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Abstract  
This thesis analyses the transport system (TS) of Ukraine which is composed of different mode-

specific transport networks (e.g. rail and inland waterways) and associated nodes (e.g. seaports). The 

thesis provides an academic study of Ukraine potential of in taking up a role in emerging distribution 

systems in East and Central Europe facilitating the cargo transportation to and from regions such as 

Central Asia, the Caucasus and even more distant overseas areas. So the current geographical 

dimension for the intermediacy function of the transport system of Ukraine lays between such areas 

as (i) Far East-Europe/Med and (ii) European hinterland. In addition the centrality dimension falls in 

Ukraine’s boundaries. By doing so we assess the transport system centrality and intermediacy in a 

broader sense that includes an overview of the long term progressive change processes.  

The generic approach for this study is built on the basis of evolutionary and institutional economics. 

We apply these theories to a discussion at the junction between transport and economic geography. 

This framework forms the structure of the study by focusing on the most relevant aspects in 

dedicated chapters. We conducted five empirical studies that investigate the complex phenomenon 

of the Ukrainian transport system each from a different perspective as illustrated in our framework: 

the bottlenecks for the intermediacy of the entire transport system of Ukraine, the port sector, the 

rail sector, the inland waterway sector, and lastly maritime shipping.  

We support and reinforce the link between the institutional and evolutionary economic theories by 

our case of Ukrainian transport system. Namely by demonstrating that (i) the growth of 

transportation networks can be accurately described as evolutionary process that exhibits the 

supply-demand interplay, (ii) independent players and suboptimal (at best optimal local) decision 

making are subject to temporal and spatial constraints such as imperfect information, path 

dependence, spatial monopoly, network externalities and interdependent economic and regulatory 

routines, and (iii) the intrinsic features of the transportation system (i.e. geography, demographics, 

economy, technology, culture and politics) complicate the transportation networks’ development. 

The evolutionary and institutional analysis of the transport system in Ukraine has demonstrated (i) 

strong institutional and evolutionary lock-in and path dependency; (ii) path disruptions; and (iii) path 

plasticity. All three have been influenced and were an outcome of  the complex interaction between 

routine, search and selection phenomena in the evolution of the transport system.   
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Samenvatting 
Deze thesis analyseert het transportsysteem in de Oekraïne, dat samengesteld is uit verschillende 

transportmodi (bvb. spoor en binnenvaart) en daaraan geassocieerde knooppunten (bvb. 

zeehavens). De thesis bevat een academische studie naar het potentieel voor Oekraïne om een rol te 

spelen in de opkomende distributiesystemen in Centraal- en Oost-Europa  en de goederenstromen 

te faciliteren van en naar Centraal-Azië, de Kaukasische regio en ook overzeese gebieden. Bijgevolg 

ligt de huidige geografische dimensie voor de intermediariteit van het Oerkraïense transportsysteem 

tussen handelsregio’s zoals (i) Verre Oosten / Middellandse Zee and (ii) het Ueropese hinterland. 

Daarenboven valt de centraliteit dimensie binnen de Oekraïense landsgrenzen. Door deze 

benadering wordt een analyse gemaakt van de centraliteit en de intermediariteit van het 

transportsysteem in een bredere context die ook een overzicht bevat van progressieve 

veranderingsprocessen op lange termijn. 

De algemene aanpak in deze studie is gebaseerd op evolutionaire en institutionele economie. Deze 

theorieën zijn toegepast in een bespreking van de relatie tussen transport en economische 

geografie. Dit kader bepaalt de structuur van de studie door te focussen op de meest relevante 

aspecten in specifieke hoofdstukken. We hebben vijf empirische studies uitgevoerd naar het 

complexe fenomeen van het Oekraïense ttransportsysteem. Elk van deze vijf studies benadert de 

problematiek vanuit een ander perspectief: de knelpunten voor de intermediariteit functie van het 

gehele Oekraïense transportsysteem, de havensector; de spoorsector, de binnenvaartsector, en de 

scheepvaart.  

Met de analyse van het Oekraïense transportsysteem, ondersteunt en bevestigt deze thesis het 

verband tussen theoretische kaders van de evolutionaire en de institutionele economie.  Dit verband 

wordt vooral bevestigd doordat aangetoond wordt dat  

(i) de groei van transportnetwerken nauwkeurig kan omschreven worden als een evolutionair 

proces dat de wisselwerking tussen vraag en aanbod aantoont,  

(ii) onafhankelijke spelers en suboptimale besluitvorming onderhevig zijn aan beperkingen in 

tijd en ruimte zoals onvolkomen informatie, afhankelijkheid van de bestaande routes (path 

dependency), regionale monopolies, netwerkexternaliteiten, en onderling afhankelijke 

economische en regelgevende processen, en 

(iii) de intrinsieke kenmerken van het transportsysteem (geografie, demografie, economie, 

technologie, cultuur en politiek) de ontwikkeling van het transportnetwerk compliceren. 

De evolutionaire en institutionele analyse van het transportsysteem in de Oekraïne heeft 

onderbouwing gegeven aan het bestaan van (i) een sterke institutionele en evolutionaire lock-in en 

het route-afhankelijkheid (path dependency), (ii) route verstoringen (path disruptions), en (iii) route 

plasticiteit (path plasticity). Al deze drie aspecten zijn gevormd van de complexe interactie tussen 

routine en selectie fenomenen in de evolutie van het transportsysteem.  
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I. Introduction 
This thesis analyses the transport system (TS) of Ukraine which is composed of different mode-

specific transport networks (e.g. rail and inland waterways) and associated nodes (e.g. seaports). The 

thesis provides an academic study of Ukraine potential of in taking up a role in emerging distribution 

systems in East and Central Europe facilitating the cargo transportation to and from regions such as 

Central Asia, the Caucasus and even more distant overseas areas. 

This introductory chapter consists of 7 sections. We will firstly describe the historical context of 

Ukraine. Then present the theoretical and methodological grounding followed by the structure of 

the whole PhD thesis. Fourthly, the importance of the Ukrainian transport networks will be 

discussed. Fifthly, the scope and limitations of the entire work will be presented. In the sixth section, 

the relevance of and motivation behind the presented research will be described. And finally, we will 

elaborate on the research objective, research approach and contribution of the thesis. The eventual 

objective of the extensive introductory chapter is to escort the reader through the incentives, 

relevance, structure and methodological approach of the whole PhD thesis. 

I.1 From Soviet to a sovereign state: the historical discourse on political, economic and 

institutional challenges of Ukraine 
Before we start to present the track of this doctoral thesis we find it necessary to briefly describe the 

historical discourse of Ukraine during the last half of century. This context will help the reader to 

better grasp the issues examined in the dissertation. The following contradicts the implicit 

assumption of Nelson (1993) and Pavitt (1998) that institutional set-up of countries is relatively 

stable.  

The historical path that Ukraine has gone through can be easily considered as a true rollercoaster. 

And the reason for that is as follows. Between 1922 and 1991 for almost for 70 years Ukraine was a 

non-sovereign state, namely one of the soviet states of USSR. This period had a strong influence on 

the Ukraine’s current economic, social, political and institutional arrangements. Moreover, during 

this time soviet informal institutes (such as culture, norms etc.) were durably embedded in the 

whole society. And last but not least, the economic, social or any other international connections of 

Ukraine were limited to the other Soviet states or other socialist states of the Eastern Bloc (i.e. 

Romania, Hungary, Czechoslovakia  at a time, etc.). 

The last years of the USSR existence a more liberal form of governance was implemented such as 

glasnost (1986-1991). Glasnost, (Russian: “openness”) refers to the soviet policy of open discussion 

of political and social issues. As a result, fundamental changes to the political arrangements of the 

USSR occurred: the power of the Communist Party was reduced, and multicandidate elections were 

introduced. Glasnost also allowed the media freer dissemination of news and information, as well as  

criticism of government officials. 

The summer of 1991 was the moment when the USSR seized to exist, and all the soviet republics 

(including Ukraine) became independent states. Ukraine gains a new president which is a start of 

Ukraine as an independent state. Given the fact that Ukraine as many other states was immature 

and not ready to exist all of a sudden on its own, a deep economic crisis occurred in Ukraine that has 

led to a GDP loss of 60% between 1991 and 1999 (World Bank). During the same period Ukraine has 
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witnessed five digit inflation, elevated crime, corruption, as well as numerous social protests and 

strikes. The years nineties received even a name of “wild nineties” due to their dullness.   

The conflux of the centuries has proved to be brighter for Ukraine than the previous decades. 

Namely in 1996 a new currency is introduced (that exists until now) Ukrainian hryvnia and a new 

constitution is being adopted by the sovereign state of Ukraine. As from 2000 until 2004 a real 

economic growth takes place in Ukraine (about 7% CAGR). Nevertheless, this period was heavily 

criticized on the inefficient political system and high level of corruption.  

In the fall of 2004 peaceful revolts take place in Kiev, the capital of Ukraine. It was lately called “The 

orange revolution” during which the winner of the presidential  elections then Viktor Yanukovich, 

was triggered by the public and by the opposition candidate (Viktor Yushenko). The social unrests 

challenged the outcome of the elections that resulted in the shift of power, namely the opposition 

leaders Viktor Yushenko and Yulia Timoshenko became the heads of Ukraine as president and prime 

minister respectively. In the meantime Viktor Yanukovich remained in the opposition. Only after two 

years’ time, Yanukovich returns to power as prime minister of Ukraine, however due to elections’ 

outcome in 2007 he had to be replaced by Yulia Tymoshenko another time. This inconsistency and 

political instability of the Ukrainian government had a direct impact on the long term relationships 

with Russian Federation as well as with EU. Significant disputes took place during the “Orange 

Revolution” proponents’ governance, namely two stops in gas supply from Russian Federation to 

Ukraine occurred: one in 2006 and another in 2009.  

Furthermore, at the end of 2008 beginning of 2009 the world economic crisis also hits Ukrainian 

economy causing a drop in national GDP of 15% in 2009. As the outcome of the presidential 

elections in 2010 Viktor Yanukovich is being inaugurated. 

Ironically enough, history repeats itself and again but now in fall of 2013 a new revolution occurs on 

the same place as the one of 2004, but this time no political opposition was involved in the protests, 

these protests have been purely on the public initiative. The revolution has received the name of 

“Euromaidan” due to the main reason of the protests: In November 2013 the president of Ukraine 

Viktor Yanukovich began moving away from the association agreement with EU and instead chose to 

establish closer ties with Russian Federation. Over time, Euromaidan brought to a wave of 

demonstrations and civil unrest in Ukraine. The outcome of this conflict was the resignation of the 

president of Ukraine along with the government at a time. An acting president was appointed in 

February 2014 before the elections in June of 2014 occurred. Petr Poroshenko wins the elections of 

2014 and becomes the 5th president of Ukraine. In the meantime in June 2014 shortly after the end 

of 2014 Olympic games in Sochi  (Russian Federation), a referendum takes place in Crimean 

autonomous republic of Ukraine on the issue of the Crimean annexation to the Russian Federation. 

The dubious referendum’s outcome has demonstrated the will of the Crimean inhabitants to join the 

Russian Federation, which de facto happened few weeks after. Nevertheless the UN has never 

recognized this annexation  legal. Short time after this, in November 2014 pro-Russian unrests 

continue in the East of Ukraine followed even by the Russian military intervention. Sadly enough, the 

armed conflict in the East of Ukraine (Donbass region) is not solved yet and is on the political agenda 

of the current Ukrainian government.  
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Small steps are being done towards the Ukraine-EU tighter relationships. The Ukraine–European 

Union Association Agreement was signed in November 2014. However, the Netherlands became the 

only  EU member state to reject the deal, whose signing was seen as a victory for Ukraine over anti-

Western pressure from Moscow. As for now the possible scenarios are being considered between 

Brussels and Amsterdam in order to determine the fate of the EU-Ukraine association Agreement. 

I.2 Theoretical  and methodological grounding 

It is widely recognized that a major determinant of the local economic development across space 

has been economic geography and geography of transport (Hall et al. 2006). The classic spatial 

theory was the origin for the economic geography  which in its turn gave birth to a separate research 

field  the transport geography in the 1950s (Hall et al., 2006). The field of economic geography 

gradually grew and became a diversified research area that witnessed dynamic development and 

creation of new research branches in the past decades. Boschma and Frenken (2006) have debated 

on the research directions within the field of economic geography and identified the three main 

research vectors: (i) the institutional economic geography, (ii) new economic geography and (iii) 

evolutionary economic geography. The methodologies and assumptions in these approaches are 

quite different which we will briefly describe. The institutional approach that was initially developed 

by geographers assumes that the uneven distribution of wealth across regions is explained by the 

differences in the institutions within these regions (see Whitley, 1992; Gertler, 1995; Martin 2000). 

New economic geography in its turn was originally developed by neoclassical economists and their 

explanation for the uneven development of the regions was the resulting outcome of universal 

processes of agglomeration driven by mobile factors of production (see Krugman, 1991; Fujita et al., 

1994; Brakman et al. 2001). The evolutionary economic geography was developed by economists 

inspired by evolutionary biology, among the prominent contributors and founders of this research 

field are Nelson and Winter (1982). Their interpretation of why something exists essentially rests on 

how it became what it is (Dosi, 1997).  Evolutionary economic geography views the economy as an 

evolutionary process that reveals in space and time.  

Methodologically these theories use different approaches. For example institutional economy 

rejects the modelling, while actively applies the case-study approach underlining the peculiarity of 

“real places”. The theory also assumes that the behavior of agents is rule guided, they are bounded 

rationally and greatly rely on institutional framework which directs the decisions and actions of the 

acting agents. Moreover according to the institutional approach the relevant unit of analysis is a 

locality (real place) given the fact that institutions are embedded in geographically localized 

practices (Boschma and Frenken, 2006). On the contrary  from the institutional approach, the new 

economic geography uses formal models based on neutral space, representative agents and 

equilibrium analysis, dismissing the case-study research approach. The assumption in the new 

economic approach is the utility maximizing actions of individual agents.  And lastly the evolutionary 

economic geography focuses on the path dependent dynamics, underlining the uneven economic 

development in space (Martina and Sunley, 2006).  In particular it analyses the geography of firm 

dynamics and the rise and fall of technologies , industries, networks and institutions in different 

localities. The Schumpeterian process of creative destruction at different levels of spatial 

aggregation (cities, regions, nations, continents) needs comprehension for the explications of the 

uneven economic development. After the seminal work of Nelson and Winter (1982) many other 

contributions have been added to the evolutionary economic geography field (see Arthur, 1994; 
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Swan and Prevezer, 1996; Boschma, 1997; Storper, 1997; Boschma and Lamboy, 1999; Martinaa nd 

Sunley, 2006; Boschma and Frenken, 2006; 2011; etc.). Evolutionary economic geography goes 

beyond the assumption of new economic approach (i.e. reduction of transportation costs), it tries to 

explain the differences in the regions not primarily by the differences in the institutions (as in 

institutional approach) but by differences in history of firms and industries within a region (Boschma 

and Frenken, 2006). The evolutionary approach considers institutions through a co-evolutionary 

perspective (Nelson, 1995). And finally evolutionary economic geography is more open to various 

research methods, namely among the most often applied are: case-studies, survey, econometrics, 

theoretical modelling and policy evolution (Boschma and Frenken, 2006). 

Starting from the seminal work of Nelson and Winter (1982) and the theoretical elaborations in 

subsequent works of Dosi et all. (1988) and Dopfer (2005) a number of frameworks are being 

developed that deal with geographical issues applying evolutionary theory (see Dossi, 1997; 

Boschma and Frenken; 2006; Buitelaar et al., 2007; Jacobs  and Notteboom, 2011; etc.). 

