their objective is to create a flow channel for the complete value stream, allowing 
all sorts of wastage to be eliminated completely. In lean approach it is necessary 
to go beyond company, in order to examine complete set of operations making 
up the process of preparation and production of a certain product. It is neces-
sary to take into consideration all operations performed, starting from working 
out a concept, through detailed design, until the moment of product occurrence 
in the market. On the other hand, it is necessary to specify all operations from 
order  acceptance and production planning until order completion. Moreover, it is 
needed to describe operations from the moment of acquiring raw materials until 
product delivery straight to the client.

From this perspective of perceiving the company, it is absolutely necessary 
and indispensable to use the SCs concept of the delivery chain (suppliers and 
consumers).

3.1. Value streams 

According to J.P. Womack, value may be defined only by the end consumer, 
and it makes sense only when it is specified with reference to a certain product, 
satisfying the client’s needs at specific price and in a specific time. In fact, product 
value is created by its manufacturer. From a client’s point of view, this is precisely 
why manufacturers exist in first place25. 

As a rule, manufacturers have serious problems with producing a precise defi-
nition of value. It may be helpful to answer three fundamental questions when 
assessing value:

1. How do projects progress – from preliminary concept to the moment of 
implementation?

2. How do orders progress – from a reported need to the moment of delivery 
of the required products to client?

3. How do products progress through processing of purchased raw materials 
into goods expected by clients?

On the other hand, any human activity that results in consumption of resourc-
es and does not contribute to creating value constitutes waste, or ‘muda’. Among 
other things, these include:

25 Ibidem.
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– errors that require correction, 
– manufacturing of redundant products, generating surpluses,
– carrying out production processes, which are unnecessary,
– aimless relocation of employees and goods,
– waiting for semi-finished products not delivered in time for further pro-

cesses,
– delivery of products and services that do not meet the client’s expectations.
In the elimination of waste lean thinking is very useful, as it allows feedback 

of information concerning the effects of efforts made in order to convert muda 
into value.

Thus, production processes are accompanied by the value stream. The value 
stream is a set of all operations required to manufacture a specific product (goods, 
service) in a process consisting of three tasks that are critical from management 
point of view: 

1. Product design (from the concept, through detailed design, to implementa-
tion in production).

2. Information flow (from acceptance of orders, through production planning, 
to delivery of finished products).

3. Physical execution of product manufacture (processes that involve process-
ing of raw materials into a finished product delivered to the client).

This is also why it is necessary to identify the complete value stream for each 
manufactured product (or group of products).

Typically, the value stream analysis leads to the following conclusions: 
– many operations performed contribute to creating value,
– many other operations do contribute to creating value, however they cannot 

be avoided considering technologies used by company, and production facilities 
(muda of the first type; e.g. quality control),

– there are additional operations that do not contribute to establishing a value, 
and that can be eliminated immediately (muda of the second type).

3.2. Mapping of value streams

Value stream mapping is a method employed to analyse a production system. 
It entails illustrating a value stream, which means identifying all operations (both 
those that add value, and those that do not) within the scope of product manu-
facturing process, starting from raw material to finished product. Visualisation 
of value stream allows to observe all types of waste in it, and to direct further 
‘slimming’ actions in a company in order to eliminate waste from the area of 
its value-adding operations. The feature that distinguishes mapping from other 
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methods used to analyse production systems is that it includes both material and 
information flows.

The VSM (Value Stream Mapping) method is a process consisting of three 
stages26:

Stage 1. Diagnosis of the existing situation – Value Stream Analysis (VSA) – 
analysis of the current condition of the value stream27.

Stage 2. Creation of a vision of the future situation – Value Stream Designing 
(VSD) – construction of the target condition of the value stream28.

Stage 3. Improvement plan – Value Stream Work Plan (VSP) – improvement 
and implementation plan for solutions employed29.

The following set of values shall be prepared while creating first maps: 
– cycle time (C/T),
– time for retooling (C/O),
– availability (availability of station for commencement of work),
– EPE indicator (production batch volume expressed in time units),
– number of operators, 
– number of product types, 
– available work time, 
– reject rate. 
The scope of data that should be identified and shown on the map primarily 

consists of: 
– the level of client’s monthly orders,
– delivery completion form,
– manufacturing processes carried out,
– characteristics of these processes taking cycle times into account,
– time required for retooling, availability of machines, number of operators, etc.
– raw material surpluses, surplusesfor production in progress and surpluses 

of finished products physically identified for individual streams in a production 
system,

– system allowing for the information of individual processes about the  
sequence of ordered production,

– information exchange system with client and supplier,
– material flow form (e.g. ‘push’ type), etc.

26 J. Czerska, Doskonalenie strumienia wartości, Centrum Doradztwa i Informacji Difin, 
Warszawa 2009.

27 M. Rother, J. Shook, Naucz się widzieć, Wrocławskie Centrum Transferu Technologii, 
Wrocław 2003.

28 M. Rother, R. Harris, Tworzenie ciągłego przepływu, Wrocławskie Centrum Transferu 
Technologii, Wrocław 2004.

29 R. Harris, Ch. Harris, E. Wilson, Doskonalenie przepływu materiałów, Wrocławskie Cen-
trum Transferu Technologii, Wrocław 2005.
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In order to draw a clear and comprehensible map it is necessary to use speci-
fied graphic symbols.

A complete map of the current situation shows two features that are characte-
ristic for all value stream maps. Product flow is illustrated in the lower part of the 
map and runs from left to right, while information flow occupies the upper section 
of the map and goes from right to left.

The timeline is an important map component. On the basis of observation 
data it is possible to determine condition of the current value stream. The timeline 
(in form of a meander) is used to calculate the total time of the product passing 
through the value stream, that is time required for a single product to go through 
the complete production process, starting from the delivery of raw materials to 
the moment of shipping the product to the client. Elapsed time (e.g. in days) is 
calculated as a ratio of the volume of surplus (given in intems) to daily demand 
for products as reported by the client.

Mapping of the future situation (the second stage of the process) is aimed at 
working out an implementation plan, which would determine the desired target 
condition of the manufacturing system in the next months and indicate the set 
of actions necessary to achieve the vision developed. The principal objective of 
these operations is to adjust the production rate to the pace of orders placed by 
client, and to reduce surpluses in all component areas of the company’s produc-
tion system.

The process of developing a desired production system is systematised and 
proceeds in several stages. The map showing the future condition is worked out 
on the basis of the current condition map and knowledge of lean manufacturing 
methods and techniques.

4. Conclusions

Production management, in its broader sense, currently offers many dif ferent 
methods and techniques allowing improvement of the function of production sys-
tems.

Some of these methods were developed in the scope of lean management 
or production. There are commonly known systems involving organisation and 
control of material flows that include: 5S, 7 Muda, SMED, 5W+1H, JiT, Kanban 
and integrated computer systems (MRP, ERP class).

Development of strategies connected with delivery chains and lean thinking 
forces companies to look beyond their own operations. This leads to systemic 
understanding of the problems related to the production of goods. To this extent 
it is necessary to apply concepts from the area of the systems theory. It becomes 
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important to take into account the influences and partnerships of delivery chain 
participants in processes of optimisation of production systems.

Production logistics also attempts to meet these challenges. Companies 
charac terised by diversified product ranges and frequent retooling in produc-
tion lines more and more are improving value streams through VSM mapping 
 methods. In many areas, the LOC (Logistic Operating Curves) and SOC (Storage 
Operating Curves) models provide very helpful tools.

In modern companies, the skills of the people who are responsible for 
production logistics and production engineering overlap more and more often. 
Without determining the boundaries of the fields of production logistics and 
production engineering, it is worth bearing in mind the statement by Jürgen 
 Weber more than twenty years ago: “it’s not important who does it, it’s important 
that it gets done”.
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Współczesna logistyka produkcji

Streszczenie. W niniejszym artykule omówiono wybrane kwestie związane z logistyką pro-
dukcji oraz zarządzaniem produkcją. W pierwszym rzędzie zwrócono uwagę na definicje logistyki 
produkcji, a następnie przedstawiono zagadnienia dotyczące logistycznego systemu przedsiębior-
stwa produkcyjnego, kluczowych wskaźników logistycznych, łańcuchów logistycznych oraz stru-
mieni wartości. We wnioskach wskazano niektóre ze współczesnych wyzwań stojących przed 
logistyką produkcji.

Słowa kluczowe: logistyka produkcji, kluczowe wskaźniki logistyczne, łańcuch logistyczny, 
strumienie wartości



If everything around us was certain,  
we would not need strategic management1.

Abstract. Managers of logistics companies work under permanent pressure of the changes 
taking place in their environment. There is nothing revealing in a claim that these changes are 
sudden and abrupt, and that they can exert negative impact on outcomes of economic activity over 
a short period of time. One can respond to these unfavourable conditions by effectively implementing 
values, ideas and methods developed under the scientific discipline known as strategic management 
in the managing process of a logistics company. This article provides a model of strategic procedure 
entailing the specificity of operations conducted by a logistics company.

Key words: logistics, logistics management, strategic management

1. Introduction

Contemporary management of a logistics company depends on the ability to 
observe and adjust to the variable conditions of the surrounding. These changes 
are so profound and unpredictable that managers must face an ongoing process 
of redefining their activity. In order to respond to these continuous changes 
efficiently, it is of major importance to display the ability to implement ideas, 
values and recommendations developed in the field of strategic management 

1 “Gdyby wszystko dookoła było pewne, nie potrzebowalibyśmy zarządzania strategiczne-
go” – A. Góralczyk, Myślenie strategiczne w zarządzaniu, Wyd. Prawno-Ekonomiczne INFOR, 
Warszawa 1999, p. 14.
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in the process of logistics management. The author of this paper has provided 
arguments to support close cooperation between the fields of logistics and stra-
tegic management. 

2. Contemporary conditions of logistics management

In 1850, one of the greatest philosophers of the 19th century, Frédéric Bas-
tiat, wrote that “there is but one difference between a bad economist and a good 
economist: the former is satisfied with the noticeable outcome, whereas the  latter 
entails both the outcome that can be noticed and the outcomes that should be 
anticipated”2. If one was to translate these words into the language of logistics, 
one could assume that a ‘bad logistician’ can only operate limited to the cat-
egories of short-sightedness, whereas a ‘good logistician’ is not only capable of 
 assessing their own actions from a short-term perspective, but more importantly, 
can anticipate the consequences of their decisions in a more extensive and longer 
horizon. The latter feature, namely the ability to think and act strategically and in 
a long time horizon, is becoming a more and more serious challenge for persons 
operating in the TSL (transport, shipping, logistics) sector. 

Browsing through various publications concerning the extensive body of prob-
lems pertaining to logistics management, one may notice a certain gap related to 
strategic management and its influence on logistics management. The reasons for 
such a state of matters remain unknown, but this subject tends to be consistently 
marginalised.The available studies are more concerned about the principles of 
building logistic strategies and concepts of strategic supply chains3. There are 
no comprehensive solutions to assess the influence of strategic management on 
the field of logistics in its broad understanding. Neither are there any empirical 
studies conducted in this area, which makes it impossible to diagnose the state of 
connections, correlations etc. between strategic management and logistics, and to 
develop specific recommendations modifying these correlations. 

It seems that the role of strategic management in the extensive field of lo-
gistics will keep growing, this to be primarily associated with characteristics of 
the contemporary framework of the environment affecting the operations of a lo-
gistics company. Regardless of the legal and organisational form, specialisation, 
managerial framework, size, capital and type of clients serviced etc., logistics 

2 F. Bastiat, Dzieła Zebrane, Wyd. Prohibita Warszawa 2009, in: L. Balcerowicz, Odkrywając 
wolność – przeciw zniewoleniu umysłów, Wyd. Zysk i S-ka, Warszawa 2012, p. 885.

3 See also: J. Witkowski, Strategia logistyczna przedsiębiorstw przemysłowych, Wyd. AE 
we Wrocławiu, Wrocław 1995; M. Ciesielski, Logistyka w strategiach firm, PWN, Warszawa – 
Poznań 1999.
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organisations present in the market are subject to ongoing changes. One will not 
be particularly innovative claiming that the only constant element of this reality 
is the change. “The change is a ubiquitous and permanent element of the contem-
porary organisation’s life, for it affects both the surrounding and the inside. It is 
also difficult to imagine even a short period of time with no changes taking place. 
This results from a specific density of both the external and the internal environ-
ment of an organisation, i.e. an immense multitude and complexity of direct and 
indirect connections between the phenomena occurring around and inside the 
organisation. Global and local markets of commodities and services, capital and 
labour, are active all the time, triggering changes of prices, demand and costs, 
forcing managers to make the necessary adjustments. They lead to changes in 
business profiles, technologies, market  orientation, employment policy etc. Their 
impact is similar to that of political events, legal framework modifications and 
governmental policies. Also human attitudes, aspirations and motivations outside 
and inside the organisation tend to change. Some changes involve others, and then 
further and further changes in the long run. And this is how this everlasting and 
ongoing game is played”4. 

It was already in the year 1985, that Harry Igor Ansoff observed a specific 
trend in the increase of the change newness which consisted in important events 
affecting enterprises being more and more dissimilar from what had used to be 
known in the past5. “The world succumbs to changes. We do not know whether 
today’s changes are more dramatic than those from fifty or one hundred years 
ago, but we do know for sure that they are more rapid and thoroughly modify 
the landscape of the competitive environment. These changes apply to dif ferent 
organisations to a different extent, but they do apply to all of them. Large compa-
nies must tackle global competition on their local markets, public institutions are 
subject to informatisation and small companies internationalise their operations 
via the Internet”6. “The environment is dynamically changing. The sources of 
these changes are to be sought in technological, social, political and economic 
conditions. New technologies, new ideas, new standards and values cause that the 
former efforts undertaken by organisations are no longer guarantees of success 
measured by the degree to which the strategy has been effectively implemented. 
This means that the dynamic of the environment forces logistics organisation 
to make necessary corrections, both in terms of the level and the scope of their 
activities, this triggering the necessity to yield to the process of changes”7. 

4 A. Koźmiński, Zarządzanie od podstaw, Wyd. Akademickie i Profesjonalne, Warszawa 
2008, p. 493.

5 H.I. Ansoff, Zarządzanie strategiczne, PWE, Warszawa 1985, p. 65.
6 K. Obłój, Strategia organizacji, PWE, Warszawa 2007, p. 23.
7 P. Banaszyk, Strategiczna odnowa przedsiębiorstwa, Centrum Doradztwa i Informacji 

Difin, Warszawa 2007, p. 11.
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 “Managers often tend to fall for an illusion of being able to control and change 
their  organisations as they please and plan. Meanwhile, numerous organisations 
change slowly and reluctantly, or even prefer to die out rather than to change their 
well-established action pattern”8. A change is about the future, i.e. about the point 
of reference which is unknown, and this triggers uncertainty and anxiety. The 
very idea of the future was well recapitulated in the famous Roosevelt’s saying: 
“in this world nothing can be said to be certain, except death and taxes”9. “The 
only certain thing one can say about the future is that it will differ from what used 
to be. Most people, if they think about it at all, believe that the world they know 
will last for ages. People face difficulties imagining a radical change of their 
own lives, not to mention a completely new civilisation. They obviously notice 
things changing but, relying on some curious rule, they still assume that the 
transformations will somehow leave themselves be, not disturbing the familiar 
structure of economic and political life. They confidently await the future to 
become a continuation of the present”10. One obviously cannot know the future 
with a 100 per cent certainty, however, there are methods to predict the future. 
Michel Robert11 has proposed to rely on ‘4 models of the future’ when trying to 
make forecasts:

1. The future ahead of us – related to the phenomena and consequences of 
changes one can predict based on trend extrapolation, e.g. demographics. 

2. The future behind us – the author argues that the future repeats itself, and 
certain trends are sinusoidal. 

3. The future around us – trends and phenomena that are little noticeable at 
present, but will intensify as time passes.

4. The future beside us – events and trends occurring in distant markets that 
will ultimately migrate and start affecting our own organisation.

The future cannot be predicted with 100% certainty, but one can be prepared 
for it and control it. “In an environment characterised by ongoing instability and 
volatility, the future of an enterprise depends more than ever on its capability 
to learn about and understand the factors of evolution and breakthroughs. The 
changes emerging on the horizon are barely noticeable; information about them is 
fragmented, disturbs the peace and, as such, it is often rejected by organisations”12. 
A person managing a contemporary logistics company faces specific challenges 

 8 J. Palikot, K. Obłój, Myśli o nowoczesnym biznesie, Wyd. Słowo/Obraz/Terytoria, Gdańsk 
2005, p. 56.

 9 A. Supernat, Techniki decyzyjne i organizatorskie, PWN, Wrocław 2000, p. 113.
10 A.H. Toffler, Budowa nowej cywilizacji. Polityka trzeciej fali, Wyd. Zysk i S-ka, Poznań 

2005, p. 12.
11 M. Robert, Nowe myślenie strategiczne, MT Biznes, Łódź 2006, p. 43.
12 G. Roth, M. Kurtyka, Zarządzanie zmianą, od strategii do działania, CeDeWu, Warszawa 

2008, p. 147.
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the future brings. It means the necessity of continuous search for new institutional 
models and managerial behaviours in practice. In light of irregular changes of dis-
continuous nature, both in the micro and the macro scale, there are considerable 
difficulties in interpretation of the future economic and social events. New tech-
nologies and globalisation force organisations to assume instability as a normal 
state of matters (uncertainty and risk). To perceive the state of uncertainty and 
risk as a threat is a mistake, and it only reflects the fact that one lacks the ability 
to perceive change as something normal. “Nothing here is given and invariable; 
everything is a matter of choices being limited to a larger or smaller extent. What 
seems to be constant for Polish managers is variable for the western ones. What 
Polish managers perceive as an issue is an opportunity for their western peers. 
And finally, the constant variability of all things (regulations, prices, recipients), 
treated by managers of Polish enterprises as unbearable, is perceived by the west-
ern partners as normality, where one acts and not complains”13, Krzysztof Obłój 
wrote in his book published in 1998 entitled Strategia sukcesu firmy (company 
success strategy). Even though 15 years have passed ever since, the notions of 
change and future are still perceived by most Polish logistics organisations as 
threats and not opportunities; not as possibilities to accomplish new plans, but 
rather as situations forcing a defensive attitude, which only leads to the lack of 
response to the potential options emerging in the surrounding. In Hugh Court-
ney’s article of 1997, published in Harvard Business Review, the author described 
models of uncertainty levels:

– “the first level applies to the future being rather clearly determined as 
a point of destination, the access path to which is relatively easy to programme in 
a procedure, 

– the second level which describes the future as a series of alternative sce-
narios involves higher labour demand and increased costs. One can develop ways 
to reach individual alternative targets, 

– the third level: future defined as a range of possible events – a target/goal 
of an organisation’s operations can be found at any point of the continuum within 
the given range, 

– the fourth level: ‘total vagueness’ – in this case, the future is described by 
multiple dimensions of transitory nature (they come and go mutually coupled 
which makes the environment completely unpredictable)”14. The contemporary 
organisation management framework is typical of the fourth level.

13 K. Obłój, Strategia sukcesu firmy, PWE, Warszawa 2000.
14 H. Courtney, J. Kirkland, P. Viguerie, “Strategy under uncertainty”, Harvard Business 

Review 1997, Vol. 75, No. 6; after: R. Krupski, Elastyczność organizacji, Wyd. UE we Wrocławiu, 
Wrocław 2008, s. 11.
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The requirements imposed by the environment and the difficulties in an-
ticipating development paths force organisations to assume maximum flexibility 
of their operations and always seek the emerging opportunities15. The level of 
social and economic development of a country, and hence the living standard 
of its citizens, is ultimately dependent on the economic entities creating value. 
Contemporary businesses require continuous development. They need to identify 
a new business philosophy and corporate values in a global integrated market, and 
enforce implementation of such decision making and regulatory solutions which 
improve their competitive advantage, create their value for business and clients as 
well as reduce the risk of loss. 

Consequently, organisations should effectively channel their stream of  offerings 
(products, services) so that they can be accepted by the market and reach clients at 
prices ensuring economic surplus16. “Willing to adapt to the surrounding,  survive 
and thrive, businesses should ensure that their development is sustainable and 
lasting. The sustainable development concept is based on utilisation of synergy of 
three aspects: economic, social and ecological, and it conditions the prerequisites 
of an enterprise’s functioning and development”17. Along with the socioeconomic 
de velopment, one can observe a relative decline in the importance of resources 
referred to as ‘hard’ (fixed assets) in favour of the importance of ‘soft’ resources 
(competences, standards, cultural values, relationships, systems, attitudes). The 
latter are an expression (outcome) of intellectual, creative efforts of the human 
capital engaged in the activity of economic entities. “If the contemporary knowledge 
is becoming the basic strategic resource, on the foundations of which advantage 
is built in competitive markets, then also management, and strategic management in 
particular, is becoming one of major areas of organisation management”18.

2. Role of strategic management in logistics management

 Success of a logistics organisation, operating under conditions of strong com-
petition, ongoing changes in the economic system and the consumer awareness, 
involves high requirements towards the organisation’s decision makers. The  ability 
to quickly notice changes and trends makes it possible to recognise the emerg-

15 More on this subject in: R. Krupski, Zarządzanie przedsiębiorstwem w turbulentnym 
otoczeniu, PWE, Warszawa 2005 and R. Krupski, Elastyczność organizacji, op. cit.

16 M. Białasiewicz, Rozwój Przedsiębiorstwa. Zarządzanie i diagnoza, Wyd. Naukowe Uni-
wersytetu Szczecińskiego, Szczecin 2004, pp. 11-14.

17 K. Janasz, Zarządzanie strategiczne, Centrum Doradztwa i Informacji Difin, Warszawa 
2008, p. 18.

18 Ibidem, p. 19.
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ing threats, opportunities and occasions, and enables application of  numerous 
means to adjust to the current situation. Logistics organisations  operating in an 
unpredictable market, if they are determined to succeed, are obliged to make use 
of the achievements (tools, methods, techniques) of strategic management. “For 
those who do not know which port they are headed to, no wind is favourable” 
are Seneca’s famous words of wisdom which accurately illustrate the ideas of 
strategic management being a concept focused on formulation and implementa-
tion of a long-term strategy for the organisation’s survival and growth, a concept 
of  management, a scientific discipline as well as art aimed at determination of 
long-term organisation goals and practical means to accomplish them. “What is 
required to recognise and analyse mutual correlations between functional  areas 
of a company and its connections with the changing surrounding is to apply 
 appropriate management methods and techniques”19. 

Halina Brdulak noticed that various regions of the world seem to exist facing 
growing uncertainty and, to a lesser or greater extent, they are connected with 
logistics, therefore the understanding of the notion of logistics keeps changing 
and, most importantly, the gist of the problem is not merely to keep up with 
these changes, but rather to be ahead of them20. In the contemporary world, full 
of mutual interconnections, where complexity and uncertainty have become 
a standard, persons in charge must assume new ways of acting. The scale of this 
phenomenon may be evidenced by the fact that new nomenclature reflecting 
the variability and complexity of the business environment is more and more 
commonly used. Authors of the Harvard Business Review believe that we are 
doomed to what is known as ‘new normality’, i.e. radical alteration of rules and 
conditions of economic activity and management. “One thing is certain: when 
we finally enter the post-crisis era, the business environment will no longer be 
what it used to be before. Managers willing to succeed in the new normality must 
have clear understanding of what has changed and what still remains unaltered 
from the perspective of clients, the company and the entire sector. The new 
environment, even though it differs from what we may be used to, still provides 
numerous opportunities for those who are appropriately prepared21”. Authors of 
the report entitled “Future Supply Chain 2012”22 made an attempt to anticipate 
radical changes in the current understanding of characteristics of the activity 
referred to as a supply chain. The most important ones include:

19 Z. Drążek, Zarządzanie Strategiczne Przedsiębiorstwem, PWE, Warszawa 2003, p. 25.
20 H. Brdulak, Logistyka przyszłości, PWE, Warszawa 2012, p. 9.
21 Ł. Świerzewski, “Nowa normalność w świecie biznesu”, Harvard Business Review Polska, 

July-August 2012, p. 14.
22 More on this subject in: “Łańcuch dostaw 2012 – presja na zmiany – jak nowe trendy 

rynkowe, technologiczne i demograficzne zmieniają reguły rządzące globalnymi łańcuchami 
dostaw”, Harvard Business Review Polska, November 2012, pp. R1-R12.
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– growing importance of the emerging markets, i.e. Brazil, China, India, 
Russia, African countries and South Korea,

– growing consumption markets, 
– technological development, and e-commerce in particular, 
– increasing significance of what is referred to as green supply chains – 

 maximum respect towards natural resources, 
– ageing of the Western societies, 
– progress of urbanisation.
The aforementioned change trends should be taken into account by persons 

managing global supply chains. 
The speed of changes observed in the global world, and so in the TSL sector as 

well, does not surprise anyone and it is commonly accepted by those in charge. The 
difficulties occur when these changes start being perceived and identified, when 
one responds to them, starts creating development scenarios and adjust to the 
changes etc. The changes are particularly significant for logistics as a scientific field 
which may be characterised as interdisciplinary, living, continuously changing 
and following the transformations taking place. In such a complex environment 
so difficult to predict, the only organisations which may succeed are those being 
capable of anticipating the specific future events, taking over the initiative and 
creating their own fate. There are numerous examples of logistics organisations 
which, despite operating in unpredictable conditions, keep following the path 
of variability and successfully implement their services and products, hence 
outdistancing their competitors. 

The speed of change of contemporary organisations is so high that laborato-
ries and research centres must continuously design products and services with the 
prospects to replace those that are only to be introduced into the market in the 
nearest future (e.g. in the automotive or IT sector). Such an intentional attitude to 
consistent taking over of the initiative is an expression of standpoint that may be 
referred to as a strategic initiative. Consequently, one may propose a hypothesis 
that the more unpredictable the operating conditions and the more turbulent the 
environment of logistics organisations are, the more legitimate it is to act strategi-
cally by following a suitable development concept entailing a long time horizon. 
Proper and wide-scale implementation of the strategic management principles on 
the logistic grounds enables concentration on key success factors of the given 
logistics organisation, since a natural state of organisation management is the 
pressure on making ad-hoc decisions being contradictory and mutually exclu-
sive in numerous different areas. What matters most in this respect is to find the 
equilibrium, i.e. a balance between various operational aspects and the ability to 
perceive matters from the perspective of the future. By approaching management 
in such a manner, one is capable of a hierarchic glimpse into the reality, which 
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may lead to an appropriate separation of prioritised efforts from those of lesser 
importance. The theoretical conditions of contemporary logistics management 
discussed above have enabled the author to develop a practical model of a strate-
gic procedure to be implemented in a logistics company. The author is convinced 
that one of the main goals of scientific efforts is to create effective tools and 
 methods which, once they have been planted on the ground of economic practice, 
will enable efficient solving of the dilemmas decision makers must face.

The procedure of the strategic management process developed for a logistics 
company has been illustrated in Figure 1.

Figure 1. Implementation of the strategic procedure in a logistics company
Source: author’s own study based on: A. Kaleta, “Process wyboru strategicznego – kluczowy etap 

zarządzania strategicznego”, in: Zarządzanie strategiczne w badaniach teoretycznych i w praktyce, eds. 
A. Kaleta, K. Moszkowicz, Wyd. UE we Wrocławiu, Wrocław 2006, p. 74.

The model proposed may constitute a valuable source of practical guidelines 
pertaining to introduction of strategic thinking into logistics management. The 
first stage is related to a diagnosis of the state the logistics enterprise is facing. 
It consists in thoroughly isolating logistic processes and describing strengths, 
weaknesses, potential opportunities, limitations, future hazards and developmental 
prospects. Such a diagnosis should never end with the mere statement of the 
current status, but with recommendations on the future states of the organisation’s 
development23. The next stage is determination of the direction towards which 
the logistics organisation should aim in development and of what needs to be 

23 Find out more about this subject at: A. Bujak, D. Ostrowski, “The role of strategic analysis 
in logistical management”, in: Developing of transportation flows in 21st century supply chains, 
ed. J. Szołtysek, Studia Ekonomiczne Uniwersytetu Ekonomicznego w Katowicach – Zeszyty 
Naukowe Wydziałowe 2012, No. 121, pp. 45-58.
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works fine? What to enhance?

What to modify? etc.



Damian Ostrowski96

improved in the operations as well as sending an explicit message about what 
the company will look like in 5 or 10 years. In this respect, the instruments one  
may find very useful will be strategic and operational targets along with specific 
indicators applicable to individual areas24. What follows is the stage of skilful 
application of the principles related to operational management as well as methods 
and tools developed in the course of business practice. This stage is particularly 
practical in nature as it involves efficient transformation of the original strategic 
assumptions into the actual operations. The final stage is  effective learning, 
drawing conclusions and modelling of the strategic practice. One should stress 
that the said individual stages continuously merge and complement one another. 

3. Conclusions

To recapitulate the discussion on the influence of strategic management on 
logistics management, it needs to be emphasised that “strategic management 
should, at least theoretically, reduce the importance and the scope of events dif-
ficult to predict and having negative consequences for the organisation, which 
may even be surprising. For that reason, the purpose of this discipline is also 
to drop hints on what to do in order to make the future, at least to some degree, 
more predictable. It increases the capacity of organisations to control their own 
future”25. In order to respond proactively to the variability, tumultuous character 
and unpredictability of the environment, organisations operating in the TSL sec-
tor should pursue fully intentional implementation of ideas, values and methods 
of strategic management in their own managerial process which, as the business 
practice seems to confirm, is an effective means of response to the ever-changing 
conditions of management. 

Every logistics organisation must continuously answer questions about its fu-
ture: what will it be like, will it change the conditions of competition, how will 
it affect operational decisions, how will it shape the relationships with business 
partners? Despite the enormous sphere of growing uncertainty, the key to success 
is the ability to anticipate the future trends and phenomena. How to achieve this, 
what methods, tools or measures to apply to meet the objectives are questions 
partially answered by both the theory and the practice of strategic management. 
“One may think, write, speak about the future, one may try to guess it, forecast 

24 Find out more about this subject at: D. Ostrowski, M. Wilk, “Rola i znaczenie strategii 
i celów strategicznych w logistyce”, in: Wyzwania i perspektywy współczesnego zarządzania, 
ed. K. Łukasik, Monografie Politechniki Częstochowskiej – Wydział Zarządzania, Częstochowa 
2012, pp. 219-235.

25 J. Sutherland, Klucz do zarządzania strategicznego, PWN, Warszawa 2007, p. 7.
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through extrapolation etc., but most of all, the future needs to be moulded”26. The 
author is aware of the fact that this article is by no means exhaustive with regard 
to the subject discussed, and the problem in question is interesting and complex 
enough that it requires detailed and intensified studies. It is recommended that 
both theoretical considerations and practical examinations pertaining to the influ-
ence of the strategic management concept on logistic activity should be conducted 
in a more detailed fashion, since there is a noticeable gap in the literature of the 
subject where the problems discussed above most definitely fit. 
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Uzasadnienie potrzeby implementowania idei strategicznej  
w zarządzanie przedsiębiorstwem logistycznym

Streszczenie. Zarządzający przedsiębiorstwami logistycznymi poddawani są nieustannie 
presji zmian dokonujących się w otoczeniu. Nie jest niczym odkrywczym stwierdzenie, że zmiany 
są gwałtowne, raptowne i potrafią w bardzo krótkim czasie wpłynąć niekorzystnie na efekty dzia-
łalności. Odpowiedzią na te niesprzyjające warunki może być skuteczna implementacja w pro-
ces zarządzania przedsiębiorstwem logistycznym wartości, idei, metod wypracowanych przez 
dyscyplinę naukową zarządzanie strategiczne. W opracowaniu zaprezentowano model procedury 
strategicznej uwzględniający specyfikę działalności przedsiębiorstwa logistycznego.

Słowa kluczowe: logistyka, zarządzanie logistyczne, zarządzanie strategiczne
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Physical infrastructure and logistics  
from the perspective of transaction costs economics

Abstract. In this article, the importance of physical infrastructure for reducing transaction 
costs and the use of transaction cost economics for analysing logistic chains is discussed. Trans-
action cost analysis facilitates the identification of frictions in the logistic chain, which is not only 
useful for improving its efficiency, but also to manage potential crises in these logistic chains.

Keywords: physical infrastructure, logistics, transaction costs, governance, supply chain

1. Introduction

Transaction cost theory has been applied to the question why firms exist1. 
However, as companies tend to function more and more in networks2, while lo-
gistic chains tend to lengthen and become more complex, a broader application 
of transaction cost theory may be required. While Information technology is an 
instrument in reducing transaction costs, the role of physical infrastructure itself 
should not be underestimated. The aim of the article is to show the importance of 
physical infrastructure for reducing transaction costs and the use of transaction 
cost economics for analysing logistic chains. First, the notion of transaction costs 
is elaborated. Then, the relation between physical infrastructure and the level of 

1 R.H. Coase, “The nature of the firm”, Economica 1937, No. 4, pp. 386-405, reprinted in: 
R.H. Coase, The Firm, the Market, and the Law, University of Chicago Press, Chicago 1988, 
pp. 33-55; O.E. Williamson, The Economic Institutions of Capitalism, Free Press, New York 1985.

2 M. Castells, The Rise of the Network Society, Blackwell Publishers, Cambridge 1996.
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transaction costs is discussed. Finally, the usefulness of transaction costs is ex-
plained on the example of the logistic chain. 

2. Transaction costs

Transaction costs theory, developed by economists such as Nobel Prize winners 
Ronald H. Coase and Oliver E. Williamson3, has been useful in explaining why 
the firm exists, something which was not possible using standard neo-classical 
economics assuming perfect frictionless markets4. Transaction costs analysis 
facilitates the identification of the optimal organization structure, as well as 
decisions on ‘buy or make’. 

Transaction cost economics is strictly related to the notion of governance, 
which is a broader concept than organisation. In the economic context, governance 
concerns different types of organisational structures (which range from markets 
to different forms of hierarchies and networks) involved in any kind of economic 
activity5. Governance structures are a way to support cooperation and reduce 
any kind of conflict6, determined by the level of transaction costs. Transaction 
costs is a heuristic device analysing how easy or difficult it is to make any type 
of exchange, which basically exist due to the measurement and information 
problems appearing due to the heterogeneity of goods7 while people are fallible, 
have limited cognitive abilities and tend to behave opportunistically (they lie and 
cheat)8.

For the question whether to produce within the company or contract via the 
market (i.e., decisions on ‘make or buy’, or which governance structure if most 
effective and efficient in achieving the desired goal), a distinction should be made 
between market and managerial transaction costs. The different types of trans-
action costs are presented in Table 1. Managerial transaction costs concern the 
information, negotiation and control costs (monitoring and enforcement costs) of 
organizing production within a company, while market transaction costs embrace 

3 R.H. Coase, “The nature of the firm”, op. cit.; O.E. Williamson, The Economic Institutions…, 
op. cit.

4 E.G. Furubotn, R. Richter, Institutions and Economic Theory – the contributions of the New 
Institutional Economics, University of Michigan Press, Ann Arbor 1997.

5 See: J. Platje, Institutional Capital – Creating Capacity and Capabilities for Sustainable 
Development, Wyd. Uniwersytetu Opolskiego, Opole 2011.

6 O.E. Williamson, The Economic Institutions…, op. cit., p. 37. 
7 Y. Barzel, Economic Analysis of Property Rights, Cambridge University Press, Cambridge 

1989.
8 E.G. Furubotn, R. Richter, op. cit.; I. Molho, The Economics of Information – Lying and 

Cheating in Markets and Organizations, Blackwell Publishers, Oxford 1997.
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this type of costs regarding contracting through the market. Often, transaction 
costs focus on the physical transfer of economic goods and services, as follows 
from O.E. Williamson’s definition that transaction costs appear “when a good or 
service is transferred across a technologically separable interface. One stage of 
activity terminates, and another begins”9. However, a broader approach should 
be applied, as transactions include the transfer of many types of rights10, while 
a property right itself consists of different characteristics (e.g., use rights, man-
agement rights, alienation rights11) which may be transferred separately, and be 
owned, managed and used by different economic actors. This issue is relevant for 
the analysis of logistic chains and networks where many partners participate and 
tasks are outsourced and contracted to a wide range of organizational structures.

As is shown in Table 1, a distinction can be made between fixed and variable 
transaction costs. While the fixed transaction costs embrace the costs of creating, 
maintaining and changing structures of governance, variable transaction costs 
focus on the functioning and use of markets or hierarchical structures such as 
a company. It seems often to be assumed implicitly, in particular in neo-classical 
economic theory, that markets are a kind of free good, which functioning is acces-
sible to anyone without a cost. The non-excludability and non-rivalry in use would 
make it a pure public good. However, as has been emphasized in  literature12, in-
stitutions (formal rules of the game) and different forms of government adminis-
tration, non-governmental mechanisms, but also social capital are elementary for 
the functioning of markets. A legal and administrative framework may be able 
only to deal with a certain number of transactions. However, as there are capacity 
problems and technological development leads to new types of goods accompa-
nied with the need for different legal approaches and new transaction costs, exist-
ing market institutions may not only show rivalry in use (capacity problem), but 
may also depreciate13. Therefore, maintenance of market institutions may be re-
quired, which is related to theories of institutional change, as otherwise long-term 
effects on economic performance may be negative. A similar line of  reasoning 
applies to fixed managerial transaction costs, which is related to managerial and 
organizational theory.

  9 O.E. Williamson, The Economic Institutions…, op. cit., p. 11.
10 J.R. Commons, Institutional Economics, University of Wisconsin, Madison 1934.
11 A.M. Honoré, “Ownership”, in: Oxford Essays in Jurisprudence, ed. A.G. Guest, Oxford 

University Press, Oxford 1961, pp. 107-147.
12 See e.g.: D.C. North, Institutions, Institutional Change, and Economic Performance, 

Cambridge University Press, Cambridge 1990; M. Castells, op. cit.; R. Cornes, T. Sandler, The 
Theory of Externalities, Public Goods and Club Goods, Cambridge University Press, Cambridge 
1996; T. Sandler, “Financing global and international public goods”, Policy Research Working 
Paper 2001, No. 2638, World Bank, Washington DC.

13 See: S. Pejovich, Economic Analysis of Institutions and Systems, Kluwer Academic 
Publishers, Dordrecht 1995; T. Sandler, op. cit.; J. Platje, Institutional Capital…, op. cit.
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Table 1. Different types of transaction costs – definitions and some examples

Type of  
transaction cost

Market transaction costs Managerial transaction costs

Fixed  
transaction costs

“The costs of setting-up, maintaining or changing an organisational  
design”*. Related to the adaptive efficiency of governance structures, i.e., the 
ability to change when this is required by changing external circumstances, 
such as technology, competition and increased scarcity of resources. 

Variable  
transaction costs

Costs related to frictions in the functioning 
and use of the market mechanism.

Costs related to frictions in 
organising production within 
the company.

Information 
costs (search 
costs)

Searching for buyers and sellers. 
 Information about culture, reliability, etc. 
of trade partners. Information on existence, 
interpretation and means of enforcement 
of laws and regulations. What is writ-
ten in a contract and what is meant by it? 
 Information on the quality of a product  
or service.

Collecting and processing 
information for decision- 
-making on e.g. production 
plans and technologies. 

Negotiation 
costs

Negotiation between and within 
 organisations to establish contractual ar-
rangements. Costs of red tape.

Bargaining between different 
departments on e.g.  
organisation of work,  
production plans, etc.  
Dealing with internal  
bureaucracy, paperwork, etc.

Control costs 
(monitoring and 
enforcement)

Check whether the contract partner fulfils 
the contractual requirements, e.g., quality 
of product / service produced, payment, 
etc. Protection against theft. Costs  
of obtaining damages for non-fulfilment  
of the contract (e.g. court, bailiff).

Costs of monitoring the 
execution of orders and 
 motivating employees. 

* E.G. Furubotn, R. Richter, Institutions and Economic Theory – the Contributions of the New Institu-
tional Economics, University of Michigan Press, Ann Arbor 1997, p. 46.

Source: adapted from J. Platje, Institutional Capital – Creating Capacity and Capabilities for Sustain-
able Development, Wyd. Uniwersytetu Opolskiego, Opole 2011, pp. 39-40, based on E.G. Furubotn, R. Rich-
ter, Institutions and Economic Theory – the contributions of the New Institutional Economics, University of 
Michigan Press, Ann Arbor 1997; J. Platje, Institutional Change and Poland’s Economic Performance since 
the 1970s – Incentives and Transaction Costs, CL Consulting i Logistyka, Wrocław 2004.

The existence of transaction costs creates opportunities for so-called 
opportunistic behaviour or rent-seeking, finding its expression in the problems of 
adverse selection14 and moral hazard. High transaction costs create room for lying 
and cheating due to the possibility of unobserved behaviour15. When the problem 

14 G.A. Akerlof, “The Market for ‘Lemons’: quality, uncertainty and the market mechanism”, 
Quarterly Journal of Economics 1970, No. 84, pp. 488-500.

15 I. Molho, The Economics of Information – lying and cheating in markets and organizations, 
Blackwell Publishers, Oxford 1997.
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of lying and cheating becomes too large in a market (i.e., market transaction costs 
are high), this may be an argument for organizing production within a firm16. In 
particular so-called transaction-specific investments (asset specificity, specialized 
human capital, location, brand names, logistics processes, etc.) create the need 
for producing within a hierarchic structure (e.g., different forms of private 
companies, government bureaucracies, state enterprises, networks of enterprises)17. 
When a specific purpose technology is used for a certain logistic process, the 
dependency on this technology makes it often impossible to find a substitute on 
the market, providing incentives for a supplier to behave opportunistically (e.g., 
increasing prices and obtain monopoly rents). The moment that technology is 
generally applicable, and other suppliers can be easily found, outsourcing and 
subcontracting becomes an option. However, as O.E. Williamson emphasizes18, 
a weak point of organization of production within a hierarchic structure is that 
there is no market competition, and indirect incentives for efficiency should 
be provided. On the other hand, when using a wide network of companies in 
a logistic chain with dispersed owners, it may become more difficult to establish 
responsibility for, for example, the quality of the final product, while external 
enforcement mechanisms (e.g., courts) have to be used more often.

Equation (1) shows the basic idea behind transaction costs theory regarding 
the existence of the firm19. When the sum of production costs and managerial 
transaction costs are smaller than the sum of the market price, the market transac-
tion costs and transport costs, production within the company is more attractive 
(and the other way round). While this approach is very useful, it may be difficult 
to assess many types of transaction costs like expected loss related to lack of 
punctuality of supply. 

 Cprod + TCmanagement < Pmarket + TCmarket + Ctransport (1)

where:
Cprod – production cost,
TCmanagement – managerial transaction costs,
Pmarket – market price of the product,
TCmarket – market transaction costs,
Ctransport – transport costs.

16 O.E. Williamson, The Economic Institutions…, op. cit.
17 O.E. Williamson, “Transaction Cost Economics: how it works; where it is needed”, De 

Economist 1998, No. 146(1), pp. 36, 38.
18 O.E. Williamson, The Economic Institutions…, op. cit.; O.E. Williamson, Transaction Cost 

Economics…, op. cit., pp. 23-58.
19 J. Platje, Institutional Capital…, op. cit.



Joost Platje104

3. Physical infrastructure, transport and logistics20

Transport (“carrying passengers or goods from one place to another”21) and 
infrastructure are important for the functioning of markets, and as such a deter-
minant of economic development22). Developed transport infrastructure not only 
supports competition on markets, but also support the reduction of transaction 
costs23. With Telecommunication and ICT the effects are more directly visible, as 
they significantly reduce information costs, which not only facilitates the finding 
of new contract partners, but also the creation of new governance structures in the 
logistic chain. Logistics heavily relies on transport, production, distributional and 
informational infrastructure (roads, railroads, reloading stations, warehouses,  
information systems and telecommunication systems). In the context of the logis-
tic chain, it is an important instrument on supporting the efficiency of production 
and flow of goods from the raw material producer, via producers of intermediate 
and final products to the final consumer. Logistics embraces “the process of plan-
ning, co-ordination and control of flows of (raw) materials, activities connected 
with their storage, activities connected with the handling of goods, packaging, 
warehousing and the flow of final goods and the information connected with them 
from the point of production to the final consumer – with the aim of lowering total 
costs, while keeping a sufficient level of consumer service”24. 

An example of a logistic chain in the form of an industrial column is presented 
in Table 2. Traditionally, three flows are identified – goods, information and 
money. The use of transaction costs economics is most clear regarding the flows 
of information, as here the aim is to reduce the costs of access to, processing, use, 
etc., of information. This flow embraces pre-contractual information search as 
well as monitoring of the fulfilment of agreements. The flow of money is in two 
ways related to transaction costs. First of all, as is explained in standard economic 
theory25, the use of money is related to reduction of the transaction of barter 
trade (goods for goods). Furthermore, the accounting function of money makes 
it possible to compare prices (reducing market transaction costs) and develop, 

20 This section is based on: J. Platje, Institutional Capital…, op. cit.
21 Dictionary of Contemporary English, 3rd edition, Longman, Harlow 1995, p. 1538.
22 A. Smith, An Inquiry into the Nature and Causes of the Wealth of Nations, Reprint edited 

with an introduction by K. Sutherlands, Oxford University Press, Oxford 1998 (1776).
23 See: H. Boehme, C.-F. Laaser, H. Sichelschmidzt, R. Soltwedel, Transport in the Baltic Sea 

Region: Perspectives for the Economies in Transition, Kiel Institute for the World Economy, Kiel 
1998; P. Aghion, M. Schankerman, “Competition, entry and the social returns to infrastructure in 
transition economies”, Economics of Transition 1999, No. 7(1), pp. 79-101.

24 Transport, eds. W. Rydzkowski, K. Wojewódzka-Król, PWN, Warszawa 1997, p. 296, 
based on the definition of the Council of Logistic Management, Oakbrook 1985.

25 See: D. Begg, S. Fischer, R. Dornbusch, Economics, 4th edition, McGraw-Hill, London 1994.
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e.g., financial accounting which makes measurement and as a consequence 
management of the value of processes in the logistic chain easier. On the other 
hand, post-contractual opportunistic behaviour (cheating) accompanies money as 
a mean of payment for goods and services. In particular when using different 
kinds of cre dits or when customers do not have to pay immediately, monitoring 
and enforcement costs related to late payment or lack of payment appear. 
 Insurance and other instruments are in fact transaction costs of reducing the risk of  
non-fulfilment of the payment obligations. The development of logistics services 
in this field has the aim to reduce the transaction costs in the form of safeguards 
against potential opportunistic behaviour related with imperfect information as 
well as monetary flows. 

Table 2. An industrial column

Supplier Flow of goods Flow of information Flow of money

(Raw materials and 
intermediate products)
Producer

(Intermediate  
products)

(Final products)
Central warehouse

Wholesaler

Retail trader

Consumer

Source: A.R. van Goor, W. Monkemius, J.C. Wortmann, Poly-Logistiek Zakboekje [Poly-Logistic 
 Pocketbook], 2e druk, Koninklijke PBNA, Arnhem 1998, p. 7.

On first sight, the flow of goods only concerns transport costs. However, the 
information flows accompanying the process of transport create transaction costs. 
Furthermore, also production costs are important in this flow, at least from the 
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production of raw materials to the production of final goods. The logistic chain 
involves managerial transaction costs (related to production within a company) 
and market transaction costs when services and products are traded between 
companies. The problem of analysing transaction costs and finding opportunities 
for lowering these costs is, similar to other analyses of the logistic chain, that 
they should be dealt with from the point of view of the whole system. The basic 
idea is that logistics is an instrument lowering the marginal transaction costs 
(the transaction costs of undertaking extra activity) within the whole logistic 
chain. However, logistics is also a mean to improve the flow of goods and reduce 
transport and production costs. At this moment, it may be necessary to bear, for 
example, extra costs for improving the information flow. A similar relation may 
exist between factually incurred transaction costs and reduced costs in production 
processes. Such an investment is cost efficient as long as the (marginal) transaction 
costs incurred are smaller than the reduction in (marginal) transport or (marginal) 
production costs. A problem is that costs may be incurred in different companies 
than where the benefits may be obtained. For this reason, a developed market 
of logistics services with low negotiation and control costs is an important 
determinant of the opportunities for optimal use of logistics services.

The moment the final product leaves the central warehouse, the distribution 
to the final consumer concern to a large extent transaction costs. For example, 
wholesalers (towards the retail trader) and retail traders (towards consumers) 
have an intermediary function reducing the transaction costs for the buyers. This 
function is similar to a local market, where local suppliers present the goods from 
different producers to the consumers, who do not have to spend so much time and 
money on searching for different goods. An interesting example is competing 
firms, such as shoe retailers or clothing retailers, which can be found close to 
each other, as they sell products for which comparison of the product and finding 
the good that fits best (due to personal differences, tastes, fashion, etc.) may be 
important for many customers. This logic can also explain why large shopping 
malls contain a wide range of different stores, and many shops are concentrated 
in different areas or streets of towns and cities. However, storage of goods is 
required in order to display a wide range of products for the customer. Thus, 
storage or warehousing is to a certain extent a transaction cost which on the one 
hand reduces the information costs for the seller of predicting short-term changes 
in demand, while reducing the search costs for the buyer. 

The transformation as well as production of form, place and time provided by 
wholesalers and retail traders is, from the perspective of logistics, an instrument 
in creating value added26. The value added is created through transport (related 

26 A.R. van Goor, W. Monkemius, J.C. Wortmann, Poly-Logistiek Zakboekje [Poly-Logistic 
Pocketbook], 2e druk, Koninklijke PBNA, Arnhem 1998, p. 8.
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to transport costs), production (related to production costs) and services 
facilitating transactions (related to transaction costs). While the distinction 
between the types of costs is irrelevant for the profitability of an economic 
unit, it is a useful instrument in cost accounting and analysis and management 
of costs. It is a helpful instrument identifying the type of potential problems 
appearing in different parts of the logistic chain, and with which type of product 
and/or services these problems are related. In general, place transformation 
creates transport costs. Time transformation is achieved by storage of goods. As 
was discussed above, this involves transaction costs related to uncertainties in 
delivery, uncertainties in consumer demand as well as storage of goods which 
are bought during certain periods (e.g., Christmas trees). However, storage of 
goods such as wine, cheese and certain types of meat until they are ready for 
consumption are costs of production. 

The moment that logistic solutions lead to a decrease in transaction costs, this, 
other things equal, leads to more transactions27. The increase in the number of 
transaction may in turn lead to higher marginal transaction costs, as the existing 
system is only able to deal with a certain number of transactions efficiently28. This 
capacity problem may be solved by introducing more advanced logistic solutions, 
such as Automatic Equipment Identification (AEI), Global Positioning Systems 
(GPS), Intelligent Transport Systems (ITS), Electronic Data Interchange (EDI) 
and telecommunication equipment. However, the use of new advanced logistics 
solutions may require a change in governance structure. Firms tend to become 
more interconnected through the use of logistic solution, which as a consequence 
may lead to more difficulties with the identification of particular owners, This, in 
turn, may create room for opportunistic behaviour, which is related to increased 
control costs (e.g., monitoring, safeguards).

Regarding the reduction of information costs, there are three different types 
of development: lower costs of acquiring information and increase the quality 
of information, standardization of information collection and processing and the 
use of information technology in order to create new governance structures29. 
Access to proper information is elementary for the management and operation 
of companies and their logistics processes. AEI, GPS and certain components 
of ITS for tracking and tracing are instrumental in this. The access to good 
quality information is related to the second direction – the standardization of the 
collection and processing of data which are instrumental in reducing information 
asymmetries and mistakes. Systems such as EDI, “the inter-organisational, 
computer-to-computer exchange of business information through some standard 

27 J. Platje, Institutional Change..., op. cit.
28 See: S. Pejovich, op. cit.
29 OECD, Integrated Advanced Logistics for Freight Transport, OECD, Paris 1996, p. 10.
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machine-processable format”30, reduce storage costs and mistakes leading to 
unexpected lack of pro ducts for sales, in turn leading to dissatisfied customers. 
Direct access to information for management at different levels of a company 
reduces the opportunities for manipulation, which in turn reduce the need for 
control. The first two directions are strongly rely on the use of information 
technology. This creates the basis for the third direction of development – the 
creation of different types of logistic networks and expansion of the logistic chain 
(i.e., the development of new gover nance structures). Information technology 
by its transaction cost reducing function increases the opportunities for the 
use of market solutions as well as the reduction of the need for hierarchical 
organization company structures. As a consequence, the principle agent 
problem is reduced31. However, these advantages are reduced by the earlier 
mentioned increasing problems with identifying ownership in the increasing 
complex logistic networks.

4. Concluding remarks

The aim of this article was to show the importance of physical infrastructure 
for reducing transaction costs and the use of transaction cost economics for ana-
lysing logistic chains. While the notion of transaction costs is very useful in order 
to identify any types of frictions in a system, and to anticipate potential conse-
quences, in reality they are difficult to measure32. This measurement problem may 
easily lead to a neglect of certain types of transaction costs, as a profit  oriented 
company may easily neglect potential threats which are difficult to measure, in 
particular when they are long-term. However, in times of a crisis the incentive 
to lie and cheat may increase, and in turn the related transaction costs are likely 
to increase, which may easily lead to a deepening of the crisis. When in times of 
prosperity transaction costs are identified, this may in fact become an important 
instrument in crisis management in the logistic chain.

Basically, reduced transaction costs in the logistic chain should lead to 
an increase in competitiveness and a better functioning of markets. For the 
individual company, a reduction in transaction cost may lead to a competitive 
advantage over other companies. In particular, when possessing specific human 
capital and knowledge as well as devices (related to Information Technology) 
and organizational structures, there may be economies of scale in information 
gathering and processing. However, this may lead to asymmetric improvement of 

30 Ibidem, p. 93.
31 OECD, Integrated Advanced…, op. cit., p. 11; E.G. Furubotn, R. Richter, op. cit.
32 E.G. Furubotn, R. Richter, op. cit.
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access to information, and a comparative advantage for larger players. The effect 
on competition depends then on the number of players and their possibilities 
for collusion. Furthermore, network enterprises may develop, which create 
different barriers to entry for potential competitors, but also for potential new 
trade partners. Low transaction costs between partners in such a network may be 
a consequence of the development of process-based trust between trade partners 
interacting  repeatedly with each other. Following Martin Raiser33, this may 
not only to increased interconnectedness of companies, but also create a kind 
of group which may be resistant to new partners with innovative ideas. This 
implies that transaction cost reducing instruments, devices and policies should be 
considered in the context of incentives for development and innovation provided 
by the organizational structure, as otherwise the reduction in transaction costs 
may undermine its long-term sustainability.
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Infrastruktura fizyczna i logistyka  
z perspektywy ekonomii kosztów transakcyjnych

Streszczenie. W niniejszym artykule omówiono znaczenie infrastruktury fizycznej dla ogra-
niczania kosztów transakcyjnych, a także rolę, jaką z punktu widzenia analizy łańcucha logi-
stycznego odgrywa ekonomia kosztów transakcyjnych. Analiza kosztów transakcyjnych ułatwia 
identyfikację problemów w łańcuchu logistycznym, co jest użyteczne nie tylko dla poprawy jego 
efektywności, ale również dla zarządzania potencjalnymi kryzysami, które mogą w nim wystąpić.