Furthermore, the evolutionary economic geography as it was earlier mentioned, considers 

institutions through a co-evolutionary perspective (Nelson, 1995). Notably enough the institutions 

affect the spatial evolution of industries and thus shape their development. The central question 

within evolutionary economic geography is whether the  institutions have co-evolved with the 

emergence of a new sector (Nelson, 1995). The institutional component within the evolutionary 

economic geography is very strong because it acknowledges that innovations leading to new sectors 

often require the restructuring of old institutions and the establishment of new institutions 

(Freeman and Perez, 1988). Evolutionary economic geography views the economy as an evolutionary 

process that reveals in space and time. At the same time institutional economy also actively applies 

the case-study approach underlining the peculiarity of “real places”. The theory also assumes that 

the behavior of agents is rule guided, they are bounded rationally and greatly rely on institutional 

framework which directs the decisions and actions. Moreover according to the institutional 

approach the relevant unit of analysis is a locality given the fact that institutions are embedded in 

geographically localized practices (Boschma and Frenken, 2006).  Buitelaar et al. (2007)  noted that 

institutions have clear bearings on the process of spatial planning, however it is also increasingly 

seen as an object of planning. In their study they try to investigate why under seemingly comparable 

conditions some cases show substantial institutional transformation while others don’t. It is 

appealing that both formal and informal institutions have been widely investigated in the academic 

discussions of institutional development (Buitelaar et al. 2007). According to Innes (1995) the 

essence of planning is institutional design. Healey (1998) and Healey et al. (2002) have further 

developed this idea where they described the gradual change of institutional arrangements, where 

active agents can unfold their creative practices to adopt to changes within the collaborative 

processes, in order to break through the institutional pathways. The institutional development 

literature has generated several research avenues. However the most appropriate for our discussion, 

as well as widely used, is the path dependency approach within the institutional change. It was 

developed by the Nobel prize winner Douglas North. In his seminal work (North, 1990) he 

mentioned: “The major role of institutions in a society it is to reduce the uncertainty by establishing 

a stable (but not necessarily efficient) structure to human interaction”. He also mentions that “the 

structure of human interaction bares on future institutional changes”, meaning that history maters. 

The result of this historic development is a path where the decisions taken at each critical moment 

limits and predetermines the future. As Buitelaar et al. (2007) formulated “past turns thus lock-in 
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the future development”. So institutions are place (geographical situation) and path –dependent 

(determined by previous experience). Moreover, as Hadgson (1993) stated that institutions will 

continue to exist if they serve the actors in power, independently of whether they are efficient of 

not.  

Evolutionary economic geography allows to analyze at different levels of aggregation namely micro 

(firm level), meso (sector, network level) and macro (spatial system). The meso level of aggregation 

investigates the industrial dynamics more precisely the phenomenon of concentration and de-

concentration of an industry over time (Boschma and Frenken, 2006; Arthur, 1994). Notably enough 

the institutions affect the spatial evolution of industries. The institutional view is important because 

it acknowledges that innovations leading to new sectors often require the restructuring of old 

institutions and the establishment of new institutions (Freeman and Perez, 1988). Application 

examples of this research avenue is discussed in (i) the work of Murmoun (2003) where the rise of 

synthetic dye industry between 1850-on in Germany is analyzed, and (ii) the contribution of Cousoli 

(2005) where the evolution of the UK retail banking is discussed. 

The macro level network relationships are less competitive and more complementary  than the 

industrial dynamics in the meso level. Until now there was a limited application of the evolutionary 

theory in the field of geography. Since hereto the analysis of networks has been almost exclusively 

static (as in social networks) and the existing dynamic analysis of urban and regional networks is still 

in its infancy (Boschma and Frenken, 2006). They call for more evolutionary analysis of networks. 

Until now the geographical studies have shown the role of networking in clusters (eg. Maskell and 

Malmberg, 1999).  The evolutionary theory was more recently adopted in a number of works 

analyzing transport networks (Notteboom and Rodrigue, 2005; Lee et al., 2008; Ducruet and 

Notteboom, 2012; Notteboom and Konings, 2004). Ducruet and Notteboom (2012) introduce the 

concept of port system to which the theoretical concepts of search (mechanisms shaping the port 

competition), selection (port selection) and organizational routine (port concentration) are applied. 

A number of other contributions bring the evolutionary perspective to port based supply chains 

(Robinson, 2002; van Klink, 1998; Notteboom, 2004; Ducruet et al., 2010) and ports (Jacobs and 

Notteboom, 2011). The latter applied the evolutionary framework to analyze port development  by 

introducing the notion of window of opportunity. Furthermore the emergence of secondary ports 

was investigated from the hinterland perspective of a port regionalization process (phase in port and 

port system development) leading to the creation of a regional load center network (Notteboom and 

Rodrigue, 2005). One of the later applications of the regionalization concept to ports can be found in 

the work of Grushevska and Notteboom (2014) employed to the Black Sea ports. They concluded 

that the development of the Black Sea port system cannot be clearly linked to the model developed 

by Taaffe et al. (1963). The amount of ports has not decreased and the cargo did not concentrate in 

specific ports (as suggested by the model). On the contrary, the amount of ports in the Black Sea 

increased and is said to further grow along with the continuing fluctuations of the cargo 

concentration patterns. Based on the  “Anyport model” (Bird, 1980) the Black Sea ports are reaching 

the stage of specialization in their development. The ports have not reached the ultimate stage of 

“port regionalization” stopping their evolution at the second last phase of their development 

process (decentralization and insertion of an ‘offshore’ hub). 

Institutional analysis is only loosely related to theories of economic evolution (Essletzbichler and 

Rigby 2007, 2010). Nevertheless, in recent years, the need to connect institutional economics with 
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evolutionary economics for the advancement of the theory is highlighted by the theory main 

adherents (Nelson, 2002; Pelikan, 2003). Path dependency is a central concept in both evolutionary 

and institutional economics, although evolutionary and institutional economics differ in their 

perspectives on the connection between institution and innovation (Boschma and Frenken, 2006). 

The focal orientation of evolutionary economics has been on technological change and the role 

played by institutional factors in the selection and establishment of technological trajectories and 

the creation of new technologies (Dosi, 1982; Dosi et al., 1988; Nelson and Winter, 1982). 

Evolutionary economists see the primary function of institutions in molding the technologies used by 

a society or shaping technological change itself. The orientation of new institutional economics 

favors the study of the set of factors that mold and determine human interactions, both within and 

between organizations. 

A number of studies extensively described the main shipping routes and ports, though the structure 

and evolution of the global maritime network itself remains less documented (Ducruet and 

Notteboom, 2012). The research on global airline networks is more extensive due to their closer 

overlap with systems of cities (Guimerà et al. 2005; Derudder and Witlox 2009; Choi et al. 2006;). 

The spatial design of maritime transport not only responds to trade demand but also carries its 

specific arrangements and network architecture, which also develop over time. The concentration 

and regional ramification of cargo flows by load centers and intermediate hubs toward other 

secondary/inland ports are usual examples of such arrangements. 

The literature on ports focuses mainly on the following factors of (de-) concentration: urbanization/ 

metropolitan dominance, foreland/hinterland changes, carriers’ strategies and decisions, new port 

development/ port expansions, intermodalism, traffic specialization, European integration, 

technological innovations, investments concentration, stable traffic concentration, hub dependence, 

planning policy, congestion, high handling costs, military control, logistics barriers. Few of them were 

confirmed for the case of Black Sea port system by Grushevska and Notteboom (2013): dependence 

on transshipment container traffic, new port/terminal development, carriers’ strategies. However a 

factor of a different nature has been identified for Black Sea North multi-port gateway region (incl. 

ports of Odessa, Illyichevsk, Illyichevsk sea fishing, Yuzhnyi and Mariupol): political and economic 

stability. At the same time a strong concentration factor was identified in the works of Tsiotas and 

Polyzos (2013) and  Patuelli et al. (2007) describing Greek ports, namely population concentration in 

urban areas. Fraser (2014) has underlined the importance of the following factors in the South 

African port range: gdp growth, Governance bodies successful management strategy, investments in 

ports, hinterland connections, proximity to consumption/production centers, coordination and 

cooperation between the key infrastructure players (road, rail, port), border crossing facilitation, 

political and economic stability, economic integration and trade agreements.  

Barabasi and Albert (1999) have built a theoretical conceptual model of network dynamics in which 

a network grows as new nodes connect to a network. Nodes are assumed to attach themselves to 

other nodes with a probability proportional to the latter’s connectivity. This principle is known as 

“peripheral attachment” which means that a new node prefers to link with a well-connected node so 

as to profit from its connectivity. As a result the well-connected nodes will become even more 

connected, while peripheral nodes in the network will tend to remain peripheral. The resulting 

topology and spatial organization of a network can then be understood as a purely stochastic and 

myopic sequence (Anderson et al. 2003; 2006) that may generate hub-and-spoke networks, as 
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observed in the infrastructure networks (e.g. Guimera and Amoral, 2004; Barrat et al., 2005). 

Empirical research in this field until recently however has been rather limited (Matsumoto, 2004). 

Nevertheless empirical studies on maritime network analysis can be found, however somewhat still 

scarce and fragmented (see Ducruet et al. 2010).  

The concept of “network cities” was introduced by Pred (1977) and further applied by Castells 

(1996), it implies that connectivity contributes to both urban economic growth and to urban 

inequalities. The concept of “inter-city networks” can be as well applied to inter-regional networks 

(Boschma and Frenken, 2006). Regions that act as central hubs in the development and diffusion of 

knowledge will be more central in these networks, while other regions will remain more peripheral. 

Network position in this way is expected to affect the regional growth as central hubs will receive 

more relevant knowledge spill-overs.  

As Boschma and Frenken (2006) have noted the dynamic analysis of urban and regional networks is 

still in its infancy. In order to interpret the structure of a network at a given moment in time it 

requires an understanding of the evolutionary process that has generated such structures. The 

aforementioned leads to an interesting research avenue to analyze the determinants of change in 

network structures in a spatial system (Boschma and Frenken, 2006). For example among such 

determinants could be: the expansion of EU (that has witnessed the last entrances of Romania and 

Bulgaria), the increased consumption in the remaining part of Eastern Europe and central Asia, 

Development of new silk road, introduction of SECA regulation etc. 

The regional policy analysis using the evolutionary approach was applied by Boschma (2005) that 

identified two types of regional policies: evolutionary and revolutionary. The purpose behind the 

both is the promotion of dynamic efficiency at urban and regional level. The difference between 

them is that evolutionary approach considers the specific local context and industrial structure as a 

starting point, which leads to fine-tuning of the policy that aims to strengthen the connectivity 

between the elements of regionals system. In this case the policy makers have limited freedom but 

are more likely to be successful as their actions are localized and focused on 

reproducing/strengthening the existing structures. So the local environment determines to a large 

extent the available options and probable outcome of regional policy. However the revolutionary 

approach on the contrary seeks to restructure the social and institutional framework by building 

new regional systems, increasing diversity and a high degree of openness concerning the inflow of 

labor, capital, knowledge. In this case policy makers have more degree of freedom, but at the cost of 

higher degree of uncertainty regarding the actual outcome. Important to be mentioned that the 

revolutionary and evolutionary approaches are not mutually exclusive. They could be combined: for 

certain industries the fine- tuning policies could be used and for others more revolutionary 

approaches could be applied in order to spur innovation. However such a double goal policy requires 

careful policymaking.  

Infrastructure provision is one of the crucial domains for policy making for urban and regional 

economic growth. The growth of agglomerations is limited by the capacity and quality of its 

infrastructure networks. In other words, if the infrastructure is not sufficient it hampers the regional 

development. For this reason a successful regional policy always requires a complementary 

transportation infrastructure policy (Quere, 2006). An example of such a mismatch was 

demonstrated by Cambridge that suffered from a incompatible infrastructure provision with its 
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active economic development (Garnsey and Heffernan, 2006). Given the irreducible uncertainty 

about the future regional development, urban and regional transportation should be capable of 

resilience: still function properly in the face of change (Boschma and Frenken, 2006). At the same 

time the system must also be (if necessary) able to change that is be adoptable. In transport systems 

the resilience is best shown by the network morphology and multi-modality properties, while 

adoptability is foremost a property of the policy system. The resulting link between the two is of 

high importance for a transport system (Boschma and Frenken, 2006).  

Given the above presented theoretical grounding we chose the evolutionary economic geography 

complimented by institutional change theory as a basis for this doctoral thesis. Both the evolutionary 

economic geography as well as institutional change theory allow to view the spatial structures (in 

our case the Ukrainian transport system) as an outcome of historical processes and as conditioning 

but not fully determining its development and state. Given the openness of the methodological 

approaches of the evolutionary economic geography and the data kind we compiled, the following 

methodology was chosen for this doctoral research. The central approach for the thesis is a case-

study research design as it is frequently applied in the evolutionary studies. Given that the 

evolutionary analysis has explicit historical nature, (i) we collected significant time-series data of 

evolving populations (container traffic in the Black Sea ports, cargo traffic flowing through various 

transport networks of Ukraine, shipping connectivity of Black Sea ports, etc.) and (ii) applied the 

appropriate methodologies in order to analyze the data collected (case-study, survey, theoretical 

modelling, institutional and policy evolution, concentration analysis, financial and system analysis, 

cost and time calculations, shipping network analysis). For our research the meso (industry) and 

macro (spatial system) levels of aggregation are appealing and will be duly applied. The meso level of 

aggregation will be used for the analysis of industrial dynamics (concentration and de-concentration 

of cargo flows as an outcome of the intermediacy and centrality features; path dependency and 

routines as well as windows of opportunity) of the Ukrainian transport system between early 1970 

until 2015. The Eurasian transport system will be addressed for the higher level of aggregation 

namely the macro level and the analysis of the Ukrainian transport system evolution. Based on 

intermediacy and centrality properties of Ukrainian transport system its position versus Eurasia will 

be fulfilled. 

As defined by Fleming and Hayuth (1994) the “intermediacy” and “centrality” are spatial qualities 

that enhance the traffic levels of transportation hubs/regions and hence indicate which places are 

favorably located within the transport system. Centrality focuses on the location’s (e.g. port) vicinity, 

being a point of origin and destination of traffic to/from adjacent areas. At the same time 

intermediacy focuses on the port/area being a point of transit between different systems of 

circulation. The central methodology applied in this thesis for the both levels of spatial aggregation 

(i.e. meso and macro) is the network analysis measures introduced above. Both notions of 

intermediacy and centrality reflect solely the situational factors, whereas the situations change. 

Following the comment from Notteboom (2009) on centrality and intermediacy need scale definition 

i.e. (i) local, (ii) national or (iii) regional perspective. We apply these measures at the national 

(corresponding to the meso level in the evolutionary theory) and at the regional level (corresponding 

to the macro level in the evolutionary theory).The above is our main motivation for this 

methodology selection. We analyzed to what extent particular regions in Ukraine can serve as 

important gateways to/from Europe. This matter needs a detailed investigation given the fact that (i) 
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Ukraine has the inherited strong transport and economic connections with the post-soviet countries 

(with a strong gravitation to Moscow region), however (ii) to date the transport and economic 

connections with EU are of delicate nature.  It should be noted that both notions are overlapping 

though have particular properties: 

The centrality concept takes its origin from sociology (Wasserman and Faust , 1994). Being a classic 

network analysis measure, it evolved into a measure adopted in the transport field for the first time 

by Fleming and Hayuth (1994). Basically centrality in the works of Fleming and Hayuth (1994) has 

strong inland connotation. Later, Ducruet et al. (2009) further developed this concept in order to 

address the foreland issue and analyze the liner shipping networks by extending the theoretical 

concept to two types of centrality: (i) betweenness centrality and (ii) degree centrality.  

The intermediacy concept has a strong foreland (maritime) perspective that determines the specific 

context within which ports can attract more traffic if carriers favor these locations as connecting 

hubs or relay points in the system in order to reach the final consumer. In other words intermediate 

ports/airports as defined by Fleming and Hayuth (1994) are the en-route intermediate locations 

between important origins and destinations chosen as way-stops, route conjunctions, break-in-bulk 

points, gateways etc. Additionally, it was observed that for ports the intermediacy phenomenon 

becomes more significant with the rising efficiency of intermodal transportation. The function of 

ports is primarily to transit the cargo to further inland or foreland locations with the most break-in-

bulk activities no more performed in the ports themselves but shifted to more inland locations. Thus 

the whole supply chain receives and will continue to receive scrutiny from the main players of the 

container market i.e. large container carriers and intermodal operators (Bichou and Gray, 2004; 

Parola and Sciomachen, 2009).  

More recent applications and developments of the concepts of centrality and intermediacy include 

the work of Tsiotas and Polyzos (2013) introducing a new centrality measure applied to the 

transportation network in Greece. Li et al. (2014) take a more global perspective and quantitatively 

measure the centrality in the global shipping network (GSN). Brooks et al. (2010) addresses the 

strategic cooperation in Canadian ports applying among others the concepts of intermediacy and 

centrality. They concluded that “[…] good intermediacy and poor centrality—applies to ports in 

Atlantic Canada, especially to those ports serving interior continental markets with competitive 

hinterlands.” Brooks et al. (2010) made a general observation with regard to ports’ relative location 

conditions: “if ports lack both intermediacy and centrality, they will struggle to serve shippers’ 

needs.” 

Additionally, it was observed that for ports the intermediacy phenomenon becomes more significant 

with the rising efficiency of intermodal transportation. The function of ports is primarily to transit 

the cargo to further inland or foreland locations with the most break-in-bulk activities no more 

performed in the ports themselves but shifted to more inland locations. Thus the whole supply chain 

receives and will continue to receive scrutiny from the main players of the container market i.e. 

large container carriers and intermodal operators (Notteboom, 2008). The general spatial qualities 

of a “good location” with respect to present and potential trade routes and transport system were 

defined as (Fleming and Hayuth,1994): 

 strategic commercial location in the intercontinental intermodal transportation; 

 good nodality - it’s the role as a gateway between the region and transoceanic points (forelands) 
reflects its intermediacy; 
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 centrality and intermediacy  which is the aggregated result of all carriers’ selection/decision in 
terms of network design; 

 politically favorable situation in the region. 
 

The carriers’ primary choice is the general route or itinerary and then comes the choice of the 

specific port (Notteboom, 2009; Rodrigue et al. 2011). In other words the whole supply chain is 

under consideration rather than specification of a particular port. In this way ports increasingly rely 

on their intermediacy function than on its centrality.  

I.3 Research study structure 

Resuming our theoretical part in the previous section we will present the research study structure 

created for this PhD thesis.  

We apply the theory of evolutionary change in order to provide a more in-depth insight about (i) the 

open and dynamic essence as well as (ii) the adjustment mechanisms of the transport system 

(Nelson and Winter, 1982). As it was accurately recognized by many economists such as Nelson and 

Winter (1982), Nelson (1995), Dossi (1997), Martin (2000), Martine and Sunley (2006), Boschma and 

Frenken (2006) and Hall et al. (2006) that the process of institutional development is an evolutionary 

process linked to the evolution of firms and industries. In order to interpret the structure of a 

network in time, it requires an understanding of the evolutionary process that has generated such 

structures Boschma and Frenken (2006). Evolutionary theory in a  broader sense includes a concern 

with processes of long term progressive change. Furthermore,  the “intermediacy and centrality” of 

the transport system will form the methodological base of our research that was presented in the 

previous subsection. 

Figure I.1. Overall framework of the PhD thesis 
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We put forward the following hypothesis in this doctoral thesis: Ukrainian ports and the Ukrainian 

transport networks are mainly characterized by the centrality phenomenon rather than by 

intermediacy. This is clearly demonstrated by the cargo flows within the country which serve mainly 

the local economy (export/import oriented) and the fact that transit flows are continuously declining 

(see figure I.4). Furthermore, as Grushevska and Notteboom (2014) demonstrated that Ukrainian 

ports represent a secondary multi-port gateway region – somewhat remote from the main shipping 

route and heavily dependent on the East Mediterranean ports where the vast share of the container 

flows is transshipped. Furthermore, they argued that the hinterland served by Ukrainian ports is 

mainly limited to the domestic market. In this sense, Ukrainian ports represent an opposite case 

from Canadian ports. In order to spur cargo and trade flows within Ukraine the country’s TS strong 

centrality has to be maintained, and its weakness, i.e. the low intermediacy, has to be alleviated. The 

proposition further investigated in the thesis is: Can the transport system of Ukraine develop a 

stronger intermediacy?  Or formulated differently: What are the perspectives of Ukrainian transport 

system to perform as a transport corridor between Europe (mainly East and Central Europe) and 

Asia? 

I.4 Significance of Ukrainian transport networks 

Button and Hensher (2009) have focused on the broader nature of TS, namely the implementation of 

public policy across transport systems. According their specification TS is a complex and subject to 

continuous change thus a simple definition for TS is hard to find. Three viewpoints exist of looking at 

TS and thus defining it (Button and Hensher, 2009). The first view includes different modes of 

transportation (trucks, ships etc.) where each of them could be considered as a system on its own. 

The other perspective looks at the transport system as a set of different infrastructure systems (rail 

network, sea ports, roads, etc.) where all of them could be analyzed as systems. And a third 

alternative view on a TS determines it as a way of meeting a particular transport objective namely 

facilitating the cargo delivery (chosen in this current doctoral thesis).  The above presented angels of 

looking at TS and its definition are not exhaustive, among other possible view points on TS are: (i) 

user or planner perspective; (ii) the distance and reach of TS (urban/interurban/international 

transport); (iii) physical or  informational TS; (iv) or combination of the last two (Button and Hensher, 

2009). 

Vickerman (2009) has defined TS as follows: “Transport systems are networks. Networks are systems 

that involve nodes which are joined by links or arcs. […] Each node other than a transshipment point, 

is either the origin or the destination of a flow”. The cost of the occurring flows through the link will 

be determined by the distance and operating characteristics of the TS, as well as depend on the 

flows passing through that link. The specific characteristics of the nodes and links within a network 

pose certain limitations to the flows and the network itself (see Hagget and Chorley, 1972). 

Vickerman (2009) had investigated the importance of transport and transport system for economy. 

He concluded that this relationship could be investigated through several perspectives: (i) as a part 

of the aggregate output; (ii) as derived demand from activities for which it is used; and (iii) as input 

to the production process.  

Haynes and Button (2011) have argued about the relationship between the transport system and 

economic development. Naturally there should be a direct connection between transport system 

and the manner and speed at which the economic and social development advance. Nevertheless its 

exact function and influence on economic development has been occasionally reassessed. The main 
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reason is the overall poor understanding of what particularly causes the economic development, 

consequently the role of particular sector (transport in this case) is vague. The importance of 

transport infrastructure, as a component in the economic development process, has been largely 

debated. The major difference between the two influential views is the starting point of the analysis: 

the supply or demand considerations of infrastructure network. The first approach inspired by the 

Keynesian economic school suggests that causality runs from economic exploitation to income and 

infrastructure creation. The alternative view of neo-classical economists suggests that the economic 

development is supply driven. Transport and other infrastructures are mostly seen as elements in 

the production function. The recent contributions in this research field choose the second stand 

point for their analysis.  

At the end of the millennium the contributions in the transport field have stated strong influence of 

transport infrastructure development on economic growth (Lugard, 1922; Rostow, 1960). Andersson 

and Stromquist (1988) assert that all major changes in the European economy were accompanied (or 

initiated by) major changes in communication infrastructure. Irrespective of the analysis angle, there 

are two groups of effect-connections between transportation provision and economic growth: direct 

(population and commodities mobility; input into production process  allowing the transfer of goods 

and people between production and consumption places; efficient use of factors of production) and 

indirect (multiplier effect, employment etc.) (Haynes and Button, 2011). In fine, economic 

development is a complex process where transportation allows the exploitation of natural resources 

and abilities of a country.  Transportation is a necessary but not sufficient for the economic 

development. Given the large variety of regional and national economies and  their respective 

diverse transport systems, generalizations in this field are not suitable.  

Another stand of discussion on transport systems and economic progress is that the TS in a 

developed country is quite different from the one in a developing country (that has a higher 

likelihood to suffer from transport shortages). Xie and Levinson (2011) have demonstrated with a  

rigid empirical evidence that the course of transport systems development is shaped by 

decentralized interdependent decisions made by users of the TS, property owners, developers, 

financiers, policy-makers of different levels. This is an original bottom-up evolutionary view which 

extends the traditional planning approach of metropolitan planning organizations, which focuses on 

a centralized top-down decision-making process by which authorities impose their investment 

decisions on transportation networks. They have applied an agent based simulation by which they 

demonstrated how simplistic, decentralized investment decisions could translate into coherent 

network of facilities that exhibits spontaneous organization of collective characteristics such as 

hierarchies, topologies and sequences. Xie and Levinson (2011) argue that this type of models 

enable the display, capture and analysis of these important network features described above 

throughout the time of transport development. The latter in their turn have an important 

implication for the calibration and validation of the network growth models. They proved their 

proposition that the incremental deployment of transportation networks follows a logical path that 

leads to the maximization of accessibility to desirable land use activities. The traditional transport 

planning and engineering approaches focus on mobility improvement (minimizing the time of delay, 

or the number of cars in congestion) however ignore the people’s motivation for travel. By changing 

the focus from mobility to accessibility Xie and Levinson (2011) have contributed to a more complete 

and meaningful representation of transportation and its role in economy. Furthermore they have 
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supported the path dependent nature of transportation development that few evidences in the 

previous contributions. Xie and Levinson (2011) conclude that the growth of transportation 

networks can be accurately described as evolutionary process that exhibits the supply-demand 

interplay, independent players, and suboptimal (at best optimal local) decision making subject to 

temporal and spatial constraints such as imperfect information, path dependence, spatial monopoly, 

network externalities and interdependent economic and regulatory routines. The intrinsic features 

of every transportation system such as geography, demographics, economy, technology, culture and 

politics complicate the transportation networks’ development. The network measures applied in this 

doctoral thesis namely centrality and intermediacy refer to the accessibility feature of a TS- that 

enhances the traffic passing through the transport system and facilitates the ease reaching certain 

regions within and beyond Ukraine. 

Figure I. 2. Importance of transport sector in the Ukrainian economy 

 
Source: own elaboration based on ukrstat.gov.ua 
 
Below we presented the importance of Ukrainian transport sector for the national economy in 

comparison with another former soviet country Belarus. We can see that the importance of 

transport sector for the Ukrainian economy is comparable to Belarus in terms of the share from GDP 

(both ranging between 6-8% from GDP). However given the fact that Ukraine has a strong maritime 

component in its transport system, its importance for the national economy is behind its feasible 

progress.  

Table I.1. Importance of Transport industry in selected countries 

BELARUS 
   in ml.n USD 2012 2013 2014 

Transport 4,762.68  6,076.66  6,003.52  

GDP 63,470.90  72,808.60  75,921.90  

% 8% 8% 8% 

UKRAINE 
   in mln. USD 2012 2013 2014 

Transport 9,233.25  11,018.38  8,232.04  

GDP 175,780.00  183,310.00  131,810.00  

% 6% 6% 6% 

Source: www.tradingeconomics.com 

Ukraine currently is in a very complex economic and political situation, which in itself represents a 

pivotal point for its further recovery and evolution. The transportation sector accounts for roughly 6 

% of the country's gross domestic product. Transport contributed an average 21488.32 UAH mln. to 

Ukraine’s GDP from 2010 until 2015, reaching an all-time high of 24464 UAH mln. in the fourth 
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quarter of 2011 and a low of 17223 UAH mln. in the first quarter of 2015 which is an outcome of the 

weakened economy  due to two years of political and economic crisis ( see table above in USD). 

The soviet era has imprinted a lot of inheritances to the Ukrainian economy and transport system 

respectively. To name but a few the leading transport mode in the USSR  (1975) was the railway 

which accounted for more than 65% of the total turnover and 42% of total passenger traffic of all 

kinds of transport modes.  This explained the inherited path dependency of the Ukrainian transport 

system that heavily replies on railway until today (БСЭ, 1978). The railway network is extensively 

analyzed later in the Chapter 3. 

As Rodrigue at el. (2013) noted transport is an indispensable component of the economy and plays a 

crucial role in spatial relations between regions by creating valuable links (i) between regions and 

economic activities and (ii) between the people and the rest of the world. The rise of economic 

centers in the Eastern and Central European part of the EU creates opportunities for Ukraine to 

develop short sea shipping services (via the Black Sea) and water and land-based hub-feeder 

networks to and from these areas.  

Ukraine is situated on the North coast of the Black Sea and has an extended sea coast line including 

5 out of 11 existing Black Sea container  ports. The Black Sea region accounts for only 2.5% of global 

seaborne trade, while the share of the North Sea region accounts for about 17%. However, the Black 

Sea is an important area of development due to its geographical size and resource base. The Black 

Sea container port system is among the world’s fastest growing markets with a cargo growth rate in 

2012 of 9% p.a., and a CAGR (2000-2011) of 20%. In the same period, the CAGR of the world 

amounted to 9%, South Asia 11%, Africa 11% and Western Europe 5% (Grushevska and Notteboom, 

2014). 

Figure I. 3. Black Sea container ports 

 
Source: Grushevska and Notteboom, 2015 
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Table I.2. The foreign trade turnover of Ukraine in 2010-2014 gg. (Excluding services mln. US dollars.) 

Commodity turnover 2010 2011 2012 2013 2014 

Main trade partners of 
Ukraine 

     

CIS countries 40.5% 41.9% 38.9% 35.6% 29.7% 

incl. Russia  31.7% 32.4% 29.4% 27.3% 20.8% 

EU 28.6% 28.9% 28.2% 31.2% 35.1% 

USA 2.3% 2.5% 2.6% 2.6% 2.4% 

Other 28.6% 26.7% 30.3% 30.6% 32.8% 

Source: www.ukrstat.gov.ua 

In general terms nowadays the transit flows via Ukraine (around 70% of which have Russian 

origin/destination up to now) have been continuously decreasing in the last years. The gravity of the 

transit flows to and from Russia is explained by the long-term inheritance of the former Soviet 

transport system where Ukraine played a very important role in serving the Ukrainian SSR and main 

production and consumption center - Moscow complemented by other minor regions. Ukrainian 

transport system was the second transport system in USSR after Russian SSR in terms of freight 

transported and infrastructure development (Госкомстат, 1989).   

Furthermore the data on international trade underlines the path-dependence of Ukrainian economy 

with the CIS countries and Russian Federation in particular. Albeit, as from 2012 the trade linkages 

become more diversified (trade in goods): trade with CIS countries is weakening, however the 

relationships with EU and other regions are growing (see table above). 