Słowa kluczowe: infrastruktura fizyczna, logistyka, koszty transakcyjne, współrządzenie, 
łańcuch logistyczny
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How to create a KPI system  
to optimize warehousing complex operation?

Abstract. In this article, the means that facilitate the optimization of the warehousing com-
plex of an organization by using a key performance indicator (KPI) system is discussed, and a clas-
sification of the key performance indicators is presented. The main KPIs which are recommended 
to be used at mechanized and automated warehouses are identified. The authors also examine the 
advantages of complex KPIs which allow for creating self-adjusting warehousing systems.

Key words: balanced scorecard (BSC), key performance indicators (KPI), warehousing com-
plex optimization, warehousing logistics

1. Introduction 

In the experience of the authors, management by objectives (or management 
by exception) tends to become a standard instrument for Ukrainian companies 
to implement strategic plans by way of organizing efficient operational activi-
ties that support the achievement of targets. In other words, for each business 
system, business process, business function we set targets that are the standards 
from which the company should not deviated. If such deviation occurs, the system 
shall generate control action and adjusting business processes in accordance with 
the established functioning standards. Standards or management objectives in 
the current market are established with using methodology of balanced scorecard 
(BSC) formation, and the values of actual deviations from the balanced scorecard 
measures are the objective indicators the system state (key performance indica-
tors – KPI) which are considered further in this article.
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In the context of KPI, the most important means that facilitate the optimiza-
tion of the warehousing complex of an organization is discussed. Based on a clas-
sification of KPI, the authors try to identify the main KPIs that should be used at 
mechanized and automated warehouses, and elaborate the advantages of complex 
KPIs which allow for creating self-adjusting warehousing systems.

2. Key performance indicators for warehousing systems

According to Igor Valentinovich Smolin, KPI may be of a strategic or norma-
tive nature1. Strategic KPIs should include such indicators that, when achieved, 
may create important strategic advantages for the organization. At the level of the 
warehousing system, strategic KPIs may include the following:

– the number of warehouses in the system (in case the warehousing system is 
being developed),

– storage volume (in monetary and/or sales units),
– warehouse capacity (in monetary and/or sales units),
– net cost of storage and warehouse processing,
– operational reliability.
As Adil Muhtarovich Gadzhinsky argues, in practice strategic KPIs often 

have a certain boundary (i.e., there are limits)2. These are rather target indicators, 
and it should be tried to develop the warehousing system in order to achieve these 
targets, in order to ensure significant strategic advantages for the organization. 
For example, the organization may aim for a certain number of warehouses on 
certain locations, with a certain capacity and storage volume and low costs, which 
makes it an attractive partner for potential customers. 

Normative KPIs are key performance indicators that shall be maintained at 
a certain level. This often means an acceptable level that is needed to keep the 
warehousing system functioning properly. Examples of normative KPIs related to 
the operation of warehouses are:

– standards of technological operations performance (for example, time 
stand ard for loading/unloading of a vehicle),

– performed operations quality indicators (for example, order picking),
– standards of losses of goods/shipments due to warehouse’s failure (stealing, 

careless treatment, mistakes of the staff caused material damage, etc.).

1 I.V. Smolin, Strategic Planning of Organization Development, Kiev National Trade-Economic 
University, Kiev 2004.

2 А.М. Gadzhinsky, Modern Warehouse. Organization, Technologies, Management and Lo-
gistics, Eksmo, Moscow 2005.
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Nicholas Hristoforovich Koretsky argue that a strategic KPI, after having 
been achieved, can be transferred to the category of static and normative KPIs3. 
The idea is that when a certain number of warehouses and capacity is achieved, 
it is important to achieve an optimal use. The authors would like to add that the 
normative KPI can become a strategic one. For example, in case warehousing 
complex capacity needs to be increased. Capacity can not only be increased by 
way of construction and expansion, but also operational standards may become 
tougher in relation to performance time frames or staff involved.

It should be emphasized that the chosen KPI system should be conform to 
the actual state of technological architecture of the warehousing complex, while 
at the same time setting the vector for its development or qualitative change. The 
authors identified the main KPIs recommended to be used at mechanized and 
automated warehouses (see Table 1).

Table 1. Key performance indicators for warehousing systems

No. Indicator 
Type of warehouse the  

indicator is recommended for

Mechanized Automated 

1. Capacity

1.1. Capacity per period (maximum value of goods inflow 
and outflow in accordance with the shipment standard 
at a warehouse exit)

+ +

1.2. Capacity of acceptance per period (maximum value  
of goods flow a warehouse can accept per period)

+ +

1.3. Capacity of shipment per period (maximum value  
of goods flow a warehouse can ship if the goods  
are available)

+ +

1.4. Complex capacity per period (value of acceptance  
and shipment per period)

+ +

1.5. Capacity regarding to goods types and the way  
of acceptance/shipment of the goods

+ +

1.6. Coefficient of capacity per period (relation  
of maximum outflow of goods to maximum inflow  
of goods in a warehousing system per period)

+ +

1.7. Turnover period (time period needed for shipment  
of goods from a fully loaded warehouse if there is no 
inflow of goods in the system)

+ +

3 M.Kh. Koretsky, “Formation of the enterprise’s competitiveness in the market”, in: State 
and Regions, ed. M.Kh. Koretsky, Series: Economics and Enterprise 2005, No. 1, pp. 17-25.

cont. on p. 114
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1.8. Filling period (time period needed for shipment  
of goods from a fully loaded warehouse if no shipment 
is made)

+ –

2. Storage
2.1. Storage volume for goods/technical groups + +
2.2. Storage volume for warehouse technological zones + +
3. Usage of logistic facilities 
3.1. Areas usage factor (relation of a warehouse area oc-

cupied with technological equipment and / or used for 
storage of goods/goods operation to the total area of 
the warehouse)

+ +

3.2. Volume usage factor (relation of a warehouse volume 
occupied with technological equipment and or used 
for storage of goods/goods operation to the total  
volume of the warehouse)

+ +

3.3. Specific capacity of a warehouse per period per  
worker (complex labour productivity) (can be  
calculated in goods rates or money terms)

– +

3.4. Specific capacity of a warehouse per period per area 
unit or warehouse volume (can be calculated in goods 
rates or money terms)

+ +

3.5. Equipment/mechanization/automation usage factor 
(relation of the goods flow processed with  
mechanization/automation to the total goods flow)

+ +

4. Operational indicators 
4.1. Service rate of a vehicle at the inflow of goods  

(for kinds and types of vehicles considering the type 
of goods)

+ +

4.2. Service rate of a vehicle at the shipped goods flow  
(for kinds and types of vehicles considering the type 
of goods/orders)

+ +

4.3. System capacity in standard/average positions/orders + +
4.4. Labour productivity for warehouse operational zones + +
4.5. Goods acceptance servicing rate per period (number 

of non-accepted/non-serviced transport/sales units  
in relation to goods flow planned for acceptance)

+ +

4.6. Goods shipment servicing rate per period (number  
of non-accepted/non-serviced transport/sales units  
in relation to goods flow planned for shipment)

+ +

4.7. Client servicing rate per period (number  
of non-shipped goods of the client in relation to the 
goods ordered by the client) (calculated in monetary, 
sales, positional units)

+ +

4.8. Complex client servicing rate per period (relation  
of number of non-shipped goods to ordered goods) 
(calculated in monetary, sales, positional units)

+ +

cont. Table 1
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4.9. Coefficient of shipment quality (client quality)  
(relation of inadequately shipped/non-enclosed/ 
/surplus stock to the shipped goods flow) (calculated 
in monetary, sales, positional units). Information  
on mistakes is received from satisfied clients  
and complaints of the clients

+ +

4.10. Coefficient of picking quality (Order picking quality) 
(relation of inadequately picked goods to the goods 
shipped) (calculated in monetary, sales, positional 
units) Information on mistakes is received from  
the picking operations control report

+ +

4.11. Complex quality coefficient (Logistics quality) 
(relation of the total number of mistakes to the total 
amount of goods shipped) (calculated in monetary, 
sales, positional units)

+ +

4.12. Goods loss factor (relation of goods losses to storage 
volume/shipped goods/total flow of goods flow) 
(calculated in monetary or sales units)

+ +

4.13. Availability of goods factor (relation of goods 
temporarily unavailable for picking/shipment,  
but available in the warehouse to the total number  
of the goods in the warehouse with the exception  
of the picked or reserved goods) (calculated  
in monetary, sales units)

+ +

4.14. Time of the system response for the standard order 
(time needed for processing of the standard order 
from the moment of its acceptance until the moment 
of shipment)

+ –

5. Financial and economic indicators 
5.1. Cost of implementation of Turnkey warehousing 

system and its development 
+ +

5.2. Cost of technological equipment and carrying  
and lifting equipment

+ +

5.3. Cost per unit (m2/m3) (relation of total cost to the 
warehouse area/volume or unified storage places)

– +

5.4. Specific technological costs (relation of costs  
of technological equipment and carrying and lifting 
equipment to the warehouse area/volume)

– +

5.5. Warehouse operating costs perperiod + +
5.6. Specific operating costs of acceptance/storage/ 

/shipment of a sales unit (relation of operating costs  
to the goods flow)

– +

5.7. Specific operating costs per m2/m3 per period – +

Source: authors’ own elaboration based on: I.V. Smolin, Strategic Planning of Organization Develop-
ment, Kiev National Trade-Economic University, Kiev 2004; А.М. Gadzhinsky, Modern Warehouse. Organi-
zation, Technologies, Management and Logistics, Eksmo, Moscow 2005; M.Kh. Koretsky, Formation of the 
enterprise’s competitiveness in the market”, in: State and Regions, ed. M.Kh. Koretsky, Series: Economics 
and Enterprise 2005, No. 1.
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 Based on thorough analysis of the problems related to complex warehousing 
systems management, it has been argued that it is necessary to implement com-
plex KPIs to achieve balanced management4. Below, calculations demonstrating 
the advantages of complex KPIs allowing for the creation of self-adjusting ware-
housing systems are shown.

Suppose a warehouse uses a normative KPI for the execution of orders for 
shipment of the goods, showing the relation of executed orders to the number of 
received orders. In our example the warehouse had received 10 orders, but only 
9 of them were executed. In this case the KPI equals to 0.90. Due to the small 
amounts used in the example, it is difficult to assess the result. While this result 
may be acceptable from the point of views of management of orders, other factors 
such as sales volumes and costs are important for a more full assessment. In 
Table 2 the monetary value of the orders are considered.

Table 2. Monetary value of orders

Order number
1 2 3 4 5 6 7 8 9 10

Monetary value of the shipped goods for different order number 
100 1 1 1 1 1 1 1 1 1

Total monetary value of all orders – 109 monetary units

Source: authors’ own elaboration.

If we now supply the system with the KPI for shipment in monetary units, 
then, depending on the order that was not shipped, we will obtain the following 
KPI rates for the cases:

– when order No. 1 with a monetary value of 100 units was not shipped, the 
KPI = 9/109 = 0.082,

– when one of the other order is not shipped, the KPI = 108/109 = 0.99.
Thus, while the KPI for ‘execution of orders’ is 90%, the KPI rates ‘monetary 

value of shipped orders’ may range from 8.2% to 99% depending on the monetary 
value of the individual orders. The importance of the different KPIs depends on 
the policy of the company, and interpretation should be done with care. The KPI 
‘execution of orders’ is, among other things, important for customer satisfaction, 
and may influence future orders. The KPI ‘monetary value of shipped orders’ 
helps to assess the importance of different types of mistakes. The assessment 
of the importance of different KPIs is crucial for the development of complex 
KPIs. Suppose the company sets similar strategic priorities for the monetary sales 

4 V. Kurganov, Logistics. Transport and Warehouse in Supply Chain, Book World, Moscow 2005.
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volume and the number of clients. In our case this can be reflected through the 
complex KPI (KPIcomplex) as the average of both basic KPIs:

KPIcomplex = 0.5 × (KPIorder + KPImoney).
In case, when the first order is not shipped, the complex KPI equals to:

KPIcomplex = 0.5 × (0.9 + 0.082) = 0.49.
In case any other order is is not shipped, the indicator equals to:

KPIcomplex = 0.5 × (0.9 + 0.99) = 0.945.
The evaluation of the warehouse operation with use of the complex KPI that 

considers both operational and financial indicators allows us to better motivate 
warehouse workers to manage the warehouse shipment process. The cost of the 
order, i.e. its value for the company or its client, allows for prioritization and  
provides incentives for self-organization at the lowest level.

While on the one hand not too many indicators should be used, as this makes 
a system too complicated to manage efficiently, the idea of warehousing processes 
evaluation according to a number of operational parameters needs to be de-
veloped. Some examples of the complex KPIs which are applied in practice5 and 
can be useful for managing the complex warehousing facilities are presented.

2.1. Client servicing rate per period 
(calculated in monetary, sales, positional units)

By applying this indicator we can estimate the rate of correspondence of the 
warehousing logistics to the sales departments’ requirements. The complexity of 
the indicator is that the warehouse operation is considered not only in operational, 
but also in monetary units, which allows to consider the ‘weight’ or importance 
of the warehouse regarding the estimation of the sales results and future market 
planning. The indicators are calculated by discrepancies as presented in Table 3.

When using the indicator of complex client servicing we can direct the warehouse 
staff to fulfil the financial indicators of the shipment by applying weighting factors to 
calculate the complex KPI. In particular, the shipment indicators in m3, lines, product 
units may weigh less in relation to the ‘financial’ indicator of the shipment.

2.2. Goods acceptance servicing rate per period

This KPI is applied to estimate the rate of correspondence of the warehousing 
logistics to the purchasing departments’ requirements. The indicators are calcu-
lated by discrepancies as presented in Table 4.

5 G.P. Manzhosov, Modern Warehouse. Organization and Technology, KIA Centre, Moscow 
2008.
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Тable 3. Complex client servicing rate

Measured indicator
Applied for 
warehouse 
shipment 

Actually 
performed 

by the  
warehouse

Discre- 
pancy KPI, %

Quantity, m3 K1 K2 K1 – K2 100 – (K1 – K2) × 100 / K1

Number of lines in the 
orders

L1 L2 L1 – L2 100 – (L1 – L2) × 100 / L1

Number of product 
units in the orders

Q1 Q2 Q1 – Q2 100 – (Q1 – Q2) × 100 / Q1

Sum/cost of the order in 
monetary units

S1 S2 S1 – S2 100 – (S1 – S2) × 100 / S1

Complex KPI (%) = 100% under scheduled daily 
and season shipments if the resources  
and technologies are available 

[(K1 – K2) × 100 / K1)+ (L1 – L2) ×  
× 100 / L1 + (Q1 – Q2) × 100 / Q1 +  
+ (S1 – S2) × 100 / S1)] / 4

Source: authors’ own elaboration based on: I.V. Smolin, Strategic Planning of Organization Develop-
ment, Kiev National Trade-Economic University, Kiev 2004; А. М. Gadzhinsky, Modern Warehouse. Organi-
zation, Technologies, Management and Logistics, Eksmo, Moscow 2005; M.Kh. Koretsky, “Formation of the 
Enterprise’s competitiveness in the market”, in: State and Regions, ed. M.Kh. Koretsky, Series: Economics 
and Enterprise 2005, No. 1.

Тable 4. Goods acceptance servicing rate

Measured indicator
(for a period)

Applied for 
warehouse 
acceptance

Actually 
performed 

by the  
warehouse

Discre- 
pancy KPI, %

Quantity, m3 K1 K2 K1 – K2 100 – (K1 – K2) × 100 / K1

Number of deliveries L1 L2 L1 – L2 100 – (L1 – L2) × 100 / L1

Number of articles А1 А2 А1 – А2 100 – (А1 – А2) × 100 / А1

Number of product units 
in the deliveries

Q1 Q2 Q1 – Q2 100 – (Q1 – Q2) × 100 / Q1

Sum/cost of the  
deliveries in monetary 
units

S1 S2 S1 – S2 100 – (S1 – S2) × 100 / S1

Complex KPI (%) = 100% under scheduled daily 
and season deliveries if the resources  
and technologies are available

[(K1 – K2) × 100 / K1) + (L1 – L2) ×
× 100/L1 + (А1 – А2) × 100/А1) +
+ (Q1 – Q2) × 100 / Q1 +
+ (S1 – S2) × 100 / S1)] / 5

Source: authors’ own elaboration based on: I.V. Smolin, Strategic Planning of Organization Develop-
ment, Kiev National Trade-Economic University, Kiev 2004; А. М. Gadzhinsky, Modern Warehouse. Organi-
zation, Technologies, Management and Logistics, Eksmo, Moscow 2005; M.Kh. Koretsky, “Formation of the 
Enterprise’s competitiveness in the market”, in: State and Regions, ed. M.Kh. Koretsky, Series: Economics 
and Enterprise 2005, No. 1.
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Of course, the weight of the different factors of the complex indicators 
depend on the strategic goals of the company. The management has to decide 
whether financial or operational indicators of goods acceptance are more 
important. At the moment values are established, the lowest level in the 
organizational structure in the warehouse can create standards and procedures 
for optimalization of results. However, the management should not forget 
that when changing strategic priorities, the lowest level should have time to 
adjust and change standards and procedures. Following theories of asymmetric 
information6, the lowest level possesses more information about the real 
possibilities for management of a warehouse than the upper levels of management. 
Thus, while the upper level management may have a better view on the strategic 
opportunities and can determine strategic goals, they should communicate with 
the lowest levels, as otherwise different problems may appear. This may be  
a great challenge in, for example, former Soviet Republics, where such a tradition 
hardly exists. 

2.3. Resource capacity of the operations

This indicator enables us to manage the warehousing operations efficiency 
according to resource costs (see Table 5).

Тable 5. Order picking resource capacity KPI

Measured indicator
for a period

Estimate 
normative 
indicator

Actual 
costs

Discre-
pancy KPI, %

Number of man-hours 
per 1,000 lines in the 
orders

K1 K2 K1 – K2 100 – (K1 – K2) × 100 / K1

Number of man-hours 
per 10,000 product 
units

L1 L2 L1 – L2 100 – (L1 – L2) × 100 / L1

Complex KPI (%) = 100% under scheduled daily 
and season shipments if the resources  
and technologies are available

[(K1 – K2) × 100 / K1) + (L1 – L2) ×  
× 100 / L1)] / 2

Source: authors’ own elaboration based on: I.V. Smolin, Strategic Planning of Organization Develop-
ment, Kiev National Trade-Economic University, Kiev 2004; А. М. Gadzhinsky, Modern Warehouse. Organi-
zation, Technologies, Management and Logistics, Eksmo, Moscow 2005; M.Kh. Koretsky, “Formation of the 
Enterprise’s competitiveness in the market”, in: State and Regions, ed. M.Kh. Koretsky, Series: Economics 
and Enterprise 2005, No. 1.

6 G.A. Akerlof, “The Market for ‘Lemons’: quality, uncertainty and the market mechanism”, 
Quarterly Journal of Economics 1970, No. 84, pp. 488-500.



Vasily Yakovlevich Shvets, Lilia Walentinovna Shvets, Julia Valerievna Dubey120

3. Concluding remarks
 
Considering the foregoing, it can be argued that the adequate creation of 

a system for KPIs for the warehousing complex allows for combining quality 
management and strategic development by choosing the normative and strategic 
KPIs.

Warehousing system KPIs are formed to achieve the strategic goals of the 
company, warehouse KPIs are the projections of the strategic indicators regarding 
the logistic (warehousing) activity, in addition, complex KPIs enable us to ensure 
that the management and the development of the warehousing system are subject 
to a number of important parameters at once.

However, the implementation of the KPIs requires: a detailed formalization of 
the warehousing business-processes, thorough standardization of the operations, 
developed automated system for KPI tracking and on-line computation and 
actually applying of the KPIs for calculation. The introduction of KPIs would 
require formalization of procedures and management within a company. An 
important question for research regarding the feasibility of the introduction of 
such a system is whether such a formalization is in line with the existing company 
culture. The moment many informal arrangements exist, reducing the importance 
of formal working rules and standards, it is unlikely the introduction of a KPI 
system will be successful. Furthermore, when standardizing by way of KPIs, the 
management should be aware that change of such standards may be difficult to 
implement in the short-run for the lowest level in the organizational structure, in 
this case the warehouse. In other words, developing strategic planning should be 
taken seriously, based, among other things, on proper analysis of existing data and 
structures within the company and be accompanied by necessary organizational 
change, in order to take full advantage of a KPI system to optimize warehousing 
complex operation.
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Jak stworzyć system KPI, aby zoptymalizować operacje  
kompleksu magazynowego?

Streszczenie. W niniejszym artykule omówiono środki służące optymalizacji kompleksu 
magazynowego organizacji polegające na wykorzystaniu systemu kluczowych wskaźników wy-
dajności (KPI – key performance indicator system). Przedstawiono także klasyfikację kluczowych 
wskaźników wydajności oraz zidentyfikowano główne wskaźniki, rekomendowane w zmecha-
nizowanych i zautomatyzowanych magazynach. Autorzy przeprowadzili także ocenę korzyści 
wynikających z zastosowania zestawu wskaźników, które pozwalają na utworzenie systemów 
samodostosowujących się magazynów.

Słowa kluczowe: zbilansowana karta dokonań (BSC), kluczowe wskaźniki wydajności (KPI), 
optymalizacja kompleksu magazynowego, logistyka magazynowa
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Abstract. In this paper, the Eurocode 7 as a collection of requirements and general recom-
mendations for geotechnical designing from the perspective of railway superstructures and track 
operation is discussed. The problems touched upon includes fundamentals of design of geoengi-
neering structures, Eurocode 7 provisions applicable to increasing of the load bearing capacity of 
a subgrade and the Eurocode 7 recommendations concerning direct foundations with reference to 
a railway track structure. Special emphasis has been put on the methods applied to calculate settle-
ment of direct foundations and the options of adapting them to the track design. Furthermore, se-
lected opinions and comments on Eurocode 7 provided in geotechnical publications are discussed. 

Key words: railway track, subgrade designing, Eurocode 7 

1. Introduction

According to contemporary design solutions of a railway track superstruc-
ture1, being adapted to match the traffic conditions ensuring high comfort and 
driving speed equivalent to Western European railways, one should provide for 
the necessary and close cooperation between the track and the subgrade (“the 
level layer of rock or earth upon which the foundation of a road or railway is 
laid”2). Therefore, it is of utmost importance that the processes of superstructure 

1 See, for example, H. Petrovski, Design Paradigms: Case Histories of Error and Judgment 
in Engineering, Cambridge University Press, Cambridge 1994; J. Leong, Development of a Limit 
State Design Methodology for Railway Track, 2007, http://eprints.qut.edu.au/16565/1/Jeffrey_
Leong_Thesis.pdf [15.02.2013].

2 http://www.thefreedictionary.com/subgrade [15.02.2013].
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design and track operation should be adjusted to the current requirements of the 
applicable standards, ordinances and European regulations like Eurocode 7. The 
Eurocode 7 will be used in this paper for analysinf the design of railway track 
subgrade3. Special attention is given to how subgrades of low load bearing capa-
city function, namely those which require strengthening.

The aim of this article is to provide an overview of problems related to rail-
way track design in Poland against the background of European regulations, as 
provided in Eurocode 7, and the guidelines prepared in Poland drawing from the 
European code. First, regulation on establishing geotechnical conditions for the 
foundation of structures is discussed. Then, the Eurocode 7 as a set of require-
ments and general recommendations for geotechnical design is elaborated, and 
a calculation of direct foundation settlement with reference to a railroad design is 
provided. Discussion of the issue is relevant, as standardization of geotechnical 
design is crucial for the long-term operation of railroad tracks and diffusion of 
technological know-how. However, the complexity of Eurocodes raises the ques-
tion whether it should rather be applied to large scale design with low risk and few 
uncertainties, as non-standard design also requires non-standard solutions. 

 

2. Regulation on establishing geotechnical conditions  
for the foundation of structures

Specialists in the field of geoengineering are obliged to apply to the Regula-
tion of the Minister of Transport, Construction and Maritime Economy of 25th 
April 2012 on establishing geotechnical conditions for foundation of structures4 
referring to the provisions of Eurocode 75. Regulation provides detailed principles 
to be fulfilled when establishing geotechnical conditions for foundation of struc-
tures, including6:

3 PN-EN 1997-1: 2008. Eurocode 7. Projektowanie geotechniczne. Część 1: Zasady ogólne 
[Geotechnical design. Part 1: General rules]; PN-EN 1997-2: 2007. Eurocode 7. Projektowanie 
geotechniczne. Część 2: Rozpoznanie i badanie podłoża gruntowego [Geotechnical design. Part 2: 
Ground investigation and testing]. 

4 Rozporządzenie Ministra Transportu, Budownictwa i Gospodarki Morskiej z dnia 25 kwiet-
nia 2012 r. w sprawie ustalania geotechnicznych warunków posadawiania obiektów budowlanych, 
Dz.U. poz. 463 [Regulation of the Minister of Transport, Construction and Maritime Economy 
of 25th April 2012 on establishing geotechnical conditions for foundation of structures, Official 
Journal of Laws, item 463].

5 PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
6 Rozporządzenie Ministra Transportu, Budownictwa i Gospodarki Morskiej z dnia 25 kwiet-

nia 2012 r. w sprawie ustalania geotechnicznych warunków posadawiania obiektów budowlanych, 
Dz.U. poz. 463.
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– estimation of significant subgrade properties for the sake of service safety, 
such as load bearing capacity, displacement (settlement) and stability,

– choice of the method to improve the subgrade and secure earth structures 
against landslides, 

– determination of quality and conditions of interaction between the structure 
(railway track) and the subgrade at the stage of construction and operation as well 
as the impact exerted by the structure (e.g., dynamic load) on the surrounding.

Regarding the Regulation, a distinction has been made between three types 
of soil conditions depending on the degree of their complexity, namely simple, 
complex and complicated conditions. 

Considering the railway track subgrade, often composed of discontinuous 
soils, inhomogeneous along the entire railway route, genetically diverse and com-
prising mineral soils as well as locally organic soils of low load bearing capacity, 
such soil conditions should be classified as complex. Whereas in the case of the 
track substructure developed in areas exposed to mining damage, where discon-
tinuous rock mass formations may occur, soil conditions are considered to be 
complicated.

Regulation imposes an obligation to establish a geotechnical opinion for all 
geotechnical structures. Based on the opinion, a geotechnical category of the giv-
en structure is defined.

A railroad may be classified under the first, second or third category of geo-
technical structures. The first category includes right-of-way structures (namely 
motor roads and railroads) running in cuts of the depth ≤ 1.2 m and on embank-
ments of a height ≤ 3.0 m. The second geotechnical category comprises structures 
founded under simple and complex soil conditions, which require quantitative and 
qualitative assessment of geotechnical data as well as their analysis. Bearing in 
mind the fact that railway lines are investments which may exert a considerable 
environmental impact (bringing up the issue of natural compensation7), which 
are often built under complicated soil conditions and may sometimes have the 
significance of critical infrastructural items, they should also be classified under 
the third geotechnical category.

7 M. Drusa, “Oporné konštrukcie dopravných stavieb”, in: Stavební konstrukce z pohledu 
geotechniky: Česko-slovenská konference, Brno, 11-12 December 2008, Brno 2008, pp. 41-44; 
M. Drusa, “Vhodnost’ pouzitia klasickych a novych sanacnych metod pri zabezpecovani stability 
svahov”, Projekt a stavba 2001, No. 4, pp. 8, 9, 14; M. Drusa, J. Benda, “Ochrana svahov strmych 
nasypov geobunkovou strukturou”, in: Geosyntetika v stavebnictve, Žilina 2007, pp. 117-122; 
M. Drusa, B. Prelovsky, “Problemy pri navrhovani a realizacii vysokych nasypov na neunosnom 
podlozi”, in: Geosyntetika v stavebnictve, Žilina 2007, pp. 123-131; W. Kozłowski, A. Surowiecki, 
“Solutions Related to Environmental Conditions in the Process of the Modernization of Main 
Railway Lines”, Problemy Kolejnictwa 2011, Vol. 152, pp. 251-265; A. Surowiecki, “Modernizacja 
konstrukcji dróg szynowych”, in: A. Surowiecki, Badania modelowe i eksploatacyjne, Wyd. Wyż-
szej Szkoły Oficerskiej Wojsk Lądowych we Wrocławiu, Wrocław 2012.
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Depending on how the given structure has been classified under one of the 
three geotechnical categories, the applicable scope of geotechnical soil tests has 
been specified in Regulation. For instance, earth structures (road or railway em-
bankments) classified under the second and third geotechnical category require 
(besides basic tests mandatory for all first category structures) supplementary 
tests whose scope should depend on the projected degree of complexity of soil 
conditions.

As regards the subgrade improvement for structures of the second and third 
geotechnical category, it has been recommended in Regulation that additional 
tests should be conducted in order to determine the potential outcomes of the 
soil improvement and estimate the technical parameters of the material used to 
improve the soil. As for the second and third geotechnical category structures, 
Regulation stipulates an additional obligation to develop the subgrade testing 
documentation and geotechnical plans and specifications. For the structures 
of the third geotechnical category and whenever complex soil conditions have 
been diagnosed, there is one additional obligation, namely to draw up geological 
engineering documentation in accordance with the provisions of act8.

3. Eurocode 7 as a set of requirements  
and general recommendations for geotechnical design9

 
The fundamentals of design of geoengineering structures based on the Eu-

rocode 7 are discussed below. One of the requirements specific to Eurocode 7 is 
making the scope and type of subgrade testing, necessary to conduct verifying 
calculations and the obligatory structure workmanship inspection, dependent on 
the degree of the structure’s geotechnical category. Geotechnical categories of 
structures characterise the degree of difficulty to perform an investment task and 
they have been defined in Regulation10. 

Eurocode 7 provides detailed contents in the scope of fundamentals of geo-
technical design. They include11: 

1. Design requirements (21 items in total, including obligatory verification 
whether or not any applicable threshold state is to be exceeded for every geotech-
nical design situation, and specification of methods recommended to verify the 
threshold states).

 8 Ustawa z dnia 9 czerwca 2011 r. Prawo geologiczne i górnicze, Dz.U. nr 163, poz. 981 [Act 
of 9th June 2011 – Geological and Mining Law, Official Journal of Laws No. 163, item 981].

 9 PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
10 A. Surowiecki, op. cit.
11 PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
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2. List of design situations to be analysed (once they have been qualified as 
short-term and long-term) entailing consequences of the impact of time and the 
environment on the strength and material properties of the structure, e.g., local soil 
fretting zones in the embankment which have occurred due to animal activity.

3. Assessment of the relevance of environmental conditions for the durability 
of the materials used (what matters as regards geosynthetics used for improving 
purposes is the effects of ageing resulting from chemical degradation).

4. Geotechnical design guidelines based on calculations, including a detailed 
specification of elements to be taken into consideration. As regards railroads, it is 
recommended that special attention should be paid to the impacts which may re-
sult from displacements caused by numerous factors including kinematic changes 
taking place in the subgrade. Moreover, it is reasonable to entail the mutual inter-
action between the track structure and the soil subgrade as well as the impact of 
duration time of the influence exerted on the physical and mechanical properties 
of the subgrade soils, including particularly the course of the filtration process 
and compressibility of fine-grained soils (according to PN-ISO 14688-1: 200612, 
the category of fine-grained soil comprises cohesive soil of grain diameter ≤ 0.063 
mm, i.e., silts, clays and ashes). 

Furthermore, Eurocode 7 also contains: 
a) requirements pertaining to the choice of characteristic values and repre-

sentative reactions,
b) requirements pertaining to the choice of characteristic values of geotechnical 

parameters (for each case, the most unfavourable combination of what is referred 
to as the lower and the upper values of independent parameters must be applied),

c) principles of assuming characteristic values of geometrical data (ground 
level, underground or surface water horizon), 

d) methods applied to determine design values for reactions, geotechnical pa-
rameters and geometrical data as well as design strengths of structural materials 
(e.g. strengthening layers), 

e) principles of verification of exceeding the following threshold states of load 
bearing capacity:

– EQU (balance loss in the structure or subgrade, where the objects are treat-
ed as rigid bodies, disregarding the relevance of strength of structural materials 
and the subgrade), 

– STR (internal failure of the structure or its components, or deformation 
exceeding the permissible value, assuming crucial relevance of the strength of 
materials in ensuring the structure’s load bearing capacity),

12 M. Drusa, M. Moravčik, Foundation Structures, University of Žilina, Faculty of Civil En-
gineering, Žilina 2008; M. Drusa, “Oporne konstrukcie dopravnych stavieb”, op. cit.; M. Drusa, 
“Vhodnost’ pouzitia klasickych...”, op. cit.; PN-EN 1997-1: 2008, op. cit.
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– GEO (state of subgrade failure or deformation exceeding the permissible 
value, assuming the ground strength to be a factor decisive for ensuring the 
load bearing capacity). Eurocode 7 states that the GEO state is basically reliable 
enough when applied in dimensioning of structural elements of foundations. 
The foregoing may be referred to a railway track as a foundation set upon a soil 
subgrade,

– UPL (vertical balance loss, being a stability loss in the structure or the  
subgrade, caused by vertical impact or water filtration in the structure causing lift 
or pressure), 

– HYD (internal erosion or piping in the structure’s subgrade due to hydraulic 
gradient),

f) principles of verification of not exceeding threshold states of operational 
use: in the subgrade and in the given structural component (for a railway track, 
this would be the track grate structure or the layer of ballast under sleepers, or the 
track subgrade).

Eurocode 7 also includes provisions on increasing the subgrade load bearing 
capacity13. Eurocode 7 recommends that geotechnical studies should be conduct-
ed before choosing the method for the subgrade improvement or strengthening. 
The purpose of such studies is to obtain data enabling the ‘initial’ soil conditions 
to be diagnosed.

As for planning the method for the subgrade strengthening according to Eu-
rocode 7, it has been suggested that the following should be taken into account 
(subject to the ‘if needed’ clause):

– physical and mechanical properties of the subsoil subgrade or the embank-
ment material and thickness of these layers, 

– underground water flow directions and runoff pressure, 
– subgrade improvement effect (understood as a permanent effect for a railroad), 
– dependence between the method of subgrade strengthening and the sequence 

of technological operations conducted at the construction site with regard to the 
deformations projected (no such problem occurs for a railroad, since the travel 
of machines laying track rails contributes to compacting of the strengthened 
subgrade),

– negative environmental impact. The preparation and assembly of protective 
layers classified as physical and chemical improvements14 (e.g., soil improvement 
with cement, lime, liquid bitumen, urea resins, cement dust, lignosulphonates) 
may lead to contamination of the adjacent areas with toxic compounds or 

13 PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
14 M. Drusa, M. Moravčik, op. cit.; M. Drusa, “Oporne konstrukcie dopravnych stavieb”, 

op. cit.; M. Drusa, “Vhodnost’ pouzitia klasickych...”, op. cit.; M. Drusa, J. Benda, op. cit.; M. Dru-
sa, B. Prelovsky, op. cit.; PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
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initiate a change in the underground water horizon. Therefore, dedicated official 
proceedings should be conducted according to special procedures comprising 
an analysis and assessment of all aspects of impact for such investment types15. 
The proceedings in question end with issuance of a decision on environmental 
conditions for the investment performance approval specifying all sorts of aspects 
including the measures to be undertaken in order to minimise the negative 
environmental impact of the project. Those measures are related to maintenance 
of the standards defined in the environmental protection law16, 

– process of long-term ageing of geosynthetics the strengthening inserts are 
made of. 

What has also been stressed in Eurocode 7 is the necessity to verify the sta-
bility of the subgrade strengthening elements. This verification should consist in 
estimation of the desirable changes in the soil properties assumed to be affected 
by the strengthening method applied.

Eurocode 7 also provides recommendations for direct foundations17. Direct 
foundations include isolated footings, continuous footings and slab foundations. 
A railway track set on the ground level in the form of a conventional (track grate 
with broken stone ballast) or unconventional (without ballast, e.g., track grate 
founded on concrete or reinforced concrete slabs) superstructure could be regarded 
as direct foundation as well. In such a case, it would be reasonable to apply the 
provisions of Eurocode 7 which comprise the following aspects: examination of 
threshold states for load bearing capacity and operational use.

Verification of the load bearing capacity threshold state comprises: overall 
structure stability (including on an embankment or near an embankment or 
a retaining wall), subgrade load bearing capacity, sliding resistance along the 
structure base. The problem of sliding resistance occurs when the operating load 
is not applied perpendicularly to the structure foundation footing. For a railroad, 
such a situation takes place, for instance, during the vehicle braking, when the 
horizontal forces which occur act towards the longitudinal track axis, and in a track 
of insufficient structural stability, horizontal forces H acting perpendicularly to 
the longitudinal track axis are pointed outside the track. Forces H may reach the 
values of ca. 0.4 P, where P is the vehicle wheel load on the rail, and in accordance 
with the UIC standard, it equals P = 110.5 kN.

The threshold load bearing capacity state may occur due to vertical and 
horizontal differences in the displacement of foundations (against the railway 
track, the said displacement state may occur as a consequence of the subgrade 
instability). 

15 PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
16 W. Kozłowski, A. Surowiecki, op. cit.; A. Surowiecki, op. cit.
17 PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
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For threshold states of the second group, Eurocode 7 provides a number of 
significant remarks which may address the track-subgrade structural system:

– calculation of settlements (vertical displacements) taking place in plastic 
cohesive soils is necessary, 

– settlement calculation results should be treated as approximate only, 
– while calculating increases of loads in the subgrade layers and their impact 

on the phenomenon of soil compressibility, it is recommended that the influence 
of adjacent structures should be taken into account (in the case of a railroad, an 
adjacent structure may be another track in a two-track line). 

As for the settlement calculations, it has been recommended in Eurocode 7 
that the following three components should be taken in to consideration: instan-
taneous settlement (s0) due to non-dilatational strain and volume decrease, set-
tlement due to consolidation (s1) and s2, i.e., settlement as an effect of secondary 
consolidation (creep). It is also recommended that known classical methods of set-
tlement calculation should be applied. Examples of such methods with reference 
to components s0 and s1 have been provided in the applicable annex. 

The active subgrade depth, where the structure’s impact on the soil deforma-
tion ends, is to be assumed at the depth where the effective vertical stress caused 
by the operating load equals 20% of the effective primary stress generated by the 
weight of the soil overlay.

While estimating settlement differences, besides the distribution of loads, 
one should also take the subgrade variability (inhomogeneity) into consideration. 
Eurocode 7 emphasises the problem of the structure rigidity from the perspective of 
calculation of settlement differences stating that, without having entailed the rigidity 
factor, the settlement calculation results are overstated. Therefore, it is assumed that 
an analysis of the structure and subgrade cooperation should be conducted.

Eurocode 7 contains general principles for design of direct foundation struc-
tures and subgrade preparation. For a railway track, considered as a direct foun-
dation, the following remarks are of importance: 

– the thrust of a rigid foundation on the subgrade may be assumed as linearly 
distributed, 

– for a flexible foundation, the distribution of vertical thrusts at the contact 
with the subgrade may be estimated assuming a model of foundation as a beam or 
a slab set upon a deformable half space or upon a flexible single-parameter footing 
(of the Winkler type), 

– it can be argued that the methods defined in Eurocode 7 to determine total 
settlement and settlement differences for an entire structure are not absolutely 
accurate, since in many cases, the subgrade reaction models are inappropriate for 
the calculations provided. Therefore, it has been recommended that more exact 
methods (e.g., the finite element method) should be applied, particularly when the 



133Designing of railway track subgrade with reference to the requirements...

mutual subgrade and structure reaction is decisive for the functioning of the given 
facility. Such a situation is certainly the case of railways, where the foundation 
structure is the track grate, as it is referred to, founded on a layered subgrade (the 
contemporary subgrade pattern includes: the ballast layer, the protective layer or 
layers and the soil layer known as the track substructure).

4. Calculation of direct foundation settlement  
with reference to railroad design 

According to Eurocode 7, it is allowed that the commonly applicable method 
specified in standard PN-81/B-0302018 should be used, where the foundation is 
considered as perfectly flexible, whereas the distribution of loads in the subgrade 
does not depend on deformation modulus E and Poisson’s ratio v. 

In certain scientific papers, the direct foundation settlement estimation proce-
dure defined in Eurocode 7 has been considered debatable19. Iwona Chmielewska 
et al. have shown20 that, disregarding the foundation rigidity, by application of the 
corner point method in order to calculate stresses and settlements at the points 
located on the foundation edge or near the edge, causes considerable errors. The 
range of these errors is particularly important when the Δs settlement differences 
are also calculated at individual foundation points. One cannot question the rel-
evance of the impact of the Δs parameter value on the degree of the railway track 
stability. It has been mentioned in the conclusions of the publication that settle-
ments of a foundation perceived as rigid, affected by a service load of q [MPa], 
are more than a dozen per cent smaller than settlements of the foundation centre 
point where the rigidity factor has been disregarded. Hence, the error referred to 
in article is orienting the calculation results towards the structure safety. 

Annex F to Eurocode 7 contains a description of two methods of settlement 
estimation: 

1) summation of the subgrade layers’ deformations, 
2) simplified elastic medium method. 
What has also been provided is the basic information on settlements under 

conditions free of underground water outflow, consolidation settlements and the 
settlement course in the function of time.

18 PN-81/B-03020. Grunty budowlane. Posadowienie bezpośrednie budowli. Obliczenia sta-
tyczne i projektowe [Direct foundation of structures. Static calculations and designs].

19 See e.g. I. Chmielewska, K. Dołżyk, Z. Szypcio, “Szacowanie osiadań fundamentów bez-
pośrednich”, Zeszyty Naukowe Politechniki Rzeszowskiej. Budownictwo i Inżynieria Środowiska 
2012, Vol. 59, No. 283(3/2012/IV), pp. 9-16.

20 Ibidem.
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The elastic medium method is based on application of the theory of elasticity 
which assumes a linear course of deformations in the function of load. In railway 
engineering, it is permissible that the subgrade should work in the elasticity area, 
and all the more, one should focus on the provisions of Eurocode. However, a sub-
grade is not always homogeneous, in which case Eurocode 7 recommends special 
caution. According to this standard, the total foundation settlement (regardless of 
the soil type) is expressed by the following formula:

 sz, tot = q × b × f0 × (Es, des)
–1  (1)

where:
q – vertical stress in contact between the foundation and the subgrade (sub-

grade thrust) [MPa],
b – foundation width (i.e., sleeper width in the case analysed) [m],
f0 – dimensionless settlement factor, 
Es, des – design elasticity modulus [value MPa].

Settlement factor f0 is a multiple parameter function, and its value depends 
on the shape and dimensions of the foundation footing, changes to the ground 
rigidity (the ground is to be understood as the sleeper) depending on the depth, 
Poisson’s ratio, distribution of thrusts of the foundation (sleeper), the point for 
which settlement is calculated and thickness of the compressible layer (i.e., the 
active track substructure layer). The active track substructure layer is set by 
depth z at which the σd, z secondary stress from the track structure equals 30% of 
primary stresses σy, z

21.
According to theoretical considerations regarding a railway track superstruc-

ture, the distribution of subgrade (broken stone ballast) thrusts along the sleeper 
is to be assumed as uniform provided that the sleeper is perceived as a perfectly 
rigid bar. For an elastic sleeper and elastic ballast, however, the graph of vertical 
contact stresses is curvilinear and reaches its maximum values in sub-rail zones. 
The sleeper pressure on the ballast across the width of the sleeper cross-section 
is distributed non-uniformly (in a parabolic shape). The maximum of the thrust 
graph equals σv, max = 1.6 σmean (where σmean is mean thrust) and it occurs in the 
centre of the cross-section. Assuming the mean sleeper thrust on the ballast of  
σmean = 0.3 MPa, one obtains the maximum thrust of σv, max = 1.6 × 0.3 = 
= 0.48 MPa22. 

It is commonly known that a track grate is an assembly composed of two rail 
sets attached to transverse sleepers spaced in regular intervals. Consequently, the 

21 A. Surowiecki, op. cit.
22 Ibidem.
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zones of vertical stresses under the sleepers are combined below a certain depth 
(assumed as characteristic) under the sleeper, which typically is above 0.5 m. At 
depths slightly larger than the inter-sleeper clearance designated as a0 (typically 
a0 = 0.55-0.60 m), a pressure of uniform horizontal distribution acts.

As regards the design modulus of elasticity (Es, des), Eurocode 7 provides the 
following: the value of Es, des under the conditions of water outflow in the ground 
can be estimated based on results of laboratory tests (of samples collected from 
the soil) or on-site tests.

Besides formula (1) derived from Eurocode 7, there is also a general form of 
the formula applied to calculate settlement of uniform elastic half space sz

23:

 Sz = (1 – v2) × q × B × ws × (Eelast)
–1  (2) 

where:
ws – dimensionless settlement factor depending on the quotient of L/B (L – lon ger 

side of the foundation, i.e., the railway sleeper [m]; B – sleeper width [m]), 
v – dimensionless Poisson’s ratio,
Eelast – modulus of elasticity [MPa].
Other symbols have been assumed following formula (1). 

It is obvious that rigidity of the foundation (sleeper) and of the structure coop-
erating with the former (rails attached to the sleeper with fasteners) affect the set-
tlement values for that sleeper. Foundation rigidity kf can be calculated as follows:

 
 kf = Ee × H 3 × (E0, s × uf

 3)–1 (3)
where:

Ee – foundation’s modulus of elasticity [MPa],
H – foundation height [m],
E0, s – subgrade’s modulus of deformation [MPa],
Uf – foundation dimension corresponding to the direction of settlements ana-

lysed (basically along the sleeper) [m].
Settlement calculation for a rigid rectangular foundation (sf, s) axially loaded 

with force Q (assuming elastic half space under the foundation) may be per-
formed by application of the classical formula developed by Robert V. Whitman 
and Frank E. Richart24:

 sf, s = Q × (B/L)0,5 × (1 – v2) × (E0 × ωz)
–1 (4)

23 Ibidem.
24 Ibidem.
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where:
B – shorter side of the rectangular foundation (i.e., sleeper width) [m],
L – longer side of the rectangular foundation (i.e., sleeper length) [m],
n – Poisson’s ratio,
E – deformation modulus [MPa],
ωz – coefficient defined by R.V. Whitman and F.E. Richart25,
Q – vertical concentrated loading force. The authors propose to examine the 

sleeper section of the length of lξ, being a zone covering the rail location and 
sleeper sections in its direct vicinity. In this zone, referred to as the sub-rail zone, 
force Q is concentrated in the vertical axis of symmetry. The force value equals 
a half of the vertical thrust of the vehicle’s design axle load, i.e., Q = 0.5 × 221 kN. 

The correlation between load and settlement of rigid circular plates is based 
on Lambe and Whitman’s formula26. It is proposed that settlements of a uniform 
elastic layer under a uniformly loaded surface (the foundation, i.e., a sleeper, as 
defined in this article) should be calculated.

One may also apply a specific dependence in order to calculate the settlement 
of a uniform elastic layer of soil subgrade under the foundation centre of 
circular surface (in which case, it is difficult to find an appropriate analogy to 
a railway track structure, however, the foundation in question, i.e., an object 
imposing a load on the subgrade, may be a VSS plate, typically of the diameter of  
d = 0.30 m, usually used in on-site determination of the track substructure’s 
modulus of deformation on the railway subgrade level)27.

Assuming that a deformable circular foundation generate uniformly distrib-
uted load on the ground medium, the dependence assumes the following form: 

 s = q × d × w1 × w2 × w3 × (1 – v2) × Eg
–1 (5)

where: 
q – mean value of vertical stresses under the foundation, at the contact with 

the subgrade [MPa], 
d – foundation diameter [m],
Eg – Young’s modulus of elasticity of the ground medium in the zone located 

directly underneath the foundation footing [MPa],
w1 – impact coefficient whose value depends on various factors including 

modulus Eg, foundation diameter d and linear increment of modulus Eg along with  
the depth in the ground medium (the value of coefficient w1 [-] is to be determined 

25 Ibidem.
26 Ibidem.
27 Ibidem.
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by reading the nomogram provided in the publication Regulation of the Minister 
of Transport 28), 

w2 – correction factor entailing the foundation rigidity [-], 
w3 – correction factor entailing the foundation footing depression [-],
v – Poisson’s ratio [-].

Important formulae were developed by George G. Meyerhof for rectangular 
foundations29. Foundations of such a shape may constitute an analogy to a railway 
sleeper. Settlement or a foundation loaded in a uniformly distributed band of the 
value of q [MPa], set upon a homogeneous and elastic layer (with reference to 
a railway track, an appropriate equivalent of such a layer would be a broken stone 
ballast, typically of granite or basalt breakstone) spread across a non-deformable 
subgrade, can be calculated according to the following formula: 

 s = q × B × ws × Eg (6)

where:
B – foundation (sleeper) width [m],
ws – settlement impact factor [-],
Eg – Young’s modulus of elasticity of the ground medium forming the sub-

grade [MPa].

The settlement value according to formula (6) is obtained at the corner of 
a rectangular foundation. However, settlement values at the rectangle centre are 
calculated based on superposition of the calculation results for four rectangles 
jointly forming the foundation surface. The ws settlement impact factor, i.e., the 
influence of the non-deformable subgrade layer, is determined based on nomo-
grams, depending on the type of soil forming this layer, and the h/B quotient 
(where h is the subgrade depth covering what is referred to as the active zone, 
and B is the foundation width). A distinction has been made between cohesive  
(v = 0.5) and non-cohesive (v = 0.3) soils. The parameter applied in nomograms 
with regard to the soil type is coefficient λp correlated with Poisson’s ratio ν by 
means of the following dependence:

 λp = v × (1 – 2v) × (1 + v)–1 (7)

28  Rozporządzenie Ministra Transportu, Budownictwa i Gospodarki Morskiej z dnia 25 kwiet-
nia 2012 r. w sprawie ustalania geotechnicznych warunków posadawiania obiektów budowlanych, 
Dz.U. poz. 463.

29 M. Drusa, M. Moravčik, op. cit.; M. Drusa, “Vhodnost’ pouzitia klasickych...”, op. cit.; 
M. Drusa, J. Benda, op. cit.; M. Drusa, B. Prelovsky, op. cit.; A. Surowiecki, op. cit.



Andrzej Bujak, Andrzej Surowiecki138

An assumption particularly important for a railway track is the aforementioned 
non-deformability. At this point, a reference should be made to technical railway 
guidelines currently applicable to a track substructure [Id3-D4], which require that 
modulus of deformation of the value at least equalling Ep, t = 120 MPa should be 
ensured for the plane of a subgrade for a main railway line superstructure. If, for 
the sake of compliance with the mentioned requirement, the railway line designer 
is obliged to perceive the subgrade as non-deformable ‘to a certain extent’, then it 
seems permissible to apply formula (6) in the sphere of railway engineering.

Another formula applicable to a rectangular foundation is a solution proposed 
by James D. Brown30, namely to estimate settlements under a continuous foot-
ing loaded with concentrated force. As an analogy to this case, one may refer to 
a railway sleeper section (rectangular) loaded with a vertical concentrated force of  
0.5 × Q (where Q is the train axle load) applied at the point of the rail attachment 
to the sleeper. Settlement of values for the footing are read from J.D. Brown’s 
nomogram depending on the kf, g rigidity coefficient [-] determining strength 
characteristics of both the foundation and the subgrade. The value of coefficient 
kf, g is established based on the following equation:

 kf, g = 16 Ef × If × (1 – v2) × (π × Eg × L4)–1 (8)

where:
Ef × If – flexural rigidity of the continuous footing (Ef – deformation modulus 

of the continuous footing material [MPa], If – moment of inertia of the continuous 
footing cross-section against the central principal axis perpendicular to the plane 
of loading [m4]),

v – dimensionless Poisson’s ratio characteristic of the foundation material, 
Eg – modulus of deformation of the ground medium in the foundation sub-

grade [MPa].

There is a well-known method of calculating settlements s [m] of a rectangu-
lar foundation slab (L – length [m], B – width [m]), uniformly loaded across the 
entire surface. The slab is founded on a uniform, elastic isotropic layer (its ana-
logue may be a broken stone ballast used in railway engineering) of the thickness 
of h [m]. The settlement calculation formula is as follows: 

 s = q × B × (1 – vg
2) × ww, f × ww, g × Eg

–1 (9)

30 M. Drusa, M. Moravčik, op. cit.; M. Drusa, “Oporne konstrukcie dopravnych stavieb”, 
op. cit.; M. Drusa, “Vhodnost’ pouzitia klasickych...”, op. cit.; M. Drusa, J. Benda, op. cit.; M. Dru-
sa, B. Prelovsky, op. cit.; A. Surowiecki, op. cit.



139Designing of railway track subgrade with reference to the requirements...

where:
ww, f – impact factor read from the relevant nomogram, depending on the ku 

rigidity coefficient [-] and the L/B ratio, assuming that h/B = ∞ (under the assump-
tion, there is only an elastic layer of the thickness of h), 

ww, g, n – factor of the non-deformable layer’s impact below the level of the 
foundation setting, determined based on the nomogram for the envisaged values 
of ku [-] and the quotient of h/B [-] (a case of a non-deformable layer occurring 
under a set composed of the foundation and the elastic layer). 

 Other symbols have been assumed following previous formulae.
 
The ku rigidity coefficient applies to the entire structure consisting of two 

components: the foundation and the soil subgrade. This coefficient may be re-
ferred to as a generalised one, since it combines essential characteristics of 
the mentioned components (moduli of deformation and Poisson’s ratios)31:  
Ef, vf – foundation parameters; Eg, vg – subgrade characteristics.