 

Figure I. 4. Aggregated  cargo flows of Ukraine by orientation, mln tons 

 
Source: www.ukrstat.gov.ua 
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Figure I. 5. TENT networks 

 
Source: Own elaboration based on TEN-T networks 

 

Given the long-term inheritance in trade, transport flows and economic relationships with Russia, it 

is not an easy task to reorient and focus to other markets and new economic partners. Nevertheless 

the decisive recent disruptions in the Ukrainian-Russian political and economic relationships 

motivate Ukrainian transport industry players (governmental and private market players) to actively 

extend the hinterland served by Ukrainian transport networks and to attract shippers from other 

regions to make use of the country’s TS. Giving the fact that (i) Ukraine is a EU neighboring country 

(having common border with Poland, Slovakia, Hungary and Romania); (ii) during the last years the 

EU-Ukraine economic and trade relations significantly intensified; and (iii) the Russian-Ukrainian 

geopolitical and geo-economic alterations impact the bilateral trade relations; the cargo flows within 

and through Ukraine are being readjusted to the new realities. More precisely the commodities that 

previously dominated (coal, metal and ores) the cargo traffic passing through Ukrainian ports, 

railways and road connections are gradually being caught up and even bypassed by the growing 

grain exports already making up about 24% of the sea ports’ throughput in 2014. The same year 

Ukraine became the second largest global grain exporter (31.5 mln. tons exports out of a yearly crop 

of 64 mln. tons, and growing). The continuing containerization of Ukrainian cargo flows (mainly 

driven by grain containerization) will drive the improvements in the container flows management in 

order to upgrade the effectiveness of the Ukrainian logistics supply chains. 

As of January 2014, the European Union has a new transport infrastructure policy that connects the 

continent between East and West, North and South. This policy aims to close the gaps between 
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Member States' transport networks and remove bottlenecks that still hamper the smooth 

functioning of the internal market: (i) overcome technical barriers such as incompatible standards 

for railway traffic; (ii) promote and strengthen seamless transport chains for passenger and freight; 

while (iii) keeping up with the latest technological trends. This project aims to help the EU economy 

in its recovery. Certain European multimodal corridors could be further extended eastwards to 

Ukraine: (i) TEN-T corridor Rhine-Danube (also called 7th Pan European corridor) using the Ukrainian 

Danube ports having an exit to the Black Sea, (ii) TEN-T corridor North Sea-Baltic, extending the 

corridor via the rail connections from Poland to Ukraine until Kiev, where cargoes are shifted to river 

transport (iii) Baltic-Adriatic (also called 9th Pan European corridor) that could be similarly extended 

as the North-Sea Baltic corridor (already a container train service exists connecting Baltic with Black 

Sea - Viking train (Grushevska and Notteboom, 2016); (iv) TEN-T Orient/East Med corridor by further 

developing the short-sea based multimodal solutions within the East Med and Black Sea, and finally 

the (Central) Asian-European (v) TRACECA intermodal corridor, could include short-sea-, barge- and 

rail-based intermodal transportation via Ukraine. The OBOR corridor (silk road), a recent Chinese 

initiative, is strongly supported by the Kazakh government which already financed significant railway 

infrastructure and a dry port at the border with China. Kazakhstan continues to further develop the 

port of Aktau on the Caspian Sea (with DP World as a partner) raising its capacity to 25 mln. tons by 

2020. The OBOR corridor can be further extended to Europe via Ukraine using the so called Trans-

Caspian corridor (which resembles the route of the TRACECA corridor). To date the regulatory and 

coordinating aspects of the corridor are actively being discussed between the countries involved in 

the trans-Caspian corridor: Kazakhstan, Georgia, Azerbaijan and Ukraine. Moreover the first block 

train using the OBOR route has already arrived in Georgia in December 2015 using the following 

itinerary: China-Kazakhstan-Azerbaijan-Georgia (www.rbc.ru). On January 15 the pilot train to the 

opposite direction starting from Ukraine (Iliychevsk port) heading to China was launched.  This 

represents a big opportunity for Ukraine which in turn demands from the Ukrainian TS a high 

performance, commercial attractiveness and as a result good intermediacy in order to play an 

important role in emerging distribution systems in East and Central Europe facilitating the cargo 

transportation to and from regions such as Central Asia, the Caucasus and even more distant 

overseas areas. 

I.5 Research boundaries and limitations 

In this research, the analysis of transport networks in Ukraine will be focused on containerized cargo 

flows by deep-sea or coastal ship, rail, barges or trucks. In this section we  motivate the selection of 

the transport segment (i.e. container) and the modalities (i.e. sea, river, rail and road) considered in 

this study.  

I.5.1 Focus on container flows 

Black Sea ports experienced tremendous economic and institutional changes in the last 20 years. 

Moreover, globalization processes, structural changes in logistics and distribution networks globally, 

as well as fierce competition among ports in the Black Sea basin affected their development path 

(Grushevska and Notteboom, 2014). Container flows are more complex than bulk commodity flows 

as  container flows need a more sophisticated supply chain (due to an expansive destination 

hinterland) than big batches of bulk cargoes with limited destination/origin points (steel, coal, ore 

etc.) The study of container flows in Ukraine is particularly interesting given the expected 

reconfiguration of shipping patterns to/from Europe which will alter the position of Black Sea ports 
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in the global shipping network. These upcoming changes are influenced by factors such as: (i) 

nearshoring in the production and manufacturing, (ii) the shift of EDC development from West to the 

central and Eastern Europe; (iii) SECA regulations in the North and Baltic Seas; (iv) growth of East 

Med ports; (v) the Silk road (OBOR) project revitalization; (vi) Suez Canal expansion; represent a 

great opportunity for the Ukrainian TS to attract new cargo flows.  

 

Figure I. 6. Transit cargo entering Ukraine by rail from the neighboring states and domestic ports 

 
Source: own elaboration based on www.ukrstat.gov.ua 

 

Figure I. 7. Transit cargo leaving Ukraine by rail to the neighboring states and domestic ports 

 
Source: own elaboration based on www.ukrstat.gov.ua 

 

At the same time, to date there are rather promising signals related to the Ukrainian container 

market: the transshipment shares in the Ukrainian ports appear to be growing (for reallocation 
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purposes to/from Novorossiysk, Poti, Constanta), but more importantly the transit share of 

container traffic shows growth (about 15 % in the first half of 2015). There is no reliable data 

available on the precise volumes of transit containers for all countries served by Ukrainian ports, but 

all in all: (i) the major container markets served are Uzbekistan, Moldova and Russia, (ii) the minor 

container markets are Belarus, Turkmenistan, Azerbaijan, Lithuania and Kyrgyzstan. Some evidence 

about the entry and exit points of transit cargo using Ukrainian railways is presented above (figures 

I.6, I.7). The entry point with the Russian border is still an absolute leader for the import transit 

(figure I.6) however it is declining as well as the export-transit (figure I.7). It has to be kept in mind 

that this does not imply that the origin of the cargo is necessarily Russian. However the export 

transit flows are very much relying on the home deep sea ports (figure I.7).   

I.5.2 Focus on transport modes  

Button (2009) has compared the transport network to any other network industry such as telecom 

or energy distribution. Depending on the economic or regulatory view the network can be viewed as 

(Brooks and Button, 1995): 

 Supply of network infrastructure links (roads, rail..) 

 Hubs and interchange points, and  

 Operations (cars, truck , train etc.) 

According to their classification we chose a complete view on the transport system of Ukraine 

(respectively on transport networks) including all three views described above. We analyze the 

supply of infrastructure links (railways, IWT and road), hubs and interchange point (sea and inland 

ports, railway terminals) as well as operations on the respective infrastructure links. Moreover we 

follow the definition of a transport system developed by Button and Hensher (2009) as a way of 

meeting a particular transport objective namely facilitating the cargo. Above all another crucial 

aspect taken into account is the resilience of a transport system that implies multimodality.  

Haynes and Button (2011) have assessed the intermodality aspect of a transport system and 

underlined that the relevance of different modes in supporting the economic development varies 

depending on the type of country under consideration (i.e. weakly populated tropical lands have 

different transportation problems than highly urbanized and densely populated countries).  

The interdependences between the costs and benefits of providing the different elements in a 

transport network play equally important role. In certain cases the transportation is provided by a 

series of interconnected networks (road+air, sea+road etc.) which is referred in literature as 

multimodality. Again there is a certain misuse of the terms multimodality and intermodality that 

mean slightly different phenomena. Slack (2009) has defined those as follows: “Unlike multimodal 

transport, which is characterized by essentially separate movements involving different transport 

modes, intermodal transport is the integration of shipments across modes. Intermodal transport 

may be defined as being those integrated movements involving at least two different modes of 

transport under a single through rate.” As Slack (2008) has argued that the phenomenon of 

intermodality is at heart of the contemporary transport systems. The main developments during the 

last half of century in freight transportation significantly improved and relied on the intermodality 

between different modal systems. Moreover Slack (2008) has argued that intermodality is one of the 

great forces that will frame the world economy in the 21st century. Given the outlined differences in 
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terms, in the current thesis we will use and refer to the multimodality only. The intermodality aspect 

remains beyond the discussion of this thesis.  

Four transport modes are available for the transport of containers in relation to Ukraine: maritime 

transport, barge transport, railway transport and road haulage. The container traffic captured by 

Ukrainian deep-sea ports is one of the largest in the Black Sea countries (about 30% of the Black Sea 

traffic in 2014). The main function of the container ports so far was mainly as a gateway  for the 

import and export goods (85% of containers in Ukraine pass through Ukrainian gateways). In the 

current thesis we have explicitly included the following modalities of Ukrainian ST: railways, sea 

ports and container shipping and IWW. In any TS the modalities are highly interdependent, 

competing and at the same time complementing each other. Ukrainian TS is losing its resilience 

given the fact that certain modalities have particular problems described in the following Chapters. 

However in order to briefly generalize the resilience of Ukrainian TS serving container flows the 

following is valid. Road modality suffers from roads’ poor condition. Railways at their turn 

experience inefficient operations, regulation and policy arrangements.  

The second important land based transport mode in Ukraine is road transport with a share in the 

hinterland transport about 30% (Grushevska and Notteboom, 2016). Notwithstanding the minor 

importance of road transport in total freight traffic comparing with the railway share (of 55%-60%) it 

remains dominant (about 80%) in the container distributions to and from deep sea ports in Ukraine 

(USPA). So for example, containers originating from remote areas (e.g. Uzbekistan with a final 

destination overseas) arrive at Ukrainian ports by road and not by rail as it would be expected 

(approximate distance by road 3,400 km). The road transport proved to be the most responsive to 

the economic, policy and regulatory changes in Ukraine. Road transport mode was not explicitly 

included in this doctoral thesis (as other modalities were in Chapters 2, 3, 4 and 5). The latter is due 

to certain circumstances such as (i) the road sector is characterized by a high competition and low 

industry concentration, thus no real interventions were needed from  the government side 

(institutions play a minor role as compared to other monopolistic sectors as deep sea ports, railways, 

IWT);  (ii) other transport modes received higher support from official bodies in Ukraine and EU in 

recent years (i.e. from perspectives of cost and environmental attractiveness). Although this thesis 

does not explicitly focus on one important modality for Ukraine – the road transport, we will briefly 

depict it in the following subsection in order to disclose its state and role in the Ukrainian transport 

system.  

Railway based transport is later on discussed in Chapter 3. This transport mode is very crucial for the 

freight mobility in the country and across the borders; the share of freight transported by rail in 

2014 was 55% (excluding pipeline), much higher than observed in the countries of the European 

Union (Grushevska et al. 2016). Looking at the total rail traffic of Ukrainian railways (457.5 mln. tons 

in 2012) it is the second largest rail carrier in Europe (with the ultimate precedence of Russian rail 

traffic 1271.9 mln. tons in 2012). Ukrainian railways are currently under an ongoing institutional 

reform process. The majority of cargo transported by railway is domestic and export-orientated 

(57% in 2014). Import traffic has a share of 22% and transit represent about 20 % of the total railway 

traffic in 2014. These figures reflect the specificity of the Ukrainian economy, more precisely the 

export-oriented nature of its economy lead by mining, heavy and agricultural industries.  

Lastly river transportation has a long history but to date a low overall impact. In the early 1990s the 

IWT was heavily used in Ukraine with a modal share of 4.5% to 3%, or about 60 million tons per 
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annum. During the last two decades the popularity of IWT dramatically diminished, with a share of 

only about 1% in the modal split (equal to about 6 to 4 million tons per annum in 2013 and 2014 

respectively). Given that road and rail are deficient and excessive investments would be needed to 

ameliorate the situation in the near future, an alternative transport solution for Ukraine is needed. A 

more detailed discussion on the IWT will follow in Chapter 4. 

In principle borders represent barriers by default. Some of them depict natural barriers such as seas 

or mountains. These peculiarities may induce additional transhipments and frequently there are 

limitations on the technology or capacity available (i.e. number and depth of deep-sea ports). There 

are other cases when technology applied at different borders is not compatible with each other. A 

good example for that is the differences in power supply and communication systems within railway 

transport, or the differences of railway gauge width standard. All these cross-border barriers are an 

outcome of past decisions and not necessarily reflect the current policy. Ukraine has a completely 

different gauge width, communication and power supply systems than the majority of EU member 

states. Furthermore the EU countries have a large variety of the railway system’s features despite 

the common harmonizing policies and regulation. 

Button (2011) has identified three “inter” notions that deal with the border crossing facilitation 

measures: (i) interoperability; (ii) interconnectivity; (iii) intermodality. All of these notions are 

interrelated and multidimensional that embody institutional and technical considerations (Chapter 

3). 

 Interoperability- operations on different types of transport (rail, road etc.) can operate 

either side of the border (equally) efficient. This implies a common technical specialization 

(or sufficient flexibility in specifications) as well as mutual institutional i.e. licenses, insurance 

systems, waybills, IT systems and labour regulation (especially valid for the railway 

conductors and truck drivers). 

 Interconnectivity- at a large extent an infrastructure subject. Railways need same gauge on 

either side of the border in order to be efficient (or alternatively a solution implemented for 

the gauge differences i.e. in 2009 Spain has built a third rail track on certain railway tracks to 

facilitated cargo traffic with the rest of EU countries). A similar example for road transport 

would be the comparative quality level of roads that can serve certain truck loads. 

 Intermodality – however being not necessarily a cross-border issue this notion requires 

efficient interchange between modes. It is an important aspect when for example sea ports 

play a significant role in the cross-border traffic (cross border delays, customs formalities 

represent a real obstacle for Ukrainian TS as underlined by our findings in Chapter 1) 

So these cross-border barriers are diminishing a country’s comparative advantage. Over and above 

the identified bottlenecks for Ukrainian TS in Chapter 1 are weakening the country’s competitive 

advantage. However the disadvantage of railway mismatch between Ukraine and EU can be turn 

into an advantage in case if logistics centres offering value added logistics at the West border of 

Ukraine with three EU states (Poland, Hungary and Slovakia) are created. Thus the gauge transfer 

and logistics services could be offered at the eventual dry-ports. As it is already practiced in Belarus-

Poland border at the Brest-Litovsk, or in other countries (i.e. Between China and  Kazakhstan).  

There are several successful examples of how certain countries have tackled this issue. The 

measures used were of institutional as well as technical nature. Among them were bilateral or 
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multilateral trade agreements or unions (NAFTA, EU etc.). Moreover a gradual increase in WTO’s 

power of influence may play an important role in the cross border traffic facilitation. 

Nevertheless there are reasons for the borders existence that often conflict with trade facilitation 

(i.e. security, immigration policy etc.). 

I.5.3 Road transport in Ukraine 

The whole network of all automobile roads (highways) consists of some 172,400 km out which 

164,100 km- have hard surface or 95.19%. The existing road network was mostly built in 1960's - 

1970's. For comparison in 1940 the highway network of Ukraine consisted of 270,700 km which only 

10.8% contained a paved surface. After the fall of the Soviet Union at the end of 1991 the road state 

organizations were reorganized in Ukraine. The highway numbering system was changed as well by 

the late 1990s. 

Ukravtodor is the state governing body of automobile roads in Ukraine. It is supplemented by a 

project institute Ukrhiprodor which designs objects of road management. Ukravtodor is supervised 

by the Ministry of Infrastructure. On February 28, 2002 a state owned open stock company 

Avtomobilni dorohy Ukrainy (ADU) is being created. The company is directly involved in maintenance 

and construction of roads. It consists of 32 daughter-companies in each oblast (regions of Ukraine), 

and the cities of national importance. The annual budget of ADU is around 4 billion hryvnias (over 

300 mln. EUR at the end of the 2000s). As of 2016, many of Ukraine's major provincial highways are 

in very poor condition, with an Ukravtodor official stating that 97% of roads are in need of repair. 

The road repair budget was set at about 20 billion hryvnias, but corruption causes the budget to be 

poorly spent and overweight trucks are common place rapidly causing more road damage 

(Peleschuk, 2016).  

Figure I.8 EU exports to, and imports from Ukraine (US$ millions) 

 
Source: UNCTADstat 
 
Following to a recent report (EC, 2014) that investigated the impact of an agreement between EU 

and Ukraine, EU trade with Ukraine has grown substantially since 2000. The 2009 economic crisis 

sent that growth into reverse but 2012 it had recovered to pre-crash levels. (see figure below). In 
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2012 EU exports to Ukraine totaled worth €23.8 billion while imports were worth €14.6 billion, 

yielding a positive trade balance for the EU of €9.2bn. Generally speaking Ukraine is primarily a 

source of raw materials, heavy industry products (iron and metals, semi-finished products), cereals 

and other foodstuffs. These are generally carried by other modes than road. The EU’s exports are 

mostly manufactured goods, chemicals and automotive products. By 2012 EU trade with Ukraine 

had recovered most of the ground lost in 2009. 

Around 80% of EU exports to Ukraine and 30% of imports, in value terms, travel by road. About 5.3 

million tons of EU exports and 3.5 million tons of EU imports are carried by road to/from Ukraine 

each year (Eurostat). Lower value, bulk commodities tend to be shipped by other modes. EU road-

freighted imports have grown 40% since 2008, whereas exports have only just recovered to their 

pre-crash level. Germany, Netherlands, Hungary and Poland export more goods (as measured in 

tons) by road to Ukraine than they import. France and Italy import more by road from Ukraine than 

they export. 

In value terms, manufactured goods are an important component of the road-freighted import 

trade. The most valuable EU road-freighted export category is machinery and transport equipment. 

The trade volume data show significant quantities of chemicals, food, beverages, wood products, 

agriculture products, metal products and machinery and equipment moving from the EU to Ukraine, 

and wood, food products, beverages and chemicals being carried in the opposite direction. 

An analysis of gradual liberalization of access to the market for road freight services operated 

between the EU and Ukraine (EC,2014) argued that these services are currently regulated by 

bilateral intergovernmental agreements between Ukraine and Member States. These agreements 

impose quota and permit formalities on haulers from both sides. The study concludes that an EU 

agreement which abolished these requirements would deliver a modest but positive boost to trade, 

output and employment for both parties. The largest gains come from removal of bilateral 

permitting arrangements; remove of transit permits has a smaller effect. Full liberalization could 

boost total trade by more than €0.5 billion per year. Liberalization increases the EU’s road-freighted 

exports to Ukraine more than it does imports from Ukraine under all scenarios. 

There are some similarities but also notable differences between the EU and Ukrainian road freight 

sectors. The road freight sector in both the EU and Ukraine is dominated by small businesses. About 

80% of EU haulage companies have fewer than ten employees; 99% of firms have fewer than fifty. In 

Ukraine between 80% and 90% of road haulage firms have fewer than ten trucks, though those 

operating in the international haulage market tend to be larger - half the firms have more than ten 

vehicles. 

There are significant differences between the EU and Ukraine in the profile of the age and 

environmental performance of the fleet. Across the EU as a whole, 43% of all vehicle-km are 

registered by vehicles that are less than 4 years old, 22% of vehicle-km by vehicles ranging from 4 to 

6 years and a further 22% by vehicles 6 to 10 years old. Vehicles that are more than 10 years old 

account only for the 13% of total traffic (though there is more use of older vehicles in the EU12 than 

in the EU15). In Ukraine, by contrast, nearly 74% of the commercial vehicle fleet is Euro 0 vehicles, 

most of the rest (nearly 20%) is of Euro II stock. Euro IV (0.6%) and Euro V (0.4%) account for just the 
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1% of the total fleet. The Ukrainian fleet operating in the EU is thus much cleaner than the vehicles 

typical of the domestic market.  

The EU road haulage market is itself not homogenous. Haulers from the eastern Member States 

have cost advantages over EU15 haulers where they are allowed to compete. Transport within and 

between EU15 Member States are mainly carried out by EU15 haulers but movement of freight by 

road between EU15 and EU12 countries is carried out almost exclusively by EU12 haulers. Firms 

from the eastern Member States dominate international transport both in bilateral exports/import 

activities and in cross-trade. Supported by those successes in the intra-EU market, the heavy truck 

fleet registered in the eastern EU has grown significantly since 2002 while that in the western EU has 

shrunk. 

The available information suggests that Ukrainian haulers carry the majority of EU-Ukraine road 

freight in both directions. Ukrainian firms have a cost advantage over EU operators. Another factor 

affecting the market share is the imbalance of trade flows (which translated into freight rates that 

are higher for EU exports than for imports), and the seasonality (prices fluctuate widely during year). 

The high risk of empty back runs and price volatility makes the EU-Ukraine trade less attractive for 

EU operators.  

Another acute issue for the road sector in Ukraine (especially for the domestic use) is the trucks 

overload beyond the allowed limits of 40 tons per truck (incl. the truck load) or 44 tons for a truck 

with a  container. This mainly happens (i) due to the fact that the railways are overloaded in the 

peak harvesting seasons and (ii) lack of control and regulation of the trucks load inspection. The 

outcome of the depicted practices during the last years have greatly worsened the roads state.  

Ukraine has made progress towards alignment with the EU acquis on road transport but there are 

gaps still to be filled. Ukraine is a partner country of the EU within the framework of the European 

Neighborhood Policy (ENP) and the Eastern Partnership. Negotiations on a new EU-Ukraine 

Association Agreement were launched in March 2007 and concluded in December 2011. The EU-

Ukraine Association Agenda was adopted in November 2009 and updated in 2011. The Agenda, 

which replaced the previous Action Plan, facilitated the entry into force of the Association 

Agreement signed on 27 June 2014. The Action Plan was endorsed by Ukraine through adoption of a 

new law (Law of Ukraine No 1629 of 18 March 2004 entitled “On the State Program for Adaptation 

of Ukraine to the EU legislation" ) which provides the legal basis for the alignment of the Ukrainian 

legislation to the EU acquis. A number of decrees have been adopted to enact the provisions laid 

down in this law. 

The Action Plan identified that Ukraine needs to: ensure that the international and national 

transport sector is regulated in terms of access to the profession; introduce and enforce mandatory 

driving times and rest periods in the international transport sector in compliance with international 

standards; and adopt and start implementation of an action plan for improving road safety. At the 

right of writing, a new “Automobile Transport” law is in preparation. Its requirements will be 

developed on the basis of the EU standards and, therefore, will secure a full alignment to the EU 

acquis in the area of commercial road transport. The new law will embed the standards currently 

laid down in the Regulations and Directives that are included into the Association agreement 

concluded between Ukraine and the EU. 
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At present there is full alignment on driving times and rest periods, and on implementation of the 

tachograph. Alignment to the relevant EU pieces of legislation is also good in the areas of transport 

of dangerous goods, road worthiness and environmental standards of commercial vehicles. In the 

area of road worthiness it may be expected that the approximation process will continue and 

consider the latest EU legislative developments following the adoption of the new Directives 

2014/45/EU, 2014/47/EU and 2014/46/EU. 

There is partial alignment in access to the market and to the occupation and technical standards of 

vehicles. Ukrainian law is aligned to the EU acquis in as far as the basic criteria of stable organization, 

good repute, financial standing and professional competence have been fully transposed into 

Ukrainian national law. A new draft framework law updating the existing norms regulating type 

approval of motor vehicles and their trailers and systems (including components and separate 

technical units) was due in September 2013 but was not adopted. For both areas, further alignment 

is expected with the adoption of the draft Law of Ukraine on “Automobile Transport”. 

The situation is more problematic in relation to the training and qualification of professional drivers. 

At present, Ukraine does not have a legally defined system for training of professional drivers 

engaged in either passenger or freight transport. 

More than 60% of road-freighted EU exports to Ukraine cross over the Poland-Ukraine border (EC, 

2014). Ukraine has eight land border crossings with EU countries that are used by goods vehicles 

(with Poland, Slovakia, Hungary and Romania). Border crossings points with Belarus and Moldova 

may be used by haulers heading to Romania/Bulgaria and to the Baltic States countries respectively. 

Estimates developed from quota data suggest that 62% of EU road-freighted exports crossed into 

Ukraine via crossings on its border with Poland, and 17% via crossings on its Hungarian border EC 

(2014). The growth in border traffic reflects the growth in overall trade, with a near four-fold 

increase in high valued goods movements across the Polish-Ukrainian border since 2000. 

According to the border crossing waiting times observatory managed by the International Road 

Transport Union, haulers (EU and Ukrainian) typically have to wait a maximum of 3 hours when 

entering in Ukraine and 7 hours when leaving Ukraine. However, anecdotal reports collected 

through the consultation of stakeholders suggest that it often takes haulers significantly longer to 

leave Ukraine.  

I.6 Motivation and incentives for the integrated study  

This section defines the relevance and the incentives for the entire study. It is realized by 

distinguishing the generic goals and themes which form the basis of the following section I.5 

(Objectives, approach and contribution) that includes specific research questions.  

I.6.1 Academic research motivation: contribution to the theoretical entity 

Transportation studies in general are multidisciplinary and engage hard (e.g. engineering) and soft 

(e.g. economics) studies depending on the dimension being investigated (e.g. infrastructure 

provision, operational management or planning (Rodrigue et al., 2013). The main trends affecting  

transportation to date as identified by Rodrigue et al. 2013 are (i) growth of demand (freight and 

passenger mobility growth after the Second World War); (ii) reduction of costs per unit; and (iii) 

expansion of infrastructures (qualitatively and quantitatively). Dealing with these factors, a 

paramount challenge for a TS is to distribute the resources between places where they are abundant 
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and places where they are scarce, solely if the costs are lower than the benefits. Therefore 

transportation has a great role affecting the global, national and regional economic entities. A well-

functioning transport system obscures that any disruption can lead to dramatic consequences, both 

for individuals and for cargo by interrupting the economic activities. However the streamlined 

functioning of the transport is invisible due to its effective functioning.  

Up to recently, geography did not pay much attention to logistics and freight transportation, as the 

focus was mainly on passengers’ individual mobility. Textbooks on urban or general transport 

geography, like those edited by Hanson (1995), Taaffe et al. (1996) or Hoyle and Knowles (1998), 

Rodrigue (2013), and academic papers of Fleming and Hayuth (1994), Notteboom (1997), Rodrigue 

(2006) now raise more freight related questions than they did in earlier editions, particularly with 

regard to trade and ports. 

Figure I. 9. The transport system 

 
Source: Own elaboration based on Rodrigue et al., 2013 

 

As it was well noted the by Hall et al. (2006) the major determinant of local development across 

space has been geography of transport. The growing mobility of passengers and freight supported 

the emergence of this specific field of investigation (Rodrigue, 2013). In the first half of 20 century 

the transport discussion was out of consideration in the economic geography which were taken do 

granted (Hall et al., 2006) as well as abstract and often inaccurate (McCann, 2005). This erroneous 

transport consideration within economic geography triggered transport geographers to develop 

their own research activities. During the early studies in the field of transport geography in the 

1960s the key factor in location theories and transport geography was transport costs. The scientific 

agenda was increasingly relying on quantitative methods, especially on the network analysis and 
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spatial interaction analysis. During the 1970s and 1980s transportation was underrepresented in the 

economic geography literature due to the start of the globalization process and the resulting shift in 

focus of numerous research projects. As from the 1990s on, transport geography has witnessed 

renewed attention, as a result of the challenges dealing with mobility, production and distribution 

which are interrelated in a sophisticated geographical setting. Hall et al. (2006) explains the 

increased interest in the transport studies as follows. The more transport becomes (i) critical and 

scarce resource, (ii) less functional and omnipresent (in case of many metropolitan regions and along 

certain transport corridors) the greater will be the  emphasis on distribution systems, efficiency, 

transport time, reliability and time. 

Hall et al. (2006) in their contribution discuss the interface between transport geography and 

economic geography and their detached development in order to determine the respective research 

and theoretical directions. Transport geography can be characterized by a firm empirical tradition 

however with a lack of theoretical orientation (Rimmer, 1985). However transport geography had 

also a tendency to oversimplify and take as given certain aspects such as the spatial distribution of 

economic activity. At the same time economic geography has a more theoretical and abstract 

foundation which keeps contact with other disciplines of human geography.  

Since recently there are contributions that re-establish the lost link between the two research fields 

(see Glassmeier and Kibler, 1996; Hesse, 2002; and Dicken 2003). Hall et al. (2006) noted that both 

disciplines accept that “economic and transport geographies (agglomerations, nodes and networks) 

are mutually constituted, each of the theory has attempted to explain only one side of the whole”. In 

a recent contribution that focused on ports of Olivier and Slack (2006) the transport and economic 

geography approaches were combined. Namely the ports were analyzed not as abstract notions but 

as institutional places subject to powerful actors. The latter being embedded in specific social, 

political and economic systems.  

This specialization within these fields is important to underline in order to further develop our 

methodological approach of the thesis. It is currently recognized by the academic literature 

(Rodrigue, 2013) that transportation is a system that includes a set of core interrelated elements: 

nodes, networks and demand (figure I.9).  

Transportation nodes are the locations which are linked by transportation. They play (i) an access 

point function to a distribution system or (ii) transshipment/intermediary locations within a 

transport network. This task is primarily fulfilled by transport terminals where flows originate, end or 

are being transshipped from one mode to another or alternatively on smaller transport units (e.g. 

transshipment of containers from a mother to feeder vessels).  

Transportation networks represent the spatial structure and arrangement of transport infrastructure 

and terminals.  Transport geography includes research on  the structures (routes and infrastructures) 

supporting and shaping the flows. 

Transport demand  is largely accepted in the academic literature as being a derived demand (Oum, 

1979). The transportation demand includes the request for the transport service as well as the 

modes used to support these movements (Rodrigue, 2013). Once the demand for transport services 

is established it interacts with the transport network and flows through it.  
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The main goal of transport geography is to understand the spatial relations that are produced by 

transport systems. The methodologies used in transport geography originate from other disciplines 

(e.g.  economics, mathematics, planning and demography) each providing a different dimension to 

transport geography. As argued by Rodrigue (2013) transport systems by their nature consume land 

and support the relationships between locations.  

It was recently observed that for ports the intermediacy phenomenon becomes more significant 

with the rising efficiency of intermodal transportation (Notteboom and Winkelmans, 2001). The 

function of ports is primarily to transit the cargo to further inland or foreland locations with the 

most break-in-bulk activities no more performed in the ports themselves but shifted to more inland 

locations. Thus the whole supply chain receives and will continue to receive scrutiny from the main 

players of the container market i.e. large container carriers and intermodal operators (Bichou and 

Gray, 2004; Parola and Sciomachen, 2009).  