When the above model is referred to a railway track structure, the set of com-
ponents is to be understood as follows (starting from the top): sleeper loaded by the 
vehicle axle load + broken stone ballast (broken hard rock aggregate, e.g., granite, 
syenite, basalt) treated as the elastic layer + non-deformable subgrade layer. The 
subgrade assumed for a main railway line superstructure may be approximately 
treated as non-deformable, provided that one has ensured a minimum value of the 
modulus of deformation on the subgrade level, i.e., E0, min = 120 MPa, according to 
the relevant technical conditions32.

Eurocode 7 recommends that settlement differences resulting from the sub-
grade inhomogeneity should be calculated, with the reservation that legitimacy 
of the calculations should depend on the structure rigidity. Bearing in mind 
what is referred to as a railway track grate, founded on a layer of broken stone 
ballast, and despite the tendencies to build rigid superstructures, particular-
ly in main railway lines (using heavy rails, attaching rails to sleepers which 
precludes even minimum rotations of rails against the sleepers in the vertical 
plane, by appropriate anchoring of the track grate in the ballast layer ensuring 
the required resistance to transverse and longitudinal track displacement), one 
can expect local deterioration of the structure rigidity. Such situations may be 
 encountered in zones of classical rail contacts, near railway stations or on routes 
of instable track substructure.

31 Rozporządzenie Ministra Transportu, Budownictwa i Gospodarki Morskiej z dnia 25 kwiet-
nia 2012 r. w sprawie ustalania geotechnicznych warunków posadawiania obiektów budowlanych, 
Dz.U. poz. 463; A. Surowiecki, op. cit.

32 Ibidem.
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The value of settlement difference measure Δs* can be calculated based on the 
following formula33:

 Δs* = Δs × (l0)
–1

 (10)
where:

Δs – difference in settlements of two adjacent foundations analysed (sleepers, 
in the case of a railway track), 

l0 – distance between centres of footings in the foundations analysed (in a rail-
way track, l0 is contained in the range of 0.6-0.65 m). 

 
It is believed that those measures can be applied to other structures as well. 

In this respect, the category of ‘other structures’ may also include a track grate 
which consists of sleepers (foundations) uniformly spaced and linked with rails, 
founded on the subgrade with a ballast layer (forming a two-layer track structure: 
superstructure + ballast + soil subgrade) or with ballast and a protective layer. 
According to the latest solutions applied in structures of main railway lines, in 
order to obtain a modulus of deformation of E0 ≥ 120 MPa at the subgrade level, 
a multi-layer system of the track substructure is recommended34. Therefore, the 
strengthening layer may be a conglomerate, for instance, forming a complex system 
comprising the following elements (starting from the subgrade level): geotextile 
separating mat + geosynthetic mesh taking over tensile stresses + mechanically 
stabilised stone aggregate layer.

In the discourse on the measures of settlement and settlement differences, one 
should consider the contents of the national annex for Poland to Eurocode 735. It is 
recommended that values of the following measures should be verified:

1) sz, max – vertical structure displacement being a measure of maximum foun-
dation settlement [m],

2) Өmax, 1 – 2 = Δsmax × (l0)
–1 – structure deformation parameter, where: 

Δsmax – maximum difference between settlements of two adjacent founda-
tions [m], 

l0 – distance between centres of footings of foundations No. 1 and 2 being 
analysed [m],

3) Өmax, 1 – 3 – structure deformation parameter, determined based on settle-
ments of three foundations for which the value obtained for this measure is the 
largest. 

 

33 A. Surowiecki, op. cit.
34 Rozporządzenie Ministra Transportu, Budownictwa i Gospodarki Morskiej z dnia 25 kwiet-

nia 2012 r. w sprawie ustalania geotechnicznych warunków posadawiania obiektów budowlanych, 
Dz.U. poz. 463; A. Surowiecki, op. cit.

35 PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
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A natural phenomenon considered an issue in geotechnics is the subgrade 
stratification. For such cases, it is proposed that the modulus of elasticity Eelast 
in formula (2) should be substituted with an averaged modulus (weighted mean 
value) as proposed by Joseph E. Bowles36:

 Eelast, mean = (H1 × E1 + H2 × E2 + … + Hn × En) × Hc
–1 (11)

where:
Hi – thickness of individual subgrade layers [m],
Ei – values of moduli of deformation for individual subgrade layers [MPa],
Hc – thickness of the active subgrade layer [m].

As regards the summation method for denominations of the subgrade layers, 
Eurocode 7 defines a sequence according to which the total foundation settlement 
is calculated regardless of the subgrade soil type:

1) calculation of the distribution of subgrade stresses caused by the foun-
dation service load (i.e., the railway track sleeper in the understanding of the 
monograph’s field of study); it is permissible that one should apply the theory of 
elasticity and a linear distribution of stresses under the foundation when assum-
ing a homogeneous and isotropic ground medium, 

2) calculation of deformation occurring in the subgrade, caused by the service 
load; one applies the relevant values of moduli of deformation E0 or of depend-
ence σ = f (∈), determined based on laboratory or field tests, 

3) summation of vertical deformations, thus obtaining the total settlement; 
one must bear in mind that a sufficient number of points in the subgrade should 
be assumed below the foundation (sleeper) level.

Where Eurocode 7 approves the procedure of settlement calculation in 
accordance with standard PN-81/B – 0302037, then following the provisions of 
this standard, one may calculate the values of stresses occurring in individual 
subgrade layers by application of the corner point method.

Concluding the discussion on the settlement estimation for direct foundations 
according to the provisions of Eurocode 7, the following issues should be empha-
sised:

1) having established characteristics of the soil subgrade (i.e., substructure, to 
be more specific, when referring to a railroad) and structure category (e.g., main 
railway line – category 038 which determines the permissible settlement values 
and settlement differences, one should: 

– develop a detailed subgrade testing specification, 

36 A. Surowiecki, op. cit.
37 PN-81/B-03020, op. cit.; PN-EN 1997-1: 2008, op. cit.; PN-EN 1997-2: 2007, op. cit.
38 W. Kozłowski, A. Surowiecki, op. cit.; A. Surowiecki, op. cit.
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– assume appropriate models proposed by mechanics of geomaterials and 
choose an appropriate calculation method, 

2) by following simplified theories applied to establish the settlements (e.g. 
simplified elastic medium method based on solutions derived from the theory of 
elasticity, generally discussed in annex F to Eurocode 7), one should not expect 
fully reliable results, but merely estimated settlement values. 

4. Concluding remarks 

In this article, an overview of problems related to railway track design in Poland 
has been given against the background of European regulations (Eurocode 7) as 
well as related Polish guidelines. The standards are a useful way of using know- 
-how and create similar conditions that have to be fulfilled in each country, which 
creates opportunities for exchange of knowledge and experience between different 
countries. However, as the discussion in this paper shows, the Eurocode 7 is rather 
complex, and not perfect. As Krystyna Wiśniewska39 argues, while Eurocode 7 
constitutes a valuable selection of technical know-how, the mentioned complexity 
makes applicability in all cases questionable. Standards can be used in case of 
predictable situations, and lower costs of developing large infrastructural projects. 
This may be relevant for local roads and railroad tracks in, for example, peripheral 
areas. However, railroad construction is most of the time a large-scale project, 
where standards are needed to deal with the complex nature of the venture. Even 
when the Eurocode 7 is complex, it reduces the complexity of large projects, and 
creates possibilities to learn from projects in other countries. 
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Projektowanie torowiska kolejowego  
w odniesieniu do wymogów standard Eurokod 7

Streszczenie. Autorzy artykułu omówili Eurokod 7 jako zestaw wymogów i ogólnych reko-
mendacji dla projektowania geotechnicznego z punktu widzenia podtorza kolejowego oraz eks-
ploatacji układu torowego. Poruszana problematyka obejmuje podstawy projektowania struktur 
geoinżynieryjnych, warunki wyszczególnione w Eurokodzie 7 w celu zwiększenia nośności i ob-
ciążenia podtorza, a także rekomendacje ujęte w Eurokodzie 7 odnoszące się do bezpośrednich 
założeń dotyczących kolejowych układów torowych. Specjalny nacisk położono na modele służą-
ce do obliczania bezpośrednich założeń oraz możliwości zastosowania ich podczas projektowania 
torowiska. W podsumowaniu omówiono wybrane opinie oraz komentarze dotyczące Eurokodu 7, 
zawarte w publikacjach geotechnicznych.

Słowa kluczowe: tor kolejowy, projektowanie podtorza, Eurokod 7
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Land transport policy in Ireland and Poland:  
A game theorist’s view

Abstract. This paper looks at some of the challenges facing the development of a sustainable trans-
port system in two EU countries, the Republic of Ireland and Poland. Both countries have seen a rapid 
rise in car ownership and migration of a large proportion of city dwellers to suburban areas just outside 
the city boundaries. Due to this, both the proportion of individuals traveling to work by car and the ave-
rage commuting distance have risen significantly. This has placed a huge stress on urban and suburban 
transport networks. Although both countries have seen rapid economic development, many remote rural 
areas have not benefitted from this growth and are left with a decreasing and aging population. In order 
to deal with these problems, governments must coordinate their transport, spatial and regional policies. 
The government must take into account, and in the long run shape, the preferences of citizens (the users 
of transport networks). Also, it is necessary to develop policies which are robust to changes in the econo-
mic climate. This is particularly important in the light of the decision of the Irish government to rewrite 
its spatial plan. One may think of the development and use of the transport network as a dynamic, sto-
chastic game played by three types of player: government (at international, national and regional level), 
transport providers (e.g. rail and bus services) and individual travelers (both commercial and private). 
These players all have different goals (payoff functions) and strategies available to them. They all should 
react to and predict the actions of the other players, as well as how behavior and the network will evolve 
in the future. This article concentrates on the goals of governments to develop a sustainable transport 
system. It argues that the governments of Ireland and Poland must develop attractive alternatives to the 
present ideal of living in the country and traveling by car, while protecting the interests of remoter rural 
areas, and give clear information about their plans and the benefits of sustainable development. 

Keywords: transport systems, game theory, Poland, Ireland, sustainable transport

1. Introduction

The aim of this paper is to point out some of the challenges facing the devel-
opment of a sustainable transport system in two EU countries, the Republic of 
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Ireland (henceforth referred to as Ireland) and Poland, from the point of view of 
game theory. For this purpose, we use the definition of sustainable development 
used in the so called Brudtland report1:

“Sustainable development is development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs. 
It contains within it two key concepts:

– the concept of needs, in particular the essential needs of the world’s poor, to 
which overriding priority should be given and

– the idea of limitations imposed by the state of technology and social organi-
zation on the environment’s ability to meet present and future needs”.

Hence, a sustainable transport system should be able to meet the needs of the 
present generation in terms of affordable and reliable transport, in particular to 
work, while ensuring that the system can adapt to the needs of future generations. 
In order to protect the needs of future generations, the transport system should not 
lead e.g. to the depletion of fuels or the degradation of the natural environment. 
In addition, any national transport policy should give priority to those who are 
socially or economically disadvantaged. 

In the last twelve years, both Ireland and Poland have seen a very rapid increase 
in the level of car ownership and migration from urban centers to suburbia or 
rural regions. These facts combined mean that not only has the number of car 
journeys greatly increased, but also the average length of a journey. This has 
put a great strain on the road network. A national transport policy must reverse 
this trend, since people are spending an increasing amount of time traveling, the 
environment is being depleted and motorized private transport is not fuel efficient. 
Hence, a sustainable transport policy must be accompanied by appropriate urban 
and spatial planning2.

Section 2 will look at the problem of developing sustainable transport from 
the point of view of game theory. In order to do this, the players (actors) must be 
defined, together with the rules of the game (constraints), the actions the players 
can take and the payoffs obtained. Section 3 presents the present situation in 
Ireland under the National Development Plan (2007-2013), particularly in the 
light of the recent announcement of the scrapping of the National Spatial Strategy 
in favour of a new strategy to appear in 2014. The situation in Poland and the 
actions undertaken since Poland’s accession to the EU are presented in Section 4. 
Section 5 gives a conclusion and suggests several directions which might prove 
useful in both countries. It should be noted that in Sections 3 and 4 the author 

1 World Commission on Environment and Development, Our Common Future, Oxford Uni-
versity Press, Oxford 1987, p. 43.

2 See: H. Geerlings, D. Stead, “The integration of land use planning, transport and environ-
ment in European policy and research”, Transport Policy 2003, Vol. 10, pp. 187-196.
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makes use of his own experience as a cyclist and user of public transport, having 
spent a number of years as a resident in both countries.

2. Land Transport as a Stochastic Dynamic Game3

To describe a mathematical game, one must define the following: the players, 
the rules of the game including the actions available to each player and the pay-
offs obtained by each player. One can distinguish between three types of player: 
governments (at regional, national and international level), transport providers 
and individual users of transport (households and business users). These play-
ers play a form of Stackelberg game, i.e. players make moves one after the other 
rather than simultaneously. That is to say, governments first make their decisions 
on investing in new roads and rail lines, road taxes, etc. Here, it is assumed that 
the EU makes strategical decisions at intervals. National governments’ strategies 
are then developed and implemented at national level within the constraints of 
EU policy. Finally, regions develop and implement their own strategies within 
the framework defined by the higher levels of government. Transport providers 
make their decisions on prices and timetables based on the present infrastructure 
and government policies. Finally, individual users make their decisions on how 
to travel based on the options presently available to them. Two things should be 
noted here. Firstly, governments and (to some degree) transport providers set the 
rules of the game played by individual travelers. Secondly, this is a simplifica-
tion of the real situation, as the game is dynamic and stochastic. That is to say, 
travelers make decisions on a day to day basis, the transport network evolves over 
time and both this network and demand depend on economic and other factors, 
which cannot be reliably forecasted, e.g. people are more likely to cycle to work 
on a sunny day. For these reasons, we should consider the decisions of users at two 
levels: firstly, immediate decisions based on the present transport network and the 
modes of transport available to them and long term decisions involving the pur-
chase of vehicles and the choice of where to live. Also, governments and transport 
firms will react to the observed behavior of individual travelers.

Finally, one should define the payoffs of the players. This is difficult to 
do mathematically due to external costs (the effects of pollution and other 
environmental issues), but some general comments can be made. Since the game 
is dynamic, one should consider how payoffs are discounted over time. It is 
assumed that a party’s political support depends on the national situation, hence 

3 For an introduction to game theory see, e.g. J. Eichberger, Game Theory for Economists, 
Academic Press, Salt Lake City 1993 or R. Gibbons, Game Theory for Applied Economists, Prince-
ton University Press, Princeton 1992.
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national and regional governments will tend to be more short-sighted than the 
EU government. It follows that the payoffs to national and regional governments 
are discounted at a higher rate than payoffs to the EU government. These 
payoffs should take into account the economic benefits of transport together 
with the environmental costs at the appropriate level. It is assumed that transport 
providers maximize their expected sum of discounted profits starting from the 
present framework (government strategy, transport network and the behavior of 
individuals). Also, individual travelers minimize their travel costs within this 
framework. These transport costs consist of journey time and financial costs. This 
is a somewhat pessimistic view of consumers. It makes the reasonable assumption 
that the negative effect of transport on the environment is not noticeable at the 
level of an individual, but at the level of the population. However, individuals’ 
utility may be affected by the ‘greenness’ of the form of travel they use and health 
benefits that they might get from walking or cycling. Note also, that in this case, 
transport providers might have an incentive to provide green forms of travel. 
Finally, although individuals (transport providers) are assumed to minimize their 
costs (maximize their profits), they are affected by inertia. In the case of transport 
providers, this is due to employment laws and the costs involved in changing the 
modes of transport used. In the case of individuals, this reflects the habits they 
have and the time involved in the decision to move house, as well as to buy or 
sell a vehicle. Hence, an individual traveler is only likely to change the form of 
transport used when it is clearly optimal to do so. 

According to the solution of such a game, a Nash equilibrium, any individual 
cannot decrease his travel costs by changing his patterns of traveling given the 
transport network and regulation, as well as the behavior of firms. It should be 
noted that such an equilibrium is likely not to be socially optimal (even when 
environmental costs can be ignored). This can be seen as follows. Suppose a group 
of individuals are forced to travel by bus to work rather than car. This might 
mean that their costs of traveling to work might increase. However, the resulting 
decrease in congestion might mean that the average costs incurred by commuters 
decreases. Hence, such a game is very similar to the tragedy of the commons4.

Note that there are some obvious differences between Ireland and Poland in 
the framework of such a game. Due to its geographical position, Poland is much 
more influenced by EU policy, since it must adapt to the EU strategy on interna-
tional road and rail networks and cooperate with neighboring countries on these 
issues. Also, due to the differences in the sizes of the countries, the rail network in 
Ireland is subject to a national strategy, whereas in Poland there are regional lines 
subject to the regional government.

4 See: G. Hardin, “The tragedy of the commons”, Journal of Natural Resources Policy Re-
search 2009, Vol. 1, No. 3, pp. 243-253.
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Hence, when developing a sustainable transport strategy, governments have to 
consider how transport providers and individual travelers will react to changes in 
the transport network. As well as ensuring short journey times, the governments 
of Ireland and Poland must counteract the rapid increase in car travel, which is 
accompanied by the ‘rural sprawl’ observed in both countries. In order to do 
this, governments must have coherent strategies in the following fields: transport, 
spatial planning and regional development. 

3. Transport Policy in the Republic of Ireland5

The Republic of Ireland experienced a major economic boom at the end of the 
second millenium. This had a huge effect on the lifestyle of the Irish population. 
The number of cars registered increased almost fourfold in the period 1991-2002 
from 445 thousand to 1,602 thousand. This was accompanied by a housing boom, 
which was characterized by a large number of suburban estates, as well as a large 
number of people buying second homes in the country. This meant that both the 
number and average length of car journeys increased. Very often the planning 
of these estates positively encouraged people to travel by car, even over very 
short distances (e.g. from personal experience, there were estates separated by 
high fences, such that in order to get between two houses which were around 
100 m apart ‘as the crow flies’ a journey of around 2 km had to be undertaken). 
According to the 1991 census, 47% of the working population travelled to work by 
car. By 2002, this figure had increased to 62%. These percentages only tell part 
of the story, since the working population almost doubled over this period, due to 
the boom. This rapid increase in the number of vehicles placed a great strain on the 
road network. The often narrow streets in town centers were completely unadapted 
to such traffic, which accelerated the expansion of suburban shopping centers. 

A major priority in recent times has been the construction of motorways. 
Ireland has a dense network of local roads, but the quality of many of these roads 
needs improvement. 

Public road transport, apart from local transport in Dublin (run by Dublin 
Bus), is dominated by Bus Eireann. The services between large towns are regular 
and reliable. However, services to rural areas are limited. Local services in large 
towns are unreliable, in Dublin due to traffic jams (buses have limited priority), 
in Limerick due to the lack of timetables (also, the author noted that a number of 
bus stops were unmarked). 

5 Much of the data from this section is taken from Irish Ministry of Transport, A Sustainable 
Transport Future: A New Transport for Ireland 2009-2020, Dublin 2009.
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Over 20% of the population live in Dublin, the capital city, with around 40% 
living in the Greater Dublin Area. Apart from the bus service, the LUAS tram 
network was opened in 2004, which carries around 80,000 passengers daily and is 
being extended. There is a partial network of bus lanes, which cyclists can also use. 
Due to the flat terrain and mild climate in comparison to the urban centers in the 
west, cycling is reasonably popular in Dublin. A bicycle scheme was started in 2009, 
such that people can borrow bicycles from strategic transport hubs. This scheme 
has been very successful (around 83,000 journeys per month in the first year) and is 
being extended. Even so, traffic levels in and around Dublin are very high.

The rail network was limited to connections between major settlements. Rail 
tickets are generally much more expensive than bus tickets, apart from a few 
special offers on off-peak rail tickets. This seems to be strongly related to the 
use of rail travel for business travel6. At present, there is no direct rail connection 
between Cork and Limerick (the second and third largest settlements in Ireland), 
which are only 100 km apart.

The rail connection between Limerick and Galway (the third and fourth larg-
est settlements in the Republic) had been in disuse for a long period and only 
returned into service in 2010. This service is not well used. Irish Rail reported in 
2012 that only 16% of the seats were occupied. One reason for this is the recent 
extension of the western corridor motorway. Express bus services from Limerick 
to Galway are cheaper and faster. Another reason is the present economic crisis, 
which has halted the rapid increase in demand for transport. 

The population grew by 17% between 1996 and 2006. Most of this growth 
was in suburban regions, particularly around Dublin. In this decade, the average 
distance travelled to work doubled. Although the population density of Ireland 
remains low, the National Development plan for Ireland 2007-2013 notes the clear 
positive relation between the level of urbanization and economic performance. 
Much of the Irish landscape had come to be dominated by suburbia and rural 
sprawl. On the other hand, the population (and economy) of many rural regions, 
especially in the midlands and close to the border with Northern Ireland, continued 
to decline and age. This has led to social exclusion in rural areas7.

The above phenomena mean that any transport policy has to relieve the pres-
sure on the road network and remove congestion in urban areas by providing an 
integrated, efficient public transport able to compete with private transport. In 
addition, such a transport plan must work in conjunction with urban planning 
and a spatial strategy to counteract the effect of the increasing suburbanization 

6 See: G. Cafferkey, B. Caulfield, Examining the Barriers to Sustainable Inter-city Transport 
in Ireland, Transportation Research Board 91st Annual Meeting 2012, No. 12-0747.

7 See: J. McDonagh, “Transport policy instruments and transport-related social exclusion in 
rural Republic of Ireland”, Journal of Transport Geography 2006, Vol. 14, pp. 355-366.
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of Ireland on the level of private transport. Finally, the transport strategy must 
complement the rural development strategy to prevent the exclusion of rural com-
munities. 

The main strategy documents regarding the present transport strategy in 
Ireland are: the National Development Plan 2007-2013 (NDP)8, the National 
Spatial Strategy for Ireland 2002-2020 (NSS)9 and “Smarter Travel”: A Sustainable 
Transport Future (STF)10. STF was published after consultation with the public. It 
should be noted that the NSS was scrapped in February 2013 and is to be replaced 
by a new spatial strategy in 2014. However, the NSS was important in deciding 
on what the main goals of the present transport strategy are and will continue to 
be important, at least in strategic terms. Hence, it is important to look at how the 
NSS affected STF and the reasons for it being scrapped.

One of the ways that the strategy integrated transport policy, spatial policy 
and rural development is by the designation of gateways (ports, airports, urban 
centers) and hubs (areas with particular needs). These are spread reasonably 
evenly over the country at strategic sites and thus promote balanced development, 
an element of sustainable development. As well as finding solutions to transport 
problems in the major cities, development of the transport network around 
Monaghan and Cavan (a rural, relatively less developed region on the border with 
Northern Ireland) is prioritized. 

One of the goals of the spatial plan is to combat the dominance of the Greater 
Dublin Area. Towards the end of the 20th century a large number of hi-tech firms 
were set up on the outskirts of the city. There was a high level of immigration into 
the area. Many commuters were traveling up to 80 km to work. Although the road 
network in the area was rapidly developed to cope with this traffic, such develop-
ment is not sustainable in the long run. The spatial plan stressed the importance of 
the development of three towns in the midlands (Athlone, Tullamore and Mullingar) 
to counterbalance the expansion of Dublin and emigration from the midlands. 

The urban centers in the west of Ireland (Cork, Limerick, Galway) were 
developing steadily until the banking crisis. However, the centers of these towns 
were very congested and public transport unreliable and thus rarely used. The 
spatial plan recommended the revitalization of city centers, especially close to 
public transport links. 

With regard to rural development, the spatial plan noted the decreasing impor-
tance of agriculture in employment and the increase in the numbers of  residents 

 8 Irish Government, National Development Plan 2007-2013, Irish Government Publications, 
Dublin 2007.

 9 Irish Government, National Spatial Strategy for Ireland 2002-2020, Irish Government 
Publications, Dublin 2002.

10 Irish Ministry of Transport, A Sustainable Transport Future..., op. cit.
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of urban areas buying second homes in rural areas, especially on the west coast 
of Ireland. It was recommended that people working in a rural area should have 
priority to new residential developments in that area. However, this can be a po-
litically divisive policy.

Jim Walsh considers the role of the national spatial strategy in achieving 
balanced regional development11. He notes that in the 1990s the majority of towns 
with a population of more than 5,000 grew in this period, while the majority 
of villages of population less than 1,500 shrank. The lowest rate of increase in 
employment during this boom period was noted in remote rural areas, particularly 
in the midlands and close to the border with Northern Ireland. There are a large 
number of small villages in Ireland and this means that it is difficult to achieve the 
joint goals of balanced development and sustainable transport. Another problem 
was that a large proportion of the growth came from foreign direct investment and 
the growth of multinational companies in Ireland. Such firms had a very strong 
tendency to locate close to the major urban centers. For this reason, it was difficult 
to achieve balanced growth and control the spatial pattern of new developments. 
J. Walsh notes that towns need to achieve critical mass in terms of skills and 
population in order to grow economically. This growth then spreads to the area 
surrounding a town. He states that it is necessary to promote local innovation, 
the formation of networks and inter-regional forms of cooperation. Although 
the NSS did give priority to several less urbanized regions, there may not have 
been enough stress placed on promoting economic growth within communities 
themselves. 

One major criticism of the NSS is that it was too ambitious. There are a large 
number of gateways and hubs and in the present climate of economic stagna-
tion, rather than the predicted growth, the strategy is too expensive to implement. 
 Another problem is that the strategy was seen to be too political and pick winners 
(priority areas) and losers (other regions). This can lead to social unrest, espe-
cially in a period of increasing unemployment12. 

Transport plays a very important role in the NDP. Transport is given almost 
EUR 33 bln in a projected budget for 2007-2013 of EUR 184 bln. The two main 
priorities are the construction of express roads (motorways and by-passes) and 
local public transport (particularly in Dublin). Over EUR 26 bln was to be spent 
on these two priorities with the money almost equally split. In addition, there was 
to be investment in rural transport initiatives, particularly transport on demand. 

11 J. Walsh, “The National Spatial Strategy as a framework for achieving balanced regional 
development”, in: Economy, Society and Peripherality – Experiences from the West of Ireland, 
ed. J. McDonagh, Arlen House, Galway 2002, pp. 55-79.

12 See: G. Daly, R. Kitchin, “Shrink smarter? Planning for spatial selectivity in population 
growth in Ireland”, Administration 2013, Vol. 60, No. 3.
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Specific objectives are given in the document on a Sustainable Transport 
 Future (STF). The main aims of this plan are as follows:

1. Focusing population growth in areas close to individuals’ place of work.
2. Pricing mechanisms to encourage changes in behavior.
3. Provide alternatives to car travel and increase fuel efficiency.
4. Strengthening institutional ‘arrangements’ (i.e. improving coordination 

between different levels of government, communication between local transport 
providers and government).

These goals were to be achieved using the following policies:
1. Charging for parking at suburban shopping centers and restricting park-

ing at work places. Also, the building of new suburban shopping centers would 
be restricted and large employers should implement workplace travel plans. This 
is intended to favor city centers and encourage people to use public transport or 
increase vehicle occupancy by e.g. car sharing for commuting. It was intended to 
reduce the proportion of those driving to work from 65% to 45%.

2. Concentrate new places of employment and population growth in compact 
areas. The minimum housing density was to be between 35 and 50 dwellings per 
hectare. New housing should be concentrated in areas that have good public trans-
port links. This is intended to limit the average length of journeys and encourage 
the use of public transport.

3. Encouraging work from home (‘e-working’). Where possible, government 
workers should work from home at least one day a week. This would reduce 
commuting.

4. The promotion of local area plans and strategic development zones in 
 urban areas. New residential developments, particularly housing estates, should 
be planned so that there is easy access to local facilities by foot.

5. Provision of public transport to educational facilities. Over 200,000 stu-
dents/pupils travel to school/university by car less than 4 km.

6. Giving more priority to buses, e.g. increasing the number of bus lanes. 
Making public transport more integrated and efficient by using pre-paid  integrated 
tickets, making transfer between different forms of public transport easier and 
coordination of timetables.

7. Increase the level of cycling by providing cycling lanes and the cycle to 
work scheme, which give tax incentives for people to buy bicycles. It was intended 
to increase the number of those cycling to work to around 160,000.

8. Promoting the use of efficient/sustainable fuels (biofuels, electric cars), 
 especially in public transport. Car tax was to be related to the degree of emissions.

9. Improving transport services in rural areas. In particular, by providing 
transport on demand.

In assessing these aims, it should be said that the stress placed on local transport 
in cities is due heavily to the demands of travelers to live in rural areas and convenient, 
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particularly door to door, travel. Gerard Cafferkey and Brian Caulfield carried out 
a survey on the use of various forms of transport for journeys between cities (car, 
bus and rail)13. The shares of these forms of transport for business travel were: Car 
55%, Rail 41%, Bus 4%. The shares for leisure trips were: Car 68%, Bus 20%, Rail 
12%. Rail travel is seen as expensive, although comfortable, hence its high share 
for business travel. The respondents stated that reliability, convenience and time 
were the main factors in deciding which form of transport to use. One important 
factor in such travel are the links to one’s final destination. Local transport is seen 
to be unreliable and very often inconvenient. Although rail and long distance bus 
transport are reasonably well integrated with public local transport in Dublin, they 
are not well integrated in Limerick or Galway and information on local transport is 
not readily available at the railway stations in the two aforementioned cities. 

In some cases, more attention should have been paid to how individuals 
react to such changes. Providing public transport for university students seems 
a reasonable policy, since a lot of students travel to their place of study by car. On 
the other hand, the gains from such a policy may be limited, since from personal 
observations at Limerick University, students’ cars showed a very high level of 
occupancy, while the free bus service from the more distant halls of residence 
was not heavily used. Also, restricting parking facilities at the university might 
encourage more people to use public transport. However, the public transport 
service to the university was limited and unreliable and moves to restrict parking 
were very heavily opposed. Finally, there was a policy of not enabling general 
vehicle access from the opposite bank of the Shannon as the university did not 
want to the campus to become a general thoroughfare. However, the limited 
access to the university resulted in traffic jams, especially during the afternoon 
rush hour.

With regard to the cycle to work scheme, it was intended that individuals 
would use their new bicycles to commute to work. However, it was impractical to 
check whether this was the case. In general, the cycle to work scheme was used 
by two groups of users: those who already cycle to work and used the scheme to 
buy a better bicycle than they would have otherwise and those who used their 
new bicycle for recreational purposes. Hence, the benefits of the scheme seem 
to be in possibly improving the health of those who take up recreational cycling. 
Cycle lanes have been introduced. However, for example, in Limerick there is no 
network of cycle lanes. Lanes often disappear and appear again a hundred meters 
later. This often leads to cyclists using the road (sometimes even against the flow 
of the traffic, since the disappearing cycle lane was on the wrong side of the road). 
Also, the general feeling among regular cyclists is that you are safer and more 

13 G. Cafferkey, B. Caulfield, op. cit.
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visible on the road than on a cycle lane. On the other hand, cyclists sometimes 
face aggression from drivers for not using the cycle lanes. Due to these factors 
and the vagaries of the Irish climate, the goal of increasing the number of cycling 
commuters to 160,000 seems very unrealistic.

The strategy of improving rural transport services seems very appropriate 
from the point of view of the possibility of social exclusion in rural areas14. 
However, there is a high dependence on private transport in rural areas and 
larger cars are required due to the use of trailers etc. for agricultural purposes. 
Such cars are subject to a higher rate of tax. These regulations do not take into 
account the profession of the user and may be seen to be unfair by many rural 
inhabitants.

The present economic stagnation might turn out to be a blessing in disguise 
for the development of sustainable transport. Although investment in the transport 
network has decreased, investment in construction has fallen dramatically. 
Hence, the spread of rural and suburban sprawl has stopped. On the other 
hand, government strategy did not seriously take into account the possibility 
of an  economic downturn. For example, investing simultaneously in a rail and 
motorway connection between Limerick and Galway might seem to be overly 
ambitious even in a period of economic growth. Also, the government seemed not 
predict the reaction of Bus Eireann, who started an express connection between 
the two cities. This connection was faster than the rail connection, making the rail 
connection almost redundant in the present economic climate. 

4. Transport Policy in Poland15

Poland is one of the transformation economies having become a capitalistic 
country in 1989 after the fall of the communist bloc. As such, the country had 
a very low level of car ownership which has grown very rapidly over the past 
20 years. Before the transformation, the network of roads and railways was 
fairly dense, especially in the regions which had previously been under German 
rule. However, the network of express roads was virtually non-existent and 
many roads were in a poor state. The railways were adapted for the needs of 
industry, especially in the mining areas in Upper Silesia in the south of the 
country. Many of the lines were in a poor state, the locomotives old and rail 
transport was  generally much slower than in Western Europe. The population 

14 See: J. McDonagh, op. cit.
15 Much of the data from this section was taken from Polish Ministry of Infrastructure, Poli-

tyka transportowa państwa na lata 2006-2025 [National Transport Policy: 2006-2025], Warszawa 
2007.
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has slightly fallen over the past 10 years, due particularly to emigration to other 
EU countries. However, the spatial changes in population show many similarities 
to the changes that have occurred in Ireland. There has been a large degree of 
emigration from cities to suburban areas just outside the city limits16. Remote 
rural areas (the east, the north-west and the western border) have become 
depopulated. The rapid increase in the number of cars and the increase in the 
average commute have placed large stress on the road network in and around 
urban areas. It is predicted that unless these changes are effectively managed, 
the proportion of commuters traveling by car will rise to over 60% by 2020 (i.e. 
to the levels observed in Ireland at present). 

One difference between the two countries is that Poland is not dominated by 
the capital city, Warsaw, to the same degree. The Warsaw Metropolitan Region 
has a population of around 2.6 million, which is just under 7% of the total popula-
tion. The other major cities are spread relatively evenly over the country, which is 
advantageous in achieving balanced regional development. On the other hand, as 
in Ireland there are a large number of small villages, which is problematic for the 
development of sustainable transport.

As in Ireland, economic growth has been fueled by foreign direct invest-
ment. Such investment tends to be located in and around either the largest cities 
(Warsaw, Krakow) or the dynamic cities located in the west (Poznań, Wrocław). 
However, some specially designated development areas have been successful in 
attracting investment (e.g. Wałbrzych).

Poland joined the EU in May 2004. Due to its geographical position Poland 
must adapt to the EU strategy for a Trans-European Transport Network (TEN-T). 
This involves the construction of international motorway connections (particularly 
with Germany, but also the Czech republic) and the modernization of the major 
rail lines to adapt to high speed international links. Many roads will also have to 
be improved in order to satisfy EU requirements to bear heavy vehicles. Although 
the quality of many trunk roads has improved over the past 10 years, the quality 
of many rural roads has deteriorated from an already poor state.

In the large urban centers, public transport is supplied by municipal transport 
companies, which are generally subsidized by the city government and have 
monopolies. These companies supply bus and tram transport. Road congestion 
causes some delays to bus services and, to a lesser degree, to tram services, 
particularly during peak periods. Bus transport between towns is supplied by 
regional PKS firms. In general, there are more rural transport services than in 
Ireland. However, these services are dependent on having roads of the appropriate 

16 See: E. Gonda-Soroczyńska, “Przemiany strefy podmiejskiej Wrocławia w ostatnim dziesię-
cioleciu” [Changes in the region immediately surrounding Wrocław in the last decade], Infrastruk-
tura i Ekologia Terenów Wiejskich 2009, No. 4, pp. 149-165.
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quality, which is often not the case17. However, the market for public road 
transport has been liberalized and there is now competition, particularly on 
routes between the larger cities. Rail services are provided by PKP. This market 
has been liberalized to a lesser degree and services are provided by different 
servers (Inter-City, TLK – a provider of cheaper long distance rail travel, as well 
as regional services). Rail services are generally much slower than services in 
Western Europe. The modernization of trunk routes is causing delays on major 
routes (the Wrocław – Poznań route is presently very slow). There are four 
international TEN-T railway lines running through Poland: the Berlin – Warsaw 
– Moscow line, which runs east-west through the center of the country: the Berlin 
– Wrocław – Katowice – Krakow – Lviv line, which runs east-west through the 
south of the country, the Helsinki – Baltic States – Gdańsk – Warsaw line and 
the Gdynia/Gdańsk – Warsaw – Katowice – Wrocław line, which both run north-
south through the center of the country.

The number of people cycling to work is low. The number of cycling lanes in 
cities has been increasing, but they do not really form a network. Poland’s climate 
is not particularly conducive to commuting by bicycle, as the winters tend to be 
harsh and the summers very warm. The number of people cycling for recreational 
purposes has noticeably increased over the past decade.

The above factors mean that the priority of the government in recent years 
has been to build new express routes (motorways and by-passes) and road bridges 
to improve access in urban areas. Investment has been made in urban public 
transport systems to improve the integration of transport systems (integrated 
tickets, integrated bus and tram stops with up to date information on arrival times) 
and give public transport vehicles priority on the road. In general, expenditure on 
transport has been lower than planned. In 2009, it was planned in the national 
budget to spend 32.7 bln PLN (just under EUR 8 bln) on transport. However, 
expenditure was only 18.3 bln PLN (just under EUR 4.5 bln). The reasons for this 
included overambitious plans and lack of coordination between different levels of 
government, particularly regarding calls for tender18. 

In February 2011, EU funds were redirected from investment in rail to 
investment in roads. This was a year of particularly high investment in road 
construction, due to a large degree to Poland being one of the hosts of the 2012 
European Soccer Championships. A rapid improvement in transport links between 
the host cities (Warsaw, Gdańsk, Poznań and Wrocław) was required and such 

17 Polish Ministry of Agriculture and Rural Development, Krajowy plan strategiczny roz-
woju obszarów wiejskich na lata 2007-2013 [National Strategical Plan for Rural Development in 
2007-2013], Warszawa 2009.

18 See: W. Paprocki, W Polsce brakuje spójnej polityki transportowej [Poland lacks a coher-
ent transport policy], 2011, http://www.obserwatorfinansowy.pl/forma/debata/w-polsce-brakuje- 
-spojnej-polityki-transportowej/ [8.04.2013].
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rapid development of the rail links would have caused too much disruption. The 
government decided that instead of constructing new high-speed links between the 
major cities in the near future, there would be a comprehensive modernization of 
the railway network. In 2014 PKP is to buy Italian Pendolino express locomotives 
to service the Warsaw – Krakow/Katowice line.

Hence, Poland faces many of the tasks required to develop sustainable land 
transport that Ireland also faces (counteracting the effects of suburbanization and 
providing more efficient, integrated public transport). On the other hand, due to 
its geographical position and the requirements of the European Transport Strategy 
to expand the motorway network and improve international rail links, Poland 
faces more constraints. These constraints are likely to mean that rural areas are 
likely to lack the required investment to ensure balanced regional development. 
On the other hand, nearly all of the 16 Polish regions are eligible for EU regional 
development funds as the GDP per head does not exceed 75% of the EU average. 
The Mazovian region around Warsaw is no longer eligible for such funds. GDP in 
this region is around 40% higher than in any of the other regions. The regions with 
the lowest GDP are concentrated along the eastern border of Poland (Podkarpacki, 
Lubelski and Podlaski), which are very rural. On the other hand, the highest levels 
of unemployment are observed in the north and on the western border (Lubuski, 
Western Pomorski and Warmia-Mazuria).

The main documents pertaining to Poland’s transport policy are the National 
Development Plan 2007-201519, the National Concept for Spatial Planning until 
203020, National Transport Policy 2006-202521 and the Rural Development Plan 
2007-201322. Due to the large difference in size and, in particular, population 
between the two countries, for comparison and in order to look at specific invest-
ments resulting from the National Transport Policy we will look at the Transport 
Strategy for the Pomorski Region (Pomerania)23. This is a medium-sized region 
with a population of about 2.2 million. The major urban centre is the so called 
Tri-City (Gdańsk, Gdynia and Sopot), which has a total population of around 
0.75 million. This agglomeration is placed on the north coast close to the estuary 

19 Polish Ministry of Regional Development, Strategia rozwoju kraju 2007-2015 [National 
Development Plan 2007-2015], Warszawa 2006.

20 Polish Ministry of Regional Development, Koncepcja przestrzennego zagospodarowania 
kraju do 2030 [Spatial Management Plan for Poland until 2030], 2013, http://www.mrr.gov.pl/ro-
zwoj/regionalny/Polityka_przestrzenna/KPZK/Strony/Koncepcja_Przestrzennego_Zagospoda-
rowania_Kraju.aspx [8.04.2013].

21 Polish Ministry of Infrastructure, Polityka transportowa państwa..., op. cit.
22 Polish Ministry of Agriculture and Rural Development, Krajowy plan strategiczny…, 

op. cit.
23 Parliament of the Pomorski Region, Regionalna strategia rozwoju transportu w woje-

wództwie pomorskim na lata 2007-2020 [Regional Transport Policy in Pomerania for 2007-2020], 
Gdańsk 2008.
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of the Vistula river. The rest of the region is much less densely populated (the next 
largest town is Słupsk, which has around 95,000 inhabitants). Gdańsk and Gdynia 
are the industrial centers (historically associated with shipbuilding, although the 
Gdynia shipyard went into liquidation in 2009). Sopot, Gdańsk and the rest of the 
coast are tourist centers, together with Malbork castle and the Kaszuba region 
both to the south of Gdańsk. 

Development of infrastructure is the second priority of the National Development 
Plan (after promoting competitiveness and innovation). The plan acknowledges 
the rapid rise in the number of cars and the urgent need for investment in roads 
and rail transport. At the same time, in order for the patterns of transport to be 
sustainable, environmentally friendly forms of transport must be promoted. The 
strategy poses the question as to whether a few major projects (e.g. motorways) 
should be funded or a large number of small projects. The constraints placed on 
Poland by the strategy for a European transport network seem to indicate that 
major projects will be favoured. The plan also acknowledges that there is a choice 
between investing in strong areas (which will lead to faster economic development) 
or supporting weaker areas (which will lead to more balanced development). The 
strategy presented seems to favor investment in strong areas, since the main goals 
of the development of transport infrastructure are as follows: to develop express 
routes at regional, national and international level (particularly to Germany, as well 
as to the Czech Republic and eventually to Slovakia and Ukraine), improve access 
in the corridors around these express routes and to promote integrated transport, 
particular municipal public transport and logistic centers. The strategy does state 
that improving access to express routes in rural areas is a particular priority, but 
these tend to be rural areas which are economically relatively strong already. There 
is a need for by-passes of major towns and cities, as well as the construction of 
bridges in cities on major rivers (e.g. Wrocław, Warsaw). It is noted that the rail 
network is dense (particularly in the south). However, the technical state of many of 
the lines is very poor and as a result there are no high speed rail connections. 

The National Transport Policy for 2006-2025 makes many of the same com-
ments. It notes the more stringent legal requirements for express roads following 
EU accession. It states that expenditure on transport had been relatively low during 
the transformation period and that without investment in public transport by 2020 
the pattern of commuting would be similar to the one seen at present in Ireland (i.e. 
over 60% of commuters travelling by car). However, it sees EU funding as a great 
opportunity to develop a sustainable transport network. The transport market was 
liberalized (most express routes are toll roads and there is more competition now 
in public transport). The need to combat suburbanization, i.e. the transport strategy 
must complement the National Concept for Spatial Planning, was stressed. Taxation 
systems should take into account external costs (e.g. emissions).
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The issues of rural development and regional development are given as 
Priority 5 and Priority 6. Income inequality between urban areas, together with 
their surroundings, and remote rural areas has increased over the last 20 years. 
The state of many rural roads is very poor, but investment in repairing these 
roads is of lower priority than the construction of express routes. The policy of 
regional development is to develop cities as centers of innovation and technology. 
The economic activity in the cities will promote the development of the 
surrounding areas and the corridors between the cities. This is a policy of hub 
and corridor formation. The Polish population is reasonably well spread. Hence, 
such development should affect a very large proportion of the country’s area and 
population. However, such a policy may well lead to increasing levels of poverty 
in remote rural areas, particularly on the eastern border. 

The 2009 report on the Rural Development Plan states that the large number 
of small villages is a barrier to the development of sustainable transport. There are 
a significantly higher number of children and retired people in rural areas: 67 peo-
ple of non-working age per 100 of working age, than in urban areas: 52 people of 
non-working age per 100 of working age. Hence, there is a need for transport to 
essential health and educational services. 

Polish central government seems to be placing a more integrated approach 
to and higher importance on spatial planning, since in the summer of 2012 
spatial and urban planning became the responsibility of the Ministry of Regional 
Development. This lead to the recent document “The National Concept for 
Spatial Planning until 2030”, which is in general agreement with the transport 
strategy. It notes that there is a need to promote rail travel in urban areas (both 
trams and trains). As in Ireland, there should be a preference for regenerating 
urban areas, rather than building in greenfield sites. For example, there have 
been successful transformations of former textile factories in Łódź to shopping 
centers and residential flats. There is a lack of facilities in suburban areas. This 
has caused a rapid rise in the level of private transport. Future development 
should concentrate on improving public transport in large suburban estates and 
ensuring that new estates have a relatively high density of residences and good 
access to facilities, including public transport. The spatial plan states that there 
is a great need for the expansion of urban planning. For example, only 4.5% of 
the area of Łódź and 14.1% of the area of Kracow were covered by a spatial plan. 
The spatial plan develops the concept of hub and corridor formation by stating 
that if a region is particularly adapted to a particular industry for geographic 
or historical reasons then this should be supported24. The western and eastern 
borders of Poland are underdeveloped. Integration with the EU could help 

24 See also: K. Romaniuk, “The potential of clusters as a driving force for regional develop-
ment in Poland”, Olsztyn Economic Journal 2011, Vol. 6, No. 2, pp. 319-330.
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development in the west, but it seems that most investment in this border region 
is going to Germany. Transport links to these border areas should be improved. 
However, due to present constraints this is a long term goal, particularly in the 
case of the eastern border25). 

Finally, we consider the Transport Policy of the Pomorski region for 2007- 
-202026. This was developed in consultation with other government bodies rather 
than the public. It was predicted that there would be very little change in the 
population of the region. The urban population was predicted to fall by 5.1% and 
the rural population increase by 13.8%. These changes would result mainly from 
emigration from the Tri-City to the surrounding area. The number of retired 
people would increase. As a result, it was predicted that the overall level of 
demand for transport from individuals would not increase greatly, but its pattern 
would (longer commutes in the Tri-City area). There would be a more significant 
increase in the demand for business transport. Much of the road and rail network 
was in poor repair. Car ownership was 289 per 1,000 inhabitants in 2002 and 
was projected to increase to 380 per 1,000 inhabitants by 2020. As a result, the 
proportion of commuters traveling by car is projected to rise to 60-70%. The 
traffic on major roads (particularly those around the Tri-City) is predicted to 
almost double by the end of the period.

The strategic goal of the transport policy for the Pomorski region is stated to be: 
The creation of a balanced, integrated and environmentally friendly transport 
system, ensuring good access and a high level of service and thus leading to 
an improvement in the quality of life of the inhabitants, economic growth and 
 increased attractiveness to potential investors.

In order to achieve this goal, the following operational goals are defined: 
1. Increase access.
2. Increase the quality of service and infrastructure.
3. Reduce road congestion.
4. Integration of different modes of transport.
5. Increase safety.
6. Reduce the negative effects of transport on the environment.
The following are projects of national importance: construction of the Pomor-

ski section of the A1 motorway (connecting Gdańsk with Bydgoszcz, Toruń and 
Łódź) and the S6 and S7 express roads (connecting Gdańsk with Szczecin and 
Warsaw, respectively). Construction of road bridges across the Vistula river. The 

25 See: A. Hałasiewicz, Rozwój obszarów wiejskich w kontekście zróżnicowań przestrzen-
nych w Polsce i budowania spójności terytorialnej kraju [Rural development in Poland within the 
context of spatial variation and territorial coherence], 2011, http://wwwgov.pl/rozwoj_regionalny/
Ewaluacja_i_analizy/Raport_o_rowju/Raporty_krajowe/Documents/Ekspertyza_Rozwoj_%20
obszarow_wiejskich_09082011.pdf [8.04.2013].

26 Parliament of the Pomorski Region, Regionalna strategia rozwoju…, op. cit.



David Ramsey162

development of high-speed rail lines to Szczecin and to Warsaw and the moderni-
zation of trunk railway lines. 

The aims of projects which are important at regional level are to modernize 
regional roads between urban centers and in touristic regions and to modernize 
regional railway lines which could reduce road congestion and/or activize local 
communities. 

In the region of the Tri-City the aims are as follows: to reduce journey times, 
construct high-capacity roads both for transit and access to the city, renovate 
railway lines to the city to compete with road transport, construction of a new 
urban rail line with access to the airport. Pedestrian and cycle access to facilities 
and city centers will be improved. Specific aims for municipal public transport 
are considered below.

In touristic areas the aims are to: increase the capacity and quality of roads 
leading to resorts, improving access and safety for pedestrians and cyclists, 
renovation of railway lines and construction of a Kaszubian line. Special attention 
is to be paid to environmental protection in areas of natural beauty, particularly 
in areas protected by law.

Municipal transport in the Tri-City was one of the major priorities of the 
policy. The quality of service to travelers would be increased by the purchase 
and modernization of vehicles, integration of different modes of transport (e.g. 
integrated tickets valid for all forms of public transport in the Tri-City), urban 
transport management and information systems would be implemented. The 
infrastructure would be adapted to cope with higher levels of municipal transport 
(e.g. bus lanes, integrated bus-tram stops27) and new tram routes would be 
constructed. In future, the spatial plan for the Tri-City area would be integrated 
with the development of municipal transport. Many of these changes are in line 
with the recommendation of the actions of the three municipalities to be more 
coordinated28. 

One good point of the policy is that particular goals are stated explicity, e.g. by 
2020 50% of travel in the city will be by public transport and 80% of the regional 
roads will be in a good technical state.

To summarize, there are certain common characteristics between the situation 
in Poland and Ireland. Both countries have seen almost uncontrolled expansion of 
suburbia and a rapid increase in the level of car ownership over the last 20 years. 
As a result, both the proportion of people commuting by car and the average com-

27 See: K. Solecka, “Integration of public transport in Polish and EU documents and  
examples of solutions for integration of public transport in Poland and in the world”, Transport 
Problems – Problemy Transportu 2011, Vol. 6, No. 4, pp. 23-34.

28 See: J. Pietruszewski, M. Kubiak, “O współpracy w metropolii Trójmiasta” [About  
co-operation in Tri-City (Gdańsk, Gdynia, Sopot) Metropolis], Studia Lokalne i Regionalne 2005, 
Vol. 1, No. 19, pp. 83-94.
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muting distance have increased. This has placed an enormous stress on urban 
transport networks. Hence, unsurprisingly both countries are investing heavily in 
municipal transport and by-passes which allow transit vehicles to avoid the city. 
Both countries are also integrating their transport and spatial plans in order to 
reduce urban sprawl and ensure that new building developments have good public 
transport links. Both Ireland and Poland have rail networks which do not satisfy the 
requirements of travelers. In Ireland, tickets are generally expensive and very often 
the road links between cities are faster than rail links. The rail network in Poland is 
much denser, but requires investment, as services are much slower than in western 
European countries and Poland must be integrated into the EU rail network.

Due to these factors and the requirement in the present world market of 
reaching critical mass before becoming competitive, concentration on urban and 
intercity transport are logical. However, such policies could lead to imbalanced 
regional development and exclusion in rural areas. In both countries, the rural 
population is aging and relatively poor. Many of these people are unable to move 
house, thus a lack of public transport in rural areas could be a major factor leading 
to social exclusion.

Both countries need a transport policy with a long term vision which will 
solve both the problems of urban and intercity transport, while enabling balanced 
regional development. It is impossible to change the habits, homes and commuting 
practices of people overnight. Investment in public transport will not show 
immediate effects, since individuals must see that public transport is an efficient 
and pleasurable option before switching from private transport. In the long term, 
integrating spatial planning and transport policy, as well as gaining acceptance 
and support for public transport, will be of crucial importance in developing 
a sustainable transport policy. This will be investigated in the conclusion. 

5. Conclusion and Suggestions

Georgina Santos et al. give a wide ranging view of policy instruments for 
sustainable transport, particularly in cities29. The examples of the three cities 
considered in this section (Copenhagen, Vancouver and London) come from that 
article, together with the author’s personal experience. These can be split into 
physical (infrastructure, public transport and land use) and soft (education, taxation, 
subsidization). In both Poland and Ireland, high importance is placed on the freedom 
of having and using a car and living in the country. When correctly used, education, 

29 G. Santos, H. Behrendt, A. Teytelboym, “Policy instruments for sustainable road transport. 
Part II”, Research in Transportation Economics 2010, Vol. 28, No. 1, pp. 46-91.
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transport policy and spatial planning can lead to people changing their priorities 
without causing conflict. For example, Copenhagen had a long term plan for spatial 
planning and public transport. The urban development is in the shape of a hand. 
The ‘palm’ is the central district which has a mainly commercial and administrative 
role. The ‘fingers’ are residential areas, together with necessary facilities. These 
areas are serviced by a rail network. This urban landscape guaranteed that the vast 
majority of the city’s population lived both close to countryside and the main public 
transport arteries. The average commuting distance in Copenhagen is greater than 
in most cities of a comparable population, but travel is fast and environmentally 
friendly due to the efficient rail network. The number of parking spaces is decreased 
each year by 3%. This slow change ensures that people are not forced to change 
their habits overnight. They can continue to drive into the city center, but one by one 
they come to see the benefits of public transport (less congestion, no need to find 
a parking space). Rail lines also use space more efficiently than a road network and 
this leads to revitalization of the city centre. There is a well developed cycle network 
and the level of cycling is very high by European standards.

Many North American cities are characterized by urban sprawl, which leads 
to people being very dependent on cars. However, several of the Pacific coast 
cities, e.g. Portland and Vancouver, have a very different structure, due to long 
term planning. Many of these policies were initially rather controversial, but have 
received acceptance. Instead of improving road access to the city by building e.g. 
a multi-lane highway into the city center, Vancouver decided to invest in public 
transport, particularly in a light rail system. A local petrol tax was also introduced. 
These policies mean that the city is far more compact than many North American 
cities, but is not congested. The city center is attractive to pedestrians and cyclists, 
since there are large green areas (Stanley Park and Queen Victoria Park). Recent 
investment has turned the old industrial area of Gastown into a pedestrian 
precinct, which is attractive to tourists.

In London, the ‘congestion charge’ paid by private vehicles to enter the city 
centre was initially very controversial, but congestion in the city has noticeably 
decreased. Between 7am and 10am, 89% of travelers use public transport. This 
means that public transport is seen as classless, unlike in the cities of Poland and 
Ireland, where it is seen as being for those less well off.