Figure I.10. Design of the PhD thesis: Evolutionary and institutional analysis of a transport system 

 

The TS of Ukraine remains to a large extent ignored in academic literature. There are hardly any 

contributions on Black Sea ports issued in international scientific journals except a few ones initiated 

by the author (Grushevska and Notteboom, 2014; Grushevska et al., 2016).   

By this PhD thesis we wish to contribute to the call of evolutionary economists (Strambach, 2010; 

Nelson,2002; Pelikan, 2003) in order to establish a more rigid connection between institutional 

economics and evolutionary economics for the advancement of the theory (figure II.10). We apply 
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these theories to a discussion at the junction between transport and economic geography. We 

employ the concepts of intermediacy and centrality (Fleming and Hayuth,1994) as facilitators of 

Ukrainian transport system importance in the global and regional transport networks. By doing so 

we assess the transport system centrality and intermediacy in a broader sense that includes an 

overview of processes of long term progressive change. Moreover by applying the above described 

approach we embrace and adopt the call of Button and Hensher (2009, 2011) for more evolutionary 

analysis of networks. The evolutionary theory was only recently adopted in a number of works 

analyzing transport networks (Notteboom and Rodrigue, 2005; Lee et al., 2008; Ducruet and 

Notteboom, 2012; Notteboom and Konings, 2004). Other contributions bring the evolutionary 

perspective to port based supply chains (Robinson, 2002; van Klink, 1998; Notteboom, 2004; 

Ducruet et al., 2010) and ports (Jacobs and Notteboom, 2011). Furthermore the emergence of 

secondary ports was investigated from the hinterland perspective of a port regionalization process 

(phase in port and port system development) leading to the creation of a regional load center 

network (Notteboom and Rodrigue, 2005). One of the later applications of the regionalization 

concept to ports can be found in the work of Grushevska and Notteboom (2014) employed to the 

Black Sea ports.  

We aspire to demonstrate that the current and future state of transport system of Ukraine can be  

explained by the means of applying the evolutionary economic geography suplemented by an 

institutional discussion. Given the fact that the past, current and future state of Ukrainian transport 

system is primarily determined by its historic avenue and various institutional arrangements within 

this path, we aim for a combination of these two research fields that are reciprocally 

complementing. By applying various research methods ranging from network analysis, time and cost 

model to survey and  policy evolution we seek for a study of the development track and future 

prospects of the Ukrainian transport system. We will apply the above presented theoretical 

framework in order to demonstrate the evolution path of the transport industry as exemplified by 

the case of Ukrainian transport system.  

We analyze to what extent particular regions in Ukraine can serve as important gateways to Europe. 

The case of the Ukrainian TS can enrich the methodological insights and development models in the 

field of transport and economic geography (network and transport system analysis) through the 

application of evolutionary and institutional economics (case study Ukraine - region in transition). 

For our first Chapter we chose for (i) interviews followed by a survey and (ii) a synthesis of published 

studies (CASP) in order to determine the role of Ukraine in the global and regional transport 

networks. Moreover we identified factors for cargo de-concentration within Ukrainian transport 

system that are of different nature (from inherited to self-acquired, and from regulatory to cuttural 

cognitive, to name but a few).  

The second Chapter describes the evolution of container Black Sea ports (including Ukrainian ports). 

The conceptual models from port and transport economics are applied (Taafee et al., 1963; 

Notteboom and Rodrigue, 2005; Bird, 1980). Besides that quantitative methods are employed in 

order to assess the port system evolution in Black Sea (net share analysis and concentration analysis) 

along with qualitative analytical concepts (i.e. port path development dependency and contingency 

framework tool). 
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In the third Chapter institutional and evolutionary economics are applied to the case of Ukrainian 

railways in order to assess rail institutional reform. The quantitative methods implemented were 

financial analysis and various time series characterizing the operations of the railways. 

The forth Chapter describes the inland waterway transport development in Ukraine. The theoretical 

grounding consisted from evolutionary and institutional economics. The quantitative research 

methods chosen for the analysis were system analysis, cost model and time series. 

The fifth Chapter was dedicated to the container shipping dynamics in the Black Sea and particularly 

in Ukrainian ports. Quantitative methods selected were network analysis measures (centrality, 

intermediacy) as well  time and cost model. The qualitative basis of analysis was system 

development and the theory of evolutionary change. 

I.5.4 Demand side research motivation: understanding the market 

Giving the fact that the container demand (within Ukraine and neighboring states) is going through a 

modification phase, a deep understanding is needed of its characteristics. This knowledge will 

directly impact the deep-sea ports and the whole TS of Ukraine.    

I.5.5 Supply side motivation: nodes and networks 

The hinterland and foreland aspects will be described along with the infrastructural and capability 

aspects. The following areas will be examined: (i) the regional competitive dynamics within the Black 

Sea area; (ii) the Ukrainian sea and land based transport system; (iii) shipping dynamics  in the 

secondary port region of the Black Sea. 

I.5.6 Geopolitical motivation: transport network development in the transitioning 

economies 

The Black Sea ports represent an interesting case study in view of the types, governance models and 

environment in which they operate and develop. The majority of Black Sea ports (Ukrainian, Russian, 

and Georgian) experienced tremendous economic and institutional changes in the last 20 years, 

from being Soviet centralized ports benefiting from public shelter policies to ports belonging to 

different autonomous countries and facing a new market economic reality based on efficiency and 

the effects of demand/supply (im)balance. Moreover, globalization processes, structural changes in 

logistics and distribution networks, as well as fierce competition among ports in the Black Sea basin 

affected their development path. Ukraine, in particular since late 2013, has been heavily affected by 

new and unexpected geopolitical changes: (i) the annexation of Crimean peninsula by the Russian 

Federation, (ii) the armed conflict in the East of the country. This new geopolitical setting urges us to 

reconsider the transport network of Ukraine in the new and complex circumstances.  

Comparing Ukraine with other post-Soviet countries in terms of their transports systems we can 

assert that Ukraine is a region in transition that has stuck between being a socialist and developing 

economy in terms of its transport system  (see table I.3). 
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Table I.3. The positioning of Ukrainian ports and trade patterns against the  socialist and developing 
countries 

 Category Issues 
Socialist 

countries 
Developing 
countries Ukraine    (region in transition) 

Modal split 

Inland dominance (70-80%) v   v 

Maritime transport 
dominance, Low hinterland 

coverage 
  v   

Port system 

Traffic specialization v   Ukrainian ports get specialized, however the traffic is 
spread over the whole ports range of Ukraine with 
dominance of Big Odessa Region ports about 60% of total 
port traffic (Odessa, Yuzhnyi and Illichivsk)   

Traffic concentration (50-90% 
in one main port) 

  v 

Port traffics 

Bulky products, Low-valued 
goods 

v   Bulky  and manufactured goods exports, containerized 
imports.  
 
 

Bulk imports and 
manufactured goods exports 

  v 

Trade 
pattern Among socialist partners 

v     

Extraverted    v extraverted, however no FEZ/FTZ in operation and  

Equipment 
Lack of container handling 

facilities 
v     

Poor technical standards   v v 

Governance 

Centrally planned, 
bureaucracy and 

protectionism 
v     

Cumbersome customs 
regulations, port and terminal 

privatization 
  v v 

External 
connections 

Coastal and short-sea shipping 
 
 
 

v   

The calling pattern to Black Sea (from Far East Asia) is a 
combination of line-bundling services and calls using the 
transshipment hubs outside of the Black Sea. Roughly half 
of the current containers ( 1.7 mln. TEU annual fleet 
capacity) handled in the Black Sea ports are shipped using 
direct calls, while the other half is feedered 

Source: Own elaborated based on Ducruet et. al. 2009 

I.7 Objectives, approach and contribution 

This PhD thesis has been developed by adopting a paper-based approach.  Independent academic 

research papers (which were ultimately published in academic journals or in academic conferences 

proceedings) were written with a broad theme of “Intermediacy and centrality of transport systems: 

the case study of Ukraine”. For pragmatic reason the term “paper” and “chapter” will be used 

interchangeably. Implicitly the papers published in peer reviewed journals during the PhD path have 

been added as “chapters” of the PhD thesis body but remain termed as academic papers in order to 

maintain the publisher integrity. Each paper can be read as a stand-alone contribution within the 

field of intermediacy and centrality of transport networks based on the example of Ukraine or be 

read as one of the five chapters jointly representing chapters from a complete PhD work. 

Conclusively each paper/chapter focus on specific aspects of the intermediacy and centrality of the 

transport systems as presented in figure I.1.  

Section 1.5.1 to 1.5.5 will give an overview of each chapter/paper, focusing on the (i) objectives, (ii) 

methodological approach, (iii) contribution of the study to the academic body of knowledge. The 

input of each study to the body of research and knowledge is classified as either (i) entirely new; or 

(ii) adapted approach/model/research tool; or (iii) a new application of an existing theoretical 

approach/model/research tool. A more detailed overview of the research limitations and their 

consequences to the research findings is provided in the concluding section II of the current thesis. 
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However we do include a short description of main limitations of each chapter anticipating the 

possible boundaries to our research.  

I.7.1 Paper one: From centrality to intermediacy in the global transport network? 

Ukraine’s trials and tribulations as a potential transit country 

This chapter sets the scene for the whole thesis. Based on the concepts of intermediacy and 

centrality as introduced by Fleming and Hayuth (1994) the role of Ukraine in the global and regional 

transport networks will be analyzed in order to assess to what extent particular regions in Ukraine 

can serve as important gateways to Europe. An extensive review and synthesis of the published 

studies during the last 20 years on Ukraine’s transit flows and transit function will be presented. The 

obtained results will be contraposed to the results obtained from about 20 interviews conducted 

with transport business representatives in Ukraine and abroad. Based on the resulting list of 

bottlenecks and deficiencies in Ukraine’s TS, the optimal road map for Ukraine’s integration into the 

European transport network will be defined. 

The transport networks of the EU and Ukraine are the subject of this analysis.  For the purpose of 

this research three data collection techniques were used: 

• Interviews conducted in 2014 with transport business representatives in Ukraine  

• A follow-up survey based on the results of the interviews 

• A systematic review and synthesis of published studies (time span 2001-2014 
 
 

Table I.4. The methodological approach and theoretical contribution of the Chapter 1 
Methodological approach Research contribution 

Research questions: Methodological approach:  Is this methodology 
new? 

Is the application of this 
methodology new? 

Hypothesis:    

Ukraine has the potential of 
becoming an intermediate 
area for emerging distribution 
systems in East and Central 
Europe facilitating the cargo 
transportation from and to 
regions such as Central Asia 
and the Caucasus 

1. Qualitative: Interviews 
and Survey 

N Y 

2. Qualitative: A 
systematic review and 
synthesis of published 
studies (CASP);  
3. Qualitative: Centrality 
and intermediacy of 
transport networks 

N Y 

A– Adapted existing methodology         Y - Yes new methodology/application N – Not new 

Source: author 
 

Table I.4 summarizes the methodological approach and theoretical contribution of the paper. In this 

paper we argue that Ukraine has potential to become an intermediate location for the cargo flows 

to/from Europe and Central Asia. We used two approaches to depict the bottlenecks of the TS of 

Ukraine impeding it to become an intermediate location. This approach resulted in a list of 26 

factors, the ranking of which differed depending on the method used. The majority of factors that 

formed the top ten list are of a more general nature with no special relation to a certain type of 

transport. Crucial bottlenecks of this kind are: legislative base and implementation practice for 

investments; bureaucracy procedures/legal formalities; lengthy regulatory/administrative 

procedures; administrative barriers and delays; customs inefficiencies and delays; and 

political/governmental barriers. Additionally there were depicted (1) railway-related bottlenecks as 

very important namely: railway operational work style, poor railway infrastructure and inefficient 
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railway legislation; (2) port-related bottlenecks including (i) high port dues and costs and (ii) seaport 

legislation; (3) one inland shipping related bottleneck i.e. the legislation on inland waterways. 

The current study presents some limitations. The interviews and the survey were carried out at a 

certain point in time. To obtain more rigid results, sequential observations would be more suitable. 

It might be useful to apply a longitudinal research design (several observations in time) instead of a 

cross-sectional research design (one observation in time). Moreover, while Ukraine is in a political 

and economic crisis the survey results can differ from the results that might be obtained in a non-

crisis situation. Lastly additional stakeholders could have been included in the interviews and survey, 

namely foreign business representatives doing business in Ukraine. 

I.7.2 Paper two: An Economic and Institutional Analysis of Multi-Port Gateway Regions 

in the Black Sea Basin 

This chapter presents the Black Sea region from several aspects: (1) the current and past 

concentration levels of container traffic in the Black Sea container port system, (2) the development 

stage of port development at the overall and regional level and (3) the development path of the 

Black Sea ports.  

Table I.5. The methodological approach and theoretical contribution of the Chapter 2 
Methodological approach Research contribution 

Research questions Methodological approach:  Is this 
methodolo
gy new? 

Is the application 
of this 
methodology new? 

To what extent is the Black Sea port 
region following an ‘expected’ 
development path as portrayed in a 
number of port system development 
models, or alternatively, can be 
characterized as an atypical port system 
following its own development logic? 

1.  Quantitative: net  share 
analysis; concentration 
analysis 

N Y 

2. Qualitative: Port path 
development dependency 
and contingency 
framework tool 

A Y 

A– Adapted existing methodology               Y - Yes new methodology/application       N – Not new 

Source: author 
 
Table I.5 summarizes the methodological approach and theoretical contribution of the paper. In 

order to answer the central research question we applied the multi-layer approach to port dynamics, 

together with the port spatial development model and port traffic analysis (the main findings are 

summarized in table I.6). 

 The port development process of the Black Sea port system cannot be clearly linked to the model 

developed by Taaffe et al. (1963). The Black Sea port evolution exhibits a particular case. The 

amount of ports has not decreased and the cargo did not concentrate in specific ports (as the Taaffe 

et al. model suggests in its final development stages). On the contrary, the number of ports 

increased and is expected to increase even further, while the concentration patterns fluctuate. 

Following the classical “Any port model” of Bird (1980) the Black Sea ports are reaching the stage of 

specialization in their development. The ports have not reached the advanced stage of “port 

regionalization” (Notteboom and Rodrigue, 2005). 

A case of an unsuccessful challenge of the periphery (Hayuth, 1981) is observed in the western part 

of the Black Sea: Bulgarian ports Burgas and Varna were losing shares and still face fierce 

competition from Constantza. Illyichevsk port is losing growth potential to its competitors from Black 
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Sea North Region. Novorossiysk being a stand-alone gateway, benefitted from growth potential for 

six years in a row (2006-2011). Growth is driven by the rise of local consumption along with 

container terminal facilities development, as well as an active strategy to deviate Russian cargo away 

from Ukrainian ports. This trend is supported by the Russian government for all types of transport 

modes. 

Table I.6. The main findings of the Chapter 2 
Port region/ Stand-

alone port 
Concentratio

n level 
Concentration factors De-concentration 

factors 
Path 

dependency 
Hinterland served 

BS West region 
(Constantza, 
Varna, Burgas) 

Mixed 
dynamics, 
with de-
concentratio
n away from 
Constantza.  