Hence, it is possible to increase the proportion of people using public transport 
by investing in the appropriate infrastructure and applying policies that support 
this. Education is also important in this process. People’s behavior will not change 
overnight, but education can form trends and preference for ‘green’ behavior, 
especially among children. 

The policies of a particular municipal government should depend on the pre-
sent state of cities, landscape and climate. For example, in order to reduce the 
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level of traffic in Polish cities, the number of car parks in the city center should be 
limited and park and ride stations set up at the major access roads to the city. Due 
to Poland’s relatively harsh winters, in order to obtain an effective transport net-
work all year round, initial investment should aim to achieve an  efficient, attrac-
tive public transport system. The major cities seem to be heading in this direction 
with a high level of investment in vehicles, management and information systems, 
as well as integrated bus-tram stops. City governments must also pay more atten-
tion to urban planning, making cities attractive places to live in and making these 
plans public. Urban developments must go hand in hand with development of the 
public transport network. City governments must stress the need for sustainable 
development. Gradually, people should come to accept that the choice of where 
they live should depend more on easy access to their place of work and facilities, 
since there are attractive places to live that satisfy this condition. 

Investment should also be made in pedestrian and cycling access. Cycling 
will only be an attractive means of commuting in the warmer months. However, 
the flat landscapes of the vast majority of Polish cities are ideal for cycling in the 
spring, summer and early autumn. Establishing a network of cycling paths will 
both reduce pollution and help improve the health of city residents. For example, 
Wrocław has introduced a bicycle rental scheme. Tourism could be enhanced by 
setting up a network of cycle lanes connecting the center, Ostrów Tumski and the 
attractions in the region of Park Szczytnicki. The dykes of the Oder river could be 
used to enable cycle access over greater distances and for recreational cycling. At 
present, cycling is seen as a dangerous mode of transport. However, G. Santos et al. 
note the experience of countries in which the level of cycling has recently increased: 
safety increases dramatically, since motorists are much more aware of cyclists30. 
Hence, in the long run, investment in cycling lanes could well lead to a major 
 increase in the level of cycling as the benefits of cycling become more visible.

However, concentration on urban and intercity transport will increase the 
present imbalance in regional development. Many rural roads are in a very 
poor state and modernization is required to provide the inhabitants of rural area 
access to retail, health and educational facilities. For example, due to their natural 
environments, the rural areas in the south and east of Poland would be attractive 
for  tourism. However, there must be access to these areas.

The Polish railway system is in dire need of modernization. EU funds are 
available for this. In 2011 the Polish government decided that there will be 
comprehensive modernization of the existing network rather than the construction 
of new high-speed intercity rail connections. In 2014 PKP will buy high speed 
Pendolino trains for the main Warsaw – Krakow/Katowice line. The present work 

30 G. Santos, H. Behrendt, A. Teytelboym, op. cit.



David Ramsey166

on the lines is causing a large degree of disruption. In the long term, PKP faces an 
uphill battle to improve its reputation and provide an attractive service to  travelers. 

Due to geographical similarities, the German transport system seems to be 
a good example for the Polish transport system to follow31. The different modes 
of public transport are well integrated and large cycle parks are available at train 
stations. Monthly integrated tickets are relatively cheap compared to individual 
tickets, which promotes commuting by public transport. Deutsche Bahn issues 
a wide range of tickets aimed e.g. at encouraging groups and families to travel 
by rail and supplies detailed information about connections. The German spatial 
strategy is based around relatively high density residential estates with easy access 
to crucial facilities. These factors both decrease the average length of a journey 
and make people more likely to make use of public transport.

The Irish transport system also needs to be more integrated with the spatial 
plan. The revised spatial plan to appear in 2014 will be crucial in this regard. Irish 
Rail needs to become more attractive, especially to non-commercial travel. There 
is a lack of integration between rail travel and local transport. Some improve-
ment has been made in Dublin with the LUAS tram service proving successful. 
Regarding local transport outside of Dublin, the lack of information and result-
ing unreliability of local bus services makes it highly uncompetitive with private 
transport. Irish cities are struggling with congestion and an acute lack of car park-
ing facilities. However, the solution to this problem is not to enable the building 
of new roads and car parks, which would put even more strain on cramped city 
centers unadapted to life in the 21st century, but to provide improved local trans-
port. Due to the present suburbanization and popularity of the car, such a policy 
would be controversial and require time and promotion before the effects become 
visible. However, such an approach is a necessity. In order to achieve balanced 
regional development, transport on demand services could prove useful in rural 
areas, especially as these areas often have aging populations.
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Polityka transportu drogowego w Irlandii i w Polsce  
z perspektywy teorii gier

Streszczenie. W artykule skoncentrowano się na wybranych zagadnieniach związanych 
z rozwojem zrównoważonych systemów transportowych w dwóch krajach Unii Europejskiej: 
 Irlandii i Polsce. W obu tych państwach następuje gwałtowne zwiększanie się liczby samochodów 
oraz migracja znacznej części mieszkańców miast na suburbia. Z tego względu istotnie wzrasta 
liczba osób dojeżdżających do pracy samochodem, a także średnia odległość pomiędzy miejscem 
zamieszkania a miejscem pracy. To z kolei powoduje przeciążenia systemu transportowego miast 
i stref podmiejskich. Chociaż w obydwu omawianych państwach miał miejsce szybki rozwój go-
spodarczy, wiele odseparowanych obszarów wiejskich nie odniosło z niego korzyści i zmaga się 
z problemem malejącej i starzejącej się populacji. W celu rozwiązania tych trudności, władze 
powinny koordynować politykę transportową, przestrzenną oraz regionalną. Należy wziąć pod 
uwagę, i to w długim terminie, preferencje obywateli (użytkowników sieci transportowych). Nie-
zbędny jest także rozwój polityk odpornych na wyzwania wynikające z klimatu gospodarczego. 
Staje się to szczególnie ważne w świetle decyzji rządu irlandzkiego dotyczącej zmian planu prze-
strzennego. Można sądzić, że rozwój i wykorzystanie systemu transportowego to dynamiczna, 
stochastyczna gra z udziałem trzech rodzajów graczy: rządu (na poziomie międzynarodowym, na-
rodowym i regionalnym), przewoźników (np. usługi kolejowe, autobusowe) oraz indywidualnych 
podróżnych (zarówno komercyjnych, jak też prywatnych). Gracze ci mają odmienne cele (funkcje 
wypłat) oraz dostępne strategie. Wszyscy powinni reagować i przewidywać działania innych gra-
czy, a także prognozować, jak zachowania i system transportowy będą ewoluować w przyszłości. 
W niniejszym artykule skupiono się na celach rządów dotyczących rozwoju zrównoważonych 
systemów transportowych. Stwierdzono w nim, że rządy Irlandii i Polski muszą rozwinąć atrak-
cyjne alternatywy dla obecnego ideału życia na wsi i podróżowania samochodem, chroniąc jed-
nocześnie interesy odosobnionych obszarów wiejskich, jak również jasno i wyraźnie informować 
społeczeństwo o swoich planach oraz korzyściach wynikających ze zrównoważonego rozwoju.

Słowa kluczowe: systemy transportowe, teoria gier, Polska, Irlandia, zrównoważony trans-
port
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1. Introduction

The Czech railway, and the rail operator České dráhy (Czech Railways), 
has faced a liberalization process immediately since the state-owned company 
replaced its Czechoslovak predecessor in 1993. České dráhy was established 
without a proclaimed de iure monopoly2. Yet, the rail legislation provided the 
company with a legal position which could hardly endanger its dominance on 
the Czech railway. The liberalization process has gradually transformed the 
České dráhy monopoly, but has not replaced it with a completely liberalized 
railway. This paper depicts the liberalization of Czech railway as an unobvious 
process. In its obvious form, the railway liberalization, once set into motion, 
would assume a path-dependent trajectory and result in a liberalized railway 
market. The liberalization of Czech railway has however resulted unobviously 
in what this paper calls a compensatory monopoly. České dráhy lost its de 
iure monopolistic position, while it has been simultaneously compensated 
by the Czech state with a de facto monopoly. Although the newly introduced  
market-based principles disrupted the original extra-economic České dráhy-state 
nexus, the nexus has persisted in a restructured form. In effect, České dráhy 
utilized an overwhelming 98,6 % of the rail network capacity for the passenger 
transport in 2011  despite  almost twenty years of legal liberalization3.

While this paper puts forward several theses, it will be based on two core 
assumptions. First, the liberalization of Czech railway has not played out in 
a national vacuum. Liberalization was an intrinsic part of transnationalizing 
processes in the context of a wider reconstitution of the global economy since the 
1980s. The process followed closely the neoliberal rationale of macroeconomic 
stabilization, market liberalization, and overall privatization. As such, the 
transnational proliferation of neoliberal policies has not only functionally 
redefined the mission of nation states, but generally reconfigured the institutional 
complementarity of market regulations embedded in different socio-economic 
contexts4. The institutional change underlined by transnationalization is however 
not to be understood as a linear, path-dependent ideal. The change has been 
open-ended, uneven and seemingly contradictory, resulting in hybridized rather 

2 Act No. 218/1993 Coll. (Collection of Laws of the Czech Republic, No. 53, 13 August 1993).
3 This paper will research the change in the passenger rail transport. It will exclude the 

freight rail transport; Measured in train-kilometres (train-km). See: “Správa dopravní a železniční 
služeb“, in: Výroční zpráva 2011, Praha 2012, p. 25.

4 For the changing mission of states, see: S. Strange, The Retreat of the State. The diffusion of 
power in the world economy, Cambridge University Press, Cambridge 1996, pp. 86-87; P. Cerny, 
Rethinking World Politics: A Theory of Transnational Neopluralism, Oxford University Press, 
Oxford 2010, pp. 22-23.
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than clear-cut outcomes5. Second, the change has not been driven by automatic 
processes, but induced and steered by particular social forces. These social forces 
were increasingly capable to coordinate transnationally, construct legitimizing 
consensual knowledge, and finally impose policy transfers on various scales 
of the transnational governance space6. Thus, this study strives to analyze 
the liberalization of Czech railway from a transnational perspective, while trying 
to confirm the theses sketched out below.

2. Theses: states, markets, railways

Railways have been at the centre of public policies ever since the Indus-
trial Revolution. In the 19th century, their construction and operation consti-
tuted the main engine of economic development. Railways made the transport 
of people and goods cheaper and faster not only nationally, but also transna-
tionally7. As a network, their unifying effect allowed states to become fully 
national. Rail operators developed soon into the prime companies of their 
age8. In consequence, railways had become crucially interwoven with the 
economic, social and political functions of nation states. Thus, railways and 
rail infrastructure had become gradually recognized as a matter of raison 
d’état – state reasoning. As natural monopolies, railways were deemed to best  
fulfil their social purpose when managed by a monopolistic, even loss-making, 
public operators9. Public ownership was therefore chosen as the best regulation 
mechanism for railways10. Nonetheless, the prominence of railways as effective 
transport and communication networks has steadily declined since the 1960s due 
to technological revolutions in the fields of transportation and communication. 
The railway monopolies together with their public ownership as a regulation 
mechanism have become gradually questioned. Similarly, the idea of market- 
-based public or private rail operators that redefines the social purpose of 

 5 D. Bohle, B. Greskovits, “Varieties of capitalism and capitalism tout court”, European 
Journal of Sociology 2009, No. 3, pp. 368-372; J. Peck, N. Theodore, “Variegated capitalism”, 
Progress in Human Geography 2007, No. 6, pp. 731-772.

 6 D. Stone, “Transfer agents and global networks in the transnationalization of policy”, Jour-
nal of European Public Policy 2004, No. 3, pp. 545-566. 

 7 E. Hobsbawm, The Age of Revolution 1789-1848, Abacus, London 1962/1996, pp. 43-46.
 8 E. Hobsbawm, The Age of Empire 1875-1914, Vintage Books, New York 1989, pp. 13-14, 

27, 123.
 9 R. Millward, Private and Public Enterprise in Europe: Energy, Telecommunications and 

Transport 1830-1990, Cambridge University Press, Cambridge 2005, pp. 59-72, 146-165.
10 G. Majone, “From the positive to the regulatory state: Causes and consequences of changes in 

the mode of governance”, Journal of Public Policy 1997, No. 2, p. 144.
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 national railways towards the purely profit-oriented industry has prevailed since 
the 1980s11.

The decline of railway monopolies has paralleled the demise of National 
Industrial State. As in the case of railway monopolies, the nation state has faced 
increasing transnationalizing pressures caused by the same technological progress 
in transport and communication technologies. The time-space compression 
underpinning such a progress has consequently shifted the accelerating exchange 
of goods, information and mainly capital beyond the control of states12. In 
consequence, “where states were once the masters of markets, now it is the markets 
which, on many crucial issues, are the masters over the governments of states” in 
the newly constituted global economy13. The National Industrial State had thus 
to give way to the newly emergent Competition State. Based on the raison d’état, 
the National Industrial State used to insulate its national industries and citizens 
from market competition or failure through extraeconomic and decommodifying 
policies. Yet, the transnationalization of the state has made these policies obsolete 
and replaced them with market-based solutions and marketizing policies14. As 
such, the Competition State has substituted the rationale of raison d’état for 
the raison du monde – global reasoning15. The raison du monde has bound 
the Competition State to engage “in procompetitive, promarket regulation” 
and simultaneously oriented “that competitive imperative to the transnational 
and global levels”16. National industries and citizens are to be exposed to global 
market competition in order to preserve their competitive position vis-à-vis other 
nations. Public ownership and national monopolies as regulation mechanism are 
abandoned. Liberalization and privatization nourish the market as a new regulation 
mechanism. Yet, the state regulatory powers do not retreat, but paradoxically 
receive even more relevance. State regulation as such only changes its social 
purpose in a promarket fashion17.

The European Union (EU) has internalized the raison du monde, because the 
global reasoning has legitimized its own striving for the European Single Market 
since the mid-1980s. Global reasoning then penetrated the underlying principle 
of acquis communautaire (acquis). Indeed, the acquis as the accumulated EU 

11 R. Millward, Private and Public Enterprise..., op. cit., pp. 231-241, 260-261, 287-298.
12 B. Jessop, “Time and space in the globalization of capital and their implications for state 

power”, Rethinking Marxism: A Journal of Economics, Culture & Society 2002, No. 1, pp. 97-117.
13 S. Strange, The Retreat of the State…, op. cit., p. 4.
14 P. Cerny, “Structuring the political arena: public goods, states and governance in a glo-

balized world”, in: Global political economy: Contemporary Theories, ed. P. Ronen, Routledge, 
London 2000, pp. 21-35.

15 Raison du mond was coined by Philip Cerny exactly in the contradiction to raison d’état.
16 P. Cerny, Rethinking World Politics…, op. cit., pp. 158-159.
17 P. Cerny, “Paradoxes of the competition state: The dynamics of political globalization”, 

Government and Opposition 1997, No. 2, pp. 251-274.
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legislation has served as the most effective channel of policy transfers among EU 
member states. Accordingly, the European Commission (EC) as the main source 
of acquis has emerged as the crucial platform for the unification of the European 
governance space. While unifying the governing space, it has embedded not only 
itself, but also the member states and their bureaucratic expert apparatus into the 
formally and informally networked structure in which “transnational is local and 
local is also transnational” as well as “the external is always also internal”18. In such 
a structure, the particular transnational social forces could exchange, legitimize  
and finally socially routinize (regularize, normalize, institutionalize) their 
particular policy transfers. Since the mid-1980s, these transfers have been pro-
gressively impregnated with neoliberal policies. The prevailing neoliberalization 
of the acquis has only reflected the emerging hegemony of neoliberal forces over 
the European governance space, rationalizing pro-market and pro-competitive re-
structuring which has been further reembedded in the socio-economic context of 
Europe19. The acquis has consequently encompassed the main policy discourse 
of what this paper calls the raison d’Europe – European reasoning20. The raison 
d’Europe has not only reflected, but also reshaped the raison du monde. Indeed, 
the social forces dedicated to the raison d’Europe have constituted one of the 
dominant fractions of the transnational neoliberal forces, be they defined either 
ideationally as a business civilization or socially as a transnational capitalist 
class21. European reasoning based on the neoli beral discourse of competitiveness 

18 J. Drahokoupil, B. van Apeldoorn, L. Horn, “Introduction: Towards a critical politi-
cal economy of european governance”, in: Contradictions and Limits of Neoliberal Europe-
an  Governance: From Lisbon to Lisbon, eds. J. Drahokoupil, B. van Apeldoorn and L. Horn, 
 Palgrave Macmillan, London 2007, 11-13; B. Eberlein, E. Grande, “Beyond delegation: Trans-
national  regulatory regimes and the EU regulatory state”, Journal of European Public Policy 
2005, No. 1, pp. 89-112.

19 A. Bieler, “Class struggle over the EU nodel of capitalism: Neo‐Gramscian perspectives 
and the analysis of European integration”, Critical Review of International Social and Political 
Philosophy 2005, No. 4, pp. 513-526; S. Gill, “Constitutionalising capital: EMU and disciplinary 
neo-liberalism”, in: Social Forces in the Making of the New Europe: The Restructuring of Eu-
ropean Social Relations in the Global Political Economy, eds. A. Bieler, A.D. Morton, Palgrave 
Macmillan, London 2001, pp. 47-70; B. van Apeldoorn, Transnational capitalism and the struggle 
over European integration, Routledge, London 2002, pp. 159-190.

20 This paper coins the raison d’Europe in order to regionally differentiate the European 
structure and discourse in relation to the raison du monde. Raison d’Europe shall also be viewed as 
a relational platform for the case of EU institutions vis-à-vis EU member states (Raison d’état) and 
EU institutions vis-à-vis accession candidates (Raison d’état). Its ideational content and its social 
representation is identical with the Bastiaan van Apeldoorn’s embedded neoliberalism. 

21 For the transnational capitalist class, see: L. Sklair, “The transnational capitalist class and 
global politics: Deconstructing the corporate-state connection”, International Political Science 
Review, No. 2, 2002, pp. 159-174; For business civilization, see: S. Strange, “The name of the 
game”, in: Sea-Changes: American Foreign Policy in a World Transformed, ed. N. Rizopoulos, 
Council on Foreign Relations Press, New York 1990, pp. 260-274.
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has soon developed into an intersubjective tool firstly to  materialize the concept 
of a single European economic space and later to express the affiliation to the 
concept itself22. 

However, the neoliberal institutional change within the European governance 
space remained naturally open-ended, uneven and seemingly contradictory. 
Indeed, neoliberalism itself does not stand for any “singular, monolithic, and 
unified” conception, but rather a “prevailing pattern of regulatory restructuring, 
driven by a family of open-ended social processes and associated with polymorphic 
forms and outcomes” that only “impinge on particular social spaces, regulatory 
networks, sectoral fields, local formations”23. While the neoliberal rationale 
has become hegemonic in the shaping of EU legislation, the reality of acquis 
application on the level of member states preserved for such a rationale only an 
ecological dominance which should “not involve an automatic, one sided relation 
of domination in which the prevailing form and dynamic of the economy always and 
everywhere unilaterally imposes its logic on other systems. […] Instead it should be 
regarded as always differential, relational, contingent and reversible”24. The acquis 
has therefore generally reconfigured the institutional complementarity of member 
states, but remained simultaneously re-embedded in the socioeconomic context of 
the particular member states, thus supporting the notion of the ever incomplete 
single market25. Hence, the transnationalization steered by neoliberal forces could 
break the institutional inertia within member states. Yet, the transnationalization 
remained contested by social forces such as fractions of the national political- 
-bureaucratic elite, national capital or labour unions who identified themselves with 
the old institutional setting. The member states have consequently internalized the 
acquis in accordance with the institutional compromise among contesting social 
forces and the institutional settings which these forces represented26.

The transnationalization of the Central and Eastern European (CEE) states 
in the Visegrad Group has gained a thorough character, largely due to their 
dual political-economic dependency and the specificities of their transformation 

22 B. Rosamond, “Imagining the European economy: Competitivenes’ and the social construc-
tion of ‘Europe’ as an economic space”, New Political Economy 2002, No. 2, pp. 157-177. 

23 J. Peck, N. Theodore, N. Brenner, “Postneoliberalism and it Malcontents”, Antipode 2010, 
No. 1, p. 101.

24 B. Jessop, “Continuing Ecological Dominance of Neoliberalism in Crisis”, in: Economic 
Transitions to Neoliberalism in Middle-income Countries, eds. A. Saad-Filho, G.L. Yalman, Rout-
ledge, London 2010, p. 28.

25 D. Howarth, T. Sadeh, “The ever incomplete single market: differentiation and the evolving 
frontier of integration”, Journal of European Public Policy 2010, No. 7, pp. 922-935.

26 G. Menz, “Re-regulating the single market: national varieties of capitalism and their respons-
es to europeanization”, Journal of European Public Policy 2003, No. 4, pp. 532-555; V.A. Schmidt, 
“Europeanization and the mechanics of economic policy adjustment”, Journal of European Public 
Policy 2002, No. 6, pp. 894-912.
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from socialism to capi talism. First, the Visegrad states had to deal with the 
challenge of post-socialist transformation as an institutional change from  
non-capitalism to capitalism. The post-socialist states had to virtually build up 
the institutional setting and fundamental conditions for capitalism as such27. 
Although the states could initially privilege national capitalism, the leading 
personae of the transformation had already turned to neoliberalism long before 
the onset of the transformation, thus implementing neoliberalism as a national 
project despite its transnational roots28. Second, the failure of the initial national 
projects and the growing dependence on foreign direct investment allowed 
the national forces in favour of global reasoning to come to the forefront and 
reconfigure the institutional setting of CEE capitalisms in conformity with the 
needs of transnational capital29. Third, the EU accession procedures gave the 
CEE states no other chance than “mainly downloading policy”30. Predictably, 
this policy downloading consisted in the internalization of the acquis and was 
thus concomitant with transnationalization31. Since the post-socialist societies 
desired to finally ‘leave the East’ and ‘return to Europe’, they have naturally 
embraced both the raison d’Europe and raison du monde32. However, both 
the global and European reasonings have not prevailed completely even in 
the CEE region. The enormous complexity of the transformation task has left 
a manoeuvring space for the CEE states like the Czech Republic to embed 
neoliberalism in a way which took into account the decommodifing legacy of 
their raison d’état, especially in domains where transnational capital and the 
EC were rather unconcerned33.

27 J. Drahokoupil, “Analysing the capitalist state in postsocialism: Towards the porterian work-
fare postnational regime”, International Journal of Urban and Regional Research 2007, No. 2, 
pp. 406-407.

28 Ibidem, pp. 409-415; J. Bockman, G. Eyal, “Eastern Europe as a laboratory for economic 
knowledge: The transnational roots of neoliberalism”, American Journal of Sociology 2002, No. 2, 
pp. 310-352; S. Shields, “The charge of the right brigade: Transnational Social Forces and the Neo-
liberal Configuration of Poland’s Transition”, New Political Economy 2003, No. 2, pp. 225-244.

29 J. Drahokoupil, “The Rise of the Comprador Service Sector: The Politics of State Trans-
formation in Central and Eastern Europe”, Polish Sociological Review 2008, No. 2, pp. 175-189; 
A. Nölke, A. Vliegenthart, “Enlarging the varieties of capitalism: The emergence of dependent mar-
ket economies in East Central Europe”, World Politics 2009, No. 4, pp. 670-702.

30 H. Grabbe, The EU’s Transformative Power. Europeanization Through Conditionality in 
Central and Eastern Europe, Palgrave Macmillan, London 2006, p. 4.

31 O. Holman, “The enlargement of the European Union towards Central and Eastern Europe: 
The role of supranational and transnation”, in: Social Forces in the Making of the New Europe: 
The Restructuring of European Social Relations in the Global Political Economy, eds. A. Bieler, 
A.D. Morton, Palgrave Macmillan, London 2001.

32 D. Bohle, B. Greskovits, Capitalist Diversity on Europe’s Periphery (Kindle Edition), Cor-
nell University Press, Ithaca 2012, loc. 1516.

33 Ibidem, loc. 769-892, 1466-2019.
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The post-socialist transformation and transnationalization of the Czech state 
have made the České dráhy monopoly obsolete. Similarly to global trends, the 
prominence of the Czech railway as an effective transport and communication 
network has declined. Once the institutional change to capitalism was set into motion, 
the monopolistic position of České dráhy has become constantly questioned and 
the České dráhy-state nexus viewed as the main culprit for the alleged technological 
and economic paralysis of the Czech railway. On the other hand, liberalization, 
or even privatization, offered a proper solution to this problem. But only when 
the Czech state was absorbed into the European governance space, the policy 
transfers have broken the nexus in its de iure form. Yet, legal liberalization has 
been constantly reshaped by de facto preservation of the same nexus, thus leading 
to the compensatory monopoly of České dráhy. Reflecting on the abovementioned, 
the rest of this paper deals with several theses. First, it claims that the liberalization 
of Czech railway is an inevitable product of the implementation of the acquis and 
must be understood as such. Second, it claims that the liberalization of  European 
railways initiated by the EU must be understood in the context of the neoliberal 
restructuring project. Third, it claims that the railway liberalization assumed an 
unobvious character, because it was contested within the Czech state and led to the 
compensatory monopoly. Fourth, it claims that the railway liberalization process is 
not spontaneous, but produced by particular social forces equipped with material 
capabilities which allow these forces to induce an institutional change. The act of 
production is ideational. It consists of the production of ideas (reasoning) which give 
a momentum to an institutional change. This institutional change then reciprocally 
legitimizes the produced ideas and the social forces which have produced these 
ideas. It is a self-empowering triangle between institutions, social forces and ideas; 
a triangle which has become increasingly internationalized34.

3. Raison du monde, European union, European railways

The European Commission has firstly announced its intention to liberalize 
European railways in 1991. Since then, several individual directives and four 
railway packages have been issued in order to transform the national railways into 
a sustainable part of the internal transport market35. The railway acquis has been 

34 Indeed, Cox puts stronger emphasis on the distinctiveness, but still natural interelated-
ness of social forces, forms of states and world orders. See: R.W. Cox, “Social forces, states and 
world orders: Beyond international relations theory”, Millennium – Journal of International Stud-
ies 1981, No. 2, pp. 135-141.

35 The Fourth Railway Package has not been approved by the European Parliament in the 
time of writing yet.
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propelled by the twofold principle of market-creation and transnationalization. 
The principle was considered necessary, since the EC asserted that “Europe needs 
a new kind of the railway”36. Public ownership and national monopolies were 
viewed as outdated regulation mechanisms, since they “insulated [railways – 
D.Š.] from market forces”37. Indeed, the railway acquis has included the growing 
preference of new regulation mechanism imposed by the EC’s logic. According 
to such a logic, the dirigiste powers of member states were to give way to their 
growing regulatory powers. Market solutions were to dominate over direct state 
solutions. Yet, the solutions were to be strictly regulated through the technically 
sophisticated and politically independent competition-enhancing state regulation. 
This new regulation mechanism was about to be framed by the EU institutions, 
implemented and performed in the member states, while again supervised, 
benchmarked or reshaped though formal and informal networks of the European 
governance space38. In consequence, the new regulatory logic was consciously 
introduced to completely change the social purpose of not only public, but also 
corporate go vernance in the European companies, be they public or private, in 
a marketizing direction39. Thus, the cornerstone of the railway acquis was to 
guarantee that rail operators will above all be “behaving in a commercial manner 
and adapting to market needs”, thus fulfilling their transport role for a business 
activity rather than for a public service40.

The twofold principle of market-creation and transnationalization was to 
establish a “European railway area without frontiers”41. Marketcreation aimed 
at the deconstruction of public rail operator-state nexuses and construction of 
new national railway markets. The market-transnationalization was seen as an 
automatic process, because the railway acquis served as a transnationalizing tool 
per se. Both principles created the foundations for the three-pillared liberalization. 
The first pillar has established a standardized licensing system in order to provide 
the public and private rail operators with the equal requirements to enter the national 
markets. The rail operators were explicitly encouraged to form a transnational 
cooperation. Once licensed in any member state, they also gained access to the 

36 European Commission, White Paper: A Strategy for Revitalising the Community’s Rail-
ways, COM(96)421 final, Brussels 1996, p. 5.

37 Ibidem.
38 G. Majone, From the Positive to the Regulatory State..., op. cit., pp. 139-167.
39 B. van Apeldoorn, L. Horn, “The transformation of corporate governance regulation in 

the EU: From harmonization to marketization”, in: The Transnational Politics of Corporate Gov-
ernance Regulation, eds. H. Overbeek, B. van Apeldoorn, A. Nölke, Routledge, London 2007, 
pp. 77-97.

40 Directive 91/440/EEC of 29 July 1991.
41 Regulation (EC) No. 881/2004/EC of 29 April 2004.
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rail networks in the rest of EU42. The second pillar has complemented the first 
pillar in the development and harmonization of the fully interoperable trans- 
-European railways, regarding both the technical rules and licences for the 
rail infrastructure, rail operators, machines and personnel. Both pillars were 
to be supervised by the national regulatory bodies increasingly under stricter 
coordination by the European Railway Agency since 200443. The third pillar has 
been the most crucial in the changing social purpose of the railway governance. 
The  pillar has broken the public rail operator-state nexuses by reserving for the 
state a position of mere stakeholder in the market-based and profit-oriented 
corporate  governance of public rail operators. Furthermore, the public rail 
operators had to split into three companies. The first company was to be 
a fully independent rail infrastructure manager. The two other companies had 
to split their business  between passenger and freight transport, at least in the 
accounting system, in order to  abolish their mutual interfinancing. At last, the 
public authorities have lost the right to directly award the public rail operator 
with subsidies for transport  services in the public interest, since the subsidies 
had to become a subject of competitive tenders44.

The neoliberal discourse of competitiveness has represented the main tool serv-
ing to legitimize and institutionalize the European railway area without frontiers. 
Thus, rather than being nationally insulated and protected, the railways, together 
with the related railway industries, were to be exposed to the market discipline, 
because “in order to enhance their competitiveness at world level those industries 
require an open, competitive, European market”45. Thus, the European railway 
market was depicted since the early beginning by its very essence as a “com-
petitive market”46 which would be led by the principles of a “fair and nondis-
criminatory competition” and providing “competing transport infrastructure”47 
facilitating “increasing competitiveness of the rail transport”48. In such a context, 

42 Standardization of licensing processes and the safety rules were dealt mainly with: Direc-
tive 95/18/EC of 19 June 1995; Directive 2001/13/EC of 26 February 2001; Directive 2001/14/EC 
of 26 February 2001; Directive 2004/49/EC of 29 April 2004; Directive 2007/59/EC of 23 October 
2007.

43 Infrastructural and interoperability issues were solved mainly by: Directive 95/19/EC of 19 
June 1995; Directive 96/48/EC of 23 July 1996; Directive 2001/16/EC of 19 March 2001; Regula-
tion (EC) No. 881/2004/EC of 29 April 2004.

44 Opening of the railway market and deconstruction of railway monopolies was mainly 
a matter of the following: Directive 91/440/EEC of 29 July 1991; Directive 2001/12/EC of 26 
February 2001; Directive 2004/51/EC of 29 April 2004; Directive 2007/58 of 23 October 2007; 
Regulation (EC) No. 1370/2007 of 23 October 2007.

45 Directive 96/48/EC of 23 July 1996.
46 Directive 91/440/EEC of 29 July 1991.
47 Directive 2001/14/EC of 26 February 2001.
48 Directive 2001/16/EC of 19 March 2001.
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the public funding regarding the railway sector had to be executed through “com-
petitive tendering”49. The state could intervene in the market only through its 
regulatory powers in order to enhance “regulated competition”50 by preventing 
anti-market or anticompetitive behaviour. Indeed, the EC had already initially 
put emphasis on the prevention of “the distortions of competition”51 regarding 
both technical or market issues as the corner-stone of the liberalization process. 
In sum, the more the idea of a single European railway was translated into the 
concrete concept, the more the neoliberal discourse of competition, marketization 
and regulation resonated in the acquis and EC policy proposals. Thus, the plans to 
establish the Single European Railway Area have recently included new appeals 
to open the national markets, eliminate legal barriers, and harmonize technical 
standards. At the same time, these appeals were conditioned by the transfers of 
regulatory powers from the national authorities to the newly established Euro-
pean Railway Agency and transferring the decision-making on railway subsidies 
from the state to the market52.

The twenty-year long period of implementing the railway acquis within the 
European governance space has produced a thorough legal restructuralization 
of national railways in the member states. The restructuralization has followed 
the raison du monde, giving the neoliberal rationale a hegemonic position in the 
articulation of the railway market-creation and transnationalization. Hence, the 
materialization of the single European railway was imagined only in repeated 
competitive discourses which offered no other alternative to market-based solu-
tions, while providing the member states merely with the competency of procom-
petitive regulation of such solutions (through the implementation and supervision 
of the railway acquis). The institutional change of railways in the member states 
was thorough in its de iure dimension, because it intended not only to create na-
tional railway markets within the single European railway, but also to reshape the 
social purpose of railways as such. This includes the relationship between the state 
and its public rail operators, but also the corporate governance of the public rail 
operators themselves. Indeed, the institutional change was an inherent part of the 
wider neoliberal restructuring, visible predominantly in the accession talks with 

49 Regulation (EC) No. 1370/2007 of 23 October 2007.
50 Ibidem; European Commission, White Paper: European Transport Policy for 2010: Time to 

Decide, COM(2001)370 final, Brussels 2001, pp. 21-22.
51 European Commission, White Paper: A Strategy for Revitalising…, op. cit., p. 18; Directive 

2001/14/EC of 26 February 2001; Regulation (EC) No. 1370/2007 of 23 October 2007.
52 European Commission, Communication from the Commission: Concerning the Development 

of a Single European Railway Area, COM(2010) 474 final, Brussels, pp. 1-11; European Commission, 
Communication from the Commission to the European Parliament, the Council, the European 
Economic and Social Committee and the Committee of the Regions on the Fourth Railway Package 
– Completing The Single European Railway Area to Foster European Competitiveness, COM(2013) 
25 final, Brussels 2013, pp. 1-11.
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the new member states like the Czech Republic53. Although possibly perceived 
as coercive, the railway acquis was understood as a voluntary policy transfer in 
line with the raison d’Europe and made possible by the absorption of the Czech 
state into the formal and informal networks of the European governance space54.

4. Raison d’Europe, Czech state, Czech railway

The Czech Republic was already a part of the EC’s plans to establish the single 
European railway in 199655. At the same time when the EC was contemplating 
the railway acquis, the České Dráhy monopoly was already being question by 
the neoliberal forces who led the post-socialist transformation towards national 
capitalism. As one of the biggest state-owned companies, České dráhy represented 
a considerable burden for the state budget and was therefore naturally included in 
the broader transformation of the Czech economy. Nonetheless, the institutional 
change of the Czech railway occurred only as a product of the Czech Republic’s 
growing dependence on transnational capital and crucially of the policy transfers 
in the consequence of its accession to the EU. Yet, the introduction was not 
a mere manifestation of the passive politics of EU conditionality. The EC has 
actively absorbed the Czech state into the formal and informal networks of the 
European governance space through the socialization of national politicians, 
bureaucrats and experts with the consensual knowledge of EU policy transfers56. 
Indeed, only the transnationalization of the Czech state has provided the railway 
liberalization with the concrete framework for its new institutional setting and 
social purpose. 

The establishment of České dráhy was perceived as a chance to break the public 
rail-operator state nexus and to create a company which would “perform its activity 
independently from the state, being market-oriented, and have interest in better 
economic results”, while preparing itself for the awaited privatization57. Neither 
privatization, nor any radical liberalization were however been implemented during 

53 European Commission, Comprehensive Monitoring Report on the Czech Republic’s 
 Preparations for Membership, COM(2003) 675 final, Brussels 2003, pp. 5-53.

54 D. Dolowitz, D. Marsh, “Learning from abroad: The role of policy transfer in contempo-
rary policy-making”, Governance: An International Journal of Policy and Administration 2000, 
No. 1, pp. 5-23.

55 European Commission, White Paper: A Strategy for Revitalising…, op. cit., p. 6.
56 A. Vliegenthart, L. Horn, “The role of the EU in the (trans)formation of corporate 

 governance regulation in Central Eastern Europe – The case of the Czech Republic”, Competition 
& Change 2007, No. 2, 137-154.

57 Czech National Council, Vládní návrh zákona ČNR o Českých dráhách, tisk č. 234, Česká 
národní rady, Praha, 13 December 1992.



181The transnationalization of railway in the Czech Republic: An instititutional travel...

the 1990s. The liberalization was impeded by the polemics which challenged 
the simple market-based transformation of the Czech railway and put it into the 
contradiction with the principle of public interest58. Thus, if the liberalization 
policies entered the legislature, they hardly endangered the České dráhy monopoly, 
because they were rather incomplete and later counterbalanced by the legislation 
which prioritized the public rail operator as an executor of strategic interests of the 
Czech state59. Moreover, a great opposition to any liberalization and privatization 
plans was expressed regularly by the railway unions which represented an 
influential interest group, as České dráhy was the biggest employer in the Czech 
Republic with between 90,000 and 116,000 employees during the 1990s60. Thus, 
when the government attempted to propose a privatization plan in February 1997, 
it was immediately contested by a five-day railway strike that paralyzed the whole 
country. Hence, the failure of railway liberalization as an inward-looking strategy 
based on national capitalism. This strategy was ill-conceived, because its only 
reasoning was liberalization for the purpose of liberalization. 

The strategy of inward-looking liberalization disappeared with the collapse 
of national capitalism at the end of 1990s. It has been however replaced by 
a liberalization legitimized with the raison d’Europe and further structurally 
encouraged by the reconfiguration of Czech capitalism along the needs of 
transnational capital. The railway acquis allowed the social forces supporting 
such a liberalization to present the ideal of a European railway as a pattern for 
the Czech railway. Thus, the liberalization of the Czech railway ceased to be in 
contradiction with the principle of public interest, because the EU membership 
of the Czech republic became the public interest per se. Railway acquis provided 
a discursive tool which allowed to express the affiliation to Europe as such. 
The liberalization was no longer done only for the purpose of liberalization, but 
for the purpose of Europe, as Miroslav Kapoun, a socialdemocratic member of 
parliament, implied: “dear colleagues, I would like to say that we were talking 
last week a lot about Europe and I think that this law is about Europe and about 
our aim to make the Czech railway an European one, and not any another one 
completely distinct from the European railways”61.

58 Parliament of the Czech Republic, 25th Meeting of Chamber of Deputies of the Parliament 
of the Czech Republic [stenographic record], Parlament ČR, Prague, 14 December 1994. 

59 For the incompleteness, see: Act No. 266/1994 Coll. (Collection of Laws of the Czech 
Republic, No. 79, 30 December 1994); for the strategic interests, see: Act No. 77/1997 Coll. (Col-
lection of Laws of the Czech Republic, No. 25, 11 April 1997)

60 České dráhy, Vývoj počtu zaměstnanců ČD, a.s. (ČSD) od roku 1989, Praha 2013, http://
www.ceskedrahy.cz/assets/skupina-cd/personalistika/personalistika-v-cislech/pocty-zamestnan-
cu.pdf [20.07.2013].

61 Parliament of the Czech Republic, 43rd Meeting of Chamber of Deputies of the Parliament 
of the Czech Republic [stenographic record], Parlament ČR, Prague, 11 December 2001.
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The European reasoning was then utilized by the three legitimizing claims 
for the harmonization of Czech railway legislature with the railway acquis. These 
claims were predominantly accepted either due to the EU conditionality in the case 
of social forces who would rather oppose neoliberal policies or for their neoliberal 
rationale in the case of social forces who were normally sceptical about the EU 
policy transfers. First, there was a necessity to internalize the railway acquis in 
order to guarantee that the Czech railway would converge on the EU technical 
or procedural standards and be properly incorporated into the European railway 
network62. Second, the acquis was necessary to be implemented, because it 
provided an opportunity to break the České dráhy-state nexus which was deemed 
overly indebted, non-transparent, and uncontrollable. At the same time, the acquis 
was to expose České dráhy to the disciplining force of market competition from 
private rail operators, turning the whole railway into a more fiscally viable and 
coherent sector of the Czech economy63. Third, it was necessary to implement 
the acquis, as it prepared České dráhy to endure the international competition 
on the single European railway64. The European reasoning has thus basically 
allowed to rationalize the liberalization and its aims to a higher purpose, thus 
basically overcoming the institutional inertia which had stalled the liberalization 
until then.

The internalization of the railway acquis has squeezed the once complicated 
relationship between the equal Czech and European rail networks into a simple and 
hierarchical relationship stating that “the state railway is a part of the European 

62 Parliament of the Czech Republic, 15th Meeting of Chamber of Deputies of the Parliament 
of the Czech Republic, [stenographic record], Parlament ČR, Prague, 7 July 1999; Parliament 
of the Czech Republic, 23rd Meeting of Chamber of Deputies of the Parliament of the Czech 
Republic [stenographic record], Parlament ČR, Prague, 26 November 2003; Parliament of the 
Czech Republic, 48th Meeting of Chamber of Deputies of the Parliament of the Czech Republic 
[stenographic record], Prague, 18 October 2005; Parliament of the Czech Republic, 13th Meeting 
of Chamber of Deputies of the Parliament of the Czech Republic [stenographic record], Prague, 
11 February 2011.

63 Parliament of the Czech Republic, 15th Meeting of Chamber of Deputies of the Parliament 
of the Czech Republic, stenographic record], Parlament ČR, Prague, 7 July 1999; Parliament 
of the Czech Republic, 43rd Meeting of Chamber of Deputies of the Parliament of the Czech 
Republic [stenographic record], Parlament ČR, Prague, 11 December 2001; Parliament of the 
Czech Republic, 27th Meeting of Chamber of Deputies of the Parliament of the Czech Republic 
[stenographic record], Prague, 31 January 2008; Parliament of the Czech Republic, 75th Meeting 
of Chamber of Deputies of the Parliament of the Czech Republic [stenographic record], Prague, 
12 March 2010.

64 Parliament of the Czech Republic, 15th Meeting of Chamber of Deputies of the Parliament 
of the Czech Republic, [stenographic record], Parlament ČR, Prague, 7 July 1999; Parliament of 
the Czech Republic, 43rd Meeting of Chamber of Deputies of the Parliament of the Czech Republic 
[stenographic record], Parlament ČR, Prague, 11 December 2001; Parliament of the Czech Repub-
lic, 28th Meeting of Chamber of Deputies of the Parliament of the Czech Republic [stenographic 
record], Parlament ČR, Prague, 24 February 2004.
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railway system”65. The Czech railway has become progressively transnationalized 
in a legal process which replaced the national with European. Therefore, the license 
of the rail operator from any EU member state has become automatically valid in 
the territory of the Czech Republic66. Similarly, rail vehicles licensed in any EU 
member state do not need a Czech licence any more67. The regulation mechanism 
has also changed. The regulatory authorities Drážní úřad (Railway Office), 
established in 1994, and Drážní inspekce (Railway Inspection), established in 2003, 
have gradually received more supervisory and sanctioning powers. At the same 
time, their reporting and coordinating duty has shifted appropriately towards the 
European Railway Agency68. The logic of the railway acquis has also predominated 
in the transport strategies of the ministry of transport, thus imposing convergence as 
the best solution not only for the railway, but for the economy as a whole. According 
to these strategies, the Czech railway was required to harmonize with the technical 
standards demanded by the railway acquis as well as to improve the independence 
of the regulatory authorities in order to enhance its own competitiveness69.

The dramatic change in the social purpose of railway governance was most 
visibly reflected in the transformation of the České dráhy-state nexus and the mar-
ketization of České dráhy’s purpose itself. In 1997, České dráhy was still defined 
as public company with a task to facilitate “the important society-wide strategic 
or publicly beneficial interests”70. In 2003, the public company has been trans-
formed into a joint-stock company with a new mission only to “provide transport 
services in accordance with its entrepreneurial plan and business interests”71. 
At the same time, Správa železniční dopravní cesty (SŽDC, Railway Infrastruc-
ture Administrator) was created as an independent rail infrastructure manager. 
 Finally, the subsidiary ČD Cargo was created in 2007 in order to separate the ac-
counting between the passenger and freight transport. The passenger and freight 
transport as well as the rail network management were thus legally separated. 
More importantly, almost any reference to the public interest or public service 
has disappeared from the railway legislation in relation to České dráhy. The rail 
network capacity is no longer preferentially allocated to the applicant with the 

65 For the complicated relationship, see: Act No. 266/1994 Coll. (Collection of Laws of 
the Czech Republic, No. 79, 30 December 1994); for the hierarchical relationship, see: Act No. 
194/2010 Coll. (Collection of Laws of the Czech Republic, No. 65, 16 June 2010).

66 Act No. 181/2006 Coll. (Collection of Laws of the Czech Republic, No. 61, 5 May 2006).
67 Act No. 103/2004 Coll. (Collection of Laws of the Czech Republic, No. 32, 5 March 2004).
68 Ibidem; Act No. 181/2006 Coll. (Collection of Laws of the Czech Republic, No. 61, 5 May 

2006); Act No. 377/2009 Coll. (Collection of Laws of the Czech Republic, No. 123, 30 October 
2009); Act No. 134/2011 Coll. (Collection of Laws of the Czech Republic, No. 51, 25 May 2011).

69 For example see: Dopravní politika ČR pro období 2014-2020 s výhledem do roku 2050, 
Ministry of Transport of the Czech Republic, Ministerstvo dopravy ČR, Praha 2013, pp. 4-87.

70 Act No. 77/1997 Coll. (Collection of Laws of the Czech Republic, No. 25, 11 April 1997).
71 Act No. 77/2002 Coll. (Collection of Laws of the Czech Republic, No. 34, 1 March 2002).
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“obligation of the public service”72. The state liability to cover the “verifiable 
economic loss including an appropriate profit” if any rail operator is contracted to 
carry out “unprofitable transport services in a public interest” has also been abol-
ished73. Moreover, the public subsidy responsible for rail transport has become 
subject to competitive tenders74. In sum, the state became a mere stakeholder no 
longer obliged to financially support the public rail operator. České dráhy has lost 
the control over the rail infrastructure and the legal entitlement to a preferential 
allocation of its free capacity. Nonetheless the most dramatic was the change in 
the social purpose of Czech railway from public to business interest.

The raison d’Europe has proven to be the main discursive tool to undertake 
railway liberalization, aimed at breaking up the České dráhy-state nexus. Indeed, 
the railway acquis has resonated not only throughout the parliamentary discussions 
preceding its adoption in the Czech railway legislature, but also throughout the 
expert documents arranged by the ministry of transport. Both suggested that the 
marketization of Czech railway and the increased independence of regulation 
and rail network management will make the Czech railway more competitive. 
At the same time, the internalization of railway acquis has represented a part of 
the practice which the Czech state used in order to express its affiliation to the 
EU and the single economic space, and here in particular the internal transport 
market. Such a practice has suppressed or co-opted the voices and interests of 
social forces which had been contesting the liberalization in the past. Thus, the 
České dráhy has been transformed without any significant protest of railway 
unions similar to the one in February 1997. Although České dráhy remained one 
of the biggest employers in the Czech republic, the company had only 26,000 
employees in 2012, a decrease of 60,000 jobs in just one decade75. Nonetheless, 
the institutional change of the Czech railway was not as obvious and linear process 
as the European reasoning and the legal changes suggest.

5. Raison d’état, České Dráhy – state nexus,  
compensatory monopoly

The České dráhy-state nexus was not broken completely, but had to be redefined 
as liberalization progressed. While the extra-economic nexus was broken de iure 
by the promarket legislation, it has been preserved de facto by a series of informal 
practices and networks. These practices consisted in attempts to reinterpret and 

72 Act No. 181/2006 Coll. (Collection of Laws of the Czech Republic, No. 61, 5 May 2006).
73 Act No. 134/2011 Coll. (Collection of Laws of the Czech Republic, No. 51, 25 May 2011).
74 Act No. 194/2010 Coll. (Collection of Laws of the Czech Republic, No. 65, 16 June 2010).
75 České dráhy, Annual Report of České dráhy Group 2012, Prague 2013, p. 4.
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reshape the market-based principles of liberalization in favour of České dráhy 
which led to a compensatory monopoly. It has thus provided the rail operator 
with two important benefits in order to adapt to the institutional change of Czech 
railway; enough time and patient capital. In short, the institutional change was not 
simply stalled. The change has indeed disembedded the  institutional legacy of the 
Czech railway and reconfigured the railway and its social purpose along the lines 
of pro-market logic. Yet, the České dráhy-state nexus has functioned as a channel 
for simultaneous processes of re-embedding the changes in the  socio-economic 
context of Czech capitalism. The compensatory monopoly was thus produced 
as a compromise between the imperative of liberalization (based on the raison 
d’Europe) and the institutional legacy of the Czech railway (based on the raison 
d’état). Nevertheless, the compensatory monopoly does not signify the end of 
liberalization. Rather, it represents the most salient indicator of liberalization 
as an unobvious process, characterized by its openendedness, unevenness and 
seeming contradictions.

Patient capital has been provided as a compensation for liberalization and 
followed the particular liberalization milestones. The compensatory monopoly 
firstly manifested itself in 2003 when České dráhy was transformed into a joint- 
-stock company, while SŽDC was established to assume the role of rail network 
manager. The law establishing both companies was consciously shaped in favour 
of České dráhy. All the previous České dráhy debts, amounting to CZK 56,686 
billion (EUR 1,793 billion)76, were taken over by SŽDC, that is the Czech state 
in effect. While SŽDC became the owner of the rail network and platforms, 
České dráhy retained machinery and assets (i.e. the land under the network and 
access paths with railway stations around the platforms). The constitutional court 
later questioned the asset redistribution, but the parliament interpreted the court 
decision in a way that allowed České dráhy to keep the already gained assets77. 
Thus, although SŽDC became the owner of the rail network, České dráhy had 
remained legally bound and financed by SŽDC to function as rail manager 
until June 200878. Only then, the operation management was transferred from 
České dráhy to SŽDC including the exchange of almost 10,000 employees and 
necessary machinery for CZK 11,852 billion (EUR 497,746 million) benefiting 
České dráhy. The transfer was finished by a similar exchange of machinery and 
9,500 employees for CZK 390 million (EUR 16,150 million) in September 201179. 
Finally, the transfer of land, access paths and stations for another CZK 6 or 12 

76 The exchange rate between CZK and EUR is adjusted for every case to the specific period 
based on the data of Czech National Bank.

77 Act No. 83/2003 Coll. (Collection of Laws of the Czech Republic, No. 33, 25 March 2002); 
Act No. 179/2003 Coll. (Collection of Laws of the Czech Republic, No. 63, 12 June 2002).

78 Act No. 179/2008 Coll. (Collection of Laws of the Czech Republic, No. 57, 28 May 2008).
79 Ibidem.
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billion (EUR 231,124 or 462,245 million) is being prepared in anticipation of the 
Fourth Railway Package80. In sum, SŽDC, originally established to secure fair 
and competitive access to rail network, has been used by the České dráhy-state 
nexus as a tool to rid the České dráhy of previous debts, while providing it with 
patient capital to sustain the expected market pressures.

Further patient capital and enough time to adjust to the liberalization process 
has been provided through the contracts which gave České dráhy an advantage 
to carry out the unprofitable transport services in public interest. Such services 
have been legally subsidized by the Czech state, because they were deemed to be 
a necessary public service. They have included the whole intrastate passenger 
transport. The services have been awarded by the ministry of transport on the 
national lines and by fourteen region administrations on the regional lines. České 
dráhy had been automatically awarded the subsidies until 2009, while it could 
also legally claim the verifiable economic loss including an appropriate profit 
until 2011. Thus, the subsidies paid by the ministry of transport recorded a 175% 
increase only in the period between 2006 and 200981. Moreover, the Czech state 
attempted to prolong the advantage given to České dráhy as much as possible 
in order to prevent any private rail operator to enter the Czech railway on the 
subsidized lines. When the EC Regulation No. 1370/2007, obliging member 
states to allocate subsidies only as the result of competitive tenders, was about to 
enter into force on 3 December 2009, the Czech state immediately agreed with 
České dráhy on 10-year contracts in order to avoid the competitive tendering 
both on the national and regional lines82. The contracts have effectively closed 
any further tendering for the regional lines until 201983. On the national lines, 
the 10-year contract included a commitment to the gradual tendering of 75% of 
contracted lines up to 2019, while the remaining 25% could be tendered only 

80 Ministry of Transport of the Czech Republic, Pro poradu ekonomických ministrů: Převod 
nádraží z majetku ČD, a.s. do majetku státu s právem hospodařit pro SŽDC, s.o., č.j. 51/2013-410-
PRIV/2, Ministerstvo dopravy ČR, Praha 2013.

81 Supreme Audit Office of the Czech Republic, Prostředky státního rozpočtu poskytované 
na úhradu ztráty ze závazku veřejné služby ve veřejné drážní osobní dopravě – kontrolní akce 9/23, 
at: Národní kontrolní úřad, Věstník Nejvyššího kontrolního úřadu 3/2010, Nejvyšší kontrolní úřad, 
Praha 2010, p. 246.

82 Ibidem, pp. 239-246.
83 In the case of regional lines, the region administrations firstly agreed on memorandum with 

the government. The memorandum required the government to annually provide all regions with 
stable financial support to partially cover the „verifiable economic loos” resulting from the regional 
railway transport for the next 10 years. The government guaranteed to provide the financial sum only 
under the condition that all regions contract the same rail operator to carry out the railway transport 
in public interest also for the next 10 years. See: Ibidem, p. 245; The Government of the Czech Repub-
lic, Usnesení vlády České republiky ze dne 31. srpna 2009 č. 1132 k finanční účasti státu na zajištění 
obslužnosti veřejnou železniční osobní dopravou, Vláda ČR, Praha, 31 August 2009. 
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after 201984. Hence, the compensatory monopoly has functioned as a tool used 
by the České dráhy-state nexus to cushion the effects of railway liberalization 
through informal practices and personnel networks.

Although the Czech state was supposed to be only a stakeholder in České dráhy 
as joint-stock company, the state ownership of 100% stocks turned the market- 
-based relationship into a fiction. The Steering Committee of České dráhy has 
been traditionally occupied by high bureaucrats from several ministries. At the 
same time, the Supervisory Board of České dráhy has always included members of 
parliament who were in many cases the same politicians defending the particular 
way of transformation of České dráhy in parliament or in public. For example, 
Miroslav Kapoun served as the chairman of Supervisory Board until 2001 and 
later its member between 2005 and 200785. Vojtěch Kocourek was combining 
official positions as the deputy to the minister of transport, member of Steering 
Committee and chairman of Supervisory Board between 2002 and 2009 and later 
as higher manager in SŽDC until 201286. Meanwhile, the railway union was also 
coopted. The organizer of the fiveday strike of 1997 and chairman of the railway 
union, Jaroslav Dušek, served as member of the Supervisory Board between 2003 
and 200887. Gustav Slamečka, the minister of transport who arranged the 10 year 
contracts, is an exemplary case of a former high bureaucrat and member of Board of 
Trustees of ČD Cargo who after his ministerial performance became the chairman 
of the Board of Directors in the same company88. In sum, the České dráhy-state 
nexus has bridged the shareholder principle of market-based relationship between 
the state and the rail operator through the extra-economic network of relations 
among politicians, state bureaucrats and union leaders. Albeit the nexus was also 
sustained due to non-transparent transfers of public money, allegedly financing 
political parties and their cronies, it should not be derided as a mere corruption 
network. The corruption factor shall be instead included into an understanding of 
the nexus as a cultural and historical condition of socio-economic coordination in 
the post-socialist Europe89.

The compensatory monopoly has not been a constant and stable feature of 
Czech railway. Its stability has crucially depended on the dynamics of the České 
dráhy-state nexus. As a compensatory tool, it has not reversed the liberalization 
of Czech railway as such. It has rather represented a seemingly contradictory 

84 Supreme Audit Office of the Czech Republic, Majetek státu, se kterým hospodaří státní 
organizace Správa železniční dopravní cesty – kontrolní akce č. 11/31, pp. 239-246.

85 České dráhy, Annual Report of České dráhy Group 2007, Prague 2008, p. 120.
86 České dráhy, Annual Report of České dráhy Group 2009, Prague 2010, pp. 14, 61.
87 České dráhy, Annual Report of České dráhy Group 2008, Prague 2009, p. 62.
88 ČD Cargo, Annual Report of ČD Cargo 2011, Prague 2012, pp. 14-17.
89 A. Ledeneva, “Corruption in Postcommunist Societies in Europe: A Re-examination”, Per-

spectives on European Politics and Society 2009, No. 1, pp. 69-86.
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process which allowed the liberalization to reconfigure the institutional legacy of 
the Czech railway along the railway acquis, while simultaneously regulating the 
reconfiguration with the principles of the same institutional legacy. Moreover, 
the compensatory monopoly has been continuously contested by various social 
forces which would prefer faster and more thorough liberalization. These forces 
are represented mainly by the political parties which are a fraction of the Czech 
state, but have either lost or never had a stake in the České dráhy-state nexus. 
Predictably, these forces include also all sorts of bureaucrats, economic experts 
and other technocrats who are part of the European governance space. Above 
all, these social forces are constituted by the interest groups representing private 
rail operators like RegioJet and Leo Express. Such forces push for the strict 
neoliberal interpretation of the railway acquis and the Czech railway legislature, 
because this benefits their own ideological and business interests. Indeed, they 
use the de iure liberalization to break the de facto nexus by taking legal actions 
against the Czech state or České dráhy at the various regulatory or judicial 
authorities, including the Czech constitutional court, the EC or the European 
Court of Justice. At the same time, the private rail operators materialize the 
railway market with their actual presence. RegioJet and Leo Express as the first 
rail operators compete with České dráhy at the non-subsidized line Prague-
Ostrava. RegioJet was directly contracted after a failed competitive tender to 
carry out transport service at one of the subsidized national lines from 2014. In 
conclusion, the liberalization has remained open-ended despite the existence of 
a compensatory monopoly.

6. Conclusion

The railway liberalization has proven to be an institutional change with 
hybridized and unobvious outcomes in the Czech Republic. Although the 
liberalization was produced, exchanged, legitimized and finally imposed 
through the formal and informal networks of the European governance space, 
its regulatory and neoliberal direction has been contested at the various scales 
of the same space. The change has reconfigured the Czech railway and its social 
purpose along a neoliberal rationale. This rationale correlated with promarket 
restructuring of Czech capitalism and its institutional complementarity which 
was produced by the ideational dependence of the Czech state on the raison 
du monde and raison d’Europe. While being accepted in general terms, the 
change has been nonetheless unevenly reshaped in particular terms of time and 
space, therefore compromising its impact with the underlining principles of the 
institutional legacy of the Czech railway.
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Thus, the railway lines subsidized by the Czech state shall be opened to 
competitive tendering according to the railway acquis since December 2009. 
However real competitive tendering will be fully accessible only after 2019. 
The individual lines of the national rail network will be opened gradually. The 
lines of the regional rail networks will be entirely closed for competition until 
2019. Similarly, the relationship between the Czech state and České dráhy has 
assumed the principles of a market-based relationship between a profit-oriented 
stakeholder and a profit-oriented joint-stock company. The relationship has 
however preserved informally an extra-economic character in the form of the 
České dráhy-state nexus. The nexus has provided České dráhy with patient 
capital and enough time, in the form of a compensatory monopoly, in order to 
cushion the short-term pressures derived from a competitive market which could 
destabilize the Czech railway as a synergic network. Although the hybridization 
of the formal market-based ownership and informal extra-economic practice of 
such an ownership may seem contradictory, it was a product of social regulation 
mechanism which used the compensatory monopoly to counterbalance the 
common sense of neoliberal policies, consisting in presumption that technical 
regulation and profit-orientation provide sufficient legitimacy for the stability of 
any market. At last, the compensatory monopoly has not been produced to halt 
the railway liberalization, but rather to shape it in a particular direction which 
in turn can be again contested and reshaped, therefore maintaining the railway 
liberalization as an open-ended process.
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Transnacjonalizacja kolei w Republice Czeskiej: instytucjonalny 
przeskok od monopolu formalnego do nieformalnego?

Streszczenie. W niniejszym artykule skoncentrowano się na niejasności liberalizacji w Re-
publice Czeskiej. W swej oczywistej formie proces liberalizacji – kiedy już zostanie uruchomiony 
– przybierałby trajektorię opartą na ścieżce zależności i prowadziłby do zliberalizowanego rynku 
przewozów kolejowych. Natomiast liberalizacja kolei czeskich zaowocowała czymś, co w niniej-
szym opracowaniu nazwano monopolem wyrównawczym. Obejmuje on nieformalne działania, 
które pozwoliły państwu czeskiemu przekształcić przedsiębiorstwo České dráhy w faktyczny mo-
nopol, podczas gdy w rzeczywistości przewoźnik państwowy stracił formę monopolu pod wzglę-
dem prawnym. Jak stwierdzono w artykule, liberalizacja stanowi produkt transnacjonalizacji 
państwa czeskiego poprzez absorpcję w globalną gospodarkę, a przede wszystkim Unię Europej-
ską. Jako państwo kandydujące, a następnie członkowskie, Republika Czeska była zobowiązana 
do przyjęcia kolejowego acquis communautaire wypracowanego w ramach Unii Europejskiej, 
co spowodowało konsekwentną transnacjonalizację czeskich kolei państwowych. Ze względu 
na swój transnacjnalistyczny, a jednocześnie rynkowy charakter uregulowania dotyczące kolei 
 całkowicie  zrestrukturyzowały także formalne otoczenie instytucjonalne czeskich kolei, włącza-
jąc w to społeczny cel przewoźnika České dráhy, który nie ma już służyć interesowi publicznemu, 
lecz raczej przestrzegać rynkowej logiki interesu przedsiębiorstwa. Niemniej jednak przyjęcie 
acquis nie okazało się bezkonfliktowe. Przeciwnie, dotychczasowe otoczenie instytucjonalne jest 
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nadal reprezentowane przez związek państwa i przewoźnika České dráhy, który miał być pró-
bą przekształcenia liberalizacji w taki sposób, aby wspomóc České dráhy wystarczającą ilością 
kapitału oraz czasu, i tym samym przygotować do konkurowania na zliberalizowanym rynku 
kolejowym. Rezultat tych nieformalnych praktyk, którego ucieleśnieniem stał się monopol wy-
równawczy, udowodnił, że liberalizacja kolei czeskich okazała się zmianą instytucjonalną, której 
efekty są nierównomierne, nie do końca wiadome, a także na pozór sprzeczne.

Słowa kluczowe: kolej, liberalizacja, europeizacja, urynkowienie, Republika Czeska, zmia-
ny instytucjonalne
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Security of maritime transport  
and the supply chain to the ports

Abstract. The Paper presents the scope of the Code for the Security of Ships and Port Facili-
ties (ISPS Code) and reasons of its adoption by the International Maritime Organisation (IMO). It 
indicates the need for the coverage by the provisions of the code, in certain situations, all vessels 
and all elements of the supply chain to the maritime ports and terminals, using for this purpose 
standards adopted by the International Organization for Standardisation (ISO).

Key words: security protection, maritime transport, supply chain, ISO, ISPS Code 

1. Introduction

While terrorist attacks are probably as old as human history, the terrorist 
 attacks in the United States on 11th of September 2001 as well as later attacks in 
London and Madrid drew the attention of the world public opinion. In professional 
literature (e.g. Paul W. Parfomak and John Frittelli)1 past and recent attacks on 
marine vessels and port facilities serving them and policy to deal with such a threat 
are discussed. Currently, piracy of ships and goods transported at sea is an issue, 
as dozens of piratical attacks on ships are noted each year. These attacks often 
occur in the Malacca Strait, the South-Chinese Sea, along the coast of  Somalia, 
in the Gulf of Aden, in the waters surrounding the archipelagos of the Philippines 
and Indonesia and in African ports. The aim of the article is to provide a short 

1 P.W. Parfomak, J. Frittelli, Maritime Security: Potential Terrorist Attacks and Protection 
Priorities, Congressional Report, 2007.
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overview of security threatening piracy and terrorist attacks, and discussing the 
ISPS as an instrument to deal with these problems, taking into consideration the 
total supply chain.

2. Maritime terrorist attacks

Information about maritime terrorist attacks can be found in the bulletin pub-
lished quarterly by the International Maritime Organisation (IMO – www.imo.
org). Some examples of such attacks are presented below. It can be observed that 
the reasons for terrorist attacks and piracy differ. While political terrorism is 
a popular motive, piracy often exists for economic gains:

1. Lord Mountbatten’s motor yacht was bomb attacked by members of the 
PIRA (Provisional Irish Republican Army) in 1979 during a race with a member 
of the British royal family. 4 people were killed as a result of the bomb attack.

Picture 1. Damaged warship USS Cole on board ship-dock 
Source: www.rawstory.com [21.05.2014].

2. The passenger ship Achille Lauro was hijacked by members of Palestinian 
Popular Front in 1985. One Jewish tourist was shot and thrown overboard during 
the attack.

3. The cargo ship Bolesław Krzywousty operated by the Polish Ocean Lines 
was strafed with machine guns, set on fire and grounded and its crew abducted 
near the coast of Eritrea by members of Popular Front for the Liberation of Eritrea 
on 3rd of January 1990.
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4. The cargo ship Władysław Łokietek operated by the Polish Ocean Lines 
was ransacked near the coast of Eritrea by members of Popular Front for the Lib-
eration of Eritrea on 26th of April 1991.

5. The cargo ship Bonovati was on 8th of October 1992 attacked by 50 pirates 
which washed its crew into the sea. The ship was grounded, ransacked and set on fire.

6. The cargo ship Silk Pride was attacked when moored in the harbour Point 
of Pedro in Sri Lanka on 30th of October 2001. 7 people were killed, including the 
4 attackers.

7. A Turkish passenger ferry boat was hijacked on the Black Sea in 1996 
by armed rebel Chechen armed. The 255 passengers were kept onboard ship by 
 terrorists for 29 days.

Picture 2. Flaming oil tanker Limburg
Source: www.historycommons.org [21.05.2014].

8. The USS Cole was attacked by two terrorists (“marine Shahid”) from Al 
Qaeda using a boat loaded with 270 kg of the explosive material in the port of 
Aden (Yemen) in 2000. As a result of the attack, in addition to the 2 “marine Sha-
hid”, 19 American seamen were killed and 39 others were injured. The damaged 
ship is presented on Picture 1.

9. The oil tanker Limburg carrying about 297,000 barrels of oil was hijacked 
near the coast of Yemen by two members of Al Qaeda on 6th November 2002. As 
a result of this suicide attack, in addition to the terrorists, two crew members were 
killed, 12 seamen were wounded and about 90,000 barrels of oil leaked from the 
ship to the Gulf of Aden. The burning oil tanker Limburg is shown on Picture 2.

10. The Filipino ferryboat Super Ferry 14 was hijacked by members of the 
Group Abu Sayafa in 2004. Terrorists brought 5 kg TNT to explosion which was 
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brought on board in photographic equipment, causing the death of 119 passengers 
and crew, and wounding 300 others.

Also maritime infrastructure has been the aim of terrorist attacks2:
1. Attacks on the oil terminals Khor al-Amaya (KAAOT) and Al Basra 

(ABOT) in Iraq in 2004 were carried out by two terrorist organizations, Islamic 
Jamaat al-Tawhid and the Jihad. The attacks were carried out by using small boats 
filled with explosive led. The terrorist action was part of a plan to destabilize 
Iraq. 3 people were killed and the costs associated with stopping the terminals for 
2 days were estimated at about 40 million USD. 

2. A suicide attack in the port of Ashdod in Israel in 2004 carried out by 
Hamas and Brigade Al-Aqsa Martyrs. Explosive material was smuggled into 
the port in a closed container 4 hours before the attack. Then, two terrorists 
after recovering the explosive material detonated it, killing 10 Jewish citizens  
of Israel. 

Figure 1. Places of attacks on ships in 2008
Source: ICC Commercial Crime Services (CCS), www.icc-ccs.org [21.11.2012].

2 www.icc-ccs.org [2.11.2012].
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According to the data published by the International Maritime Bureau (IMB) 
Piracy Reporting Centre, the following number of piracy and armed robbery 
incidents against ships were reported in 2012 (data updated on 20 Nov. 2012)3: 

1. Worldwide incidents:
– total number of attacks – 261,
– total number of ships’ hijackings – 26.
2. Incidents reported for Somalia:
– total number of attacks – 71,
– total number of ships’ hijackings – 13,
– total number of taking ships’ crew members or passengers in hostage – 212.
3. Vessels held by Somali pirates currently:
– vessels – 9,
– hostages – 154.
The Figures 1 and 2 present the places of attacks on ships in 2008 and the 

amount of attacks on different types of vessels in the first half of 20094.

Figure 2. The number of attacks on the different types of ships in the first half of 2009
Source: ICC Commercial Crime Services (CCS), www.icc-ccs.org [21.11.2012].

3 ICC Commercial Crime Services (CCS), www.icc-ccs.org [21.11.2012].
4 Ibidem.
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To protect the maritime shipping against acts of piracy and terrorism, the In-
ternational Maritime Organisation (IMO) as a specialized agency of the United 
Nations is responsible for improving maritime safety and security and preventing 
pollution from ships. During the Diplomatic Conference on Maritime Security held 
in London in December 2002 amendments to the existing provisions of the basic 
international document regarding safety of shipping trade – the International Con-
vention for the Safety of Life at Sea (SOLAS) and the Code for the Security of Ships 
and Port Facilities (ISPS Code) – were adopted. These new regulations form the 
international framework through which ships and port facilities can co-operate to 
detect and deter acts which threaten security in the maritime transport sector5. They 
represent a significant change in the approach of the international maritime indus-
try to the issue of security in the maritime transport sector. Implementation of the 
provisions requires continuing effective co-operation and understanding between 
all those involved with, or using, ships and port facilities including ship’s person-
nel, port personnel, passengers, cargo owners, ship and port managers and those in 
national and local authorities with security responsibilities. Existing practices and 
procedures had to be reviewed and changed to provide an adequate level of security. 
In the interests of enhanced maritime security additional responsibilities had to be 
carried by the shipping and port industries and by national and local authorities.

Additionally IMO adopted legal regulation to enable establishing ships monitoring 
systems on coastal waters (using ship borne automatic identification system – AIS) 
and on the high sea (by the long-range identification and tracking system – LRIT).

The ISPS Code is placed:
1. On ships under the International Management Code for the Safe Operation 

of Ships and for Pollution Prevention (the so-called ISM Code6).
2. In port facilities in accordance with the provisions of the state and local 

regulations.
The European Union incorporated provisions of the ISPS Code without sub-

stantive changes by the Regulation of the European Parliament and of the Council 
on enhancing ship and port facility security in 20037. In Poland the provisions of 
the code have been introduced by the Act of 4 September 2008 on the protection 
of inland and sea ports8.

5 Code for the Security of Ships and Port Facilities, IMO, London 2002; R. Wawruch, 
“Application of the ISPS code in supply chain intermodal transport”, Zeszyty Naukowe Politechniki 
Śląskiej 2006, No. 1721, Series: “Transport”, Issue 62, p. 521-528.

6 Resolution A.741(18), the International Management Code for the Safe Operation of Ships 
and for Pollution Prevention, IMO, London 1993.

7 Regulation of the European Parliament and of the Council on enhancing ship and port 
facility security, Commission for the European Communities, Brussels 2003.

 8 Ustawa z dnia 4 września 2008 r. o ochronie żeglugi i portów morskich, Dz.U. nr 171, 
poz. 1055.
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3. Most important provisions of the ISPS Code

The main objectives of the ISPS Code are9:
1. To establish an international framework involving co-operation between 

governments, government agencies, local administrations and the shipping and 
port industries to detect security threats and take preventive measures against 
security incidents affecting ships or port facilities used in the international 
trade.

2. To establish the respective roles and responsibilities of the governments, 
government agencies, local administrations and the shipping and port industries 
at the national and international levels for ensuring maritime security.

3. To ensure the early and efficient collection and exchange of security-related 
information.

4. To provide a methodology for security assessment so as to have in place 
plans and procedures to react to changing security level.

5. To ensure confidence that adequate and proportionate maritime security 
measures are in place.

This Code applies to10:
1. The following types of ships engaged on international voyages:
– passenger ships, including high-speed passenger craft,
– cargo ships, including high-speed craft, of 500 gross tonnage and upwards, 
– mobile offshore drilling units (MODU), and
2. Port facilities serving such ships engaged on international voyages.
Additionally, governments shall decide the extent of application of the code to 

those port facilities within their territory which, although used primarily by ships 
not engaged on international voyages, are required, occasionally, to serve ships 
arriving or departing on an international voyage.

The described code does not apply to fishing vessels, yachts, warships, naval 
auxiliaries and other ships owned or operated by a government and used only 
on government non-commercial service. It introduces fairly stringent security 
 requirements for listed means of maritime transport and ports that support them 
to deal with the widely understood security threats. Three levels of protection 
depending on the degree of risk of offending security events have been distin-
guished. The particular levels of protection are11:

1. Security level 1 (normal level) – the level for which minimum protective 
security measures shall always be maintained.

 9 Code for the Security of Ships…, op. cit.
10 Code for the Security of Ships…, op. cit.; R. Wawruch, “Application of the ISPS code…”, 

op. cit.
11 Ibidem.
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2. Security level 2 (heightened level) – the level for which appropriate 
 additional protective security measures shall be maintained for a period of time 
as a result of heightened risk of a security incident.

Picture 3. Wire razor on ship’s open deck
Source: www maritime-security.eu [24.11.2012].

3. Security level 3 (the highest level) – the level for which further specific pro-
tective security measures shall be maintained for a limited period of time when 
a security incident is probable or imminent, although it may not be possible to 
identify the specific target.

Higher security level indicates a greater likelihood of occurrence of a secu-
rity incident. Factors to be considered in setting the appropriate security level in-
clude the probability that the information on the threat is credible, corroborated,  
 

Picture 4. Scanning of the container contents at the gate to the container terminal  
and control of cargo using a dog

Source: www.icc-ccs.org [21.11.2012].
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Picture 5. Terminal in the port in Gdynia – CCTV surveillance system, fence  
and tower lighting projector

Source: author’s own photos.

specific or imminent and the potential consequences of such a security incident 
known.

The owners of the vessels and port facilities (terminals), or persons managing 
them are obliged to12:

1. Determine the most likely types of accidents that can compromise the 
 safety of the ship or managed object at each level of risk and their scenarios. 

Picture 6. Closed gate limiting railway access to the port in Gdynia
Source: author’s own photos.

12 Ibidem.
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2. Evaluate the probability of accidents listed in point 1 on particular security 
levels and the likely consequences, they may cause for human life and health, the 
environment, as well as economic losses.

The ship and port facility owners or managers have to conduct the so-called 
ship (port facility) security assessment and to prepare, on the basis of this 
 assessment, the security protection plan. All safety protection measures should 
be documented, approved and checked by maritime administration of the ship and 
port facility adequately.

Sample of the port facility security assessment and the contents of the facility 
security protection plan are described by Ryszard Wawruch13. Pictures 3-6 present 
samples of protective measures taken onboard ships and in ports according to the 
ISPS Code requirements.

4. Effectiveness of the measures taken for the protection  
of ships and port facilities security

Ships’ monitoring systems are established in accordance with the require-
ments of the International Convention for the Safety of Life at Sea14 and the 
regional and national regulations. In accordance with this convention and the 
current European (regional) and Polish (national) provision, the following ships 
are monitored:

1. All passenger ships, irrespective of the type of engaged voyages.
2. Cargo ships of gross tonnage not less than 300 engaged on international 

voyages and not less than 500 undertaking the national travels.
3. Fishing vessels with length not less than 15 metres (on UE waters only).
4. Mobile offshore drilling units (MODU).
Implementation of the ISPS code and ships monitoring systems has raised the 

level of security only partly. There are many reasons of this state of affairs. The 
most important are15:

1. The provisions of the code and monitoring systems do not cover all the 
seagoing vessels and all ports, terminals and marinas serving them.

2. The provisions of the code do not cover all service providers involved in the 
handling of ships and port facilities and in maritime transport.

3. There is a lack of real opportunities to check all goods loaded on ships and 
discharged from them in the sea ports.

13 R. Wawruch, “Application of the ISPS code…”, op. cit.
14 International Convention for the Safety of Life at Sea (SOLAS), 1974, Consolidated 

Edition, IMO, London 2009.
15 R. Wawruch, “Application of the ISPS code…”, op. cit..
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According to data provided by the Lloyd Register of Shipping, in accordance 
with the conventional requirements, the provisions of the Code apply respectively 
only to 54% and 43% of the total number of currently operated sea passenger 
and cargo vessels of gross tonnage not less than 100. Maritime ships monitoring 
systems allow potentially controlling all maritime traffic of passenger ships 
and about 58% of the cargo vessels16. However, it should be mentioned that this 
monitoring is possible only in relation to the vessels with installed and switched 
on AIS and LRIT onboard equipment. This equipment might be switched off on 
each ship when its master based on his professional judgement believes that the 
continual operation of these devices might comprise the safety or security of his 
ship.

The provisions of the code and monitoring systems do not apply to marine 
fishing vessels, small sea sport and recreational vessels and inland ships, which 
can be easily used for a terrorist attack on the coastal infrastructure and large pas-
senger vessels and cargo ships, such as oil tankers.

One of the main objectives of the ISPS code is to increase the level of protection 
of the security of vessels engaged on international voyages and port terminals 
serving them through rigorously followed the principles of limited access to 
them and checking all delivered goods. All road access to them is continuously 
guarded, often also monitored by CCTV systems. All persons wishing to enter 
their areas are identified and their luggage checked. Precautions in this respect are 
similar those utilised in airports. 

The introduction of the code does not eliminate, however, the use of ships 
to transport prohibited goods, as its provisions do not apply to service providers 
involved in the operation of vessels and cargoes in maritime transport, other than 
ship owners, managing companies and shippers. In particular provisions of the 
code do not concern the owners of the goods to be transported, services involved 
in the handling of marine ships, agencies employing the ship’s crew, technical ser-
vice companies, suppliers of food, fuel, drinking water, etc. In addition, the code 
does not require checking the contents of all cargo units (containers) delivered to 
the port and loaded on the vessel or discharged from it. Its authors thought that 
sufficient protection in this regard are the checks carried out by customs offices. 
The practice has shown this is not sufficient. Due to the time-consuming control 
of the cargo unit contents, in any port, and in particular in any container terminal, 
the customs officers do not check the contents of all cargo packages. For example, 
in the USA, in one of the states requiring introducing the means to reduce the 
extent of the terrorist threat, customs officers controlled the contents of 10-40% 
of the containers imported by sea only17.

16 Ibidem.
17 Ibidem.
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5. The need to extend the range of application of the code  
and vessel monitoring systems

The facts described briefly in Section 4 indicate that in order to make enforce-
ment of the provisions of the ISPS Code more effective it is necessary to:

1. Take action to extend the scope of application of the code, in particular to 
enter the technical measures and procedures required by the code to other divi-
sions of transport and services related with maritime transport, mainly to the so-
called supply chain to the port, and

2. Limit the opportunities for small vessels to sail near important and sensi-
tive coastal infrastructure and ships and to establish, in certain situations, manda-
tory monitoring of these crafts.

The term supply chain refers to the set of resources and processes, starting 
from the raw material, through the production, storage, distribution and delivery 
of product or service by all modes of transport to the final recipient18. Provisions 
on the security protection should follow each element of the supply chain. All 
factors that have or may have an impact on the security and quality of the service 
provided, including economic factors, should be taken into account. The company 
may introduce the provisions in the framework of the introduction or the change 
of an existing quality management system. The provisions of the International 
Organization for Standardization (ISO), and in particular the international standards 
ISO 28000 series covering, inter alia, to the following standards, may be of help19:

1. ISO 28000 Ships and marine technology – Security management systems 
for the supply chain. 

2. ISO 28001 Best practices for implementing supply chain security, assessments 
and plans.

3. ISO 28002 Security management systems for the supply chain – Develop-
ment of resilience in the supply chain – Requirements with guidance for use.

4. ISO 28003 Security management systems – Requirements for bodies pro-
viding audit and certification of supply chain security management systems.

5. ISO 28004 Security management systems for the supply chain – Guidelines 
for the implementation of ISO 28000.

6. ISO 28005 Security management systems for the supply chain – Electronic 
port clearance (EPC).

The standards of these series based on the methodology marked by the abbre-
viation PDCA, which comes from the first letters of words in the English language 

18 H.C. Pfohl, Systemy logistyczne. Podstawy organizacji i zarządzania, Instytut Logistyki 
i Magazynowania, Poznań 2001.

19 ISO 28000 Ships and marine technology – Security management systems for the supply 
chain, ISO, Geneva 2007.
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to represent actions to be sequentially execute in introducing these standards and 
complying with them. These activities are: planning, performing, review and ac-
tion (Plan-Do-Check-Act). The definitions of individual activities are described 
in R. Wawruch (2006)20.

The above mentioned standards may be introduced using the procedures 
presented in standard ISO 14001 specifying the approach to management systems 
based on risk analysis, or in the standards ISO 9000 series on quality management 
systems, for example the standard ISO 900121. In both cases, the effective 
implementation of the policy on the protection of the supply chain to the sea ports 
requires the involvement of a substantial part of the population, employed sometimes 
in sections seemingly not related to the maritime transport. It is difficult to involve 
a manufacturer of particular article operating far away from the sea, its local carriers 
or wholesale distributor, or one of the subsequent stages of the sale of the product 
that is designated for maritime transport. But the code requirements will be met 
only if the principle of the product protection will be observed widely at all stages 
of its production and distribution. Therefore, the easiest way is including them in 
the quality management system. For this purpose, however, it is required to raise 
the level of knowledge on the topic discussed in the paper among the employees 
of all companies being a part of the supply chain. Otherwise it will be difficult to 
convince the managers and staff of enterprises that they should, in accordance with 
the requirements of the above mentioned ISO standards22:

1. Establish, implement, maintain and continuously improve the management 
system of the protection of production.

2. Ensure compliance with the declared policy of the security management 
system introduced by the company operating in maritime transport.

3. Get a quality certificate for the system of protection issued by an accredited 
institution or state for independently complying with the requirements of the 
relevant management system introduced according to the ISO standards.

6. Concluding remarks

The provisions of the ISPS Code for all elements of the supply chain to 
the ports, using for this purpose the standards ISO 28000 series, as well as 

20 R. Wawruch, “Application of the ISPS code…”, op. cit.
21 F.M. Viadiu, M.C. Fa, I.H. Saizarbitoria, “ISO 9000 and ISO 14000 standards: an 

international diffusion model”, International Journal of Operations & Production Management 
2006, Vol. 26, No. 2, pp. 141-165, http://www.sc.ehu.es/oewhesai/ijopm.pdf [27.11.2012].

22 ISO 28000 Ships and marine technology – Security management systems for the supply 
chain, ISO, Geneva 2007; R. Wawruch, “Application of the ISPS code…”, op. cit.
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compulsory monitoring of all vessels should be introduced in certain situations 
to ensure the effective protection of maritime transport system. The organisation 
or company introducing the provisions of these standards should specify the 
scope of protection and establish, document, maintain and continually improve 
an effective management system for the identification and assessment of the risk 
of security threats, as well as the control and mitigation of the consequences of its 
occurrence. This should include determination of the23:

1. Level of risk of the terrorist or criminal activities and accidental damage 
and risks that may cause suppliers and cooperation partners.

2. Possible natural hazards that may affect the safety and continuity of pro-
duction and transportation.

3. Degree of fulfilling formal requirements in terms of security and its protec-
tion and the degree of preparation of effective protective and preventive measures.

Widespread introduction and subsequent enforcement of the provisions of the 
ISO 28000 series of standards creates, however, social and economic issues that 
need to be overcome. This may be in particular difficult in maritime transport, 
as it is internationally oriented, including different countries not only with 
different levels of socio-economic development, but also differing institutional 
frameworks (existence and enforcement of laws and regulations). This is of 
particular importance, as many acts of piracy appear at the coast of Africa (often 
only being transit waters) as well as South and South-East Asia, with weaker 
government control than in, for example, many European ports.
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Bezpieczeństwo transportu morskiego  
oraz łańcuchów dostaw do portów

Streszczenie. W niniejszym artykule przedstawiono główne założenia Międzynarodowego 
Kodeksu Ochrony Statku i Obiektu Portowego (International Ship and Port Facility Security 
Code – ISPS Code) oraz przyczyny jego przyjęcia przez Międzynarodową Organizację Morską 
(International Maritime Organisation – IMO). Wskazano na potrzebę rozszerzenia kodeksu, 
w określonych sytuacjach, na wszystkie statki oraz elementy łańcucha dostaw do portów i termi-
nali morskich, przy wykorzystaniu standardów przyjętych przez Międzynarodową Organizację 
Standaryzacji (International Organization for Standardisation – ISO).

Słowa kluczowe: ochrona bezpieczeństwa, transport morski, łańcuch dostaw
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Abstract. In this article, changes in logistical management related to the increased importance 
of ecological issues are considered from a theoretical point of view. The possible impact of 
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The existing model of logistical management is modified regarding the information flow and 
implementing recycling processes at every stage of enterprise’s logistics chain.
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1. Introduction

The modern world is characterized by a tremendous increase of burden on 
the environment resulting from the expansion of the anthropogenic environment 
and intensification of use of natural resources. Mass production and increased 
consumption have allowed many nations to raise living standards, reduce 
production costs and to make available numerous material goods and values 
which until recently were inaccessible for the majority of population, as well as to 
ensure the mass transfer of labour forces, capital and knowledge within different 
countries1. These processes take place at the background of social standards 
and values lagging technological demands of the modern production, the use of 
archaic forms of environmental management, extensive resource development 

1 P.K. Rao, Sustainable Development – economics and policy, Blackwell Publishers, Oxford 
2000.
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in developing  countries and redeployment of ‘dirty manufactures’ outward 
highly developed countries. The increase of the amount and volumes of material 
flows resulting from internalization of production, fixation of the geographical 
specialization of labour bolster social and economical stratification of the 
countries which is accompanied by a dramatic deterioration of the environment2. 
The increase of the requirements of customers regarding the quality and ecological 
‘leanliness’ of products can be seen as a reaction to the aggravation of the 
ecological problems. That is why manufacturers tend to pay greater attention 
to product certification and communicating to their potential customers their 
principles of the organization of the manufacturing process, the essence of the 
measures for environmental protection as well as the environmental friendliness 
of a product through the whole logistic chain: from producing and purchasing the 
raw materials necessary for the product manufacturing to the product delivery to 
the final customer. Manufacturers more often organize informational events aimed 
at explaining the ecological logistics of their companies and the implementation 
of principles of ‘green’ supply chain3. 

Modern businesses should realize new interests of their clients and their own 
corporate responsibility for the current state of the environment and its further 
changes as these will greatly influence the competitive ability of producing 
enterprises and supplying organizations with the focus on the design, selection, 
implementation and rational use of producing technologies which meet the 
modern requirements to the rational use of the natural resources and environment 
sustainability. 

Considerable experience in developing general principles and mechanisms of 
enterprise and business operations with the use of logistics has been accumulated 
both by scientific and practical activities. Michael Porter and Douglas Lambert4 
were pioneers in the research the problems of logistical activity influence on qual-
itative parameters of the environment and trends in solving ecological problems. 
The problem of integrating the ecological component into the system of logistical 
management is also considered in the scientific works of Ukrainian scientists such 
as Yevgen Krykavsky, Nadezhda Pakhomova, Tat’yana Skorobogatova, Valeryy 
Meshalkin and Maryna Nekrasova5.

2 M. Castells, The Rise of the Network Society, Blackwell Publishers, Cambridge 1996; 
J. Sachs, The End of Poverty: economic possibilities for our time, Penguin, London 2005.

3 Stakeholders, the Environment and Society, eds. S. Sharma, M. Starik, Edward Elgar, Chel-
tenham 2004; P.R. Murphy, R.F. Poist, “Green logistics strategies: An analysis of usage patterns”, 
Transportation Journal 2000, Vol. 40, No. 2, pp. 5-16.

4 S.K. Srivastava, “Green supply-chain management: A state-of-the-art literature review”, 
International Journal of Management Reviews 2007, No. 1, pp. 53-80.

5 Ye.V. Krykavskiy, Logistychne uprawlinnia: pidruchnyk, Wyd. nacionalnogo uniwersyte-
tu Lwiwska Politechnika, Lviv 2005; V.P. Mieshalkin, Promyshlennaya logistika i ustoychiwoye 
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Integration of the ecological component into the system of logistical man-
agement has led to the development of the concept of ‘ecological logistics’ or 
‘ecologistics’, which can be understood as the formation and management of lo-
gistical processes (transportation, stocking, production, utilization) with the aim 
to limit negative impacts on the environment. Regarding waste, this concerns its 
gathering, accumulating and sharing to utilization or liquidation6. However, the 
environmental aspects have not been a focal point in the field of logistical mana-
gement at a business enterprise. 

The objective of this paper is to include environmental factors in a model of 
logistical management. In this context, it is necessary to identify the principal 
orientations of a business enterprise activity in which the environmental prin-
ciples have to function, as well as to estimate the possible influence of integration 
the environmental factors into logistical management on the financial results of 
a business enterprise activity. 

2. Current developments in logistics management

Any activity of economical subjects within different forms of ownership are 
directly or indirectly connected with negative impacts on the environment and 
the use of nature. Environmental problems have been the topic of many UN con-
ferences. At the 1972 UN Conference on the Human Environment, the World 
Conference in Rio-de-Janeiro in 1992 and many other conferences the problems 
of interrelation of the environment with social and economical development were 
raised and recommendations on further use of the environment and natural re-
sources were given7. The impact on the environment of basic logistical processes 
is an important reason for incorporating the ecological factor to the research of 
logistic management. 

The inclusion of environmental issues in logistic management can, on the 
one hand, create new business opportunities, but is on the other hand related to 
risks and costs. Win-win opportunities appear when reduced resource use leads 
to lower production costs (e.g., reduced energy use does reduce costs as well as 
environmental pollution). However, introducing recycling may not necessarily 

razwitiye, Elektronnyi resurs [23.02.2013]; M.N. Nekrasowa, Konspekt lekcyi k kursu “Modeli 
uprawlenia prirodopolzowaniyem I OWOS, Elekronnyi resurs [23.02.2013]; T.N. Skoroboga-
towa, “Konkurentosposobnost sfery uslug w aspekte ekologicheskoy logistiki”, Kultura Narodow 
Prichernomoria 2001, No. 18, Vol. 2, pp. 153-161; Ekologicheskiy menedzment: uchebnik dlia 
WUZow, eds. N. Pachomowa, K. Richter, A. Endres, Piter 2003.

6 A. Korzeniowski, M. Skrzypek, Ekologistyka zużytych opakowań, Instytut Logistyki 
i Magazynowania, Poznań 1999.

7 P.K. Rao, op. cit.
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lead to cost reduction. In Figure 1 a model of logistic management is presented. 
This is a modified version of the model developed by Olena Bakulich and Iryna 
Dziwaltowska8. Such a model facilitates the identification of costs and benefits 
for different stakeholders.

An important issue is the minimization of flows. Traditionally, this concerns 
the financial, material and energy flow. This may lead to cost reduction, and 
in case of material and energy flow, also to serious environmental advantages. 
However, financial and information flows are also related to the use of factors of 
production, and the use of environmental resources for IT systems. Thus, also here 
environmental and cost benefits may be achieved. However, an analytical problem 
is that trade-offs may exist between different flows. For example, a reduction of 
material flows may create the need for increased information flows. 

 

Figure 1. Environmental friendly model of logistical management of a business enterprise
Source: authors’ own elaboration based on: O.O. Bakulich, I. Dziwaltowska, “Aspekty wprowadzhennia 

system ekologichnogo orientowanogo uprawlinnia”, Elektronnyi resurs, Wisnyk Nacionalnogo transportnogo 
uniwersytetu 2009, No. 19, Part 2 [23.02.2013].

8 O.O. Bakulich, I. Dziwaltowska, “Aspekty wprowadzhennia system ekologichnogo orien-
towanogo uprawlinnia”, Elektronnyi resurs, Wisnyk Nacionalnogo transportnogo uniwersytetu 
2009, No. 19, Part 2 [23.02.2013].
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The inclusion of the information flow to the model enables the clarification 
of the major orientations of the business enterprise’s eco-logistical management. 
The authors suggest that an important aim should be the improvement of the 
 enterprise image or rating on the home and foreign markets. Moreover, there may 
exists a necessity to create a (more) positive social opinion about business enter-
prise activities for marketing reasons. It can be seen from the model in Figure 1 
that during the process of solving practical tasks in the business enterprise man-
agement some flows should be minimized, and others be maximized. Positive 
aspects of introducing the environmental factor into in the logistic activities of 
business enterprises are:

1. Improving enterprise image.
2. Meeting customer expectations.
3. Distinction among competitors, higher competitiveness.
4. Lowering logistics costs.
A ‘green image’ is an important issue in many industries. In Figure 2, the 

‘greenness’ of of different electronics companies according to a ranking of 
Greenpeace is presented. On a scale from 1-10, Hewlett Packard was the most 
green company with a score of 5.9. While this rating does not directly influence 
sales and revenues, the improved enterprise image may provide a marketing 
advantage. Furthermore, the expectations of environmentally conscious customers 
are met. Also, stakeholders on the financial markets and other stakeholders may 
be positively influenced. 

Figure 2. Rating of ‘green electronics’ 
Source: Guide to Greener Electronics, Greenpeace, 2011, http://www.greenpeace.org/international/

Global/international/publications/climate/2011/Cool%20IT/greener-guide-nov-2011/guide-to-greener-elec-
tronics-nov-2011.pdf [23.02.2013].

As discussed, improving the environmental performance of a company may 
be related to an increase in the operational costs of the business enterprise, 
negatively influencing the profit margin. The decrease in the profit margin 
may be compensated by the final customer eventually willing to pay a higher 
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price for an ecological product or service. Moreover, in case of over-saturated 
markets, high inflation, recession in some branches or the economy as a whole 
as well as the absence of product differentiation, competitive superiority may 
be provided.

Firstly, there competitive advantage is important in the context of the ex-
ternal framework: market demand, social values and law regulations, which are 
aimed at diminishing harm for the environment, promoting the protection of 
natural resources the increase in effectiveness of their use. Business enterprises 
can use  reactive and proactive measures by themselves or in accordance with 
the demands of the external environment. The first method allows enterprises 
to get a long-term competitive superiority and even to create a new market seg-
ment, where they will be dominating. The company should be prepared to deal 
with the effects of active lobbing for environmental protection and the intro-
duction of more strict environmental standards for production. Creating value 
and usefulness by way of ecologically safe products allow to edge competitors 
out and defend the own markets by non-tariff limitations when regulations in 
export markets change.

 Secondly, the formation of the external framework is determined by the 
formation of the internal framework: corporate standards of business production, 
taking social responsibility by a company for protecting the environment, 
expanding the philosophy of environmental friendliness to the whole chain 
creating value for the business enterprise.

When taking into account the environmental factor in logistics management, 
the basic rule of logistics (‘7R’ principle) should be modified: “the right product 
with the right quality in the right quantity has to be delivered at the right time 
and the right place to the right customer at the right cost”9 at “the right level of 
environmental-friendly production”. For this reason the authors propose a new 
acronym for the principal law of logistics: ‘7R + E’. This means: “the right product 
with the right quality in the right quantity with the right level of environmental- 
-friendly production has to be delivered at the right time and the right place to the 
right customer at the right cost”.

It is important to realize that the environmental-friendliness of operation and 
production processes cannot be and should not be considered separately from the 
processes themselves. When ecology concerns the interrelation of the function-
ing of the ecosystem and the impact of (in particular man-made) environmental 
problems on its functioning, environment-friendliness as a process of subsequent 
implementation of organizational and technical measures directed at the increase 

9 Ye.V. Krykawskiy, op. cit.; M.A. Oklander, Logistyka: pidruchnyk, Centr uchbowoi litera-
tury, Kyiv 2008.
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of the effectiveness of natural resource use and improving the state of the natural 
environment is an inseparable part of the special functions of modern management.

3. Concluding remarks

In this article, the importance of introducing environmental factors into logis-
tics management was discussed. Environmental management may go in pair with 
reduced material and energy flows, and may in some sectors and in countries with 
many environmentally aware consumers create a serious competitive advantage 
due to improvement of image, and the satisfaction of consumer expectation. Fur-
thermore, the company may be prepared for future change inlegislation regarding 
environmental protection. Of course, there are many difficult issues which may 
lead to an increase in costs and threaten the profit margin. However, in countries 
where environmental management and logistics management have been less de-
veloped (e.g., Ukraine), large synergy effects may be obtained, for example by 
undertaking the following actions: 

1. Recycling provides on the one hand the possibility to use wastes as a raw 
material for production, while on the other hand being an opportunity to solve the 
waste utilization problem. Besides the economic advantage, there also may be an 
image effect in countries with environmentally aware consumers. Furthermore, 
in countries with a lack of or poor enforced environmental regulation, it may be 
that such regulation may be introduced in the future, while resources for pro-
duction may become more scarce. This may create an incentive for companies, 
in particular those willing to compete on foreign market, to introduce a logistic 
waste management system.

2. Developing consumer relations by broadening the relations with the com-
munity and the implementation of a policy of openness at all the stages of the 
logistical chain, which may make the inclusion of the business enterprise in in-
ternational ratings of environment-friendly production, improving its competitive 
position.

The proposed new acronym for the principal law of logistics ‘7R + E’, mean-
ing “the right product with the right quality in the right quantity with the right 
level of environmental-friendly production has to be delivered at the right time 
and the right place to the right customer at the right cost”, can be the basis for 
deeper analysis in the future. All R’s should include the environmental com-
ponent. For example, regarding the right time, this should not only depend on 
customer demand and cost considerations, but also the environmental impact of 
faster or slower deliveries. In the case of the supply chain, the right place and right 
customer can be related to delivering to companies properly managing waste and 
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fulfilling environmental standards. To conclude, in fact, it can be argued that  
‘7R + E’ should be applied to the whole logistic chain, which should be a topic for 
further research.
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Środowiskowe czynniki zarządzania logistycznego

Streszczenie. W niniejszym artykule omówiono pod kątem teoretycznym zmiany w zarzą-
dzaniu logistycznym związane ze wzrostem znaczenia kwestii środowiskowych. Analizie podda-
no możliwe oddziaływanie zorientowanego środowiskowo zarzadzania logistycznego na dochody 
finansowe przedsiębiorstwa. Istniejący model zarządzania logistycznego został zmodyfikowany 
pod względem przepływu informacji oraz wdrażania procesu recyklingu na każdym etapie łańcu-
cha logistycznego przedsiębiorstwa.

Słowa kluczowe: ekologistyka, czynniki ekologiczne, wizerunek, przepływ informacji, 
logistyka, zarządzanie logistyczne, model zarządzania logistycznego, zasada 7R, zasada 7R+E, 
recykling





Anna Brdulak
Wroclaw School of Banking 

The importance of sustainable development –  
the ecological aspect

Abstract. By no means may the contemporary role of sustainable development be overesti-
mated with reference to how companies function. Competing based on the price exclusively has 
become insufficient in order to gain competitive advantage in the market. The increasing awa-
reness of consumers makes a choice of an individual product dependent on more than the mere 
price, since the method and the conditions of manufacture, the materials the product is made of 
as well as the overall relations between the given company and its surrounding are all taken into 
consideration. What also proves to be extremely significant is the company’s approach to environ-
ment-related matters. The purpose of this article is to discuss environmentally friendly solutions, 
including ones applied in the transport sector, starting with those being the easiest to implement 
and not involving high initial expenditures, to end up with projects generating costs in a short 
timeframe but also inducing higher savings in the long run. The author has referred to the latest 
studies and expert opinions in the article.

Key words: sustainable development, ecology, ecological transport, green logistics

1. Introduction

Sustainable development has never been explicitly defined. This can be 
 attributed to both the diversified evolution of the concept depending on the field of 
expertise where it develops as well as the complexity of the concept itself. How-
ever, various definitions of sustainable development provided in different sources 
are still worth some elaboration.

In the Environmental Protection Law, sustainable development is perceived 
as such socioeconomic development which integrates political, economic and so-
cial efforts, at the same time ensuring ecological balance and sustainability of 
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basic ecological processes. The purpose of coordination of the said efforts is to 
guarantee that basic needs of both the contemporary and the future societies are 
to be satisfied1.

The evolution of the concept was also strongly influenced by the activity 
undertaken by the Club of Rome2. The Club members were convinced that 
global socioeconomic development should rely on ecological and sustainable 
development which, in practice, was to be manifested in extensive harmonisation 
of economic activities with the potential of the natural environment.

The aforementioned definitions were complemented by Gro H. Brundtland. 
In a report of 1987, she claimed that sustainable development not only enabled 
satisfaction of the needs of contemporary generations, but also of their aspirations 
in such a manner that would not reduce the capacity to satisfy the needs of 
future generations3. According to this definition, the very basis of sustainable 
development is both intra- and intergenerational equality, whereas ensuring it is 
the key to the society’s capacity to attain self-sustaining growth4.

Following the sustainable development concept, besides the matters of 
equality, a set of social goals of superior importance also comprises social welfare 
and security perceived in a broad context. The means ensuring that the said 
principles and social goals are achieved are the socioeconomic development as 
well as preservation of ecological functions5.

According to the World Conservation Strategy developed by the International 
Union for Conservation of Nature and Natural Resources, it was stressed that 
sustainable development was based on non-invasive transformation of biosphere, 
utilisation of human, economic and natural resources, both animate and inani-
mate, in order to satisfy the needs of humankind and improve the quality of life. 
Whenever it is possible to choose between several development options, it is nec-
essary to conduct an in-depth analysis of outcomes the given choice involves in 
the short- as well as the long-term horizon6.

1 Art. 3 ustawy z dnia 27 kwietnia 2001 r. Prawo ochrony środowiska, Dz.U. nr 62, poz. 627.
2 The Club of Rome was founded in 1986 as an informal organisation and it was initially 

composed of several dozen members. They included scientists representing various fields of 
expertise and practitioners, especially ones related to industry. Their common goal was to develop 
as comprehensibly as possible an image of the contemporary stage of the humankind development, 
and they were primarily focused on the dynamics of this development until the dawn of the third 
millennium in light of the imminent threats the humankind would face.

3 Wskaźniki ekorozwoju, ed. T. Borys, Wyd. Ekonomia i Środowisko, Białystok 1999, p. 64.
4 R.K. Turner, D. Pearce, I. Bateman, Environmental economics. An elementary introduction, 

Harvester Wheatsheaf, New York – London – Toronto – Sydney – Tokyo – Singapore 1994.
5 S. Łojewski, Ekonomia zasobów i środowiska, Wyd. Kujawsko-Pomorskiej Szkoły Wyż-

szej w Bydgoszczy, Bydgoszcz 2007, p. 176. 
6 www.iucn.org [2.08.2013].
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The Polish interpretation of the sustainable development notion is a direct 
reference to the aforementioned ones. This concept means a socioeconomic 
development process entailing efforts undertaken in order to integrate political, 
economic and social spheres, at the same time preserving the natural balance 
and basic natural processes. Such an approach ensures equilibrium of the entire 
ecosystem, both nowadays and in the future7. Some notions used interchangeably 
with sustainable development include ecological development, long-lasting 
development and self-sustained development, still the first of these terms is 
definitely the most popular one.

The assumptions of sustainable development are particularly relevant at present. 
The events of the recent years have forced managers to review their own business 
structures more thoroughly from the perspective of an organisation functioning 
in both the internal and the external environment. The economic slowdown and 
the increasing unemployment rate cause that the instable market requires ongoing 
attention and monitoring of the current players. This, in turn, is reflected in the 
consumers’ attitudes and their perception of business. It had been confirmed by 
the periodical survey known as the Edelman Trust Barometer which implied 
that, in the year 2012, the global confidence towards business dropped from 53%  
to 47%. This year’s Trust Barometer 2013 indicates further deterioration in 
the trust towards enterprises, and particularly towards their leaders, this being 
a direct consequence of well-known scandals involving CEOs8. 

Having realised how serious the effects caused by losing the society’s business 
confidence may be, for instance due to imposing systems potentially increasing 
costs of procedure compliance, referred to as compliance costs, and at the same 
time considerably reducing the options of flexible market presence, companies 
should particularly focus on rebuilding their credibility. What seems to be a pre-
requisite of successful operation in the contemporary market is the transparent 
guidelines for organisations pertaining to their functioning in both the internal 
and the external environment, in their broad understanding.

2. Environmentally friendly efforts of companies  
aimed at sustainable development

The sustainable development definitions provide grounds for the following 
main principles of the concept:

7 Ekopolityka w turystyce, Instytut na Rzecz Ekorozwoju, Warszawa 1998, in: E. Panfiluk, 
“Problemy zrównoważonego rozwoju w turystyce”, Economy and Management 2011, No. 2, p. 62.

8 www.edelman.pl [2.08.2013].
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– inalienable right of men to use the environment and its resources, 
– environmental protection for the sake of future generations, 
– every country’s obligation to protect ecosystems and biodiversity,
– obligation to introduce national and international environmental standards 

and environment monitoring, 
– obligation to assess environmental consequences of the economic ventures 

planned (environmental impact assessments), 
– provide other countries with assistance in solving environmental problems, 
– sharing information on the scope of environmental protection and sustain-

able utilisation of natural resources, 
Applying the foregoing principles to how enterprises function, one may claim 

that the term sustainable is more and more extensively translated into a business 
strategy which, in light of limited resources (also natural), focuses on their smart 
utilisation. Therefore, such importance is attached under the concept of sustain-
able development to building a company’s ecological awareness. Appropriate at-
titude towards the environment and special care for the ecosystem balance have 
positive effects on the social trust.

According to the Millennium Ecosystems Assessment and the UN IPCC 
Assessment Report, natural environment is negatively affected by the growing 
global population and the resulting increase in both production and consumption. 
Effects of these phenomena can be observed in the air quality deterioration or the 
reduced access to drinkable water. The biological balance of ecosystems is also 
upset. A natural consequence of such unfavourable changes is the expectation 
that entities operating in the market should undertake intense efforts for the sake 
of neutralisation and prevention of negative environmental impacts. Examples of 
those include not only implementation of environment-friendly technologies and 
compliance with strict legal requirements, but also active involvement in nature 
conservation. 

It should be noted that entailing environmentally friendly activities in a com-
pany’s business strategy improves the efficiency of utilisation of the company’s 
resources in the long run and this, in turn, has positive influence on the company’s 
market position. A perfect example to support this statement is the Eco Manage-
ment and Audit Scheme (EMAS) functioning in the European Union since 1993 
(since 2004 in Poland). It is a voluntary instrument applied by companies in order 
to verify their internal processes from the perspective of interaction with the sur-
rounding. It supports the planning of activities aimed at sustainable production 
and consumption as well as industrial policy to a considerable extent, enabling 
identification and reduction or even complete elimination of waste from the pro-
cesses the given company handles.

In order for the efforts undertaken by an enterprise to have truly pro- 
-environmental nature, and not only to serve the purposes of the mere ‘green 
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image’building, the entire organisation must be involved. In this respect, it is the 
top management that must play the key role, since their influence on the orienta-
tion of the company’s organisational culture is definitely the largest. And only 
when the pro-environmental efforts are inscribed in the organisation’s business 
strategy as its coherent component are they to bring notable benefits.

Introducing environmentally friendly solutions often involves changes which 
must be taken into consideration under the framework in which the company 
has been functioning. It proves to be particularly difficult at present, when the 
instable economic situation forces organisations to cut expenses and the main 
priority is market survival. Saving funds at all costs may lead to deterioration of 
the quality of services or goods delivered which negatively affects the company 
image and may be reflected in a decline of the consumers’ trust. And hence 
a company struggling for market survival paradoxically looses one of its most 
precious resources conditioning its existence, namely the clients.

Each process comprising introduction of changes must be preceded with 
a diagnosis of needs and suitable preparatory measures. At this stage, the key role 
is played by the managing personnel. Much also depends on the aforementioned 
organisational culture as well as the organisation size.

However, most such changes related to ecology can be introduced by simple 
and cheap means. One should definitely make sure whether the equipment the 
company uses is provided with low energy consumption certificates, e.g. Energy 
Star. What also matters is that employees are included in the pro-environmen-
tal efforts, for instance, by encouraging them to switch off all electrical devices 
in their closest surrounding once they are not needed, to save water and to sort 
waste. The enterprise may actively support such initiatives by installing appro-
priate waste bins or sharing information on the environmental relevance of the 
actions undertaken by means of leaflets.

Another solution companies may apply while seeking ways to save money 
involves solar panels installed on large area roofs, e.g. on warehouses. Owing to 
such screens, one may obtain large volumes of free and environmentally friendly 
electricity. It is estimated that the return on such an investment, when performed 
with the EU financial support, is attained after 6 to 8 years9.