Mainly caused by the influx of 
transshipment flows to 
Constantza. 
Commissioning of two new 
container terminals in 
Constantza (DPW, APMT) 

Increased 
participation of 
Burgas port. 
Retreat of the 
transshipment flows 
from Constantza to 
ports outside the 
Black Sea (to Med 
ports) 

Non linear Romania, Bulgaria, 
Balkans (part of) 

BS North (Odessa, 
Illyichevsk, 
Illyichevsk sea 
fishing 

Mixed 
dynamics, 
with de-
concentratio
n away from 
Illyichevsk. 

Active port expansion in Odessa 
(HPC; Brooklyn Kiev) + dry port 
creation (Europort) in its 
neighborhood.  
Active port expansion in 
Illichivsk port (NCC). 
Suspension of NCC terminal 
operator from Illichivsk 
Political and economic stability 

New entrants: 
Mariupol, Illyichevsk 
sea fishing port, 
Yuzhnyi. 

Non linear Mainly Ukraine, 
insignificant amount 
for other destinations 
(Russia, Moldova etc.) 

BS East (Poti, 
Batumi) 

De-
oncentration 
away from 
Poti 

 New entrant: Batumi Non linear Georgia, but mainly 
serving the 
neighboring countries  
(Azerbaijan, Armenia 
and Caspian states) 
(Azerbaijan, Armenia 
and Caspian states) 

Novorossiysk Increased 
concentratio
n in 
Novorossiysk 

Increased number of direct calls 
by shipping lines 
Expansion of container 
terminals 

Future possible de-
concentration 
caused by expected 
greenfield port 
Taman. 

Non linear Russia (from South of 
Moscow till Ural) 

Source: author 
 
The limitations of this chapter are linked to the fact that it represents a case study approach and the 

findings cannot be generalized to other particular cases. Additionally the research covered a period 

of 22 years which backward-looking analysis perspective.  

I.7.3 Paper three: Institutional rail reform: the case of Ukrainian railways 

This paper deals with the reform of the Ukrainian Railways taking into account the difficult 

economic, political, social and financial environment the country is in. We analyzed the processes of 

institutional change in Ukraine and the effectiveness of this institutional change for the development 

of Ukrainian railways. Theoretical concepts from institutional economics were applied to outline 

how railway administration and railway players modify existing institutional arrangements to their 

interests.  The theoretical concepts used in this paper are based on economic geography literature, 

more precisely on institutional economics and evolutionary economics applied to transport 

networks. 
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Table I.7. The methodological approach and theoretical contribution of the Chapter 3 

Methodological approach Research contribution 

Research questions Methodological 
approach: quantitative 
and qualitative 

Is this 
methodology 
new? 

Is the application of this 
methodology new? 

The central hypothesis of the 
paper is that the regulated, 
state-owned and integrated 
RC model is the institutional 
framework that best fits the 
transport policy objectives 
and the economic 
environment of Ukraine. 

1.  Quantitative: 
Financial analysis 

N N 

2. Qualitative: 
Institutional economics 
and Evolutionary 
economics 

A Y 

A– Adapted existing methodology               Y - Yes new methodology/application       N – Not new 

Source: author 
 

Table I.7 summarizes the methodological approach and theoretical contribution of the paper. The 

analysis presented in this paper shows the place-dependent nature of changes in the institutional-

organizational framework for the rail sector. The case of Ukrainian Railways (UZ) supports this 

notion. Ukraine presents a unique case due to the path dependence created by its former Soviet 

history and given the great significance of rail in the national transport network and the role of 

industrial tycoons in cargo generation. The UZ represent an important facilitator for the Ukrainian 

economy and its reform has to be very well thought through in order to maintain and further 

develop the national economy. 

The central hypothesis introduced in this paper is that the regulated and state-owned RC model is 

the institutional framework that best fits the transport policy objectives and the economic 

environment of Ukraine. Based on the performed analysis we accepted this hypothesis. Though the 

developed rail reform is a major step forward, it does not fundamentally change the ownership and 

regulatory principles. The reform thus shows a strong path dependence of the institutional 

evolution. We believe railway transport in Ukraine should not be exposed to shock reforms given its 

great importance to the national economy. However, further changes in the UZ institutional 

framework are needed to fit even better into the economic realities. We propose specific 

recommendations for the rail institutional framework adjustments in Ukraine.   

The main limitation of this research is that the institutional reform analysis is very situational; it is 

place and time dependent.  For a different area or period, the outcome of railway institutional 

change could be very different.   

I.7.4 Paper four: The development of river-based intermodal transport: the case of 

Ukraine 

In the current paper we pursued two quite distinct goals: (i) evolution description of IWT market in 

Ukraine and (ii) network design (with their own scope, approach, methodology and conclusion).  

Table I.8  summarizes the methodological approach and theoretical contribution of the paper. In 

virtue of the carried out research in the first part we see our work as an original contribution to the 

evolutionary theory as applied to the inland navigation market through an integrated approach 

based on the concepts  of routine, search and selection environment. We further extend the 

theoretical framework presented above by the institutional change model of Buitelaar et al. (2007) 

that was later adopted in the work of Jacobs and Notteboom (2011) and applied to seaport 
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development. Buitelaar et al. (2007) built a theory of institutional change which is a conjunction of 

evolution and deliberate design. We applied this model to the core concepts of evolutionary theory 

and phased them in relation to the concepts of organizational routine, search an selection 

environment (figure I.10). The organizational routine in this case ultimately triggers the first window 

of opportunity for change when societal and market developments are considered to be 

incompatible with the existing institutional arrangement. The institutional reflections by the actors 

involved (referred to as `bricoleurs') generate ideas and solutions for the economic dysfunctional or 

societally incompatible institutional arrangement in what can be referred to as `institutional design'. 

The search phase starts when the existing institutional arrangements are successfully challenged and 

the critical moment for change occurs (1st window of opportunity, critical moment, in figure I.10). 

Still, this does not entail that institutional transformation will ultimately take place. At the critical 

moment, contradictors of change will demand to keep things as is or  come up with alternative. 

Therefore, in order for institutional transformation to be achieved, a second window of opportunity 

needs to be opened: the critical juncture (figure I.10). This critical juncture, comparable with three 

matching streams of Kingdon (1995), emerges when the external developments have been 

translated into recognized problems which are matched by respective (i) solutions and (ii) 

institutional design which, most importantly, (iii) are politically and institutionally supported and 

approved. This phase can be traced back to the selection environment of the evolutionary theory, 

once all the above necessary conditions are matched, the institutional transformation will occur.  

Table I.8. The methodological approach and theoretical contribution of the Chapter 4 

Methodological approach Research contribution 

Research questions Methodological 
approach: 
quantitative and 
qualitative 

Is this 
methodology new? 

Is the application of 
this methodology 
new? 

RQ1: What are the critical success 
factors and opportunities to spur the 
inland navigation on Dnepr River? 

1.Qualitative: 
Extending the 
evolutionary theory 
of economic 
change using the 
institutional change 
framework 

A Y 

RQ2: Focusing on the overall chain 
competitiveness using Dnepr River, 
what are the factors and 
opportunities influencing the overall 
performance of inland 
transportation? 

A Y 

RQ3: What is the contribution of 
terminals to the cost and quality 
performance of inland navigation? 

2.  Quantitative: 
system analysis and 
cost model 

N Y 

RQ4: What is the optimal network 
design for container transportation 
via IWT in order to increase the IWT 
share in the modal split? 

N Y 

A– Adapted existing methodology               Y - Yes new methodology/application       N – Not new 

Source: author 
 
Leading us back to the carried out study, we support the evolutionary theory and the port 

regionalization concept (Notteboom and Rodrigue, 2005) by demonstrating the link between the 

two. Regionalization of the deep-sea ports of Ukraine and the subsequent development of the river-

based transport chain can lead to the development of a regional load center network.   
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In the second part of the paper we applied methodology called “system analysis  of the intermodal 

barge transport” (Konings, 2009) and we came up with two versions of a network design for 

container barge based intermodal transportation in Ukraine. 

The main limitation to the chapter are associated with the case study approach and the resulting 

findings that cannot be generalized to other contexts. Secondly the network design and cost-time 

model fulfilled in the second part is very dependent on the volatile input data i.e. freight rates of 

vessels and road transport; THC in ports; fuel price etc. In order to offset this limitation we made a 

sensitivity analysis based on three road freight scenarios and different vessel sizes employed. 

I.7.5 Paper five: The position of the Ukrainian port system in the global container 

shipping network 

This paper addresses shipping dynamics in the secondary port region of the Black Sea. The paper 

uses notions of (i) centrality and intermediacy, (ii) system development; and (iii) evolutionary change 

to critically assess the changing position of the Ukrainian container port system.  

Table I.9. The methodological approach and theoretical contribution of the Chapter 5 

Methodological approach Research contribution 

Research questions Methodological 
approach: quantitative 
and qualitative 

Is this 
methodology 
new? 

Is the application of this 
methodology new? 

RQ1: What is the current and 
prospective position of the 
Black Sea container port system 
in the global container shipping 
network? 
 
RQ3: What are the critical 
factors in order to improve the 
attractiveness and hence the 
connectivity and 
intermediacy/centrality of the 
Black Sea/Ukrainian ports? 

1.  Quantitative: 
intermediacy and 
centrality as measures 
for network analysis  

N Y 

2. Qualitative: system 
development; 
evolutionary change 

A Y 

RQ2: What is the optimal 
container service network in 
order to serve the region with a 
specific focus on Ukrainian 
ports? 

3. Time and cost model N Y 

A– Adapted existing methodology               Y - Yes new methodology/application       N – Not new 

Source: author 
 
The central concepts used in the current paper are intermediacy and centrality which are defined by 

Fleming and Hayuth (1994) as the spatial qualities  that enhance the traffic levels of transportation 

hubs and hence indicate which places are favorably located within transport systems. Centrality 

focuses on the port vicinity being a point of origin and destination of traffic to/from adjacent areas. 

At the same time intermediacy focuses on the port being a point of transit between different 

systems of circulation. It should be noted that both notions are overlapping though have particular 

properties. 

We analyze the current state and historical evolution of container services in Black Sea. We also 

develop a cost and transit time calculation for Far East-Black Sea liner services in view of comparing 
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container liner services with a direct call to the Black Sea and services using a transshipment hub to 

serve the region with a specific focus on Ukrainian ports. 

We conclude that though located next to the East Med ports, the Black Sea is slightly remote from 

the main shipping route, due to (i) the existence of Bosporus Strait connecting the two seas; (ii) 

demand limited to the countries situated around the Black Sea coast. Based on the carried out 

analysis of the shipping dynamics and the cost and time model for Far East-Black Sea liner services 

we compared container liner services with a direct call to the Black Sea and services using a 

transshipment hub to serve the region. The shipping lines’ implemented calling pattern and our 

calculation results show that the well-established container ports in Ukraine (e.g. Odessa, Ilyichevsk 

and to a lesser extend Yuzhnyi being less connected) will continue to receive direct as well as feeder 

calls. The last one becoming even more predominant in the long run due to (i) the cascading effect 

and overcapacity of the container fleet and (ii) the Bosporus Strait imposing certain vessel size 

restrictions which have already been reached by the recently deployed vessels of 10000 TEU for this 

service. We conclude with a future outlook of shipping lines serving the Black Sea Black 

Sea/Ukrainian ports. 

The main limitation to the chapter are associated with the case study approach and the resulting 

findings that cannot be generalized to other contexts. However the case of Ukraine can enrich the 

methodological insights and development models in the (i) network analysis (ii) system 

development; and (iii) evolutionary change literature. Furthermore, the case of Ukraine (being a 

region in transition), can ameliorate the established methodological and theoretical approaches by 

applying them to a region in transition.  

I.8 Summary 

The chapter has demonstrated the context and significance of Ukrainian TS. The research boundaries 

and limitations are determined namely the container flows and selected transport modalities. 

Furthermore the research relevance and motivation were presented through the prisms of (i) 

demand side; (ii) supply side; (iii) geopolitical side; (iv) academic side. The generic approach for this 

study is built on the basis of evolutionary and institutional economics for the assessment of the 

intermediacy and centrality of transport systems. This framework forms the structure of the study by 

focusing on the most relevant aspects in dedicated chapters. The summaries of the chapters stated 

the objectives, methodological approaches, main limitations and contributions for each part.   
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Chapter 1. From centrality to intermediacy in the global transport network? 

Ukraine’s trials and tribulations as a potential transit country 
 

Note 

An earlier version of this paper was presented at the IAME 2015 conference, Kuala Lumpur, Malaysia, 

24-26th August 2015. Moreover the manuscript accepted for publication in the Contemporary Economic 

Journal (July 2016).  

   

 

Abstract 

Ukraine currently is in a very complex economic and political situation, which in itself represents a 

pivotal point for its further recovery and evolution. Nevertheless, the rise of economic centers in 

Eastern and Central Europe creates opportunities for Ukraine to develop short sea shipping services 

(via the Black Sea) and water and land-based hub-feeder networks to and from these areas. This 

paper provides an academic study of the potential of Ukraine in taking up a role in emerging 

distribution systems in East and Central Europe facilitating the cargo transportation from regions 

such as Central Asia, Caucasus and even more distant overseas areas.  

Based on the concepts of intermediacy and centrality as introduced by Fleming and Hayuth (1994) 

the role of Ukraine in the global and regional transport networks will be analyzed in order to assess 

to what extent particular regions in Ukraine can serve as important gateways to Europe. An 

extensive review and synthesis of the published studies during the last 20 years on Ukraine’s transit 

flows and transit function will be presented. The obtained results will be contraposed to the results 

obtained from about 20 interviews conducted with transport business representatives in Ukraine 

and abroad. Based on the outcome of bottlenecks and deficiencies in Ukraine’s transport system, 

the optimal road map for Ukraine’s integration into the European transport network will be defined.  

Keywords: Port, centrality, intermediacy, systematic review, research synthesis. 

1. Introduction 

Geo-political tensions have pushed Ukraine into a deep crisis. Real GDP contracted  by 8.2% in 2014 

with a continued drop in 2015. The conflict in the East has disrupted economic activity, which in its 

turn made the collection of taxes difficult. The exports have declined and the overall consumer and 

investor confidence fell significantly. At the same time a weak national revenue performance, rising 

expenditure to tackle the crisis along with a growing Naftogaz (Oil and gas state Company) deficit 

make fiscal adjustments more challenging. The Ukrainian government has allowed a free floating 

exchange rate resulting in a 50% devaluation of the currency. Import gas prices are high and energy 

efficiency of the national industries is poor. The balance of payments pressure remains high due to 

large external debt refinancing needs, low FDI and limited access to external financing. All of these 

developments combined with deteriorating relations with Russia, a weak banking sector, low foreign 

exchange reserves, large debt repayments needs (for the next 2 years) together with constrained 

domestic consumption  pose risks and affect the prospects for recovery.   
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However, there are also positive factors for the development of Ukraine: (i) the strong external 

support for Ukraine ($27bn in the next two years), (ii) authorities are motivated to reform, (iii) trade 

relations with EU have improved and (iv) the economy has a high long-term potential. To overcome 

the current recession in Ukraine, international and local experts have made several policy 

suggestions: (i) stick to the floating exchange rate, (ii) stabilize public finances, (iii) improve the 

country’s competitiveness and (iv) develop new export markets. Also, the “ease of doing business” 

with Ukraine has to improve to boost investments and the energy sector has to be restructured to 

become less dependent on Russia and certainly to get more energy efficient.  

Logistics is a key area to improve the country’s competitiveness and to improve the ease of doing 

business. The transport system of Ukraine is the focus of this paper. We identify the factors 

impeding Ukraine from fully exploiting its potential as a transit country between different systems of 

circulation. The geographical center of Europe is located in Ukraine, more precisely in a city named 

Rakhiv located in the Western part of Ukraine (Zakarpattia Oblast). Still, the country until now has 

not been able to play a pivotal role in European cargo flows. Figure 1.1 demonstrates the ongoing 

decrease of transit cargoes through Ukraine. 