When an enterprise is in disposal of larger funds to be spent on ‘green solu-
tions’, they may consider an option of moving to one of environment-friendly 
office buildings. The available options are fairly extensive in this respect, since 
more and more real estate development companies operating in Poland decide to 
construct or redevelop their office buildings, turning them into ‘green buildings’, 
as they are commonly referred to. Not only does it follow the contemporary pro- 
-environmental trend, but such ventures also ensure large savings.

9 www.nfosigw.gov.pl [2.08.2013].
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From the perspective of an office building construction, ecology primarily 
stands for state-of-the-art technologies and systems enabling optimum utilisation 
of limited resources at hand as well as reduction of operation and maintenance 
costs usually generated by large consumption of electric energy and water.  Owing 
to the ergonomics of structure, green office buildings minimise unnecessary 
 losses and the resulting CO2 emission into the environment. An example of such 
a solution is the Building Management System (BMS) which enables integration 
of all building systems. It provides detailed information on media consumption, 
thus making it possible to optimise the resources. Such a solution brings consider-
able savings in a longer time horizon. 

One should note there are other options as well, just to mention window blinds 
controlling undesired sunlight reflections in interiors, a system of storm water 
collection and utilisation on greens surrounding the building or special sanitary 
devices reducing water consumption by even as much as 50%.

Savings can also be obtained owing to such environmentally friendly solu-
tions as human presence sensors in compartments enabling unnecessary sources 
of light to be switched off and controlling the operation of air conditioning sys-
tems, glazing of large building surfaces aimed to increase natural illumination 
of interiors, installation of cheaper LED-based lighting as well as the already 
mentioned solar panels installed on façades or roofs10.

The efficiency of the solutions being introduced is evidenced by the stud-
ies concerning the Polish real estate market conducted in 2012 by BRE Bank11. 
Buildings compliant with the highest certification levels12 are capable of ensuring 
reduction of media related costs by ca. 30% for adapted green buildings and up to 
50% for buildings erected in a manner dedicated to obtain a specific ‘green grade’. 
When one decides to procure the lowest level certificates, where it is required to 
meet the smallest part of requirements, the savings can reach as much as ca. 9%. 
Reduction of the operation and maintenance costs increases the profitability of 
the building, and hence accelerates the return on investment as well as the com-
mercialisation process. Lower operation and maintenance costs constitute an im-
portant argument when considering higher lease rates, since they are ultimately 
translated into reduced expenses to be incurred by the tenant. Green buildings 
are also recognised to have a positive social impact, since ecological awareness is 
more and more commonly required of the society and of businesses.

10 M. Zatylny, Uwarunkowania formalno-prawne budownictwa naturalnego, United Nations 
Development Programme, Warszawa 2012. 

11 Rynek nieruchomości w Polsce. Raport wiosna 2012, by a workgroup representing the Depart-
ment of Real Estate Market Appraisals and Analyses, BRE Bank Hipoteczny SA, Warszawa 2012.

12 Platinum according to the US scale of Leadership in Energy and Environmental Design 
(LEED) or Outstanding according to the Building Research Establishment’s Environmental 
 Assessment Method (BREEAM).
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However, it should be stressed that, besides the pro-environmental solutions, 
what also matters is the education of persons working in green buildings. Work-
shops on paper and energy saving opportunities, effective utilisation of office 
appliances or reducing water consumption are particularly useful when creating 
even more ecological working environment and striving to build a coherent pro- 
-environmental organisational culture.

Next to the aforementioned measures to seek savings in the ‘green policy’, 
a company may also consider changes to be introduced in technological processes, 
wherever it is possible to use environmentally friendly materials. Such materials 
are indeed more expensive than traditional ones, but they may considerably 
increase the quality of the products delivered, having a positive impact on the 
brand image at the same time.

Using natural components minimises the risks of the personnel and consumer 
health hazard and the environment pollution. Moreover, such products may apply 
to be granted one of prestigious European certificates, e.g. the Blue Angel or 
the EU Flower. Such certification triggers an automatic increase of the given 
product’s market value.

In the pursuit of green image, a company must attach great importance to 
cohesion in action and not disregard the matter of social trust, for it is gained 
slowly and gradually, but may be lost very easily. The contemporary consumer 
awareness is much higher than several years ago, and it still grows. The product 
price is no longer the only criterion of purchase. Equally important are such aspects 
as the product composition, origin and manufacturing method conforming with 
specific standards, entailing human rights and respect towards the environment13.

The ongoing development of waste recycling and renewable energy recovery 
technologies is somewhat forced by global trends in the sphere of environmental 
protection as well as the European Union regulations becoming increasingly de-
manding. Good stimuli to undertake various sorts of pro-environmental efforts 
are also the ecological reports more and more frequently published by companies 
operating in the Polish market (e.g. Axel Springer Polska, Anwil or Luwena SA) 
as well as international rankings highlighting the best examples of such activi-
ties. In 2012, in collaboration with the companies Trucost and Sustainalytics, the 
US Newsweek magazine developed the Newsweek Green Rankings, being a list 
of 500 largest American and global firms classified according to their influence 
on the environmental. The ranking was led by two Brazilian companies (San-
tander Brasil and Bradesco) and one based in India (Wipro)14. There was not 
a single company from Poland in the ranking which may evidence a low level 

13 J. Nitecki, “Działania ekologiczne firm strategią przyszłości”, eGospodarka, August 2010.
14 “The World’s Greenest Companies 2012. The 2012 Rankings”, Newsweek, October 2012.
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of  ecological awareness of Poles15 despite a number of initiatives undertaken in 
this area, but on the other hand, it showed a great potential of the country in this 
respect, being a clear guideline for potential investors.

3. Environmental impact of rail transport  
compared to road transport

Climate protection is one of major challenges of our times. Therefore, pro- 
-environmental efforts have also become necessary in the transport and forwarding 
sector. From this perspective, two branches of the transport industry, i.e. road and 
rail transport, are particularly worth discussing.

Some definite advantages of the road transport include its flexibility and fairly 
high profitability. However, if one was to compare road and rail transport in light 
of their environmental impact, the latter would certainly score higher. According 
to results of surveys conducted in 2011, rail transport compared to road transport 
performs much better in such spheres as emission of pollutants, noise and land 
occupancy (Figure 1)16.

Railway shipments are growing in importance. The potential of this means of 
transport is enormous, particularly from the perspective of the European Union 
regulations on the CO2 emission reduction. The profitability of rail transport, es-
pecially on longer distances, is higher compared to road transport. Furthermore, 
railway proves particularly useful in combined transport. For instance, when 
transporting containers, there is no need to reload their content which reduces 
both the lead time and the shipping costs.

The scale of impact exerted by rail transport on the environment and safety 
is incomparably smaller than that of road transport. According to the European 
Commission data of 2010, railway could be accounted for 6.3% of total passenger 
transport and 10.2% of cargo transport17. Due to the current domination of road 
transport, one of the primary goals assumed for the European Transport Policy 
was the expansion of alternative transport forms, i.e. rail, water and intermodal. 
The increase in the share of railways in passenger transport planned by the year 
2020 is up to 10%, with the same plans pertaining to cargo transport set at up to 

15 The low ecological awareness of the Polish were also confirmed by results of the survey 
conducted at the end of the year 2012 by TNS Polska, commissioned b the Ministry of Environ-
ment. Badanie świadomości i zachowań ekologicznych mieszkańców Polski, raport TNS Polska 
dla Ministerstwa Środowiska, Warszawa 2012.

16 F. Tomaszewski, E. Wojciechowska, “Transport kolejowy a ochrona środowiska”, Mecha-
nika 2011, Book 4/108, 2-M/2011.

17 EU Energy and Transport in Figures, European Commission, Brusseles 2012.
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15%18. For comparison, in the United States, railway transport is the predominant 
mode of cargo transport (45% of share), but plays a negligible role in passenger 
transport (only 0.5% of share in the overall transport balance)19. 

Figure 1. Environmental impact comparison of rail and road transport
Source: author’s own study based on: F. Tomaszewski, E. Wojciechowska, “Transport kolejowy a ochro-

na środowiska”, Mechanika 2011, Book 4/108, 2-M/2011.

Railway shipping services are also growing in importance in Poland. How-
ever, in order for the Polish market to become competitive against the Western 
European ones, specific enhancements as well as expansion of the existing rail-
way infrastructure are necessary, and these processes take years to complete. 
Meanwhile, the road transport will retain its dominant role compared to other 
transport modes, and this entails the necessity to implement pro-environmental 
programmes in road transport on the concurrent development of railways.

In the pursuit of environmentally friendly solutions, the EU guidelines may 
become useful. One of the ways to reduce the environmental impact of the 
transport industry is lowering the permissible exhaust gas emission thresholds. 
Every successive regulation provides explicit guidelines on decreasing limits 
of harmful emissions. The Euro 6 standard entered into force on 31st Decem-
ber 2012, thus reducing the permissible emission limits for nitrogen oxides   
(by 80%) and particulate (by 66%). This standard applies to newly manufac-
tured vehicles, however, starting from the end of 2013, it will also cover the 
newly registered ones.

Due to the latest EU regulations becoming effective, the offering of trucks 
compliant with the restrictive standards of exhaust gas emission has been ex-
tended. As the Euro 6 standard entered into force, the first engines meeting its 

18 Commission of the European Communities, White Paper: European transport policy for 
2010: time to decide, Brussels, 12.09.2001, COM (2001) 370, final.

19 EU Energy and Transport…, op. cit.
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requirements started being designed. In March 2013, Scania presented their latest 
driving units of 440 and 480 horsepower, intended to be installed in long-distance 
trucks as well as in vehicles used for other purposes.

For businesses, the choice of more ecological vehicles is also becoming more 
profitable owing to the differentiation of charges due to the use of road infrastruc-
ture, as preferential fees are being introduced for vehicles conforming with more 
demanding exhaust gas emission standards. For instance, in German motorways, 
users of trucks meeting the highest standards of exhaust gas emission are obliged 
to pay the fee of EUR 0.141-0.155 (depending on the number of the road set  
axles) per each kilometre driven. The fee charged for running the same distance 
from users of trucks not classified under any of the exhaust gas emission groups 
amounts to EUR 0.274-0.288. Such a scheme of mandatory charges is assumed 
to convince carriers of using more advanced and hence more environmentally 
friendly vehicles. This is how driving a car being a smaller environmental burden 
becomes cheaper owing to lower charges imposed20.

Investing in state-of-the-art propelling technologies is but one of the means 
to increase the efficiency of transport. A lower level of harmful emissions may 
well be attained by more effective planning of transport routes, thus improving 
the entire company performance. Appropriate transport management systems 
enable integration of clients representing one or several business sectors through 
accumulation of shipment volumes under a single transport route and applying 
shared loading space solutions. Such an approach not only enables cost and time 
saving in relation to optimisation of transport routes, but also leads to considerable 
reductions in terms of the exhaust gas emission21.

4. Conclusions 

Entailing environmental matters in business strategies of enterprises is par-
ticularly important for their market position. The status of education and aware-
ness of consumers is becoming better and better, enabling them to make decisions 
not only based on the product price criterion, but also thoroughly analysing the 
ways and conditions in which the product has been manufactured as well as the 
given company’s relationships with its environment perceived in a broad context. 
Hence the exclusive orientation on price reduction does not bear any direct effect 
on the competitive advantage of organisations.

20 M. Jurczak, “Transport w zgodzie z przyrodą”, Ecomanager 2011, No. 9(18).
21 Ibidem.
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Responsible attitude towards stakeholders, both the internal and the external 
ones, enables companies to stand out among other market players. Pro-environ-
mental efforts constitute one of the main areas of responsible business making, 
next to social relationships and operating economy. Implementing environmental-
ly friendly schemes does not necessarily lead to large costs. In the first instance, 
one may focus on small corrections being introduced to the existing processes on 
ongoing basis. The management must keep track of their efficiency and enforce 
their implementation in order to be capable of further changes. An example of 
such efforts may the waste recycling, becoming more and more common in com-
panies regardless of the sector they represent, or eco-driving training courses 
for drivers employed by carriers and forwarding companies. However, the most 
important aspect of the problem discussed is for organisations to actually under-
stand the raison d’ętre of environmentally friendly programmes and to notice the 
potential to improve their image but also to attain considerable savings in a longer 
time horizon.
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Znaczenie zrównoważonego rozwoju –  
aspekt ekologiczny

Streszczenie. Nie sposób w obecnych czasach przecenić roli zrównoważonego rozwoju 
w kontekście funkcjonowania firm. Konkurowanie wyłącznie niską ceną stało się niewystarcza-
jące, by wypracować przewagę konkurencyjną na rynku. Zwiększająca się świadomość konsu-
mentów sprawia, że przy wyborze konkretnego produktu oprócz ceny brane są pod uwagę także 
sposób i warunki jego powstania, materiały, z których został zrobiony, oraz ogólne relacje firmy 
z otoczeniem. Niezwykle istotne jest również to, w jaki sposób firma podchodzi do zagadnień 
związanych ze środowiskiem. Celem artykułu było przybliżenie rozwiązań proekologicznych, 
w tym również w transporcie, od najłatwiejszych do wdrożenia, niewiążących się z dużymi 
początkowymi nakładami, aż do projektów generujących koszty w krótkim okresie czasu, lecz 
długo terminowo przynoszących większe oszczędności. W pracy wykorzystano najnowsze bada-
nia i opinie ekspertów.

Słowa kluczowe: zrównoważony rozwój, ekologia, ekologiczny transport, ekologistyka



Abstract. The authors discuss examples of solutions currently applied in the process of 
modernisation of main railway lines undertaken by the Polish PKP PLK S.A. in order to assess 
compliance with the applicable environmental conditions. The solutions described pertain to 
nature conservation and restoration in the vicinity of railway routes. They are developed according 
to three assumptions: protection of animals along transport routes; traffic noise reduction; natural 
compensation which consists in restoration of the lands adjacent to railway lines in order to 
enhance water regimes and habitat conditions for animals.

Key words: main railway lines, modernisation, environmental protection

1. Introduction

The modernisation works currently conducted at the main international rail-
way lines administered by the Polish PKP PLK S.A. are assumed to adapt them 
to the requirements imposed under the European Union directives and Techni-
cal Specifications for Interoperability of Conventional Railways (TSI CR)1. The 
basic document which standards should be implemented in the design and con-
tracting works performed by PKP PLK S.A. is entitled Standardy techniczne – 

1 Standardy techniczne – Szczegółowe warunki techniczne dla modernizacji lub budowy linii 
kolejowych do prędkości vmax ≤ 200 km/h (dla taboru konwencjonalnego) i 250 km/h (dla taboru 
z wychylnym nadwoziem) [Technical Standards – Detailed technical conditions for modernisation 
or construction of railway lines for speeds of vmax ≤ 200 km/h (for conventional rolling stock) and 
250 km/h (for tilting rolling stock)], Centrum Naukowo-Techniczne Kolejnictwa, Warszawa 2009.
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Szczegółowe warunki techniczne dla mo dernizacji lub budowy linii kolejowych do 
prędkości vmax ≤ 200 km/h (dla taboru konwencjonalnego] i 250 km/h [dla taboru 
z wychylnym nadwoziem) [Technical Standards – Detailed technical conditions for 
modernisation or construction of railway lines for speeds of vmax ≤ 200 km/h (for 
conventional rolling stock) and 250 km/h (for tilting rolling stock)]. This document 
was developed in 2009 by the Railway Scientific and Technical Centre2. Volume 
XV of the aforementioned study is devoted to environmental protection.

In accordance with the Regulation of the Council of Ministers of the Polish 
government3, construction and modernisation of railway lines is considered to 
be an undertaking which may exert destructive environmental impact. Conse-
quently, it is required that specific proceedings following dedicated procedures 
should be conducted, entailing analysis and assessment of all impact aspects of 
such investments. Such proceedings are concluded by issuing a decision on envi-
ronmental conditions which includes specification of the actions to be undertaken 
in order to minimise negative environmental impact.

In the mentiones document, three important tasks aimed to develop a more 
environment-friendly transport route can be distinguished: 

– protection of animals along transport routes, 
– reduction of traffic noise, 
– natural compensation (restoration of lands adjacent to transport routes, 

consequently leading to improvement of water regimes, establishment of habitat 
conditions for animals etc.).

Thus, the focus is on the impact of railways on ecosystems and biodiversity, 
as well as impact on human quality of life. The first impact is relevant for rural 
areas, in particular when new or existing railroad tracks cross protected nature 
areas. The second issue is relevant for urban areas, in particular for inhabitants of 
the neighbouring areas of a noisy railroad track. These issues are directly related 
to the (re-)construction of railroad tracks. The protection of animals is discussed 
and assessed based on innovative solutions currently used in Poland. Reduction 
of noise is discussed based on examples of France and Germany as technology 
is more developed in these countries, and a question to be answered is which 
technology should be implemented in Poland. Finally, an example of natural com-
pentation is elaborated and compliance with regulations assessed. The discussed 
cases can provide good examples for future environmental policy regarding 
 investments in railways.

2 Ibidem.
3 Rozporządzenie Ministra Środowiska z dnia 14 czerwca 2002 r. w sprawie dopuszczalnych 

poziomów hałasu w środowisku, Dz.U. z 2007 r. nr 120, poz. 826 [Regulation of the Minister of 
Environment of 14th June 2002 on permissible noise levels in the environment, Official Journal of 
Laws of 2007, No. 120, item 826].
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2. Environmental protection requirements  
versus technical standards

The purpose of Technical Standards4 was to adapt the technical solutions 
implemented under the railway transport infrastructure to the requirements of the 
speed of 250 km/h. The Standards also define technical conditions that should 
be respected in the investment performance process as well as in the operation 
stage, taking the relevant environmental protection requirements into account. 
The scope of volume XV covers numerous environmental protection problems 
including those referred to in this article, namely: protection of animals, protec-
tion against noise and vibration and natural compensation. 

With regard to protection of animals, the Standards provide a broad selection 
of information including:

– the nature of animal protection according to the environmental protection 
law (Official Journal of Laws of 2001, No. 62, item 627),

– ways to ensure animal protection, 
– passive and active methods of animal protection (including pros and cons of 

individual methods), 
– hazards animals are exposed to in the course of construction, modernisation 

and operation of railway infrastructure, 
– solutions aimed to reduce negative impact on animals during construction 

and modernisation of railway lines, 
– main types of animal crossings. 
Regarding the scope of protection against noise and vibrations, the Standards 

imply a necessity to meet the conditions set forth in domestic as well as foreign 
legal regulations, and stress the following factors: 

– those affecting noise intensity levels in the railway line vicinity, 
– those related to the impact of a contact between a vehicle wheel and a rail.
What has also been discussed is the specific noise protection measures, par-

ticularly artificial noise barriers. The variety of aspects touched upon include the 
classification, advantages, noise barrier types available in the market, recommen-
dations concerning application of specific noise barrier types, conditions to be 
taken into consideration when designing noise barriers and their efficiency as 
a function of multiple variable factors. The Standards also mention natural noise 
barriers (e.g., embankments covered with greens) and vegetation strips which 
sometimes prove useful in noise suppression as well. 

4 Standardy techniczne – Szczegółowe warunki techniczne…, op. cit.
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The notion of natural compensation is approached in the Standards against 
the background of provisions of the Polish environmental protection law5, imply-
ing that:

– an investor performing construction works is obliged to take environmental 
protection in the vicinity of the works into consideration,

– it is permissible that natural elements can be transformed in the course of 
construction works, 

– natural compensation (i.e., a body of actions aimed to restore natural balance 
and eliminate the damage inflicted upon the natural environment as a result of 
the investment performance) is only and exclusively to be undertaken when it is 
impossible to protect the nature.

Thus, the theoretically it seems that so-called strong sustainability, where the 
environment should remain in exactly the same state, receives priority (Borys 
2005). Whether such a situation is achieved, depends much on the system of 
protection and technology applied. 

3. Systems of animal protection along railway lines

3.1. General information

Railway transport (similarly to road transport) may become a hazard to 
the correct functioning of ecological corridors, including a threat to animals’ 
lives. The most common environmental protection requirements imposed under 
decisions on environmental conditions issued for the sake of modernisation of 
railway lines are as follows6: 

– construction of crossings and homing facilities (penning) for animals, 
– adaptation of the existing technical facilities (small bridges, culverts) to the 

animal crossing function, 

5 Ustawa z dnia 27 kwietnia 2001 r. Prawo ochrony środowiska, Dz.U. z 2006 r. nr 129, 
poz. 902 z późn. zm. [Act of 27th April 2001 – Environmental Protection Law, Official Journal of 
Laws of 2006, No. 129, item 902, as amended].

6 D. Bęben, Ochrona środowiska w budownictwie komunikacyjnym, Oficyna Wydawnicza 
Politechniki Opolskiej, Opole 2009; D. Bęben, “Hałas wokół szlaków transportowych”, Dro-
gownictwo 2010, R. LXV, No. 9, pp. 293-304; R. Skuła, Nowe i nowatorskie technologie stosowa-
ne przy modernizacji i remontach linii kolejowej, a thesis supervised by A. Surowiecki, Wyższa 
Szkoła Menedżerska w Legnicy, Legnica 2010; A. Surowiecki, Directions of activity in the range 
of environment protection in road and rail transport, Lower Silesian Science Festival, a lecture, 
Wrocław University of Environmental and Life Sciences, Institute of Building, Wrocław, 20th Sep-
tember 2011; A. Surowiecki, Zagadnienia techniki transportu szynowego (prędkość ruchu), Wyd. 
Wyższej Szkoły Oficerskej Wojsk Lądowych we Wrocławiu, Wrocław 2012.
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– installation of acoustic devices preventing animals from entering the track 
(referred to preventers) automatically activated whenever a train is approaching, 

– installation of visual preventive devices, 
– adaptation of the railway line drainage systems to enable migration of rep-

tiles, amphibia and small mammals in a manner allowing them to safely enter and 
exit the given structure7. 

PKP PLK S.A. is a company which not only applies to the provisions of envi-
ronmental decisions but also independently initiates animal protection campaigns 
and develops solutions preventing negative impact of railway transport on the 
natural environment8. Two types of acoustic prevention systems are discussed in 
the article, namely those applied in the PKP PLK main lines currently under mod-
ernisation. The main advantage of these devices is that a signal is continuously 
relocated as the train moves. Consequently, animals abandon areas near a railway 
line only when the train is approaching. Such devices may successfully replace 
the systems commonly applied in Western European countries, restricting access 
to high-speed lines by means of high net fences or underground and ground-based 
animal crossings.

3.2. Examples of acoustic animal protection devices 

UOZ-1 system. In 2004, the first prevention system in Poland, UOZ-1, was 
fabricated and installed at the E-20 railway line from Mińsk Mazowiecki to 
Siedlce (Figure 1), and it comprised the following subunits9:

– UOZ-1 (animal repellent) devices in the form of a vertical, 1.1 m high cylin-
der of the diameter of ca. 0.3 m (tower type), installed next to a track in locations 
where animals tended to cross it on a regular basis, 

– the EZG diagnostic module featuring software (cooperating with the UOZ-1 
towers), installed in type SHL-12 automatic block signalling (ABS) containers 
manufactured by Bombardier Transportation Polska. 

Each UOZ-1 tower is an autonomous unit equipped with a power pack, 
electronic control systems and a head featuring acoustic transducers. Towers are 
alternately installed on concrete foundations developed in the track substructure 
(along catenary poles) on both sides of the track (Figure 2)10. In the upper part 
of the device, there are holes used to emit repelling signals. The device housing 
is grey and it is made of epoxy-glass composite materials. The UOZ-1 devices 

 7 “Forum of Manufacturers, Designers and Users: Railway Transport Infrastructure in the 
European Union and in Poland”, Technika Transportu Szynowego 2006, No. 7-8; R. Skuła, op. cit.

 8 R. Skuła, op. cit.
 9 Ibidem. 
10 Ibidem.
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are automatically activated shortly before a train arrives by means of signals 
received from the automatic block signalling circuits. The signals initiate the 
animal repelling procedure in due time at individual UOZ-1 devices. A complete 
repelling sequence takes 50 to 180 seconds, and its length is automatically adjusted 
to match the variable traffic conditions in the railway line (train slowing down, 
accelerating or stopping at a station).

Figure 1. View of a section of the E-20 Mińsk Mazowiecki – Siedlce main railway line  
with the UOZ-1 preventers installed

Source: Official brochures of Bombardier Transportation Polska; R. Skuła, Nowe i nowatorskie technologie 
stosowane przy modernizacji i remontach linii kolejowej, a thesis supervised by A. Surowiecki, Wyższa Szkoła 
Menedżerska w Legnicy, Legnica 2010; A. Surowiecki, Zagadnienia techniki transportu szynowego (prędkość 
ruchu), Wyd. Wyższej Szkoły Oficerskej Wojsk Lądowych we Wrocławiu, Wrocław 2012.

Each ABS container of the SHL-12 type may be coupled with up to 32 UOZ-1 
devices (which ensures full track protection along the entire isolated section and 
may prove particularly useful when the railway route cuts through a nature con-
servation area). Whenever smaller areas are to be secured, the number of UOZ-1 
repellents may be adjusted to match the area dimensions (e.g., 4 UOZ-1 devices 
enable protection of a railway line along the section of ca. 250 m). The effective 
coverage of a single UOZ-1 unit is more than 70 m. Devices are cable-powered 
from automatic block signalling (ABS) containers which ensure power supply for 
at least 8 hours. UOZ-1 devices are interlinked and connected with the automatic 
block signalling (ABS) container by means of a cable conduit ensuring synchro-
nisation of the device operation as well as comprehensive auto-diagnostics and 
supervision from a service centre (LCS). Every UOZ-1 tower features a set of 
sensors responding to attempts of theft and vandalism (all UOZ devices installed 
within the given region generate an acoustic alarm signal and send information 
to the LCS control centre about the theft attempt). In the section of the E-20 main 
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railway line from Mińsk Mazowi)ecki to Siedlce, the technical solutions applied, 
the emission method as well as the range of acoustic repelling stimuli have been 
verified under operating conditions (Figure 2)11. 

Figure 2. UOZ-1 device (tower) installed at the E-20 main railway line section  
from Mińsk Mazowiecki to Siedlce

Source: Directive No. 2002/49/EC of 25th June 2002 related to the assessment and management of envi-
ronmental noise (OJ L No. 189 of 18th July 2002); R. Skuła, Nowe i nowatorskie technologie stosowane przy 
modernizacji i remontach linii kolejowej, a thesis supervised by A. Surowiecki, Wyższa Szkoła Menedżerska 
w Legnicy, Legnica 2010; A. Surowiecki, Zagadnienia techniki transportu szynowego (prędkość ruchu), 
Wyd. Wyższej Szkoły Oficerskej Wojsk Lądowych we Wrocławiu, Wrocław 2012. 

SOLAR TUX system. The system consists of the following subunits 
(Figure 3)12:

– autonomous preventers (tower type) holding animals off the track, in-
stalled on both sides of the track with a clearance of ca. 70 m (the system com-
prises 239 preventers in total, and they are linked into sections of 8 pieces at 
maximum),

– base stations installed on the same side, away from the track, each managing 
up to 8 tower preventers (i.e., one section); a system signalling the approaching 
train, installed along the railway line with a clearance of ca. 840 m. 

The preventer is an electronic device enclosed in a permanent tubular housing 
(tube) of the diameter of ca. 0.24 m, minimum wall thickness of 6 mm and the 
height of 1.2-1.5 m. The housing is mounted on a reinforced concrete foundation. 

11 R. Skuła, op. cit.; A. Surowiecki, Directions of activity…, op. cit.; A. Surowiecki, Zagad-
nienia techniki…, op. cit.

12 Ibidem.
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It holds an acoustic transducer with a speaker. The device is responsible for emit-
ting a modulated set of sounds at the frequency of 2-6 kHz, changing as the air 
temperature fluctuates. The electronic systems are secured against moisture and 
extreme temperatures. 

Figure 3. Cross-section of a railway track featuring the SOLAR TUX system
Legend: 1 – acoustic and light animal repellent, 2 – base station container, 3 – video camera (optional), 

4 – conventer, 5 – base ground, 6 – light signals (optional).

Source: R. Skuła, Nowe i nowatorskie technologie stosowane przy modernizacji i remontach linii kole-
jowej, a thesis supervised by A. Surowiecki, Wyższa Szkoła Menedżerska w Legnicy, Legnica 2010.

Base stations are made (like the preventer) from a steel cylinder of the diameter 
of ca. 0.7 m, height of ca. 1.2 cm and the minimum wall thickness of 6 mm. The 
base station housing is also mounted on a reinforced concrete foundation. It features 
the following subunits: a battery, an electronic system for the train approach signal 
receiving and transmitting, and an electronic system warning about theft attempts. 
Both devices, i.e., the preventer and the base station, are secured against devastation 
and theft. The base station housing is also a support for a mast (made of galvanised 
steel and coated with epoxy enamel) of the height of 3-4 m, featuring a solar battery. 
At the mast top, one may install a special-purpose video camera for supervision of 
the device operation and monitoring of animal behaviour.

Figure 4. Illustration of the SOLAR TUX system’s operating principle

Source: R. Skuła, Nowe i nowatorskie technologie stosowane przy modernizacji i remontach linii 
kolejowej, a thesis supervised by A. Surowiecki, Wyższa Szkoła Menedżerska w Legnicy, Legnica 2010; 
A. Surowiecki, Zagadnienia techniki transportu szynowego (prędkość ruchu), Wyd. Wyższej Szkoły Oficer-
skej Wojsk Lądowych we Wrocławiu, Wrocław 2012.
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The system enables the devices to be activated several seconds before the 
train arrives. The acoustic signal is generated simultaneously along the entire 
section (comprising 8 preventers), which corresponds to a segment of ca. 210 run-
ning metres of railway track. Depending on the train running speed, successive 
sections (also comprising 8 preventers) are activated a few seconds in advance. 
The system works in a cascade. The sound emission time is from several to more 
than a dozen seconds. By intercepting the train warning signal in sections of the 
length of ca. 840 m, the system is capable of working precisely and in short pe-
riods only. And since the sound is short and variable, animals do not get used to 
the new environmental situation and it does not exert any negative influence on 
the nearby acoustic climate. The SOLAR TUX system is presented schematically 
in Figure 413.

4. Traffic noise reduction methods 

In order to ensure protection against noise and vibrations generated by rail-
way vehicles, minimum distances between railway infrastructure elements and 
residential as well as public utility buildings have been specified in the appli-
cable environmental protection guidelines,14 depending on the railway traffic 
intensity. The relevant conditions can easily be met when new lines are con-
structed in  areas of scattered housing development. However, construction or 
modernisation of railway lines in densely developed areas may pose certain 
problems related to  exceedance of the permissible sound and vibration inten-
sity levels. Such situations require appropriate means of protection to be used. 
Protection against transport noise and vibration is one of the issues addressed 
in Technical Standards15 as well as in guidelines and action schemes applicable 
in the sphere of environmental protection16. There is also the Directive of the 

13 R. Skuła, op. cit.
14 J. Gronowicz, Ochrona środowiska w transporcie lądowym, Wyd. i Zakład Poligrafii 

 Instytutu Technologii Eksploatacji, Poznań – Radom 2003.
15 Standardy techniczne – Szczegółowe warunki techniczne…, op. cit.
16 D. Bęben, Ochrona środowiska…, op. cit.; D. Bęben, “Hałas wokół szlaków transporto-

wych”, op. cit.; rozporządzenie Ministra Środowiska z dnia 9 stycznia 2002 r. w sprawie wartości 
progowych poziomów hałasu, Dz.U. nr 8, poz. 81 [Regulation of the Minister of Environment 
of 15th January 2002 on threshold noise level values, Official Journal of Laws No. 8, item 81]; 
rozporządzenie Ministra Środowiska z dnia 14 października 2002 r. w sprawie wymagań, jakim 
powinien odpowiadać program ochrony środowiska przed hałasem, Dz.U. nr 179, poz. 1498 
 [Regulation of the Minister of Environment of 14th October 2002 on detailed conditions to be met 
under a scheme of the environment protection against noise, Official Journal of Laws No. 179, 
item 1498]; rozporządzenie Ministra Środowiska z dnia 29 lipca 2004 r. w sprawie dopuszczal-
nych poziomów hałasu w środowisku, Dz.U. nr 178, poz. 1841 [Regulation of the Minister of 
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European Parliament and of the Council17 on assessment and control of noise 
levels in the environment. What is derived from the environmental protection 
related legal regulations applicable to traffic noise is a set of investors’ and 
administrators’ obligations, namely the necessity to apply specific noise protec-
tion methods. For several years now, the most common protective measure used 
in Poland is a noise barrier in the form of a partition arranged in parallel to the 
track axis between the noise source and the potential recipient. These parti-
tions are standard elements of the main railway line sections being modernised 
where they cut through densely developed areas. Such noise barriers have also 
been installed near the traffic control points of Dąbrowa Niemodlińska (railway 
station) and Jaśkowice Legnickie (passenger stop), operating at the E30 main 
railroad track. 

The efficiency of a sound barrier depends on multiple factors, “only to 
mention the barrier positioning against the noise source: the barrier height, the 
length and shape; the material the barrier is made of; the type of the traffic 
noise generated; the intensity of the vehicle traffic18. As proposed in literature19, 
the maximum efficiency of a noise barrier can be attained by following the 
composition principle, e.g., by developing a set composed of an artificial barrier 
and a vegetated earth embankment (resulting in the noise level reduction up to 
20 dB). 

Environment of 29th July 2004 on permissible noise levels in the environment, Official Journal 
of Laws of 2004, No. 178, item 1841]; rozporządzenie Rady Ministrów z dnia 9 listopada 2004 r. 
w sprawie określenia rodzaju przedsięwzięć mogących znacząco oddziaływać na środowisko oraz 
szczegółowych uwarunkowań związanych z kwalifikowaniem przedsięwzięcia do sporządzenia 
raportu o oddziaływaniu na środowisko, Dz.U. nr 257, poz. 2573 z późn. zm. [Regulation of the 
Council of Ministers of 9th November 2004 on specification of types of projects likely to have 
a considerable environmental impact and on detailed criteria connected with the qualification 
of projects for the preparation of environmental impact assessments, Official Journal of Laws 
No. 257, item 2573]; rozporządzenie Ministra Środowiska z dnia 14 czerwca 2002 r. w sprawie 
dopuszczalnych poziomów hałasu w środowisku, Dz.U. z 2007 r. nr 120, poz. 826 [Regulation 
of the Minister of Environment of 14th June 2002 on permissible noise levels in the environment, 
Official Journal of Laws of 2007, No. 120, item 826]; R. Skuła, Nowe i nowatorskie technologie…, 
op. cit.; K. Towpik, “Oddziaływanie wibroakustyczne transportu kolejowego na środowisko i spo-
soby ograniczenia”, Przegląd kolejowy 2000, No. 131; Ustawa z dnia 27 kwietnia 2001 r. Prawo 
ochrony środowiska, Dz.U. z 2006 r. nr 129, poz. 902 z późn. zm.; Surowiecki, Directions of activ-
ity…, op. cit.; A. Surowiecki, Zagadnienia techniki…, op. cit.; Standardy techniczne – Szczegółowe 
warunki techniczne…, op. cit.

17 Directive No. 2002/49/EC of 25th June 2002 related to the assessment and management of 
environmental noise (OJ L No. 189 of 18th July 2002).

18 D. Bęben, Ochrona środowiska…, op. cit.; D. Bęben, “Hałas wokół szlaków transporto-
wych”, op. cit.; A. Surowiecki, Directions of activity…, op. cit.; A. Surowiecki, Zagadnienia tech-
niki…, op. cit.

19 D. Bęben, “Hałas wokół szlaków transportowych”, op. cit.; A. Surowiecki, Directions of 
activity…, op. cit.; A. Surowiecki, Zagadnienia techniki…, op. cit.
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Vertical and inclined noise barriers are most commonly used in railway trans-
port. Figure 5 illustrates a sample arrangement of vertical noise barriers used for 
German railways20. Clearance a between the barrier and the track axis equals 
3.0 m on bridges, for speeds of v £ 160 km/h, 3.5 m in the existing lines and the 
modernised ones, for speeds of v £ 200 km/h, and 4.5 in new lines, for speeds of 
250 km/h. 

a) on-route track, b) overbridge track 

Figure 5. Arrangement of vertical noise barriers for German railways  

Source: J. Gronowicz, Ochrona środowiska w transporcie lądowym, Wyd. i Zakład Poligrafii Instytutu 
Technologii Eksploatacji, Poznań – Radom 2003; K. Towpik, “Oddziaływanie wibroakustyczne transportu 
kolejowego na środowisko i sposoby ograniczenia”, Przegląd kolejowy 2000, No. 131.

Inclined barriers are used when the acoustic wave must be channelled outside 
the protected zone. Figure 8 illustrates an inclined noise barrier installed at the 
TGV line in France, and Figure 7 shows a low vertical barrier dissipating acoustic 
waves21.

20 J. Gronowicz, op. cit.; K. Towpik, op. cit.
21 Iidem.

a)

b)
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Noise barriers are subject to classification according to the material they are 
made of (concrete, glass, wood, mineral wool, plastic, steel, ceramics etc.), the 
working mode (reflection, dissipation, absorption) and height22. 

Noise barriers are most frequently built of a mix of several materials. 
Depending on the height, one may speak of the following types of noise bar-

riers23: 
– high (height of H = 6-7 m): their acoustic efficiency may exceed 10 dB,
– medium-high (height of ca. 5 m): most common in Poland, with the effi-

ciency of 7-10 dB,
– low (H < 3.5 m): efficiency £ 8 dB, commonly used in locations of protected 

development below the track grade line,
– very low (height of ca. 1.0 m): efficiency of ca. 3 dB.

Figure 6. Inclined noise barrier next to a TGV line track in France
Source: J. Gronowicz, Ochrona środowiska w transporcie lądowym, Wyd. i Zakład Poligrafii Instytutu 

Technologii Eksploatacji, Poznań – Radom 2003; K. Towpik, “Oddziaływanie wibroakustyczne transportu 
kolejowego na środowisko i sposoby ograniczenia”, Przegląd kolejowy 2000, No. 131.

The Technical Standards define a typical noise barrier height as 3-5 m. Lower 
barriers may be used when they are developed from earth embankments, or when 
the railway line runs in an embankment, whereas higher  barriers should always 
include special support structures due to considerable wind pressure forces.

22 D. Bęben, Ochrona środowiska…, op. cit.; D. Bęben, “Hałas wokół szlaków transporto-
wych”, op. cit.; A. Surowiecki, Directions of activity…, op. cit.; A. Surowiecki, Zagadnienia tech-
niki…, op. cit.

23 D. Bęben, “Hałas wokół szlaków transportowych”, op. cit.
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Figure 7. Low vertical noise barriers dissipating acoustic waves
Source: J. Gronowicz, Ochrona środowiska w transporcie lądowym, Wyd. i Zakład Poligrafii Instytutu 

Technologii Eksploatacji, Poznań – Radom 2003; K. Towpik, “Oddziaływanie wibroakustyczne transportu 
kolejowego na środowisko i sposoby ograniczenia”, Przegląd kolejowy 2000, No. 131; A. Surowiecki, Direc-
tions of activity in the range of environment protection in road and rail transport, Lower Silesian Science 
Festival, a lecture, Wrocław University of Environmental and Life Sciences, Institute of Building, Wrocław, 
20th September 2011; A. Surowiecki, Zagadnienia techniki transportu szynowego (prędkość ruchu), Wyd. 
Wyższej Szkoły Oficerskiej Wojsk Lądowych we Wrocławiu, Wrocław 2012.

Detailed studies on the efficiency of noise barriers featuring a diffusion sur-
face (with a Schroeder diffuser) compared to a standard reflection surface barrier 
have been discussed in publications24.

 5. Natural compensation

5.1. Subject matter of the problem 

Main railway lines being modernised are often routed through the protected 
nature areas of Natura 2000. Consequently, they require appropriate safeguards 
and specific measures to be applied as defined in decisions on environmental 
conditions issued for the sake of investment performance permits. All these 
procedures involve the obligation to maintain standards specified in the envi-
ronmental protection law25. An example of such measures, commonly referred 
to as natural compensation, may be found at a section of the E30 main railway 

24 T. Kamisiński et al., “Ekran akustyczny z powierzchnią dyfuzyjną”, Drogownictwo 2010, 
R. LXV, No. 12; A. Surowiecki, Directions of activity…, op. cit.

25 Ustawa z dnia 27 kwietnia 2001 r. Prawo ochrony środowiska, Dz.U. z 2006 r. nr 129, 
poz. 902 z późn. zm.; A. Surowiecki, Directions of activity…, op. cit.; A. Surowiecki, Zagadnienia 
techniki…, op. cit.
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line running across Lower Silesia. The purpose of natural compensation has 
been assumed to be restoration of the land adjacent to the main line, i.e., im-
provement of water regimes and establishment of appropriate habitat conditions 
for animals. The relevant undertakings conducted under this framework have 
particularly comprised construction of simple dammings in forest ditches (small- 
-scale water retention) and restoration of the Wykrotnica stream by its repeated 
meandering. The area where the restoration works were planned to be conducted 
in the natural environment is managed under the forest administration regions 
of Pieńsk and Węgliniec, and it surrounds the route of the E30 main railway line 
subject to modernisation between the Węgliniec and Zgorzelec stations26. 

5.2. Small-scale water retention facilities 

Within the area in question, 20 simple dammings have been designed with 
the purpose of raising the water horizon by ca. 0.5-0.7 m in drainage ditches 
scattered around the state forests surrounding the E30 main railway line. It 
has been projected that the dammings planned to be developed in agricultural 
drainage ditches and water courses draining marshes should improve the water 
regimes compromised by the transport investment and enhance the restoration of 
animal habitats. 

Dammings in drainage ditches. The following types of simple-design fixed 
dammings have been envisaged:

– non-reinforced wooden ones (Figure 8a), forming leak-tight walls of wooden 
boards driven into the ground to the depth of 0.8-1.0 m; overflow height ≤ 0.5 m, 
water course bottom width – 2.0-4.0 m; 

– reinforced wooden ones (Figure 8b), forming (as above) leak-tight walls of 
wooden boards driven into the ground to the depth of 0.8-1.0 m; overflow height 
≤ 0.8 m, water course bottom width exceeding 4.0 m; 

– wooden-stony ones (Figure 8c), forming two leak-tight wooden walls with 
rock filling between them (two damming steps); overflow height up to 1.0 m, with 
cascades of several dammings being permissible.

The expected environmental outcomes of the solutions envisaged include 
increased surface water retention, prevention of water outflow via redundant 
ditches, initiation of overgrowing and silting of ditches which lead to their gradual 

26 Consortium of Ekobel Schall Schulz, EGBUD, Carbologistic, Ensuring compliance 
with the requirements of the decision on environmental conditions for the sake of approval of 
the investment entitled “Modernisation of the E30 railway line in sections Węgliniec – Zgorzelec 
and Węgliniec – Bielawa Dolna”, a conceptual design, Contract No. 2002/PL/16/P/PT/016-08; 
R. Skuła, op. cit.; A. Surowiecki, Directions of activity…, op. cit.; A. Surowiecki, Zagadnienia 
techniki…, op. cit.



249Environmental protection solutions in the process of the Polish railway modernisation

a) b) c)

fading. Once the ditches fade out, the thresholds made of natural materials will 
gradually decompose in time. However, there is an environmental risk of aquatic 
organisms being unable to migrate involved in interruption of the water course 
ecological continuity following a damming being established. Moreover, negative 
effects of the potential impact of the artificial damming created must also be 
taken into consideration.

a) non-reinforced, b) reinforced, c) wooden-stony

Figure 8. Drainage ditch damming diagrams

Source: Consortium of Ekobel Schall Schulz, EGBUD, Carbologistic, Ensuring compliance with the 
requirements of the decision on environmental conditions for the sake of approval of the investment enti-
tled “Modernisation of the E30 railway line in sections Węgliniec-Zgorzelec and Węgliniec-Bielawa Dol-
na”, a conceptual design, Contract No. 2002/PL/16/P/PT/016-08; A. Surowiecki, Directions of activity in 
the range of environment protection in road and rail transport, Lower Silesian Science Festival, a lecture, 
Wrocław University of Environmental and Life Sciences, Institute of Building, Wrocław, 20th September 
2011; A. Surowiecki, Zagadnienia techniki transportu szynowego (prędkość ruchu), Wyd. Wyższej Szkoły 
Oficerskiej Wojsk Lądowych we Wrocławiu, Wrocław 2012. 

Damming structures in forest water courses. Structures increasing water 
retention within forest areas have been appropriately adapted to match the natural 
and landscape conditions in order to enable unconstrained migration of aquatic 
organisms. It is recommended that materials of natural origin (stone, wood, fas-
cine etc.) should be used, and that every structure is ensured a service life of more 
than a dozen years without the need for repair. The following damming (thresh-
old) types have been designed: 

– wooden: a wooden threshold with overflow made of round timber or boards; 
bottom reinforced with fascine or paved; edges basically sodded. Environmental 
effects: damming in the water course, surface water retention increase, initiation 
of overgrowing and silting of ditches; a threshold made of natural materials will 
gradually decompose as time passes, 

– wooden-stony: made from wooden planks or battens combined with rocky 
filing. Environmental effects: as above, plus the rock filling enables free migra-
tion of fish and does not block the migration of aquatic organisms, 

– damming developed into a fascine and rock sill, with the overflow section 
made from a wooden leak-tight wall comprising wooden planks with a wooden cap. 
The ramp is formed of filling of 0.25 m thick rocks in fascine boxes of the dimen-
sions of 1.0 m x 1.0 m. The environmental effect is the prevention of the water course 
bottom erosion, and the resulting benefit is that the water course flow is maintained. 
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5.3. Meanders of the Wykrotnica stream 

The Wykrotnica stream is a left-bank tributary of the river Czerna Wielka. Its 
drainage area at the mouth is 25.6 km2. Assuming appropriate means of mainte-
nance, there is no flooding hazard for the developed areas near the water course. 
The water-logging hazard is only imminent for green arable land directly adjacent 
to the stream, where there are no embankments. The restoration of the Wykrotnica 
stream planned, which is assumed to consist in meandering a section of ca. 1.5 km, 
is expected to foster appropriate habitat conditions for certain species of birds, fish 
and microorganisms. The structures in question should regulate the water flow, de-
creasing the flow rate and, at the same time, increasing retention of surface waters 
which, due to infiltration, will cause the surface water horizon to be raised and un-
derground reservoirs fed. The meanders planned to be developed in the stream will 
additionally contribute to fire protection of nearby forests and meadows. Individual 
variants of the meanders designed (water course dams) have been described below: 

1. Variant I: a palisade made from wooden stakes or a dam with a wooden 
plank stabilised with wooden stakes. The dam range is ca. 1/3 of the water 
course width. The damming departs by 30-45° from the water course bank line 
(downstream) depending on the flow rate. It is the simplest damming design, only 
composed of natural materials expected to gradually decompose as time passes. 
Purposes of the damming:

– local alteration of the flow direction; 
– below the damming, on the opposite bank, a process of local water course 

widening is expected (meandering); 
– local flow deceleration upstream of the damming and sedimentation of 

deposits to form a natural barrier and route the water flow. 
Damming advantages: unconstrained migration possibility for aquatic orga-

nisms.
2. Variant II: damming identical to Variant I with an additional rock filling in 

the wedge between the bank and the damming, downstream the damming. 
3. Variant III: wooden-stony dammings arranged in series, alternately on both 

banks of the water course. 

6. Concluding remarks

In this article, solutions currently applied in the process of modernisation 
of main railway lines by PKP PLK S.A. aimed to ensure compliance with the 
requirements of decisions on environmental conditions issued for the sake of the 
investment performance approval were discussed. The solutions proposed pertain 
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to nature conservation and restoration in the vicinity of railway routes according 
to three main concepts: protection of animals along transport routes, reduction of 
traffic noise, natural compensation (restoration of the areas surrounding transport 
routes).

Two solutions applied for animal protection were discussed (UOZ-1 and 
SOLAR TUX) as they are currently being implemented by PKP PLK and perceived 
as innovative ways to protect natural environment along main railway lines. The 
purpose of these devices (acoustic in the operating principle) is to prevent animals 
from entering tracks while the train is passing. There are numerous advantages of 
these devices. For instance, service (protection) costs for a 500 km long section of 
railway line when using the UOZ-1 devices is equivalent with the costs involved 
in construction of a single ground-based animal crossing. 

As regards the SOLAR TUX system, the following advantages have been 
identified:

– reliable adaptation of the system to the approaching train; train face moni-
toring at every ca. 840 m, enabling the acoustic signal to be emitted for a short 
time and just in time,

– considerably low service costs, 
– complete and secure separation from railway power supply and control 

devices, which is particularly vital when relocating the system.
What must be stressed is that both prevention systems were verified with 

a positive result under field studies conducted in the years 2004-2005 by the 
Forest Research Institute.

Specific environmental protection requirements have been characterised, as 
provided in “Technical Standards – Detailed technical conditions for modernisa-
tion or construction of railway lines for speeds of vmax ≤ 200 km/h (for conven-
tional rolling stock) and 250 km/h (for tilting rolling stock),” a document prepared 
by the Railway Institute. 

The presented noise-reduction systems show possibilities which could be imple-
mented in Poland. The example provided for the natural compensation undertaken 
in the course of modernisation of a section of the E30 main railway line (Węgliniec 
and Zgorzelec) constitutes a confirmation of compliance with the provisions of the 
European Commission applicable in the scope of environmental protection. This 
could be an example of good practice, to be followed in other projects.
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Warszawa 2009.

Towpik K., “Oddziaływanie wibroakustyczne transportu kolejowego na środowisko i sposoby 
ograniczenia”, Przegląd kolejowy 2000, No. 131.

Ustawa z dnia 27 kwietnia 2001 r. Prawo ochrony środowiska, Dz.U. z 2006 r. nr 129, poz. 902 
z późn. zm. [Act of 27th April 2001 – Environmental Protection Law, Official Journal of Laws 
of 2006, No. 129, item 902, as amended].

Rozwiązania z zakresu ochrony środowiska  
w procesie modernizacji polskiej kolei

Streszczenie. Autorzy omówili wybrane przykłady rozwiązań wykorzystanych przez PKP 
PLK S.A. podczas modernizacji głównych linii kolejowych w Polsce w celu dostosowania się do 
uwarunkowań środowiskowych. Opisane rozwiązania odnoszą się do ochrony i odnowy przyrody 
w pobliżu szlaków kolejowych. Opracowano je na podstawie trzech założeń: ochrony zwierząt 
wzdłuż szlaków transportowych, ograniczenia hałasu, kompensaty przyrodniczej obejmującej 
odnowę obszarów przylegających do linii kolejowych w celu poprawy systemu wodnego oraz 
warunków środowiskowych dla zwierząt.

Słowa kluczowe: główne linie kolejowe, modernizacja, ochrona środowiska
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Problems involved in the development  
of instruments supporting the creation of sustainable 

behaviour in transport

Abstract. This article provides a discussion on the overall body of problems related to trans-
port behaviours as well as the complexity of determinants conditioning the choice of the means of 
transport. Through these considerations, the author has made an attempt to assess both efficiency 
and legitimacy of certain instruments used for the sake of sustainable development of transport 
being a sector which, on one hand, constitutes an indispensable factor of socioeconomic growth, 
and on the other hand, causes numerous negative external effects reducing the general level of 
social welfare. The purpose of the article has been to highlight certain trends in the development 
of actions undertaken in order to build sustainable transport behaviours.

Key words: sustainable development of transport, transport behaviours, sustainable transport 
development tools, studies of ecological awareness among Polish drivers

1. Introduction

Unsustainable development of transport, which manifests itself in various 
phenomena, such as exhaust and greenhouse gas emission on an enormous scale, 
accidents, congestion, land occupancy, noise and vibrations1 as well as a number 

1 The negative aspects related to the way in which the transport sector functions, burdening 
not only its users but also unrelated persons not directly involved in the transport activity, are re-
ferred to as negative external effects or external costs of transport. Similarly to the negative ones, 
also positive effects of transport apply to a relatively large number of phenomena. An example 
of those observed in the economic sphere may be the benefits resulting from market integration, 
e.g. in the Single European Market scale, increased mobility of production factors, work spe-
cialisation and division, wider selection of available products, whereas in the social sphere one 
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of other negative effects, triggers an increasingly urgent need for the changes 
taking place in this sector to be driven in such a manner as to enable drawing 
benefits from numerous advantages resulting from efficient transport systems, 
on one hand, but on the other hand, to reduce the aforementioned exemplary 
nuisances. For the sake of the importance of transport in light of developmental 
capacities of societies and economies, it was and still is extremely important in 
terms of the role it performs on various political stages: from the local to the 
global one. However, the nature of the said policies is subject to a more or less 
extensive transformations, and this is mainly due to the necessity of sustainable 
development of transport. Since road transport, including personal automotive 
transport, is responsible for a fair share of external costs of transport, leading to 
economic losses and reducing the level of social welfare, one of the trends being 
followed entails limitation of the use of private cars. Very diversified instruments 
are  applied for this purpose, affecting different aspects driving the automotive 
industry as well as attitudes of transport users to a different extent, manifesting 
themselves in specific transport behaviours.

The purpose of this article is to determine the premises resulting from the 
complexity of determinants affecting transport behaviours among transport 
 users with reference to building efficient sustainable transport development 
tools by limiting personal automotive transport. What has proved to be useful in 
this respect is the partial results of studies on the ecological awareness of Polish 
drivers conducted by the Ministry of Environment in 2010. In the first part of 
the article, the author has briefly discussed the main reasons for and symptoms 
of negative effects of the contemporary transport development trends as well 
as highlighted key features of sustainable transport and the tools assumed to 
enable it. In the next section of the article, the author has focused on describing 
transport behaviours perceived as ones which exert significant environmental 
impact, but also on their determinants. The subsequent paragraphs are mainly 
devoted to a discussion on the results of the ecological awareness studies 
conducted among Polish drivers as well as their analysis from the perspective 
of development and implementation of efficient tools promoting abandonment 
of personal automotive transport in favour of more environment and human- 
-friendly means and modes of transport. 

should mention the improvement of the quality of life which manifests itself, for instance, through 
 availability of public infrastructure, consumer goods or social exclusion prevention. These prob-
lems have been discussed more extensively by Fiedor (ed.) in a manual entitled Podstawy ekonomii 
środowiska i zasobów naturalnych (Wyd. C.H. Beck, Warszawa 2002, pp. 9-10). Negative external 
effects of transport, as they tend to intensify and bring up negative socioeconomic implications, 
have become subjects of numerous studies, concerning both the international scale (e.g. European 
Union, OECD), and the domestic one. 
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2. Reasons for limiting personal automotive transport

As already mentioned in the introduction, road transport is held responsible for 
a number of negative phenomena reducing the social welfare level and hampering 
the socioeconomic growth and development2. For example, not only does air 
pollution lead to subjectively experienced deterioration of the quality of life, but also 
causes respiratory tract illnesses or cardiovascular diseases consequently leading 
to premature demise3. About 93% of greenhouse gas emission in the  European 
Union is caused by road transport4. It is also estimated that congestion, i.e. traffic 
jams, paralyses more than 7.5 thousand kilometres of European motorways every 
day, not to mention the issues it causes inside cities and agglomerations. In the 
EU, the congestion related costs (including time loss, excessive fuel consumption 
or increase car maintenance costs) are estimated to equal ca. 1% of GDP5. More-
over, in about 96%, transport depends on petroleum the global  resources of which 
are rapidly shrinking6. From a global perspective, transport accounts for 61.5% of 
worldwide petroleum consumption (this share increased from 45.7% in 1973) and 
for nearly 1/5 of total energy consumption7. This issue does not only affect the 
matter of the natural capital preservation for future generations, but also applies 
to such aspects as energy security or sensitivity to oil crises, which considerably 
affects competitiveness and economic standing of countries or regions, including 
the European Union. For it generates strong stimuli to reduce the transport related 
energy consumption and to develop modes and means of transport which use other 
energy sources, including the renewable ones. One of the main trends observed 

2 More about this subject in: Handbook on Estimation of External Costs in the Transport 
Sector, European Commission, DG TREN, Delft, 2008; S. Puławska, “Koszty zewnętrzne 
w polityce transportowej Unii Europejskiej”, Transport i Ochrona Środowiska 2008, No. 5-6.

3 According to the studies conducted by WHO and the European Union, air pollution in 
Europe causes 400 thousand premature deaths per year, and more than 100 thousand persons 
require profound hospitalisation due to lung diseases caused by emission of pollutants – “Czas 
oczyścić powietrze”, Przyroda dla Europejczyków, Magazine of the General Directorate for 
Environment, http://ec.europa.eu/environment/news/efe/20/article_2434_pl.htm [27.12.2008].

4 Transport – znów ostatnie miejsce w klasyfikacji Kioto, European Environment Agency 2011, 
http://www.eea.europa.eu/pl/pressroom/newsreleases/transport-2014-znow-ostatnie-miejsce- 
w-klasyfikacji-kioto [01.12.2012].

5 Impact Assessment. Accompanying document to the White Paper, Roadmap to a Single 
European Transport Area – Towards a Competitive and Resource Efficient Transport System, 
European Commission 2011, COM(2011) 144 final.

6 In the year 2010, about 1/3 of the total energy consumption in EU-27 accounted for 
transport, with more than 82% of this amount being attributed to road transport (EU Transport in 
Figures. Statistical Pocketbook 2012, European Union 2012, p. 116, http://ec.europa.eu/transport/
facts-fundings/statistics/doc/2012/pocketbook2012.pdf [1.12.2012]). 

7 Key World Energy Statistics 2012, International Energy Agency, pp. 33, 37, http://www.iea.
org/publications/freepublications/publication/kwes.pdf [31.01.2013].
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in this respect is also the pursuit of behavioural change among transport users for 
the sake of personal automotive transport reduction. Since what accounts for a fair 
share of external costs of transport is the passenger transport. In the European 
Union, nearly 84% of passenger transport is attributed to private cars8. Although 
in the years 2000-2010 this ratio grew insignificantly (by 1%), within the years 
1991-2010, the rate of population motorisation (number of private cars per 1,000 
persons) increased from 334 to 4739, which means that nearly half of Europeans 
own a car. Personal automotive transport is a predominant feature of urban centres 
and agglomerations where transport needs of various nature tend to intensify, but 
also where the negative impact of transport is the largest, on the other hand10. Not 
only does it involve the dynamically growing automotive sector, but also intense 
urbanisation processes observed all around the world, as nearly a half of mankind 
currently inhabits urbanised areas11. The economic and social role of urbanised 
areas in the development process is yet another factor which influences the high 
importance of sustainable development of transport (achieved through reduction of 
personal automotive transport, among other methods) in the hierarchies of political 
targets of many states, including the European Union countries12. 

3. General characteristics of sustainable transport  
and sustainable transport development tools 

Like the very concept of sustainable development, so has the notion of 
sustainable transport (development) evolved. One may believe the starting point 

 8 Entailing overland transport only, Eurostat data, http://appsso.eurostat.ec.europa.eu/nui/
setupDownloads.do [1.12.2012]. Bearing all transport modes in mind, including air and water 
transport, this ratio increased to 74% in 2010, with the 2000-2010 demand for passenger car tra-
vel grew by 11% (60% in Poland) – The Contribution of Transport to Air Quality. TERM 2012: 
Transport Indicators Tracking Progress Towards Environmental Targets in Europe, EEA Report 
No. 10/2012, European Environment Agency, p. 302, http://www.eea.europa.eu/publications/
transport-and-air-quality-term-2012 [2.12.2012]).

 9 Eurostat data, http://appsso.eurostat.ec.europa.eu/nui/setupDownloads.do [1.12.2012].
10 For instance, ca. 69% of all road accidents take place in urbanised areas, and their 

 casualties are predominantly pedestrians and bikers – Biała Księga, Plan utworzenia jednolitego 
 europejskiego obszaru transportu – dążenie do osiągnięcia konkurencyjnego i zasobooszczędnego 
systemu transportu, KOM(2011) 144, final version, p. 9.

11 2007 World Population Data Sheet, Population Reference Bureau, Washington 2008, 
http://www.prb.org/pdf07/07WPDS_Eng.pdf [31.01.2013].

12 According to the EU estimates, by the year 2050, the lack of efforts in favour of more 
sustainable development of transport will have caused an increase of 1/3 in the CO2 emission 
generated by this sector compared to the year 1990, an increase of a half in the congestion costs as 
well as a slight decrease in the transport dependence on petroleum to ca. 90% (Biała Księga, Plan 
utworzenia…, op. cit., p. 5).



259Problems involved in the development of instruments supporting the creation...

of this process to have been the sustainable development definition as provided 
in the report entitled “Our Common Future”, where it is described as a kind of 
development “that meets the needs of the present without compromising the ability 
of future generations to meet their own needs13”. Initially, the largest emphasis 
was being put on the matters related to the issue of the natural resources depletion 
as well as the need for reducing anthropogenic pressure on the environment, 
whereas relatively lesser importance was attached to social issues14. However, this 
concept gradually started entailing more and more problems related to the self-
sustaining (lasting) socioeconomic development being translated into different 
spheres of human life and activity. It was also reflected by the comprehension 
of sustainable transport, especially with regard to the extremely important role 
of this sector as well as the scale of its negative impact on the environment and 
men. In the 1990s, the notions of sustainable transport and transport system were 
put into a formal framework on the international level. And hence according to 
experts representing the European Commission, a sustainable transport system 
should be characterised by the following features15:

– it should ensure satisfaction of the need for access and development of 
individuals, enterprises and societies in a safe manner, not threatening the human 
life and ecosystems, and promoting equality between the present and future 
generations,

– it should be available in financial terms, function efficiently, provide optional 
transport modes to choose from and support dynamic development of the economy 
and the region,

– it should reduce harmful emissions and waste entailing the absorption capacity 
of our planet, utilise renewable resources on levels below their regeneration 
capacity, and the non-renewable ones on or below the level of their renewable 
substitutes, as well as minimise the occupancy and noise emission.

The first comprehensive definition of sustainable transport was proposed by 
OECD. It states that environmentally sustainable transport is “transport that does 
not endanger public health or ecosystems and meets needs for access consistent 
with: the use of renewable resources at below their rates of regeneration, and the 
use of non-renewable resources at below the rates of development of renewable 

13 “Our Common Future”. Report of the World Commission on Environment and Develop-
ment, WCED, United Nations, 11th December 1987, http://www.un.org/documents/ga/res/42/ares 
42-187.htm [31.01.2013].

14 Meanwhile, these problems are extremely important, particularly from the perspective of 
development of sustainable transport systems which should provide mobility to all social groups, 
including disabled persons, elders or people facing the threat of social exclusion.

15 Defining an Environmentally Sustainable Transport System, Commission Expert Group 
on Transport and Environment 2000, s. 5, http://www.ocs.polito.it/biblioteca/mobilita/Defining.
pdf [31.01.2013].
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substitutes16.” Insofar as this concept mainly stresses energy saving, according 
to OECD, the primary purpose of sustainable transport is “maximally successful 
development of humankind based on solid economic, social and environmental 
foundations, for both the preset and the future generations17.” Nowadays, in the 
broad scope of understanding of the notion, sustainable transport is assumed to 
support social and economic welfare on minimised negative impact on the envi-
ronment, human health and life as well as the volume of natural resources. This 
concept has been described in Table 1.

Table 1. Characteristics of sustainable transport

Sustainable transport
Environ-
mentally

– functions in a safe manner, not threatening people or ecosystems,
– reduces external costs due to emission of pollutants and CO 2 , noise, congestion 

etc. relying on the planet’s absorption capacity, 
– decreases energy consumption and land occupancy, 
– utilises renewable resources at below their regeneration rates, and the non-renew-

able ones on or below the development level of their renewable substitutes,
Econom-
ically

– contributes to dynamic general economic development of the region and growth 
of enterprises on simultaneous rationalisation of demand for (cargo and  
passenger) transport,

– separates economic growth and development from growth in the volume  
passenger and cargo transport,

– favours fair competition between individual transport modes, simultaneously 
promoting and developing those being the most friendly to people and natural 
environment, and between enterprises,

Socially – considerably influences increasing of the quality of life, 
– ensures functional and financial accessibility, 
– provides a possibility to choose between optional modes of transport,  

simultaneously propagating sustainable behaviours among transport users, 
– favours development of individuals and societies, simultaneously ensuring  

rationalisation of demand for (cargo and passenger) transport,
– ensures equality between present and future generations.

Source: M. Paradowska, Rozwój zrównoważonych systemów transportowych polskich miast i aglo-
meracji w procesie integracji z Unią Europejską – przykład aglomeracji wrocławskiej, Wyd. Uniwersytetu 
Opolskiego, Opole 2011, pp. 312-313.

Sustainable development of transport is not only characterised by multiplicity 
of goals, but also of the tools used to accomplish these goals. The urgent need for 
reducing negative external effects of transport, simultaneously gaining benefits 

16 EST! Environmentally Sustainable Transport. Future, Strategies and Best Practices, 
Synthesis Report of the OECD project on Environmentally Sustainable Transport EST presented 
on occasion of the International est! Conference, Vienna, 4th to 6th October 2000, p. 35.

17 Polityka transportowa państwa na lata 2001-2015 dla zrównoważonego rozwoju kraju, 
Ministerstwo Infrastruktury, Warszawa 2001.
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from positive effects, has born the fruit of solutions of diversified nature emerging 
in nearly all spheres: infrastructure, administration, economy and market, infor-
mation and education, logistics etc. Some examples of tools used for the sake of 
sustainable transport development have been described in Table 2.

Table 2. Review of sustainable transport tools

Tool category Examples
Economic  
and market related

– internalization of external costs of transport,
– other kinds of taxes and charges related to transport activity,

Legal  
and administrative

– legal regulations (e.g. traffic regulations, safety standards), 
– administrative orders (e.g. limited traffic zones, car entry  

prohibitions),
Infrastructural – extension, redevelopment and upgrading of infrastructure, 

– infrastructural enhancements (e.g. noise barriers, speed bumps,  
park&ride systems, isolated railway tracks and bus lanes etc.),

Technical  
and technological

– technological innovations related to infrastructure or means of  
transport (e.g. smart transport systems, noise suppressing engine  
covers, alternative fuel propelled driving systems, ecological cars etc.),

Moral and informa-
tion-educational

– educational campaigns and information promoting transport  
behaviour shift (e.g. commercials, eco-driving education etc.),

– promotion of sustainable mobility (e.g. sustainable mobility week, 
car-sharing etc.),

Miscellaneous – spatial planning,
– working mode shift (work at home), 
– logistic solutions (e.g. logistics centres), etc.

Source: J. Platje, M. Paradowska, Zarządzanie kryzysowe w przedsiębiorstwie transportowym, Wyd. 
Nasz Dom i Ogród “Flora”, Wrocław 2011, p. 180.

In the most general understanding of the fundamental channel of actions, it 
is a change in the transport mode structure in favour of more extensive use of 
environment and human-friendly modes and means. Consequently, what appears 
to be particularly important in light of the problems discussed in this article is the 
reduction of private automotive transport. Such tools as infrastructural enhance-
ments or technological innovations in vehicle design will matter to a lesser extent 
in this context, whereas those that will matter more are tools targeting a shift in the 
transport behaviours among private car users or sustaining transport behaviours 
among persons who choose (for various reasons, just to mention the economic 
ones) public transport, walking or bicycling. It should also be noted that all these 
goals can be attained in various ways, applying both ‘hard’ and ‘soft’ tools18. An 

18 The ‘hard’ measures are referred to as “efforts undertaken by decision makers targeting 
 behaviour shift, which consist in applying specific taxes and charges, rules and regulations as well 
as infrastructural solutions”. On the other hand, the ‘soft’ measures comprise other categories 
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economic and market tool of major significance, namely  internalisation19 of exter-
nal costs of transport, may be perceived as a ‘hard’  measure, since its purpose is 
to discourage people from using private cars by means of various financial stim-
uli. On the other hand, organising different kinds of information and  publicity 
campaigns, for instance to promote bicycle as the transport means of choice in 
cities, should be qualified as ‘soft’ tools. 

One may question the reasons for distinguishing between the two said 
 categories of tools, since both are envisaged to serve the purposes of the trans-
port behaviour change. However, not only the distinctiveness of the solutions 
applied but also several other aspects substantiate this division. First of all, one 
should indicate the level of costs which must be mobilised in the development 
of individual tools as well as their implementation. The ‘hard’ measures usually 
require far higher costs to be incurred compared to the ‘soft’ ones. This can be 
associated with efficiency of individual tools, since both these factors condi-
tion the cost effectiveness of each solution, and consequently also the degree 
of simplicity or even feasibility of their actual implementation. For instance, 
introducing a toll collection system at entrances to a separated city zone may in-
volve enormous initial investment expenditures as well as system maintenance 
costs, but also exert a considerable impact on persons willing to move inside 
such a restricted zone and ultimately giving up their cars. Consequently, despite 
the necessity to incur very large costs, the tool will be characterised by rela-
tively high efficiency. On the other hand, education and information campaigns 
involve smaller costs to be incurred, but also their efficiency is usually lower, 
which is then translated into a low or a moderate cost effectiveness ratio20. It 
should also be noted that the cost level and effectiveness may differ across indi-

of efforts undertaken by decision makers, including primarily information campaigns or using 
 positive and negative associations (to indicate the positive nature of travelling by bicycle or diverse 
negative effects of car driving) – Soft Measures and Transport Behaviour, EST, OECD, Berlin 
2002, p. 3, http://www.oecd.org/env/transportandenvironment/16199621.pdf [31.01.2013].

19 Internalisation means putting the actual costs of activity of a certain entity or person on 
 account of the said entity’s or person’s costs, including private costs as well as external costs 
 incurred by the entire society. In the case of private transport users, it would consist in including 
all their costs, such as air pollution charges, land occupancy charges (which is actually reflected in 
parking fees more and more often) or the congestion input etc.

20 Opinions vary in this respect. There are studies implying very high cost effectiveness of 
‘soft’ sustainable transport development tools, and numerous scholars concur with this standpoint 
(more on this subject at: Project on Environmentally Sustainable Transport (EST). Report on the 
OECD Conference Environmentally Sustainable Transport (EST): Futures, Strategies and Best 
Practice, OECD, Vienna 2000, http://esteast.unep.ch/phocadownload/oecd0003.pdf [31.01.2013]; 
Soft Measures and Transport Behaviour…, op. cit.). This should be associated with the fact that 
the ‘soft’ measures are frequently focused on the ecological awareness building, and hence they 
help develop long-term sustainable attitudes and behaviours, which has also been discussed later 
in the article.
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vidual countries or even regions, and that it depends on an multitude of causes, 
e.g. mindsets and social cultures, the current level of development of transport 
systems etc. 

The amount of expenditures and direct efficiency are not the only aspects 
conditioning the discrepancies between ‘hard’ and ‘soft’ sustainable transport 
development tools. What seems equally important is that they affect different 
motives behind individual transport behaviours, this to be discussed in de-
tail in the next section. Another significant factors are also the time horizon 
of the expected outcomes as well as indirect socioeconomic effects of indi-
vidual solutions. For instance, an administrative tool which consists in a car 
use prohibition will indeed bring the expected results (i.e. reduction of per-
sonal automotive transport) in a fairly short time, limiting the level of negative 
external effects of transport. However, having gone deeper in the analysis of 
consequences of such a solution, one may draw a conclusion that it does not 
in fact build sustainable transport behaviours, since people have to, and not 
necessarily want to renounce car driving, and they may not agree with the ra-
tionale behind the solution, having an impression that they have been treated 
unjustly. Such a situation lacks social and individual acceptance21 for the prohi-
bition, and what follows is the growing opposition towards the decision makers 
responsible for the implementation of the measure which, in a longer perspective, 
may even lead to the car use permission reinstatement. Moreover, depending on 
the access to alternative means of transport, this prohibition may also bear other 
negative effects of social nature, e.g. contributing to social exclusion of certain 
groups (disabled, elderly, sick people), or even economic nature, e.g. reduced   
accessibility of service and trade facilities for many people, consequently leading 
to shrinkage of the outlet market of the goods and services these facilities deliver.

The aforementioned problems involved in developing and implementing 
sustainable transport tools as well as related to their characteristics imply 
that changing transport behaviours of individuals, including reduction of the 
passenger car use, is a complex notion which requires an appropriate and well 
considered set of tools. It entails many aspects, including the fact that the 
behaviours are ultimately influenced by a number of different stimuli, which 
actually condition the efficiency of individual solutions not only from the 
perspective of direct and short-term outcomes, but also of building lasting and 
sustainable consumption models in transport. All these problems have been 
elaborated upon in the next section.

21 More can be read about social acceptance of solutions supporting sustainable deve- 
 lopment in such publications as: M. Paradowska, “Akceptacja publiczna jako element kształ-
towania zrównoważonych systemów transportu w miastach”, Handel Wewnętrzny 2012, Vol. 3,  
pp. 228-239.
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4. Transport behaviours and their determinants

Transport activity, and mainly use of private cars, is among the behaviours 
having the most considerable impact on the environment22. Although individual 
decisions and behaviours seem to have a limited influence on the emergence and 
impact of negative external effects of transport, however, their mass nature and 
frequency are the key issues in this respect. This may imply that those who use 
private means of transport and justify their transport behaviours claiming that 
they have practically no effect upon the reduction of the negative transport im-
pact, even if they should give up car driving, are wrong. Also supporters, activ-
ists or decision makers actively involved in the creation of sustainable transport 
behaviours argue that a shift in every single person’s behaviour does matter23. 

Transport behaviours may be considered as consumer behaviours of men re-
lated to satisfaction of transport needs. Authors interested in this subject more 
and more frequently study and describe the behaviours exerting significant envi-
ronmental impact, their determinants, orientation options as well as specificity, 
depending on the needs or actions these behaviours concern24. What seems to 
be growing in importance from the perspective of the problems discussed in this 
article, related to behaviours of drivers and the necessity to reduce private auto-
motive transport in favour of sustainable development of transport, is the matter 
of transport behaviour determinants conditioning the choice of the means (mode) 
of transport, including the motivation to renounce private car driving.

22 Most generally speaking, a consumer behaviour may be defined as the “overall body of 
activities related to acquiring, using and disposing of products and services along with decisions 
preceding and conditioning these activities. They include purchasing, owning and using means to 
satisfy needs” (M. Karczewska, “Determinanty zachowań konsumenckich na rynku”, in:  Materials 
of the 2010 Krakow Conference of Young Scientists. Symposia and Conferences of the Krakow 
Conference of Young Scientists, No. 5, Pro Futuro Scientific Group, AGH University of Science 
and Technology in Krakow, Kraków 2010, http://www.profuturo.agh.edu.pl/pliki/Referaty_V_
KKMU/NE/r475-484_Karczewska.pdf [31.01.2013]). Meanwhile, the behaviours exerting signifi-
cant environmental impact are all those consumer behaviours which bear considerable negative 
impact on the environment (more about the subject at: Zrównoważona konsumpcja i produkcja. 
Środowisko Europy. Czwarty Raport Oceny, Report No. 1/2007, European Environment Agency, 
2007, pp. 256-258, http://www.eea.europa.eu/pl/publications/srodowisko-europy-2014-czwarty- 
-raport-oceny [3.12.2012]; P.C. Stern, “Toward a coherent theory of environmentally significant 
behavior”, Journal of Social Issues 2000, No. 56(3), pp. 407-424).

23 Information provided by Prof. Udo Becker (Dresden University of Technology, Germany) 
at a training session on mobility management organised under the “Transport Learning” cycle; 
Krakow, 24th January 2013.

24 See also: P.C. Stern, “Information, incentives, and proenvironmental consumer behavior”, 
Journal of Consumer Policy 1999, No. 22, pp. 461-478; P.C. Stern, “Toward a coherent theory…”, 
op. cit.; P.C. Stern, “Understanding individuals’ environmentally significant behavior”, Environ-
mental Law Review 2005, No. 11(35), pp. 1078-1079.
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There are numerous different stimuli affecting consumer behaviours of 
men. Trying to enclose them in a systematic framework, one may distinguish 
between specific fairly uniform groups of determinants: economic and market 
related, psychological as well as sociocultural25. Obviously, within each of these 
groups, one may speak of further subgroups, such as financial determinants, 
specificity and properties of transport needs, stimuli assuming the form of legal 
and administrative regulations, social consumption patterns, ecological motiva-
tions etc. 

The most important transport behaviour determinants among the economic 
and market related conditions are transport needs26, followed by prices of trans-
port services or costs related to individual means of transport. Transport needs 
originate at diverse sources as they may stem from the necessity to travel to work 
or school, do shopping, or from informal social motives. It matters at least for 
several reasons. Firstly, the nature (source) of the given need affects the expected 
quality of its outcome (satisfaction), i.e. transport requirements, as they are re-
ferred to: reliability, cost, punctuality, promptness and directness of travel etc.27 
Their hierarchy may vary, and not only due to the nature of the given need and its 
origin, but also depending on subjective expectations of individual persons. For 
instance, persons travelling to work may attach greater importance to promptness 
and punctuality rather than to travel costs. This, in turn, may condition the effi-
ciency of certain solutions applied in favour of sustainable development of trans-
port. The efforts targeting improvement of travelling comfort of public means 
of transport, when timetables are not traveller-friendly themselves, for instance 
from the perspective of the connection frequency, and do not guarantee quick and 
punctual transport to workplaces, may prove to be inefficient.

Travelling costs, also constituting one of the transport requirements, are yet 
another determinant of transport users’ behaviours. However, it turns out that 
– with regard to private automotive transport – costs are less important in the 
hierarchy of requirements28, which is also reflected by the relatively poor price 

25 Compare e.g.: G. Antonides, W.F. van Raaij, Zachowanie konsumenta, PWN, Warszawa 
2003; M. Karczewska, op. cit.; A. Jachnis, Psychologia konsumenta. Psychologiczne i socjolo-
giczne uwarunkowania zachowań konsumenckich, Oficyna Wydawnicza Branta, Bydgoszcz 2007.

26 A transport need has been defined by Rydzkowski and Wojewódzka-Król as a “potential 
need distinguishable from others, reported by the economy and the society, to transport persons, 
goods and messages in a given time for a given distance” (Transport, eds. W. Rydzkowski, K. Wo-
jewódzka-Król, PWN, Warszawa 2007, p. 26).

27 S. Marszałek, Ekonomika, organizacja i zarządzanie w transporcie, Wyd. Śląskiej Wyż-
szej Szkoły Zarządzania, Katowice 2001, p. 85.

28 It seems – and studies conducted among Polish drivers confirm it – that the key role is 
in this respect played by convenience, feeling of privacy and independence while organising the 
travel and actually travelling.
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flexibility of transport demand29. The fact that no major trend of private car use 
renouncement has been observed within the recent years, despite the considerable 
increase of car operation and maintenance costs, should be associated with the 
internalisation of external costs being one of the sustainable transport develop-
ment tools most frequently postulated in the European Union30. Since private 
car users respond to price increases poorly, the internalisation will probably also 
prove inefficient in discouraging them from using their own means of transport. 
On the other hand, it may contribute to an increase of proceeds to the government 
or self-government budgets (depending on the solutions adopted) which may be 
subsequently allocated to development and implementation of other solutions31. 

It should also be observed that, besides transport requirements, the price 
flexibility of demand is affected by a number of other factors. One may also 
find car travelling to have numerous substitutes, since there is a choice between 
potential options such as public transport, bicycle, hitching a lift etc. However, 
for most advocates and followers (especially long-standing ones) of private 
automotive transport, they are hardly close substitutes. Hence despite the 
economic nature of the determinant in question as well as the tool addressing 
it, namely the internalisation, transport behaviour will not be altered, since 
drivers will not consider public transport as a real alternative because of 
various reasons, including heavy impact of other stimuli and motives, such as 
the habit, the mindset (not allowing oneself to even consider using other means 
of transport), patterns disseminated by the society (e.g. “he can afford a car, so 
he is rich”). On smaller price flexibility, abandoning the decision to purchase 
a specific commodity is usually connected with a certain price level. Therefore, 
one may assume that a certain ‘prohibitive’ price level would actually convince 
the most declared users of private cars to change the manner in which they are 
to move, and ultimately shift to a more environment-friendly mode, since they 
would simply be incapable of covering the car travel costs. However, there is one 

29 For instance, in the years 2005-2012, prices of petrol, diesel oil and LPG in EU-27 rose by 
more than 50% (Oil Bulletin. History from 2005 Onwards, European Communities 2011, http://
ec.europa.eu/energy/observatory/oil/bulletin_en.htm [5.12.2012]). However, by no means did it 
reduce the use of cars among citizens of the EU countries. From 2005 to 2010, the number of pas-
senger cars registered in the EU-27 increased by ca. 8.6%, and the volume of car travels (expressed 
in passenger-kilometres) by more than 4% (EU Transport in Figures. Statistical Pocketbook 2012, 
European Union 2012, http://ec.europa.eu/transport/facts-fundings/statistics/doc/2012/pocketbook 
2012.pdf [1.12.2012]). 

30 See also: Communication from the Commission to the European Parliament, the Council, 
the European Social and Economic Committee and the Committee of the Regions, Europa efek-
tywnie korzystająca z zasobów – inicjatywa przewodnia strategii “Europa 2020”, KOM(2011) 21, 
final version; Biała Księga, Plan utworzenia…, op. cit.

31 In this respect, the internalisation of external costs of transport resembles excise tax 
imposed upon alcohol and tobacco products.
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more question left unanswered, namely to what extent such a shift would actually 
involve sustainable development of transport? The direct outcomes assuming the 
form of a decrease in the number of cars running the roads would certainly be 
noticeable. But perhaps some persons would be anxious about it, or even – when 
no suitable alterative is offered to them (e.g. public transport matching the needs 
of the disabled) – would have no possibility to travel otherwise. 

The foregoing considerations are not to be perceived as an argument against 
internalisation being an efficient and/or needed tool of sustainable transport 
development. They may, however, suggest that this tool does not provide the 
expected and most desired outcomes from a comprehensive, holistic point of 
view. This may be the case because it is focused on one of the transport behaviour 
determinants, whereas it may well conflict with others. At this point of the analysis, 
one should refer to the research conclusions drawn by Stern32. He has observed 
that, from the perspective of pro-ecological shift of consumer behaviours, the 
most effective solutions are those which combine actions addressing different 
kinds of motives conditioning the given mode of behaviour. Stern argues that 
tools referring to a single determinant type only are often inefficient, because 
they do not remove the barriers hindering the behavioural shift which result from 
other determinants. Based on these conclusions, one may claim that internalisation 
should be combined with some other measures, for instance, with campaigns 
promoting alternative means of transport or informing the public of how to use 
public transport, as well as with improvement of the public transport functional 
efficiency etc. It seems to confirm the significance and the need for application of 
the ‘soft’ sustainable transport development tools, as many of them refer directly 
to psychological (e.g. personal traits, value systems, learning process, habits and 
customs or lifestyle followed) and sociocultural (e.g. influence of the family, 
social groups and leaders) conditions of transport behaviours. 

Drawing from the arguments proposed by Stern, one may claim that private 
 automotive transport users can be and predominantly are exposed to a specific cog-
nitive dissonance. On one hand, a car satisfies their transport needs in the best possi-
ble manner, for a majority of the society uses private automotive transport, the media 
promote a positive image of private cars as goods ensuring the sense of freedom and 
independence, providing prestige, and the road infrastructure is the best developed 
system ensuring access to virtually any location of choice etc. On the other hand, car 
users start being encumbered with various restrictions, such as entry prohibitions 
or additional charges, various groups (environmentalists, decision makers) indicate 
the harmfulness of private cars, whereas the media – next to attractive car commer-
cials – show cars in explicitly unfavourable light.  Therefore, it seems that, besides 

32 P.C. Stern, “Toward a coherent theory…”, op. cit., pp. 419-420.
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 developing solutions to promote sustainable transport behaviours, that would exert 
comprehensive influence on different types of determinants, one should also mini-
mise various impacts disseminating unsustainable behaviours. However, it is not 
easy to explicitly determine which of these tasks is indeed more difficult. 

The cognitive dissonance resulting from diversified stimuli being sent from the 
surrounding may contribute to the lack of acceptance of sustainable transport de-
velopment solutions, thus hindering the promotion of lasting and sustainable trans-
port behaviours and systems. While considering this matter, one should also refer 
to the studies by Platje, who has made a reference to new institutional economics 
trying to convince the public that changing formal institutions (which, in the case 
of sustainable development of transport, would involve e.g. changing the legal and 
administrative framework by introducing restrictions for car users) should proceed 
along with supporting changes in informal institutions (i.e. social standards, value 
systems etc., for instance those targeting more environment and human-friendly 
modes of transport)33. Otherwise, changes occurring in the formal institutions may 
encounter opposition from the society, and hence they are not to be respected, which 
will make it impossible to follow the path of sustainable development. 

In this respect, one should also refer to the difference between internal 
and external motivation elaborated upon by Coada, Haanb and Wörsdorfer34. 
Addressing the external motivation only, for instance, by imposing charges on 
emission of car exhaust gases (internalisation of external costs of transport), may 
weaken the internal motivation, one which assumes the form of genuine care for the 
environment, since by being forced to pay such charges, one may feel ‘justified’ to 
continue the emission and will not be inclined towards its discontinuance, e.g. by 
switching to different means of transport. And hence in this particular case, the 
given sustainable transport development tool does not actually build lasting and 
sustainable transport behaviours as well. 

5. Ecological awareness of Polish drivers with reference  
to the transport behaviour change 

The problems pertaining to a change pursued in the transport behaviour of 
private automotive transport users for the sake of sustainable development of 

33 See also: J. Platje, Institutional Capital – Creating Capacity and Capabilities for Sustain-
able Development, Wyd. Uniwersytetu Opolskiego, Opole 2011.

34 A. Coada, P. de Haanb, J.S. Wörsdorfer, The Role of Knowledge, Incentives and Consump-
tion Behavior in Environmental Innovations: An Application to Car Purchases, DIME Workshop 
“Empirical Analyses of Environmental Innovations”, Karlsruhe 2008, http://www.dime-eu.org/
files/active/0/ISIWorkshopCoad.pdf [5.12.2012].
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transport, as briefly discussed above, may be applied to analyse results of studies 
conducted in June 2010 among Polish drivers in the age from 18 to 64 years, in 
towns, as commissioned by the Ministry of Environment35.

First of all, it seems interesting that a car is mainly driven on weekdays by 
 Polish transport users for the purpose of travel as well as in order to get to and from 
work (17%), for shopping purposes (8-9%), with the former being dominated by 
both short (up to 5 km) and long distances, whereas the second category predomi-
nantly covered short distances36. This can be associated with the degree of obliga-
toriness of the transport need and the resulting quality of travel in demand, but also 
with the fact that people using private means of transport are usually employed (this 
may be traced back to the necessity of providing for the car maintenance and incur-
ring travel costs), whereas the route to and from the workplace is usually taken on 
weekdays. Weekends were dominated by driving for shopping (11-12%) and social 
(9%) purposes. It implies that, for persons who drive a passenger car, this becomes 
the main, and often the only means of transport they use37. On the other hand, 
driving a car to go shopping may be also associated with the functional and spatial 
arrangement developed in most cities, with an important role of commercial centres 
and the related lifestyle based on private automotive transport.

From the perspective of the foregoing analysis of determinants for transport 
behaviours, also the following study results provided in the Ministry’s report 
must be considered important: (1) although the level of private automotive trans-
port use in everyday travelling differed depending on the income amount, still 
the difference in question was smaller than the corresponding difference in the 
income itself (81% of all travels in a household attaining income of up to PLN 700 
per person and 88% in a household attaining income of more than PLN 2,000 per 
person); (2) more than a half of those surveyed usually tanked 95 octane petrol, 
every fourth person ran on diesel oil and every seventh – on LPG38; (3) the main 

35 Results of the study have been discussed in the following report: Monitorowanie postaw 
społecznych w zakresie zrównoważonego transportu. Pierwszy etap badania, a report developed 
under a commission of the Ministry of Environment, PBS DGA Sp. z o.o., Sopot 2010, http://www.
mos.gov.pl/g2/big/2010_12/7b2301bd6c0c4c7a4013ca88560e1558.pdf [31.01.2013].

36 Monitorowanie postaw…, op. cit., p. 17.
37 According to the studies, car is used in ca. 87% by Polish drivers’ households (Monito-

rowanie postaw…, op. cit., p. 18). Experience shows that it is much easier, for instance, to retain 
a passenger of the public transport than to persuade a person using their own car to switch to public 
transport.

38 Whereas in the years 2004-2013, retail prices of these fuels, for instance, in the Silesian re-
gion in Poland, increased follows: for the Pb95 petrol, from ca. 3.6 to 5.5 PLN/l (i.e. nearly by 53%), 
for ON from ca. 3 to 5.5 PLN/l (i.e. nearly by 83%), for LPG from ca. 1.6 to ca. 2.75 PLN/l (nearly 
by 72%) (M. Rolka, Paliwa – detaliczne ceny na stacjach paliw od 20.03.2004 do 29.11.2012, 
http://mrc.tychy.pl/ceny.paliw/ [5.12.2012]). Meanwhile, the motorisation coefficient grew in Po-
land from 323 to 451 vehicles for 1,000 inhabitants.
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incentives to use a private car included convenience (70%) followed by travelling 
time (47%); (4) poor technical condition of roads (52%) and traffic congestion 
(46%) were considered by drivers to be a more serious issue than car mainte-
nance and service costs, including fuel prices (41%); (5) drivers used alternative 
means of transport to a small extent (walking – 7% of those surveyed, bus – 5%,  
tram – 2%, bicycle – 2%); (6) drivers were willing to renounce driving a car in 
favour or other means, such as public transport, to a different extent, however, 
27% of those surveyed claimed that they would not quit using private automotive 
transport at all; (7) drivers displayed different degrees of acceptance and suscep-
tibility to the sustainable transport development tools proposed39.

Based on the survey results, one may reach a conclusion that Polish drivers 
are also characterised by weak price flexibility of demand for private automotive 
transport, since, on one hand, they would travel by car regardless of the income 
level, and on the other hand, they would not even become willing to renounce 
their cars by considerable fuel price increases. Moreover, average monthly 
expenses incurred on car maintenance slightly exceeded PLN 43040. At the 
same time, those surveyed did not support such economic tools as, for instance, 
charges on downtown driving (63% of respondents) or making all parking spaces 
in city centres paid (61% of respondents)41. These results seem to conform 
with the lack of acceptance for internalisation, as previously suggested by the 
author, which may be directly translated into the solution’s efficiency. They also 
appear to support a hypothesis that, insofar as public transport constitutes an 
alternative for a private car, it may not necessarily be perceived by drivers as 
a close substitute of private automotive transport, all the more since, according 
to the studies discussed, convenience was the decisive factor when choosing 
the means to commute (70%), whereas low travelling comfort (39%) and crowd 
(36%) were the main reasons for which drivers were not inclined to use public 
transport. The foregoing implies a considerable importance of psychological 
conditions of transport behaviours. Bearing these circumstances in mind, one 
might think that improvement of quality and comfort of public transport could 
induce some change in the transport behaviours of individuals. However, also in 
this respect, the probable actual outcomes of such efforts may prove negligible, 
since a car is in fact the only means of transport ensuring the sense of intimacy, 
privacy and independence. 

What is also interesting about the study is the public transport barriers men-
tioned by those surveyed, namely the complications involved in ticket buying 
and the impossibility to reach the point of destination. A person who does not 

39 Monitorowanie postaw…, op. cit., pp. 31, 33, 38, 48, 51, 60-85.
40 Ibidem, p. 5.
41 Ibidem, pp. 72-75.
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travel by bus or tram on everyday basis may face serious problems due to in-
sufficient information on which line to choose in order to get to the indented 
location, where to buy the ticket or at which stop to get off. For these reasons, 
the provision of information on public transport plays a significant role and 
may indeed be an important argument for the use of ‘soft’ sustainable transport 
development tools. Nevertheless, despite the fact that Polish drivers did notice 
the benefits resulting from the private car renouncement (mainly health related 
– 57% and financial – 41%), still as many as 27% of those surveyed declared that 
no benefits would persuade them to give up private automotive transport. This 
strong conviction and declaration is most probably due to psychological deter-
minants, and hence all efforts targeting sustainable development of transport 
should entail instruments addressing these conditions of transport behaviours, 
even if the very activities undertaken primarily consist in introducing fees or 
regulations.

The final part of the study conducted by the Ministry was envisaged to verify 
the level of familiarity with campaigns known as the European Sustainable 
Transport Week and the Car-Free Day42. Although 64% of those surveyed admitted 
being familiar with the European Car-Free Day initiative (for comparison, 
only 6% heard about the European Sustainable Transport Week), 61% claimed 
that there should be more such campaigns, and 63% stressed the importance 
of sustainable transport education for drivers, still nearly 49% responded that 
no campaign would convince them to renounce car driving. This may suggest 
that many statements of those surveyed were merely of declarative nature, 
whereas in the reality, the respondents were not willing to voluntarily switch 
from private cars to more environmentally friendly modes of transport. This, 
in turn, may substantiate application of more compulsory tools, e.g. economic 
(internalisation) or administrative and legal (car entry prohibitions etc.) solutions, 
and explain why these tools are the most popular ones when direct effects are 
to be attained in a short period of time. However, as the author has indicated on 
numerous occasions in this article, the ‘soft’ sustainable transport development 
tools still play a very important role, since they affect various psychological and 
sociocultural determinants of transport behaviours, thus conditioning the creation 
of actual (and not only coerced) sustainable behaviours.

42 The initiative was originated in 2002 by the European Commission and 19 other interna-
tional organisations involved. Its main purpose is to encourage local authorities to promote sus-
tainable mobility among inhabitants of municipalities and agglomerations, raising civic awareness 
in this respect and altering consumer behaviours, predominantly by reducing private automotive 
transport and disseminating the collective transport concept. The initiative is renewed yearly in 
September, http://www.mobilityweek.eu/ [1.12.2013].
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6. Conclusions 

The considerations provided in this article as well as the brief analysis of re-
sults of the Polish driver’s ecological awareness study imply several conclusions 
valuable from the perspective of tools developed for the sake of more sustainable 
development of transport. 

In the first instance, as repeatedly emphasised in the literature of the 
subject, one should stress the need for comprehensive tools affecting various 
conditions of transport behaviours among supporters of private automotive 
transport.  Otherwise, even if the expected outcomes were achieved, inducing 
the renouncement of passenger cars, some negative socioeconomic consequences 
may still occur, and at the same time, no actual and lasting attitudes and 
 behaviours conforming with the sustainable development idea would be built. 
For this reason, what seems to be particularly growing in importance is the 
combination of ‘hard’ and ‘soft’ tools. Discouraging people from driving private 
cars by applying financial or administrative barriers exclusively may trigger social 
opposition and aversion towards sustainable solutions, which by itself contradicts 
the prerequisites of sustainable development. Therefore, it is important to apply 
a number of positive stimuli affecting psychological or cultural factors. It is 
nor an easy task, especially since car users, even despite being in favour of and 
supporting such positive stimuli, are not at all willing to quit driving private cars 
under their influence. 

In order to build sustainable transport behaviours lasting for longer, not only 
should the shift in the drivers’ behaviours be addressed, but also appropriate 
attitudes created and ecological awareness of the young generation built, thus 
ensuring that current users of public transport are retained and satisfying persons 
travelling on foot or by bicycle. This extends the level of complexity of the 
sustainable transport development tools, but also conforms with the arguments 
provided in this article. Since different conditions of individual behaviours matter 
in the case of permanent users of busses or decided cyclists, and yet different ones 
are to be entailed while analysing those keen on car driving. On the other hand, 
transport behaviours of the young generation have only started being channelled, 
still they condition the options of sustainable development of transport in a longer 
perspective. Therefore, the sustainable transport development agenda should not 
only entail the diversification of transport behaviour determinants within the 
 given target group (e.g. drivers), but also differences between specific groups. 
It also involves the necessity to eliminate the cognitive dissonance in individual 
groups, and particularly among children and the youth perceiving the world 
as ‘overrun by cars’, on one hand, and on the other hand, being persuaded of 
sustainable behaviours.
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Problematyka budowy instrumentów na rzecz kreowania 
zrównoważonych zachowań transportowych

Streszczenie. W niniejszym artykule zarysowano problematykę dotyczącą zachowań trans-
portowych oraz złożoności determinant, które warunkują wybór określonego sposobu prze-
mieszczania się. Rozważania te posłużyły próbie oceny skuteczności i zasadności niektórych 
instrumentów na rzecz zrównoważonego rozwoju transportu jako sektora, który z jednej stro-
ny jest niezbędnym czynnikiem rozwoju społeczno-gospodarczego, a z drugiej generuje liczne 
negatywne efekty zewnętrzne obniżające poziom dobrobytu społecznego. Celem artykułu było 
ukazanie pewnych kierunków rozwoju działań na rzecz budowy zrównoważonych zachowań 
transportowych.

Słowa kluczowe: zrównoważony rozwój transportu, zachowania transportowe, narzędzia 
zrównoważonego rozwoju transportu, badania świadomości ekologicznej polskich kierowców
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Sustainability in the supply-chain:  
reducing supply-chain Green-House Gas emissions 

in Medium Sized Businesses

Abstract. Medium-Sized Businesses (MSB’s) form a sizable part of the Polish and EU 
Business Environment with many of these companies operating in industrial / commercial sectors. 
Their aggregate Green-House Gas (GHG) impact is therefore significant. However, within MSB’s, 
there is a significant resistance to GHG / Sustainability issues. This paper presents ways in which 
MSB’s can be convinced that positive responses on GHG / Sustainability issues can provide 
sustained Business Benefits. It goes on to describe how the Academic Community can contribute 
to this process by assisting MSB’s to operate in a more environmentally sustained manner whilst 
at the same time gaining the advantages of concrete Business and Financial Operation benefits.

Key words: Medium-Sized Businesses (MSB’s), Green-House Gas (GHG) Emission Reduction, 
Environmental Sustainability Improvement, Resistance to Sustainability Issues, Supply-Chain / 
Business Operations Improvement, Role of Higher Education Establishments

1. Introduction

Within the EU and also in Poland, the size of the Medium Sized Business 
(MSB) Sector and its involvement in trade and non-financial activities indicates 
that it is a significant generator of Green-House Gas (GHG)emissions. This is 
evident when reviewing statistics Poland where this sector is 3,5% larger and 
the proportion of MSB’s involved in cross-border trading is 7,4% higher than the 
relevant averages for the EU. These statistics help explain why, in investigating 
ways to reduce GHG Emissions, this paper focuses specifically on the MSB busi-
ness sector. A second reason is because, in the experience of the author, MSB’s 
tend to have more crystallised Management and Operational structures compared 
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to smaller businesses and lower availability of suitably trained (and empowered) 
internal expertise compared to larger companies.

This lack of internal expertise plus more crystallised Management / Op-
erational structure becomes all the more relevant when reviewing Academic 
Research which high-lights a reluctance by MSB’s to address Environmental 
Issues. This is often caused by a combination of a lack of appropriate inter-
nal resource, a lack of direct pressure from customers, the need to focus on  
day-to-day operational and financial issues and a lack of clarity as to the con-
crete financial and operational benefits of operating in a more environmentally 
sustainable manner. 

The size of the MSB Sector combined with its general resistance to environ-
mental issues should therefore indicate that assisting MSB’s to operate in a more 
environmentally sustainable manner could have a significant positive impact on 
reducing overall GHG Emissions. Taking this as a premise, the aim of this paper 
is to identify ways in which MSB management could be convinced and assisted in 
implementing the changes necessary to reduce overall GHG impact.

The paper starts with an Introduction and goes on to develop an understand-
ing of the size of this business sector and its eventual environmental impact by 
presenting standard EU Definitions of MSB’s together with statistics on the size 
and characteristics of the MSB Business sector both in Poland and within the EU. 
It continues by reviewing Academic Research on MSB attitudes to GHG Emis-
sion Reduction where this is based on a paper by Grant Young on Opportunities 
and Challenges related to SME implementation of Environmental Management 
Systems1 which summarises available academic research. 

The aim of these sections is to give an understanding of the scope for GHG 
emission reduction within the MSB sector along with some understanding of 
challenges and thus, the importance of finding effective solutions assisting MSB 
management to ‘move forward’ on this subject.

The next sections of the paper show an analysis of the GHG emissions of 
various transport modes and an analysis of significant Supply-Chain Issues from 
the perspective of an MSB. The reason for this approach is to find commonali-
ties between GHG emission reduction and improvements in MSB Supply-Chain 
Operations identifying those areas where MSB’s can reduce GHG Emissions and 
at the same time improve their business model from a financial or operations 
perspective. The reasoning is that linking GHG emission reduction with im-
proving Supply-Chain Operations should provide a strong Value Proposition for  
 

1 G. Young, Opportunities and challenges related to SME implementation of EMSs, 2010, 
http://synapsechronicles.com/wp-content/uploads/2010/05/Opportunities-and-challenges-related-
to-SME-implementation-of-EMSs.pdf [5.08.2013].
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MSB management to convince them to implement changes enabling operation in 
a more environmentally sustainable manner as well as more effective functioning 
from a business perspective.

Having identified these areas, again drawing on the work described above by 
G. Young, the paper presents research on the difficulties faced by MSB’s in im-
plementing GHG Emission Reduction Programmes. The purpose of this section 
is to help identify the ways in which MSB’s could be assisted in implementing 
programmes which reduce GHG emissions and at the same time have the po-
tential to deliver concrete business benefits. The proposal outlined in this paper 
is that these difficulties could be overcome with the support of Universities and 
Higher Education Establishments. The reason is that, in the opinion of the author, 
through their history, tradition, reputation, infrastructure, available resource and 
general cultural acceptance, Universities and Higher Education Establishments 
have very strong potential to assist MSB’s.

The conclusion summarises the paper underlining the potential role for 
Universities and Higher Education Establishments in assisting MSB’s imple-
ment GHG emission reduction programmes, whilst at the same time, showing 
ways in which they can concretely improve their operational and financial per-
formance.

2. Definition, size and impact on GHG  
of the EU MSB Sector

According to the European Commission Recommendation Defining Small  
& Medium Sized Enterprises (SME’s)2, Enterprises are “any entity engaged in an 
economic activity, irrespective of its legal form”. The document goes onto define 
MSB’s as Enterprises with:

– headcount: Number of Annual Work Units between 50-250,
– either Annual Turnover: between EUR 10 – 50 Mln,
– or Annual Balance Sheet Total: between EUR 10 – 43 Mln.
The Turnover / Annual Balance Sheet total are defined either/or to allow for 

enterprises with higher Annual Turnover but lower overall wealth e.g. in Trading 
or Distribution Sectors.

Using this definition, Table 1 shows SME Business sector statistics in Poland 
and the EU.

2 European Commission, Commission Recommendation of 6 May 2003 concerning the defi-
nition of micro, small and medium-sized enterprises (2003/361/EC), Official Journal of the Euro-
pean Union, No. L124, 20.05.2003.
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Table 1. Basic Statistics by Company Size (Estimates for 2011)

SME’s in Poland and EU – basic figures

 Business 
Group 

Number of enterprises Employment Value added

Poland EU27 Poland EU27 Poland EU27

Number Share
(%)

Share 
(%) Number Share

(%)
Share
(%)

Billion 
EUR

Share
(%)

Share
(%)

Micro 1,339,817 95.7 92.2  3,060,776 37.4 29.6  27 16.6 21.2

Small 41,961 3.0 6.5  973,749 11.9 20.6  21 13.0 18.5

Medium- 
-Sized 
Businesses 
(MSB’s)

14 930 1.1 1.1  1,547,126 18.9 17.2  35 21.9 18.4

SME 
Totals

1,396,708 99.8 99.8  5,581,651 68.2 67.4  83 51.5 58.1

Large 3,175 0.2 0.2  2,607,341 31.8 32.6  79 48.5 41.9

Totals – 
All  
Businesses

1,399,883 100.0 100.0 8,188,992 100.0 100.0  162 100.0 100.0

Source: European Commission, Enterprise and Industry SBA Fact Sheet 2012 Poland, 2013, http://
ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/performance-review/files/countries-sheets/2012/
poland_en.pdf [3.07.2013].

Reviewing Table 1 above, it is evident that SME’s as a business sector are 
a significant part of the EU company landscape. Not only do they employ just 
under 70% of persons employed by Businesses, but they also generate between 
50 and 60% of the Value Added. Within this, MSB’s employ around d 20% of the 
persons employed and, in Poland and have a 22% contribution to Value Added. 
For the EU as a whole, the percentages for Employment and Value Added are 
slightly lower than for Poland.

The above figures reinforce a point made by G. Young in his paper described 
earlier on Opportunities and Challenges in SME implementation of Environmen-
tal Management Systems. On page 2 he states: “While a typical SME is like-
ly to have a relatively small impact on the environment (compared to a large  
multi-national company, for example) the size of the sector suggests that their 
 aggregate impact is significant”3.

Although this GHG emissions impact has not been fully quantified by re-
search, G. Young’s4 analysis of available research mentioned earlier in this paper, 

3 G. Young, op. cit., p. 2.
4 Ibidem.
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described estimates by Ruth Hillary5 that SME’s could contribute up to 70% of all 
pollution caused by industry. He also described research by Stokes & Rutherford 
(2000) and Marshal (2008) – which he quoted from Seidel6 – that estimated U.K. 
SME’s were responsible for 60% of commercially generated waste and 60% of 
CO2 emissions. On page 2 of his paper G. Young described the increasing role 
of SME’s in global production and concluded together with other authors: “the 
increased presence of small companies in global supply chains is likely to have 
a negative effect on the pervasiveness of sustainability requirements in the value 
chain”7.

This conclusion is reinforced when looking at Table 2 showing the External 
Trade Contribution of SME’s in Poland and within the EU. External Trade Data 
was taken to reflect the demand for transport being one of the EU’s most signifi-
cant GHG Generators8.

Table 2. Total External Trade by Company Size (2010)

SME’s in Poland and EU – Total External Trade

Business Group Poland Share (%) EU27 Share (%)

Micro 6.1 11.1

Small 10.5 12.3

Medium-Sized Businesses (MSB’s) 25.6 18.2

SME Totals 42.3 41.6

Large 45.5 44.5

Not Categorised 12.2 13.9

Totals – All Businesses 100.0 100.0

Source: Eurostat, Trade Statistics 2011, European Commission, http://ec.europa.eu/trade/policy/coun-
tries-and-regions/statistics/index_en.htm [3.07.2013].

5 R. Hillary, “Environmental management systems and the smaller enterprise”, Journal of 
Cleaner Production 2004, Vol. 12, Issue 6, pp. 561-569.

6 M. Seidel, R. Seidel, D. Tedford, R. Cross, L. Wait, E. Hämmerle, “Overcoming barriers to 
implementing environmentally benign manufacturing practices: Strategic tools for SMEs”, Envi-
ronmental Quality Management 2009, Vol. 18, Issue 3, pp. 37-55.

7 G. Young, op. cit., p. 2.
8 In a paper published in September 2009 Sessa & Enei present trends in EU Transport until 

2050 showing Transport emissions as the only GHG emissions which continue rising throughout this 
period (C. Sessa, R. Enei, EU transport demand: Trends and drivers, European Commission Direc-
torate General Environment 2009). This is from a base which according to a Paper by van Renssen 
is already 24% of total EU GHG emissions. Transport constitutes the second largest source of GHG 
emissions within the EU (S. van Renssen, “The final carbon frontier”, Nature Climate Change 2012, 
No. 2(11-14), http://www.nature.com/nclimate/journal/v2/n1/abs/nclimate1340.html [3.07.2013]). 
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Per Table 2 above, SME’s account for 42% of External Trade whilst MSB’s 
account for 60% of this figure in the case of Poland and for 44% in the case of the 
EU taken as a whole.

In themselves, these numbers indicate significant transport volumes, however 
to them should be added transport volumes due to SME activities within countries. 
Unfortunately, data on intra-country SME transport was not directly identified so 
Table 3 below was developed showing Total Value Added per Business Group for 
Non-financial Businesses. Although Table 3 has similarities to the Value added 
columns of Table 1, it was developed from a different EU Data Source to gain 
understanding of actual or potential Transport demand both in Poland and within 
the EU. Value added data was used to avoid ‘double-counting’ which would have 
occurred if Turnover figures had been used. Likewise, data on Non-financial 
businesses was chosen as only these business sectors will be significant Transport 
users.

Table 3. Value added Non-financial Businesses by Company Size 

SME’s in Poland and EU – Value added Non-financial Businesses

 Business Group  Poland Value 
(Mln. EUR) 

EU27 Value 
(Mln. EUR) 

Poland Share
(%)

EU27 Share
(%)

Micro   26,430  1,261,663  15,9  21,8

Small  21,868   920,550  13,2  15,9

Medium-Sized Businesses 
(MSB’s)  35,727  1,079,876  21,5  18,7

SME Totals  84,025  3,262,089  50,6  56,4

Large  82,113  2,518,044  49,4  43,6

Totals – All Businesses  166,138  5,780,133 100,0 100,0

Source: Eurostat, Industry Statistics 2013, European Commission, http://epp.eurostat.ec.europa.eu/por-
tal/page/portal/statistics/search_database [3.07.2013].

Per Table 3 above, SME Value added is between 50 and 56% of total Value 
added and, within Poland, MSB’s are by one third the highest generator of Value 
added. Within the EU, SME’s are the highest generators of Value added whilst 
MSB’s, still create 33% of SME Value added.

There are two conclusions from Tables 2 and 3, firstly that the Transport Re-
quirements of SME’s account for a significant volume of Transport GHG emissions 
and second, significant volumes are generated by MSB’s operating within the EU.

As described earlier in this paper2, Transport is the only emissions source 
within the EU from which GHG emissions are expected to continue increasing to 
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2050. Therefore, assisting MSB’s reduce Transport emissions has the potential for 
significant contribution to reducing overall GHG emissions. This is not only with 
regard to today’s volumes but also for the foreseeable future.

3. SME’s (MSB) attitudes to GHG emission reduction

Reviewing Academic Research on SME / MSB attitudes to Environmental 
 Issues, several authors comment how sceptical SME’s are on them. In the 
paper by G. Young (2010) discussed earlier, these is a comment how R. Hillary 
concluded SME’s were: “very sceptical of the benefits to be gained from 
making environmental improvements. In many cases, especially for the smaller 
organisations, low awareness and the absence of pressure from customers (the 
most important driver for environmental improvements and EMS adoption) […] 
insufficient other drivers mean that few efforts are made to address environmental 
issues”9.

In his analysis, G. Young identified a number of business drivers in academic 
literature which have relevance for SMEs10. These include:

1. Increased market share / New markets11.
2. Improved profits / Financial performance12.
3. Cost reductions / Efficiency13.
4. Competitive advantage14.
5. Employee attraction / Retention15.
6. Reputation building16.
7. Legislative compliance17.

 9 G. Young, op. cit., p. 3.
10 Ibidem.
11 D. Fleischer, Green Teams: Engaging Employees in Sustainability, GreenBiz Reports 

11.2010; C. White, E. Stewart, “Aligned for sustainable design: An A-B-C-D approach to making 
better products”, Business for Social Responsibility and IDEO 2008. 

12 Ibidem.
13 C. McKeiver, D. Gadenne, “Environmental management systems in small and medium 

businesses”, International Small Business Journal 2005, Vol. 23, No. 5, pp. 513-537.
14 L. Condon, “Sustainability and Small to Medium Sized Enterprises – How to engage them”, 

Australian Journal of Environmental Education 2004, Vol. 20, No. 1, pp. 57-67; C. McKeiver, 
D. Gadenne, op. cit.

15 D. Fleischer, op. cit.; H. Jenkins, “A critique of conventional CSR theory: An SME per-
spective”, Journal of General Management 2004, Vol. 29, Issue 4, pp. 37-57; S. Roberts, R. Law-
son, J. Nicholls, “Generating regional-scale improvements in SME corporate responsibility 
performance: Lessons from Responsibility Northwest”, Journal of Business Ethics 2006, Vol. 67, 
Issue 3, pp. 275-286. C. White, E. Stewart, op. cit.

16 D. Fleischer, op. cit.; C. McKeiver, D. Gadenne, op. cit.
17 C. White, E. Stewart, op. cit.
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8. Supply-chain pressures – e.g. maintaining access to existing markets / Cus-
tomer retention18.

9. Reputation protection19.
These business drivers have an impact on the SME business model either 

as a single issue or on an aggregate level and on page 3, G. Young continues by 
describing the key driver in the SME business model. This is the need to avoid 
financial and operational risks which may affect company survival. It results in 
a concentration on daily activities, short-term problem solving / issue handling 
and a concentration on ‘balancing the daily business’. In this situation, quoting 
Vittorio Biondi & Fabio Iraldo, Grant Young concluded: “A demonstrated rela-
tionship [between]  financial performance and environmental / social considera-
tions is very important for SME adoption of CSR initiatives”20.

A possible approach is the use of legislation or compulsory reporting and in 
this context, on page 5, G. Young described how a number of academic writers 
suggested: “SMEs often state that they will not invest in such improvements un-
less they are forced to do so by law”21.

Moreover, even when legislation is applied, G. Young concluded that a sig-
nificant issue presented in academic literature continued to be awareness of the 
concrete impact of legislation on SME’s / MSB’s Operating Models.

One can only conclude that if SME’s / MSB’s are to be convinced to imple-
ment GHG emission reduction programmes, the most effective would be to pre-
sent tangible financial or business operation benefits which an MSB could achieve 
while also reducing Supply-Chain GHG emissions.

4. The Environmental Perspective: Transport Options  
and GHG emissions

To understand the options which, from a GHG emissions perspective, could 
best be presented to MSB’s, an analysis of various transport modes was carried 
out using data from the UK Government DECC Guidelines22. The parameters 
used were base done fully laden 40’ Container load equivalent: 

18 S. Roberts, R. Lawson, J. Nicholls, op. cit.
19 H. Jenkins, op. cit.; C. White, E. Stewart, op. cit.
20 M. Seidel, R. Seidel, D. Tedford, R. Cross, L. Wait, E. Hämmerle, op. cit.
21 G. Young, op. cit., p. 5.
22 Department of Energy and Climate Change (DECC), Department for Environment, Food and 

Rural Affairs (DEFRA), 2012 Guidelines to Defra / DECC’s GHG Conversion Factors for Company 
reporting, https://www.gov.uk/government/publications/2012-guidelines-to-defradecc-s-ghg-con-
version-factors-for-company-reporting-methodology-paper-for-emission-factors [3.07.2013].
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1. Load: 25 tons (Gross Container Weight: 29 tons – 4 ton Container plus 
25 ton Load / Load weight used where Trucks is not designed to take full Con-
tainer load).

2. Daily distance covered: 600 km/day (standard used by Road Freight Hauliers).
3. Trucking Distance: 2 full days / 1,200 km.
4. Empty Return not considered (to ensure valid data comparison).
5. 8% ‘Distance Adder’ for Rail Transport to allow for longer routes23.
6. Short Sea / Inland Waterway included for comparative purposes only (solu-

tion isdependent on geographical location because of network limitations in most 
of EU). Table 4 below was prepared using the above parameters.

Reviewing Table 4, the Transport Modes with the lowest GHG emissions are 
Rail or Water. This also applies when Total GHG emissions are considered and 
including a ‘Distance Adder’ to Rail compensating for (normally) longer trans-
port routes. Comparing Rail with Inland Waterways one needs to bear in mind 
that for technical reasons (draft issues / length restrictions), Barges can take up to 
200 TEU and in this category (Water Transport up to 999 TEU) GHG emissions 
impact is larger than Rail. Table 4 does show advantages in Water Transport using 
larger Container Vessels. However, operationally, transport from port to destina-
tion, serves as a severe limitation. 

Summing up therefore, Table 4 confirms the commonly held opinion that, 
within a given geographical region, Rail, for Inland Transport, is the Transport 
Mode with least GHG emissions impact thus to achieve ‘lowest possible’ Inland 
Transport GHG emissions, ways should be found to encourage MSB’s to benefit 
from Rail Transport.

However, it is obvious that a very general statement of this nature cannot  
apply ‘across the board’. Among other reasons, not all MSB’s have a Business 
Model that facilitates shipping and operating with 40’ or 20’ containers whilst 
ensuring acceptable Customer Service Levels. Some MSB’s need more frequent 
transport, some have smaller loads to specific destinations, some have distance 
requirements or limitations which cannot be handled efficiently using Rail Trans-
port. In all these cases MSB’s will be obliged to find solutions which are more 
flexible and based on significantly smaller payloads which ‘by definition’ entail 
the use of smaller or incompletely loaded vehicles. 

Table 5 below was therefore developed using quantative data from the UK 
Government DECC Guidelines2 to understand the possible impact of loading on 
GHG emissions.

23 8% Adder is per data presented by Prof. Alan McKinnon in a report to the European 
Automobile Manufacturers Association in September 2010 (A. McKinnon, European Freight 
Transport Statistics: Limitations. Misinterpretations and Aspirations, Report prepared for the 
15’th ACEA Scientific Advisory Group Meeting, Brussels 2010).
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Two observations can be made based on Table 5. First, the last column of 
Table 5 confirms something that was already apparent from Table 4, that higher 
load capacity Trucks have lower GHG emissions impact per Ton/Km. Second, 
that the more Payload carried by a Truck in a specific Vehicle Category, the lower 
the GHG emissions per Ton/Km. Reviewing the penultimate column in Table 5, 
showing the impact of Payload within specific Vehicle Categories, in most cases 
GHG emissions per Ton/Km. are 100% lower when fully loaded compared to 
the average U.K. load. The target, for MSB’s which, for Business Operational 
Reasons, are obliged to use Truck Transport must therefore be to maximise Truck 
Payload (almost) irrespective of what specific Vehicle Category fits the needs of 
their business.

Concluding this section of the paper, one can write that, from a GHG emis-
sions perspective, the optimum directions for MSB’s would be to use Rail Con-
tainer Transport and to attempt to maximise the carrying capacity of any vehicle 
that is used. This second aspect becomes even more important if, for Business 
Operational reasons, Rail Container Transport is not a viable option. The ques-
tion must therefore be raised; if Rail Container Transport and Full Loads are 
the most environmentally sustainable options, how can MSB’s be encouraged to 
 apply them?

To help answer this question, it may be worth devoting some time to under-
stand MSB business and operational perspectives on Supply-Chain Issues.

5. The MSB Business Operations Perspective: Supply-Chain 
Business Operation Issues

From a specific MSB’s Perspective, Supply-Chain affects MSB Business 
 Operations by impacting:

1. Cost.
2. Quality.
3. Supplier / Customer Service Levels.
Supply-Chain Cost impact is because of the obvious impact on Margin. Ser-

vice Level impact is directly on the Business Operation because of (for instance); 
total throughput time, pick-up and delivery time, order to delivery accuracy (both 
from a Customer and from an internal operations perspective), potential for theft, 
etc. The impact of the Supply-Chain on Quality is potentially very big through 
(for instance) damage in transit, exposure to weather(causing product or packag-
ing deterioration), perishability and shelf-life impact, poor handling (damaging 
product or packaging) all of which can have a direct effect on MSB Customers or 
on an MSB’s internal operation.
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These aspects have to be very seriously considered in selecting or optimising 
a specific Supply-Chain for a specific MSB. What adds a degree of urgency is the 
fact that MSB’s are not normally in a position where they feel they can ‘dictate to’ 
a market. For this reason, MSB Management and Operations staff often feel very 
constrained firstly, with regard to making a correct choice as to a particular Model 
and secondly, if Quality and Service Level parameters are met in an acceptable 
manner, to introducing any changes. What is very interesting in this context is 
that once a certain Supply-Chain Model has been setup and is running, Cost, one 
of the two most important drivers behind any MSB Business, takes ‘second place’ 
to Quality or Service Level because these are drivers which the MSB feels can 
pose a greater short-term risk to its operation.

In this context, Table 6 below shows some of the areas MSB’s would be looking 
at to reduce Supply-Chain Cost, improve Service Levels or reduce Supply-Chain 
Quality Risk. It was developed based on the authors own experience working over 
many years both as a customer and as a logistic service providor for national and 
international companies within Poland and the rest of the EU.

Reviewing Table 6 it becomes apparent how important it is to combine vari-
ous improvement areas. Each of these areas, on their own, are either difficult for 
an MSB to implement or, based just on the MSB’s own volumes, provide solu-
tions which are often compromised (e.g. waiting with shipments until a full load 
is ready can compromise Customer Delivery Requirements).

Handling and Loading in Final Containers may seem a very promising solu-
tion in terms of Quality or Service level but can give rise to the ‘Empty Return’ 
problem of having to ensure empty packaging return shipments.

Other solutions ‘look good on paper’ but problems arise with implementation 
(e.g. availability of containers for Final Delivery Loading) or can result in in-
creased costs (e.g. to cover the need for specialised Tracking & Tracing Capabili-
ties allowing tracking of specific loads in a Consolidated Transport). 

There may also be legal liability, conflict of interest or insurance issues mak-
ing it impossible to implement specific solutions (e.g. for MSB’s located on one 
Industry Park or geographical area it may be tantalising to Consolidate underuti-
lised Transport to Customers at another Industry Park / geographical area; how-
ever, for legal liability or insurance cover reasons, it may well be impossible for 
them to do this using transport belonging to any one of the companies).

Another example is that quite often a specific MSB will not have the transport 
requirements to ensure full load shipments. 

Thus, an MSB considering implementing improvements in its Transportation 
Supply-Chain, needs to look at the totality of its requirements to try to find ways 
in which it can benefit from synergies by applying several improvement areas 
because it is clear from Table 6 that combining improvement areas, ‘the whole’ 
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becomes very much more than the ‘sum of the parts’ and it becomes very apparent 
how much benefit could be provided by combining volumes to meet appropriate 
Quality and Service Level Requirements.

Table 6. Transportation Supply-Chain Improvement Areas

Supply-Chain Improvement Areas
Improve-
ment Area

Improvement 
Methods Cost Impact  Quality Impact  Service Level 

Impact 
Investment 
Cost

Outsourcing / Use 
of Third Parties

Reduced Cost 
of Asset Base / 
Reduced  
Mantenance and 
Replacement Costs 
/ Improved  
Flexibility respond-
ing to Changes in 
Demand

Opportunity to 
use Specialists 
in given fields / 
Potential  
for Innovative  
& ‘Best in Class’ 
Solutions 

Faster Delivery 
Times / Better 
Service Levels 
then with Own 
Resource /  
Shipment ‘Track  
& Trace’ Capability 
/ Potential for ‘Best 
in Class’ Solutions 

Handling 
& Loading

Load in Final De-
livery Containers

Reduced  
Handling Cost 
due to Unloading / 
Reloading

Use of containers 
designed to handle 
specific products / 
Less risk of Han-
dling Damange 
to Packaging or 
Contents / Lower 
risk of Exposure 
Damage 

Faster Deliveries / 
Reduced 
‘Through-Put’ 
Times / Less 
‘Opportunities 
for theft’ because 
of less frequent 
Loading  
& Unloading 

Transport 
Loads

Full Load Prin-
ciple – fully load 
available Transport 
Capacity (Weight 
or Volume) / Avoid 
‘Empty Return’

Reduced Fuel 
Costs / Reduced 
Maintenance Costs

  

Con-
solidated 
Transport

‘Shared  
Shipments’ with 
products of several 
different  
companies shipped 
in one load

Reduced Cost ‘per 
unit shipped’ /  
Allow Participation 
in Better  
Pricing & Discount 
Structures / Better 
application of ‘Full 
Load’ Principle

Possible to ship 
in more robust 
Containers / Less 
risk of Handling or 
Exposure Damage 

Faster Deliveries / 
Reduced 
‘Through-Put’ 
Times / Encourages 
use of more Secure 
Containers (less 
‘Opportunities  
for theft’) 

Load Con-
solidation 
‘Milk-
Runs’

One Customer 
‘picking-up’ from 
several Suppliers 
in a specific area 
or one Supplier 
shipping in one 
transport to  
several Customers 
in a specific area 

Reduced Cost ‘per 
unit shipped’ / 
Better  
application  
of ‘Full Load’ 
Principle

Better control over 
specific  
Customer /  
Supplier Deliveries 

Faster Info on 
Quantity Issues 
(thus better issue 
preparation & 
recovery planning) 
/ Use of ‘Empty 
Return’ Loop for 
Returnable  
Packaging  
Transport 

Source: Author’s own experience working with companies in Supply-Chain Optimisation.
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Clearly, for very many MSB’s, generating the necessary volumes is not 
a realistic option and so one method for achieving these synergies is by 
outsourcing or use of appropriate Third Parties. This often serves as a foundation 
to implementing Supply-Chain Improvements allowing the MSB to concentrate 
unhindered on developing its core business areas whilst providing the MSB 
with a partner who should have much deeper capability for implementing 
synergies across improvement areas. The reason for this is because applying 
these synergies should be the core business improvement area of the selected 
outsource partner or Third Party. What this does however mean, is that from 
a practical perspective, a clear selection process is needed beforehand which 
ensures that outsource partners or Third Parties are chosen with the best 
possible ‘fit’ to a specific MSB’s needs and, in addition, have the potential to 
support future requirements even in cases where ‘for today’ the MSB is not able 
to define these future requirements.

6. Environmental and MSB Business Operations  
Perspective Commonalities

A fear sometimes raised with regard to Environmental Initiatives is the nega-
tive effect on operating cost and discussing the subject with MSB management, 
a view can be heard that Environmental Initiatives have a negative cost impact 
(almost ‘by definition’), thus ‘if society wants these initiatives to implemented’, 
then ‘society’ should pay for this. Whilst in some cases (e.g. in tougher emission 
requirements for trucks) it may be the case, whether this negative cost impact is 
the case in all circumstances is debatable, among other things, because of the 
complexity of the Business Environment. Applied in one business case, solutions 
based on specific Environmental Initiatives may result in more cost, in another, 
the same solutions will result in cost neutrality or (even) cost reduction by, for 
instance encouraging the implementation of operational improvements (because 
negative cost impact can provide a trigger for companies to implement opera-
tional improvements with a much stronger ‘bottom-line’ impact then the apparent 
negative cost). 

Reviewing the Supply-Chain Improvement Areas listed in Table 6, they all 
have the potential to reduce cost. Moreover most of them have the potential to 
improve Supply-Chain Service Level and also the risk of Quality Incident Occur-
rence. They all therefore, have potential to achieve significant improvements in 
MSB Business Operations. Whether they have a similar potential with regard to 
GHG emissions is analysed in Table 7 below.
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Table 7. Supply-Chain Business Operation Improvement /  
GHG Emission Impact Comparison

Supply-Chain Business Operation Improvement / GHG Emission Impact

Improve-
ment Area

Improvement  
Methods

MSB Business  
Operation Impact

 Transportation  
Supply-Chain GHG  

Emission Reduction Impact 
Investment 
Cost

Outsourcing / Use of 
Third Parties

Cost / Quality / Service 
Level Improvement 
Potential

Significant GHG Impact 
Potential: Volume  
Consolidation / Providor  
Focus on Environmental Issues 
thus use of more ecologically 
viable Transport Solutions 

Handling & 
Loading

Load in Final  
Delivery Containers

Cost / Quality / Service 
Level Improvement 
Potential (but need  
to avoid ‘Empty  
Return’ Problem)

Reduced GHG because of 
Potential to use Containers 
Rail Transport (but solution 
needed for ‘Empty Return’ 
Problem) 

Transport 
Loads

Full Load Principle 
– fully load available 
Transport Capacity 
(Weight or Volume) 

Cost Improvement 
Potential

Reduced GHG per Unit  
of Transported Product  
because of ‘Full Loads’ 

Consolidated 
Transport

‘Shared Shipments’ 
with products of 
several different 
companies shipped  
in one load

Cost / Quality / Service 
Level Improvement 
Potential

Greater Potential for ‘Full 
Loads’ thus potential  
for Reduced GHG per Unit  
of Transported Product 

Load Con-
solidation 
‘Milk-Runs’

One Customer 
‘picking-up’ from 
several Suppliers  
in a specific area or 
one Supplier shipping 
in one transport to 
several Customers  
in a specific area 

Cost / Quality / Service 
Level Improvement 
Potential

Greater Potential for ‘Full 
Loads’ thus potential  
for Reduced GHG per Unit  
of Transported Product 

Source: Author’s own experience working with companies in Supply-Chain Optimisation.

Reviewing Table 7, what is apparent is that the improvements in Supply- 
-Chain Business Operations unlock significant potential for GHG emission re-
duction. For sure, the Operational benefits of the Supply-Chain Improvements 
must be quantified by a specific MSB, however from Table 7 it is clear that 
improvements in Supply-Chain Business Operations are not only viable from 
a Business Operation Perspective but they can also function as enablers provid-
ing MSB’s with strong potentials for GHG emission reduction. This conclusion 
is all the more surprising in that it runs counter to what seems to be a commonly 
held view on the subject that GHG emission reduction is a cost (and therefore 
a burden placed on MSB’s).
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The only issue shown (handling ‘Empty Container Return’) can be eradicated 
by selecting an Outsource Partner / Third Party Provider with a sufficiently large 
customer base (in both directions) to ensure the partner has a realistic capability 
of managing Container Flow in-line with the MSB’s requirements. 

In this situation, the major issue for an MSB then becomes not so much ‘is 
it worth it’ to implement Supply-Chain GHG emission reduction programmes or 
‘who will pay for them’ but, driven by the Business Operations improvements, 
what steps MSB’s should take to implement fast and successfully.

7. Implementation of Business Operation / GHG Emission  
Reduction Programmes

However, MSB’s face severe challenges with implementation. A number of 
these are identified in the analysis of research carried out by G. Young which was 
described earlier in this paper. The challenges he presents include24:

1. Lack of internal expertise25.
2. Lack of relevant (sector- and/or size-specific) information resources and 

supporting services26.
3. Time pressures and short planning horizons27.
4. Ad-hoc or minimal systems28, esp. in relation to strategic decision making29.
5. Low awareness of environmental impacts and risks30.
6. Perception of higher costs and financial risk31 / Unclear cost benefit ratio32.
7. Financing difficulties33.

24 G. Young, op. cit.
25 L. Condon, op. cit.; R. Hillary, op. cit.; S. Roberts, R. Lawson, J. Nicholls, op. cit.
26 L. Condon, op. cit.; R. Hillary, op. cit.; C. McKeiver, D. Gadenne, op. cit.; S. Roberts, 

R. Lawson, J. Nicholls, op. cit.
27 L. Condon, op. cit.; R. Hillary, op. cit.; H. Jenkins, op. cit.; C. McKeiver, D. Gadenne, 

op. cit.; S. Roberts, R. Lawson, J. Nicholls, op. cit.; M. Seidel, R. Seidel, D. Tedford, R. Cross, 
L. Wait, E. Hämmerle, op. cit.

28 H. Jenkins, op. cit.; K.-H. Lee, “Why and how to adopt green management into business 
organizations?”, Management Decision 2009, Vol. 47, No. 7, pp. 1101-1121.

29 L. Condon, op. cit.; K.-H. Lee, op. cit.; M. Seidel, R. Seidel, D. Tedford, R. Cross, 
L. Wait, E. Hämmerle, op. cit.; M. Will, “Talking about the future within an SME? Corporate 
foresight and the potential contributions to sustainable development”, Management of Environ-
mental Quality 2008, Vol. 19, Issue 2, pp. 234-242.

30 L. Condon, op. cit.; C. McKeiver, D. Gadenne, op. cit.; M. Seidel, R. Seidel, D. Tedford, 
R. Cross, L. Wait, E. Hämmerle, op. cit.

31 R. Hillary, op. cit.; H. Jenkins, op. cit. 
32 S. Roberts, R. Lawson, J. Nicholls, op. cit.
33 L. Condon, op. cit.; K.-H. Lee, op. cit.; C. McKeiver, D. Gadenne, op. cit.; M. Seidel,    

R. Seidel, D. Tedford, R. Cross, L. Wait, E. Hämmerle, op. cit.
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8. Low interest34 or limited enforcement from customers.
9. Barriers in down-stream supply-chains35.
At first sight the list above looks fairly daunting and it is clear that without 

specialised external assistance, it will be very difficult for MSB’s to overcome the 
challenges. Even though specialised assistance is generally available, MSB’s will 
have difficulties identifying this assistance, building confidence in it, selecting 
optimum solutions or being ready to allocate the appropriate level of funding that 
implementation may require.

On the other-hand, there is clearly a very large opportunity. As described 
earlier in this paper, MSB’s form a very large part of the business landscape not 
only in Poland but throughout the EU. Assisting them with their Supply-Chain 
Business Operations will also have significant GHG emission reduction impact. 
This is a general society benefit not only for today but for future generations. 
The question must therefore be raised; which groups or organisations within 
society could best help MSB’s achieve these goals in a realistic and concrete 
manner?

An option for this are Universities and Higher Education Establishments, 
which have a very strong potential not only to meet MSB’s but also to work with 
them to improve their Business Operations and make them more environmentally 
sustainable by basing on their two fundamental roles being the:

1. Didactic (Teaching) Role.
2. Research Role.
Performing these roles, Universities and Higher Education Establishments 

have a very strong potential not only to meet MSB’s but also to work with 
them improving their Business Operations and, at the same time, helping their 
Business Operation become more environmentally sustainable. Universities 
and Higher Education Establishments have credibility and ‘name recognition’ 
within EU societies. Moreover, they are faced by a ‘declining core market’ 
through a declining general birth rate leading to a decline in the student popula-
tion36. Faced by this situation the question must be raised (almost in marketing 
terms) what additional services Universities and Higher Education Establish-

34 R. Hillary, op. cit.
35 H. Jenkins, op. cit.; S. Roberts, R. Lawson, J. Nicholls, op. cit.
36 This subject is commented on by a number of authors and journalists for instance: K. Nut-

hall, “Europe: Impact of sharp population decline”, University World News 2008, No. 4, http://
www.universityworldnews.com/article.php?story=20080911163129801 [3.07.2013];  “Demographic 
decline threatens Europe”, Times Higher Education Supplement, The Times, 4.05.2007; J. Va-
sagar, “Number of UK university applicants drops 8.7% UCAS figures show”, The Guard-
ian 30.01.2012; B. O’Malley, “Universities face sharp decline in international student growth 
rate”, University World News 2012, Vol. 226, http://www.universityworldnews.com/article.
php?story=20120613202524839 [3.07.2013].
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ments could provide, based on their two fundamental roles, which could benefit 
society as a whole and which would draw in a very concrete way on their skills, 
talents, knowledge base, resource base, their competency sets and their research 
/ teaching facilities.

How to realise this potential is obviously a question for discussion but at ‘first 
glance’, Universities and Higher Education Establishments could do this either 
via more traditional methods such as:

1. Course content and specialised diploma courses.
2. Research (e.g. Doctorates combining Environmental & Business Opera-

tions issues).
3. Issue raising within academic and non-academic circles.
An alternative would be to setup (or help setup) Competency Centres or ‘Cen-

tres of Expertise’ on a regional basis. These Competency Centres / ‘Centres of 
Expertise’ could provide:

1. Business, Management Accounting and Sustainability skills drawing on 
Best Practice literature. 

2. Knowledge & ‘Best Practice’ Training / Courses / Work-shops.
3. Funding Information (e.g. EU Grant Availability – drawing on their inter-

nal experience of EU Funding Implementation).
4. Validated tool-kits (Sustainability and Business Practice Spread-sheets, 

Roadmaps, Templates etc.).
5. Forums for Business Advice and Support.
6. Centres for networking and ‘best practice’ transfer.
7. Project base (and potential revenue stream) for Masters and Doctorate Stu-

dents. 
Obviously the more the subject is considered the more areas / ideas will come 

up which can then be implemented in a viable and sustained manner. 
Funding may be an obvious limitation but bearing in mind aspects such as:
1. SME / MSB Focus.
2. Business Operations Improvement.
3. GHG emissions reduction / Environmental Sustainability Improvement.
4. Regional Focus.
One can imagine assistance being available from a number of Regional or 

EU Funding Programmes(or even private industry or funding sources) whilst, 
given the contacts and experience Higher Education Institutions have in this area, 
gaining access to them should be realistically possible.Thus, by slightly  ‘moving 
across’ the historical operating model of Universities and Higher Education 
 Establishments, areas can be developed which provide very strong value both 
to society and to the Business Community and which, in addition, could help 
 provide additional value streams.
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8. Conclusion

This paper presents the size / significance of the SME / MBS Business 
Community within Poland and the EU, indications of the Environmental Impact 
of this community, reasons MSB’s are reluctant to implement GHG emission 
reduction programmes in their Supply-Chains and ideas for overcoming this 
reluctance by improvements in Financial and Business Operations which at the 
same time result in GHG emissions reduction. As can be seen from this paper, 
the scope and potential for GHG emission reduction within MSB’s is very wide 
as also is the scope and benefit for Business Improvement. However MSB’s 
face severe challenges in implementing Business Operation / GHG emissions 
reduction improvements. Even when there is a legislative requirement, MSM’s 
often face a combination of a lack of appropriate internal resource, the need to 
focus on day-to-day operational and financial issues and a lack of clarity as to the 
concrete financial and operational benefits of operating in a more environmentally 
sustainable manner.

In this situation, bearing in mind the traditional didactic / research roles 
of Universities and Higher Education Establishments, and combining this with 
a wider societal responsibility, these institutions are ideally placed to assist 
MSB’s realise concrete improvements in Supply-Chain Business Operation / 
GHG emissions reduction. Moreover, faced by a decline in student numbers5, 
assisting MSB’s solve the challenges faced by GHG emissions reduction as well as 
helping MSB’s become more efficient from a business perspective, could provide 
Universities and Higher Education Establishments with new ways in which their 
value to society at large can be seen, developed, appreciated and funded. At ‘first 
glance’ this looks like a very positive ‘win-win’ scenario both for the Universities 
and Higher Education Establishments, the MSB’s and for society at large where 
the ‘win-win’ is built on the foundation of the skills, knowledge base, resources, 
infrastructure, research and teaching facilities traditionally available within 
Higher Education Institutions.
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Zrównoważony rozwój w łańcuchu dostaw:  
redukcja emisji gazów cieplarniach w łańcuchu dostaw  

średnich przedsiębiorstw

Streszczenie. Średniej wielkości przedsiębiorstwa (Medium-Sized Businesses – MSB’s) 
stanowią znaczną część przedsiębiorstw w Polsce i Unii Europejskiej, przy czym wiele z nich 
funkcjonuje w sektorach przemysłowym i komercyjnym. Z tego względu w istotnym stopniu przy-
czyniają się do emisji gazów cieplarnianych. Jednak wśród przedsiębiorstw tych panuje znaczny 
opór przeciw kwestiom dotyczącym zrównoważonego rozwoju oraz gazów cieplarnianych. W ni-
niejszym artykule przedstawiono sposoby umożliwiające przekonanie średnich przedsiębiorców, 
że pozytywne podejście do zagadnień zrównoważonego rozwoju oraz gazów cieplarnianych może 
przynieść trwałe korzyści dla biznesu. Opisano, jak środowisko akademickie może przyczynić 
się do tego procesu poprzez wspieranie średnich przedsiębiorców w funkcjonowaniu w sposób 
bardziej przyjazny środowisku przy jednoczesnym osiąganiu konkretnych korzyści biznesowych 
i majątkowych.

Słowa kluczowe: średnie przedsiębiorstwa, redukcja gazów cieplarnianych, wzmocnienie 
zrównoważonego rozwoju w sferze środowiskowej, opór wobec kwestii zrównoważonego roz-
woju, doskonalenie łańcucha dostaw / działań biznesowych, rola instytucji w ramach wyższej 
edukacji
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Introductory note

This part of the volume provides abridged versions of two presentations 
 delivered by foreign guests at the First International Conference on “Innova-
tions for and Transitions to Sustainable Transport Systems”, held on 12th April 
2013 on the premises of the Wrocław School of Banking, organised by the De-
partment of Logistics of the Wrocław School of Banking in collaboration with 
the University of Applied Sciences in Zittau/Görlitz (Germany) as well as the 
Polish branch of the European Association of Environmental and Resource 
Economists.

The conference proved to have attracted considerable attention of both Polish 
and foreign representatives of scientific circles as well as practitioners involved 
in the fields of logistics and transport. The presentations elaborating upon results 
of studies as well as personal insights into multiple problems of the contemporary 
transport and logistics were delivered by foreign academics from the Charles 
University in Prague (Czech Republic), the University of Limerick (Ireland) and 
the University of Applied Sciences in Zittau/Görlitz (Germany), accompanied 
by a representative of a logistics centre based in Dresden (Germany), Deutsche 
GVZ Gesellschaft mbH. Among the Polish practitioners invited to the event, 
particularly active participation was displayed by representatives of the Lower 
Silesian Marshal’s Office, Wrocław Research Centre EIT+, a Wrocław-based 
consulting company representing the logistics sector, as well as SEGEPO-
REFA Sp z o.o., an enterprise based in Świebodzice. The Polish scientific circles 
were represented by academics from the Opole University, including a student 
involved in the oikos Opole society of students for sustainable development, 
and the Wrocław School of Banking. The organisational and didactic dimension 
of the conference is also worth mentioning, mainly owing to the significant 
involvement of the Students Scientific Society for Logistics operating at the 
Wrocław School of Banking.
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The success of the first conference meeting, the evidence of which was pri-
marily the interest and activeness of its participants, left us hoping that the event 
may evolve into an international forum of discussion and opinion sharing relating 
to the most contemporary problems of the fields of transport and logistics.

 
dr Monika Paradowska
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Reverse Logistic as a competitive factor  
in the supply chain

Reverse Logistics, or commonly known as reverse supply chain, covers the 
entire flow wide range of products and accessories that begins by the traditionally 
known by the name of ‘returns’, covers the optimization all over the reverse flow 
of products and the packaging analyzing all possibilities within the Supply Chain 
as: Reuse, Repair, Restoration, Re-manufacturing partial, Recycling or disposal, 
and deciding in each case is to be applied, and how and when to apply it.

All other processes that including the Reverse Logistics, life cycles of  products, 
becoming shorter, excess supply and demand and capricious that it causes the 
environmental legislation we have generated increased and complicated the last 
decade this flow ‘reverse’. 

Currently the economic crisis has increased exponentially this flow so in most 
cases, as noted, this flow is no longer an ‘angry’ to be a ‘problem’ of increasing 
importance.

The circumstances and the flow characteristics presented in Reverse Logistics 
are completely different from those presented in the direct or primary logistics 
(conventional logistic) and consequently to implement strategies and techniques 
to optimize the backflow little or nothing to do with the conventional.

The issues presented by the Reverse Supply Chain could define as the econo-
my of scale with much smaller volumes arising from fragmented sources at simi-
lar costs to get the direct supply chain and the amount seems impossible economic 
costs to businesses and is considerable.

However, the need to reduce the cost in supply chain has been one of the cir-
cumstances that have led to the emergence of stronger strategies today are critical 

The Wroclaw School of Banking
Research Journal
No. 1(39)/2014
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to compete in Direct Logistics (common logistic). It is working with members of 
the supply chain itself, with new logistics services providers; even though with 
the competitors as the synergy creates collaboration is more advantageous.

The growing importance of Reverse Logistics is noted in the approach from 
the classroom training programs and postgraduate Masters taking place at the 
Foundation ICIL given the same:

1. Reverse Logistics as drive of sales

Other way, how Reverse Logistics can and should be a key competitive point 
in business. How obsolescence management can go from being a cost factor in the 
Profit and Loss Account to become a factor of increasing sales? 

  

Figure 1. Changing cost per revenue
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.

That is the question! Which are the aims to achieve the Reverse Logistics?
1. Increase sales.
2. Reduce stocks cost.
3. Reduce returns and transport cost.
4. Reduce cost of End of Live products (recycling and destruction).

2. What is the Reverse Logistics?

Reverse Logistics is the logistics activities set collection, disassemble parts, 
dismembering used products or their components and materials of different types 
and nature in order to maximize the use of its value, broadly sustainable use and 
latter case its destruction or disposal.
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Key words:
– Collection,
– Value Maximization,
– Sustainable use.

3. Product life-cycle. Reverse Logistics paradigm

Let us pause here a moment and analyze in detail the diagram in the figure 
below relating to the life cycle of a product:

       
     

Figure 2. Reverse Logistics paradigm
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.                                      

This is where the new paradigm that is none other than: “Who produces the 
article is who is responsible for the lifecycle impacts”. This has changed every-
thing, and it has changed so deeply that has made each of the links in the Product 
Lifecycle consider carefully the impact that violates environmental terms, and by 
extension is the company producing the ultimately responsible.

In a simplification not without ultimate meaning, we could say that:

4. Polluter pays

Let us see in detail the changes that this new paradigm has led in each of the 
essential links Lifecycle of a Product.

The design now has to go beyond the above, should include elements in nature 
or directly cleaner clean, recyclable, reducing the variation of materials, simplify-
ing the number of compositions and eases of disassembly and directed design the 

End of life

Get & Use Production

Raw Materials

Design

Marketing& Sales
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reuse of the product. Raw materials must now focus on reducing the impact on 
the environment, incorporate into its base of recycling materials, simplification 
and standardization. The production phase must now focus not only on the value 
of the product itself, but especially in the packaging that accompanies it. It is no-
torious environmental impact of packaging these especially difficult to eliminate 
and/or recycling.

Now the Marketing and Sales (distribution), must take into account, first the 
positive impact on society is a product to be clean or minimal, impact on the en-
vironment, while the second should take into account new standards packaging 
and optimization. 

The acquisition phase and use (get & use), that as mentioned before is the stage 
where the consumer interacts with the product, is affected by the growing awareness 
of respect for the environment in all its aspects facilitating their classification when 
the end of life. Coming to the end of life phase is notable highlight the extraordinary 
change that whole society and the companies in particular has had and has to 
perform when compared to say 30 years ago in Spain and in general in the Western 
Countries. It is in this phase where the Reverse Logistics has entered fully to 
effectively manage such products straight to that end point of life itself. 

Many companies have emerged as Reverse Logistics Operators for both solid 
waste from consumer as for industrial waste, recyclers, etc. Which not only solve 
an environmental problem but also very important and add value and increase our 
Gross Domestic Product (GDP) as a country with its business.

4.1. The 6 paths of Reverse Logistics

Figure 3. Way # 1. Reuse and/or resale on OUT LET
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.

RESUE: is to retrieve the product itself to give it a new use, as it holds its 
shape and has a low or no deterioration. In this case the product is subjected to 
cleaning and maintenance operations, whereby the same is fully realized even if 
there are minor differences with similar but new.
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In this way # 1 where are concentrated increasingly RESALE numbers in 
systems that leverage LET OUT ‘downstream’ products for any reason, not sold 
in time and planned commercial format and continue to add value as reusable 
products logistical sense.

It is interesting to add that this LET OUT system can increase sales by provid-
ing orderly exit and commercially structured such products while increasing the 
intrinsic profitability of the company while reducing stocks, is intended for stor-
age space and increasing the profitability of sales points. Well known examples of 
this format we have them in textiles, publishing, etc.

Figure 4. Way # 2. Repair
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.

REPAIR: in this case the option is come back into operation the waste 
 product. These operations are performed in the customer’s home or repair tech-
nical services.

The reason to make it had been the need to replace any part or component 
that has reached its useful life. An example of this type of products is small appli-
ances, washers, dryers, etc.

Figure 5. Way # 3. Restoration
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.

RESTORATION: it’s back to the old product value by using new technolo-
gies to extend its life. That’s mean that is necessary to come back into the facility 
house within the production process chain being thoroughly assembly.
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This type of alternative can be observed in the case of civil aviation and mili-
tary, for example.

Figure 6. Way # 4. Re-manufacturing and cannibalization
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.

 
REMANUFACTURING: products subject to this type of recovery have 

a degree of decomposition medium-high and give the company a major benefit 
because you get a manufacturing cost in many cases close to 50% of a new 
product. In other words the company uses its components in the manufacture 
of a product re original. Example of this are the automotive, electronics, mobile 
phone, etc.

Cannibalization: they are called to operations in the End-of-Life products 
which recovers only a fraction of the components that can later be used in a manu-
facturing process. These parts are intended for repair operations, restoration and 
re-manufacturing. Classic examples found in the electronics.

Figure 7. Way # 5. Recycling
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.           

RECYCLING: in this case seeks recovery of the material is a residue of 
another product for later use as feedstock in the production of the next one that 
can achieve levels of quality original product due to the use of new technologies 
increasingly advanced. 

This treatment not only allows the use of waste thereby reducing the volume 
of trash, decreasing the use of other raw materials achieving a saving of energy 
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and natural resources. Besides effectively contributes directly to the increase in 
GDP (gross domestic product) and employment extension.

A study presented by the Association of European Plastics Recyclers deter-
mines which could create 50,000 jobs across the European Union if the current 
two-thirds of plastic waste generated within the EU, there were exported di-
rectly outside borders of the EU and should be dealt with properly by European 
logistics operators1.

  

Figure 8. Way # 6. Incineration and landfill
Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-

national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.

CONTROLLED RELEASE: is the final alternative for recovery and puts 
an End–of-Life products. It is used in the case that the product cannot be con-
ditioned or used in any other way. It takes on big fields where excavated and 
filled with trash and alternating layers of soil are compacted. At all times it 
comes to choosing an area geologically and topographically suitable to pre-
vent contamination of surface or groundwater. Because the anaerobic decom-
position of organic waste generated gases, the landfill must be well ventilated 
to prevent explosions. Also noteworthy is the use itself of waste (biomass) 
as fuel gas.

Incineration is a controlled combustion process at high temperatures, which 
transforms the organic fraction of waste inert materials (ash) and gases. Through-
out the process produces large amounts of heat that can be used for heating in cit-
ies or to generate electricity. Not a total elimination system, generating ash, slag 
and gases, it causes a significant reduction in weight (70%) and volume (80-90%) 
of the original waste.

We see that the differences are remarkable, because in the case of Reverse 
Logistics we encounter four different flow paths or the one that has the Direct Lo-
gistics is the leading from the supplier to the end customer through the different 
stages of the supply chain.

1 Plastics & Rubber Magazine, No. 658, p. 6.
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Reverse Logistics faces as a differentiated management of each of its paths in 
short we can summarize as shown in the Table 1.

Table 1. Differences between direct logistics and reverse logistics

Direct Logistic Reverse Logistic
The demand estimation is relatively certain The demand estimation is highest complex
The transport from one to many locations The transport goes from many locations to 

one, generally.
Total quality of product The quality of product is not clear and certain
The packaging and labeling is so efficient The packaging and labeling is often damaged 

or missing
The price is known by the market The price is unknown by the market and 

depending of many factors
The speed is important key The speed is not as important key as Direct 

Logistic flow
The cost are clear and accounting systems 
monitored

The cost are less clearly visible and rarely  
accounted thoroughly

The inventory management exist The inventory management is more complex 
The product lifecycle are managed The product lifecycle are more complex in its 

management
The marketing tools are widely know Hardly marketing tools are used

Source: presentation entitled “Reverse Logistic as a competitive factor in the supply chain”, First Inter-
national Conference on Innovations for and Transitions to Sustainable Transport Systems, 12 April, 2013, 
Wroclaw, Poland.

From the point of view of demand is in my opinion where is the fundamental 
distinction between the estimate and consistent performance model between For-
ward and Reverse Logistics, and is the origin of the difficulty in many cases and 
economic sectors. The statement that “no one plans the losses and rejections” is 
in many cases a strong assumption.

5. The ‘Seven Deadly Sins’ of Reverse Logistics

From the point of view of the producer of the goods sooner or later reach for 
any of the six paths of Reverse Logistics to the final situation of life (End-of-
Life)) in its process is important stop and gaze on the typical mistakes that many 
organizations still discuss at that point and that is the main object of this book to 
alert them and bring them back to the object that the ‘problems’ they become op-
portunities.
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The so-called ‘Seven Deadly Sins’ of Reverse Logistics can be detailed as 
follows:

1. Inability to recognize that the Reverse Logistics can be a tool and create 
competitive advantages with it.

2. To think that once sold and delivered products to customers and ultimately 
consumers, the responsibility of the production company disappears.

3. Lack of internal and external adaptation of the company organizing the 
flows of the Reverse Logistics.

4. Conviction of little or low importance of taking time and company resources 
to Reverse Logistics.

5. Belief that cycle times (loop logistics) of returns are much higher and the 
variables inherent in Direct Logistics regarding the products sold.

6. Thinking that the ‘problems’ arising from the products coming through 
refunds and returns are resolved over time to be absorbed by the organization.

7. Belief that refunds, process losses, etc. are in no case a significant eco-
nomic problem and potential revenues are insignificant.

An internal checklist that responds to these ‘Seven Deadly Sins’, and much 
can help companies to seriously consider its position before the potential advan-
tages that a proper management of all logistics flows (Direct and Indirect) will 
allow strengthening their competitiveness and consequently its position in the 
sector to which it belongs.

6. Reverse Logistics and Value Chains

Reverse Logistics can and should be another link within the different value 
chains whose reasons of appearance in the current management of the Company 
could be summarized as:

1. Life cycles of products getting shorter.
2. Need to share knowledge – complementarities.
3. Mandatory cost reduction.
4. Increasing demands from customers and consumers (especially consumers),
5. Posted speed increasingly demanding.
6. Geographic relocation – Global stocks.
7. Exploitation of localized competitive advantages on a global level (clusters),
8. Increase increasing need to sell and increase the intrinsic profitability of 

the company.
Therefore, perhaps the most strategic decision in this situation is to seek the 

best alliance or in other words, to decide what is best integrated chain.
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This requires formalizing the establishment of strategic partnerships at 
the global level for economic sectors and key processes, which is not worth 
optimizing a given logistic process (distribution, purchasing, production, pro-
curement, etc.), But the whole optimization flows from operations, and global 
vision, using ‘niche’ specialization and value where transparency and speed of 
information is vital. Reverse Logistics Well by the operators and/or recyclers 
will be integrated into the relevant links within the different value chains as key 
type specialization of product to leverage the added value of each of the links 
in the proper treatment of:

1. Repair of products at any link in the chain.
2. Reuses, logistics after sales services.
3. Restoration, depending on the phase of the chain product.
4. Remanufacturing of certain chain.
5. Recycling and re-produce new raw material.
6. Eliminating waste permanently unusable.
7. Leveraging ‘downstream’ and returning unsold products to place in retail 

channels both in new market niches such as enhancing business strategies, known 
as Out Let.

8. Logistics flows crenate collection and re-distribution of capillaries in end 
of life products reducing stock and facilitating new sale.

9. Managing effectively obsolete unsold products.
It is important therefore that strategic alliances to include Reverse Logis-

tics operators (specialized logistics operators, recyclers, manipulators, etc.), as   
another link because for maximum competitive efficiency cannot ignore the prop-
er management and utilization value of reverse flows in End-of-Life products, 
products not sold in campaigns, process losses, etc.

In short, the Reverse Logistics is:
1. A new way to fight in the market.
2. A competitive advantage.
3. A loyalty tool.
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Freight Villages (GVZ) in Germany as key factor 
for intermodal transport

The development of intermodal freight villages (FV) in Germany started with 
thorough research activities in the late seventies and early eighties of the 20th 
century. These initiatives where mainly stimulated by a decreasing share of rail 
in freight transport on one hand and the increasing efficiency of road haulage on 
the other hand. The basic idea of the implementation of FV was the creation of 
synergies through the establishment of intermodal terminals and the development 
of logistics facilities in the direct proximity of these interfaces. This proximity 
was determined to create incentives for the use of rail freight services through 
reduction of road haulage costs for delivery and collection of intermodal loading 
units (ILU) at the intermodal terminal. This cost reduction can amount between 
20 and 30% – measured on the entire intermodal transport chain. Therefore one 
of the basic objectives of FV development was to increase the competitiveness of 
intermodal transport compared to through road haulage. 

Another aspect was the support of small and medium companies (SME’s) of 
the transport and logistics sector by the provision of centralized/shared service 
facilities like truck ports including fuel station, repair facilities or rental of equip-
ment and personnel. Nevertheless, the FV concept addressed not only SME’s but 
also bigger companies with a high transport intensity. The third characteristic fea-
ture is the establishment of a neutral FV management body which coordinates the 
FV development from initial planning and construction to implementation and 
operation. Another function of this so-called FV company is to initiate coopera-
tive activities which make use of existing synergies and which would otherwise 
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not be implemented. Following this development approach, a pilot FV was imple-
mented in Bremen which was fully operational in 1985. 

In course with the reunification of Germany in 1990 and the political and 
economic restructuring process in Central and Eastern European countries 
both national and international transport volumes were increasing significantly. 
Therefore a comprehensive infrastructure program was initiated by the federal 
government. This included significant investments in road, rail and inland 
waterway. Parallel to this infrastructure upgrading, in 1992 the German national 
railways Deutsche Bahn (DB) initiated a masterplan containing a total of 44 
FV locations. The intention was to create a nation-wide network of distribution 
centres for  DB-owned groupage cargo operator BAHNTRANS. These centres 
were earmarked to be located close to – existing or planned – intermodal road-
rail terminals. This proximity (low road delivery costs) and the traffic volumes 
generated by BAHNTRANS should provide the basis for a high-quality network 
of intermodal rail services between the centres. Furthermore, this concept 
was planned to be the nucleus to attract additional warehousing facilities and 
transport operators, which should benefit from the close access to rail services. 
This planning approach of DB encouraged local and regional authorities to set 
up freight village’s concepts. In addition to the intention to create incentives for 
modal shift from road to rail, the motivation of the public authorities was also to 
resolve urban transport problems by the provision of estates and supplementary 
service facilities for transport and logistics operators in locations with low 
conflict potential and excellent road access. Another objective was to reduce 
the number of delivery trips by so-called city logistics through consolidation of 
consignments of several transport operators, ideally carried out in FV’s. Typically 
freight villages are being developed as public private partnership (PPP) schemes: 
the public sector is responsible for the provision of infrastructure (land, media, 
road and rail access etc.) whereas private companies are engaged in investment 
and operation of superstructure facilities (e.g. warehouses, service station). 

In 1995, DB’s masterplan was modified in terms of the number and position-
ing of FV’s totalling 39 locations. Due to the restructuring of the German state 
railways in the mid-nineties of the 20th century, BAHNTRANS was outsourced 
from DB. Consequently, plans for a FV exclusive intermodal network were 
abandoned. Although, from a historical point of view, the FV master plan of 
DB was too ambitious in terms of the influence. Due to its consequent public 
private partnership orientation, the FV development in Germany has always been 
supported by the public sector on different political and administrative levels. 
First of all – according to the German law for spatial planning – the municipalities 
are the responsible planning authorities for the implementation of freight  villages. 
In some cases, for example for the FVs in the periphery of Berlin also rather small 
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town municipalities have the planning authority. However, as dimensions and scale 
of investments of FV’s are significantly higher than for conventional industrial 
 areas and effects of FV’s are aimed to reach far beyond the local level, support 
from other administrative levels has been provided in terms of coordination and 
 financing. The next level is the regional government (federal states). Some of the 
16 German federal states have introduced individual financial grant schemes for 
infrastructure and FV related research and demonstration activities (e.g. city 
 logistics). 

Furthermore, the regional governments have agreed to coordinate their FV 
plans on a national level, i.e. together with the Federal Ministry of Transport and 
Urban Development (BMVBS). The BMVBS has supported the various FV ini-
tiatives through feasibility studies. Furthermore, direct financial support for FV 
infrastructure is provided through the following instruments: 

1. Gemeindeverkehrsfinanzierungsgesetz (GVFG) is a federal law for the de-
velopment of the transport infrastructure in the municipalities including financial 
aid for public transport. Whereas conventional industrial areas are not applicable 
for funding, investments in FV’s for external road access as well as internal road 
connections are applicable for financial support. The maximum level of funding 
is 75% of the applicable costs. 

2. GA – Gemeinschaftsaufgabe zur Verbesserung der regionalen Wirtschafts-
struktur (common programme for improvement of the regional economic struc-
ture). This programme is destined to compensate deficits in economic structures 
on a regional level. Applicableregions are agreed between the federal states and 
the federal government. Within applicable regions FV development can be funded 
(water, sewage, electricity access etc.). Restrictions exist for applicable enterprises, 
which need to have more than 50% share of so called value-added services. That 
means that developments for pure transport operation are not applicable for funding. 

3. Bundesschienenwegeausbaugesetz (investment law for federal rail trans-
port infrastructure). This law provides the basis for investments in intermodal 
terminals of the national railways Deutsche Bahn (DB). This grant scheme (100% 
of applicable investment costs) was also used by DB to establish intermodal ter-
minals in several FV’s. 

4. Förderrichtlinie Kombinierter Verkehr (grant scheme for intermodal ter-
minals). The driving factor for this grant scheme was that the national railways 
(DB) reduced their initial plans for establishing intermodal terminals in all FV’s 
to a small number of projects. In order to make terminal investment and operation 
also attractive to private developers, the public investment grants which before were 
reserved to the national railways were also made accessible to private companies. 

Since the introduction of the national grant scheme for intermodal termi-
nals in 1998, more than 500 million EUR government subsidies were invested   



Steffen Nestler316

in German intermodal terminals (rail/road and waterway/road). Approximately 
one third of this amount, was invested in terminals in freight villages. 

Starting with the FV Bremen in 1985, a network of 35 FV locations in Ger-
many was developed over 25 years. Differences exist in the achieved stage of 
development of the FVs and in the size of the FV areas. This is determined sig-
nificantly by the demand and by the concentration of logistics services in the 
individual regions. 

However, the FV concept could not be implemented in all German regions 
with high logistics intensity. For example, in agglomeration areas like Munich, 
Rhine/Main or Stuttgart, it is problematic to develop logistics areas for FVs 
around existing intermodal terminals, because of limited availability of land as 
well as high costs of land. Also in the seaports the FV concept could not be estab-
lished so far in the initially planned way. 

Currently, about 1,300 companies with more than 52,000 employees are 
 settled in the FVs. These companies invested 5.7 billion EUR in total in the FV 
locations. 

Outstanding success factor in the FVs is the comprehensive establishment 
of intermodal terminals. Besides public funding by the “Federal act for the con-
struction of railways”1 this development was advanced through the “Directive for 
the funding of handling equipment of combined transport”2 since the end of the 
1990s. In particular in unaccompanied combined transport road/rail the FVs have 
generated high modal shift effects. In 2009 2,274 million TEU with a transport 
performance of about 11.7 billion tonne-kilometres were carried via the FVs in the 
combined transport road/rail. That means a share of 47% of transported loading 
units in the combined transport by rail in Germany. In the combined transport 
road/inland waterway 126,000 TEU with a transport performance of about 0.460 
billion tonne-kilometres were carried. Thus, the whole combined transport of the 
FVs amounted to the transport volume of 2.4 million TEU with a transport per-
formance of 12,089 billion tonne-kilometres. 

The achieved modal shift from road to rail and inland waterway in the FVs, 
contributes to a significant reduction of emissions of freight transport. As a result 
of the modal shift, the CO2emission could be reduced by 500,000 tonnes in 2009. 
Currently, DGG is working on an update of these figures. 

1 Bundesschienenwegeausbaugesetz.
2 Richtlinie (Verwaltungsvorschrift) zur Förderung von Umschlaganlagen des Kombinierten 
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