At the same time, there are rather promising signals related to the Ukrainian container market: the 

transshipment shares in the ports appears to be growing (for reallocation purposes to/from 

Novorossiysk, Poti, Constanta), but more importantly the transit share of container traffic shows 

growth. There is no reliable data available on the precise volumes of transit containers for all 

countries served by Ukrainian ports, but all in all: (i) the major container markets served are 

Uzbekistan, Moldova and Russia, (ii) the minor container markets are Belarus, Turkmenistan, 

Azerbaijan, Lithuania and Kyrgyzstan. The current container transit flows are to a greater extent 

dominated by export transit (approx. 2/3 of the total transit containers) rather than import transit 

(approx. 1/3 of total transit containers). Moreover, the share of containers transported by rail 

to/from ports is much lower than the share by road (roughly 20% vs. 80% respectively). So for 

example, containers originating from Uzbekistan with a final destination overseas, arrive at 

Ukrainian ports by road and not by rail as it would be expected (approximate distance by road 3,400 

km).  

Figure 1.1. Transit cargo flows via Ukraine 

 

Source: www.ukrstat.gov.ua 
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This paper focuses on the function of the Ukrainian transport network in facilitating trade. More in 

particular, we examine to what extent Ukraine’s transport network is characterized by intermediacy 

and or centrality, both now and in the future.  

The hypothesis is that Ukraine has the potential of becoming an intermediate area for emerging 

distribution systems in East and Central Europe facilitating the cargo transportation from and to 

regions such as Central Asia and the Caucasus. Table 1.1 provides an overview of how the research 

scope will be further operationalized in order to address the formulated hypothesis. The research 

design will be discussed in detail further in the paper. 

Table 1.1. Operationalization of the research scope 
Concept Dimensions Indicators Calculations of scores 

Centrality Ukraine being as a 
point of origin and 
destination of 
traffic 

# of published studies mentioning the 
centrality function of Ukraine 

calculation 

Origin - destination matrix of the cargo 
flows in Ukraine  

calculation of domestic cargoes 
versus transit cargoes 

Intermediacy Ukraine being a 
point of transit 
between different 
systems of 
circulation 

# of published studies mentioning the 
intermediacy function of Ukraine 

calculation 

factors identified in literature affecting 
the intermediacy function of Ukraine 

calculation 

factors identified from interviews 
affecting the intermediacy function of 
Ukraine 

calculation and coding 

Cargo flows 
within Europe 

Heterogeneous Origin - destination matrix of the cargo 
flows in EU 

Amount of each cargo type 
to/from EU originating or 
dedicated to MUBRCAC 

Design of supply chains connecting EU 
and neighboring regions (MUBRCAC) 

Transit countries used for the 
cargoes of MUBRCAC.   

Note: MUBRCAC = new Eastern Europe, Russia, Central Asia and Caucasus.  

Source: author 

2. Theoretical concepts of intermediacy and centrality 

Two main concepts from economic geography will be used in this paper, namely intermediacy and 

centrality as introduced by Fleming and Hayuth (1994). These concepts have been widely applied to 

economic and transport geography. Centrality focuses on the port/country/region (its vicinity) being 

a point of origin and destination of traffic. At the same time intermediacy focuses on the 

port/country/region being a point of transit between different systems of circulation. Figure 1.2 

provides a graphical presentation of the two notions. Notteboom (2012)  analyzed to what extent 

and for which trade lanes the Cape route could serve as a competitive alternative to the Suez route 

based on the concepts of centrality and intermediacy.  

Ulmann (1954) and Fleming and Hayuth, (1994) note that centrality and intermediacy are place and 

situation dependent. Fleming and Hayuth (1994) developed a comprehensive framework on general 

spatial qualities of a “good location” with respect to present and potential trade and transport 

systems.  

More recent applications and developments of the concepts of centrality and intermediacy include 

the work of Tsiotas and Polyzos (2013) introducing a new centrality measure applied to the 

transportation network in Greece. The measure, determined as mobility centrality (Cm) applied to 

the Greek interregional road network, enables to quantify the centrality by illustrating the flow 
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tendencies. The outcome of the research stated that the most central locations in Greece are 

Athens, Thessaloniki and Achaea (all being ports with the exception of the last one).  

Li et al. (2014) take a more global perspective and quantitatively measure the centrality in the global 

shipping network (GSN). The paper breaks down global shipping into 25 geographical regions, and 

presents an analysis of each shipping area’s position in the GSN through network centrality 

indicators. The results reveal that, to a large extent, Europe is always in the center of the GSN from 

2001 to 2012, but its central position is declining. The ranked top three shipping areas are relatively 

stable, among them: Europe, Mediterranean and Far East. Peculiar that the ranking of the last five 

shipping areas (i.e. North Africa, St Lawrence Seaway, Black Sea, North Atlantic and Baltic Ocean) is 

quite stable:.  

Brooks et al. (2010) addresses the strategic cooperation in Canadian ports applying among others 

the concepts of intermediacy and centrality. They concluded that “[…] good intermediacy and poor 

centrality—applies to ports in Atlantic Canada, especially to those ports serving interior continental 

markets with competitive hinterlands.” Brooks et al. (2010) made a general observation with regard 

to ports’ relative location conditions: “if ports lack both intermediacy and centrality, they will 

struggle to serve shippers’ needs.”  

We testify that at present Ukrainian ports and the Ukrainian transport network is mainly 

characterized by the centrality phenomenon rather than by intermediacy. This is clearly 

demonstrated by the cargo flows within the country which serve mainly the local economy 

(export/import oriented) and the fact that transit flows are continuously declining (see figure 1.2). 

Furthermore, as Grushevska and Notteboom  (2014) point out, Ukrainian ports represent a 

secondary multi-port gateway region – somewhat remote from the main shipping route and heavily 

dependent on the East Mediterranean ports where the vast share of the cargo flows (mainly 

containers) is transshipped.  In this sense, ports of Ukraine represent an opposite case from 

Canadian ports. In order to spur Ukrainian cargo flows and trade the country’s strong centrality has 

to be maintained, and its weakness, i.e. the low intermediacy, has to be alleviated.  

Figure 1.2. The illustration of the concepts centrality and intermediacy  

 

Source:  Jean-Paul Rodrigue, Dept. of Global Studies & Geography , Hofstra University 

These concepts from economy geography (centrality and intermediacy) are suitable for our research 

in view of analyzing (i) the historical and actual intermediacy/centrality functions of Ukraine, and (ii) 

the potential future functions based on new geopolitical, economic, technological and other 

prospects. In other words, we apply the concepts of intermediacy and centrality to analyze the 

current and future role of Ukraine in the global and regional transport networks. 
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3. Methodology 
The unit of analysis of the current research are the transport networks of the EU and Ukraine.  For 

the purpose of this research three data collection techniques were used: 

 Interviews conducted in 2014 with transport business representatives in Ukraine  

 A follow-up survey based on the results of the interviews 

 A systematic review and synthesis of published studies (time span 2001-2014) 

3.1 Interviews  

Interviews were carried out in the Summer of 2014 followed by a structured survey in the fall of 

2014. Semi-structured interviews were the most attractive method for collecting the necessary 

qualitative data, though this method is very time consuming (Bryman and Bell, 2011). The semi-

structured interview represents an interview were the interviewer has a list of questions on specific 

topics to be covered, also referred to as interview guide (Bryman and Bell, 2011).  At the same time, 

the interviewee has a great latitude in how to answer. The questions from the interview guide may 

not follow in the noted order, but en masse all questions will be asked to every interviewee.  

For the scope of our research 18 representatives from the transport industry were contacted in 

Ukraine. The structure and types of selected and contacted respondents are displayed in table 1.2. It 

should be noted that the only stakeholder/business area, which was missing a respondent, was the 

Ukrainian railway company. It was very difficult to get representatives on board of the survey. 

Nevertheless one 3PL company, which also functions as the only train operator in Ukraine (Viking 

train), was included in our interview and later in the survey. The institutional stakeholder was also 

included in the interviews and survey which was represented by the Sea Ports Administration of 

Ukraine. The regulator/governmental officials were not explicitly included in the list of interviewees, 

however the governmental stakeholders were implicitly represented by the sea port authority 

officials. The reason of not having government officials in our survey is explained by the fact that 

these  stakeholders are quite inaccessible and isolated, not willing and not open for such discussions 

as ours. As a matter of fact the outcome of the survey cannot be considered as a view point of the 

government.  

Table 1.2. Profile of interviewees 

Type of business 
Total 

number 

Experience  

Senior 
manager 

Middle ranked 
manager 

other 

Shipping and ship management companies 
4 

 
2 

 
2 

 

Forwarding and 3PL 5 3  2 

Terminal operations  4 3 1  

Sea ports administration of Ukraine 2 1  1 

Consultancy  2 1 1  

Inland navigation 1 1   

Total 18 11 4 3 

Source: author 

The interviews covered a range of issues, associated with (i) the transit function of Ukraine for the 

EU economy as well for East Europe and Central Asia, and (ii) the hinterland connections of Ukraine. 
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3.2 Survey  

As a logical extension and continuation of the interviews, a survey was designed in order to 

quantitatively assess the detected factors that hinder the intermediacy of Ukraine. 

Based on the interviews results, 26 factors were identified as disruptive factors or obstacles to the 

intermediacy function of Ukraine. The survey method allowed contacting all the respondents from 

previous interviews in order to rank the 26 factors using a Likert scale from 1 to 5 based on two 

indexes: (1) degree to which the factor negatively affects the intermediacy role of Ukraine and (2) 

the degree of importance. The more points a factor received the more influential and important it is. 

3.3 Systematic review and synthesis of published studies using CASP 

Systematic review is a research method, which defines specific procedures that require the reviewer 

to report each step in a straightforward and accurate manner. A systematic review covers five steps 

(Denyer and Tranfield, 2009). The first procedure is to formulate review questions which address the 

specific questions of initial interest, namely, the things you want to know and synthesize from the 

review. In the following step, an exhaustive literature investigation of available studies is conducted 

to ensure that the review results consider all the available information and are based on first-class 

contributions. Then, the third step is to select and classify the studies by using a set of explicit 

criteria, which primarily check whether a study is relevant to the review questions and whether its 

results are legitimate and reliable. Widely used general quality checklists, such as the Critical 

Appraisal Skills program for systematic reviews (CASP checklist) is applied in this phase. After this 

process, the selected studies are analyzed and synthesized. The last step is the most crucial of the 

whole process of systematic review. Rousseau et al. (2008) argued that the efficacy of any use of 

evidence depends on the availability of carefully conducted systematic research syntheses. The 

outcome of the systematic review is a well-structured list of contributions which are valuated 

according to their consistency, omissions, limits and untested assumptions in the existing literature. 

A well implemented systematic review is based on the application of the above described five steps 

in a strict and transparent manner.  

4. Research design 
In this paper we developed a cross-sectional research design. This type of design allows us to collect, 

at a certain moment in time, an amount of data coming from the different variables. The purpose is 

to detect patterns in the collected data. In our case, the variables are the factors hampering 

Ukraine’s intermediacy with an estimation of each factor’s importance and power of influence 

(figure 1.3). As mentioned earlier, the 18 interviews of the first phase of the research helped to 

identify 26 significant factors affecting Ukraine’s intermediacy. These factors were further used in 

the survey and systematic review phases. Table 1.3 presents the identified bottlenecks.  

During the survey process, the respondents who participated interviews phase were asked to 

evaluate the negative factors hindering intermediary of Ukraine based on two criteria: (1) their 

importance (on a scale of five, from less significant to extremely significant) and (2) degree of 

negative influence (on a scale of five, from poor influence to great influence). 

A comparison of the two approaches gives a good perspective on which factors really matter for the 

intermediacy of the Ukrainian transport network (figure 1.6). The factors that received the highest 

scores in both approaches include: (i) legislative base and implementation practice for investments; 

(ii) bureaucracy procedures/legal formalities; (iii) lengthy regulatory/administrative procedures; (iv) 
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administrative barriers and delays; (v) customs; (vi) politics/government; (vii) railway operational 

work style. However, there are some differences among the top 10 rankings of factors between both 

methods as we will discuss in more detail in the next section. 

Figure 1.3. Steps in the research design 

 
Source: author 

Table 1.3. Bottlenecks detected from interviews 

Area 

 
# 

Negative factors for Ukraine's  intermediacy 

General 

1 bureaucracy procedures/ legal formalities 

2 administrative barriers and delays 

3 lengthy regulatory/administrative procedures 

4 customs efficiency and delays  
5 politics/government being an obstacle in the development of transport system  

6 corruption (generated by the law executives) 

7 legislative base and implementation practice for investments (rail, ports, inland waterways) 

Ports 

8 poor port legislation / policy  
9 insufficient/old port terminal infrastructure 

10 shortage of railway and road approaches to ports and  dry ports 

11 lack of dry ports  
12 high port costs (dues) 
13 high port THC 

Railway 

14 poor railway legislation/ policy 
15 shortage of rail infrastructure (roads + rolling stock + terminals) 

16 inefficient and outdated operational work style of state railway company UZ 

17 high railway costs in Ukraine 

18 high railway costs in Georgia, Azerbaijan (as a factor of the whole supply chain of TRACECA corridor) 

19 weak security of railway transport 

Inland 
navigation 

20 inadequate inland navigation legislation and policy 
21 deficient inland waterways infrastructure 

22 high inland waterways costs (ports, locks and bridges) 

23 obligatory pilotage on Danube River 

Other 
24 insufficient ferry services quality and their high costs on Caspian Sea (factor for TRACECA corridor) 
25 Lack of logistic zones, warehouses in Ukraine 
26 inferior existing road infrastructure 

Source: author 
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Figure 1.4. Survey results: detection of negative factors for Ukraine's  intermediacy 

 
Source: author 
 

Figure 1.5. CASP Systematic literature review: results 

 
Source: author 
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The most substantial negative factors impeding the intermediacy function of Ukraine are: (i) 

corruption, (ii) customs, (iii) bureaucracy procedures/legal formalities, (iv) administrative barriers 

and delays, (v) politics, (vi) port costs, (vii) railway infrastructure, (viii) railway operational work style, 

(ix) legislative base and implementation practice for investments and (x) lengthy 

regulatory/administrative procedures. All these factors are located in the right upper corner of the 

matrix (figure 1.4). The majority of the mentioned factors are of a more general nature with no 

specific regard to a certain type of transport (factors i-v and ix-x). One factor was specifically 

seaport-related (vi) and the two remaining factors railway-related (vii-viii). 

Figure 1.6. Comparison of the results of both approaches: systematic review and survey 

 
Source: author 
 
The systematic review results are presented in figure 1.5. In total 64 papers, reports and other were 

selected:  12 reports (working papers, consultancy reports and other practitioner material), 37 

papers (Master thesis, papers and articles) and 15 conference materials. The time span of the 

contributions was between years 2001-2014. Such an extensive time span can be explained by the 

fact that (i) focusing on a shorter period would considerably reduce the contributions; (ii) no 

incremental changes have taken place during last 13 years in the fields of: transportation legislation, 

trade patterns and infrastructural projects; (iii) there are hardly any valuable papers before year of 

2001).  That led to an exhaustive list of contributions describing in one way or another the transport 

industry in Ukraine. On the horizontal axis of the figure 1.5 we find the percentages of papers (out of 
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total 64) in which a certain factor was mentioned as a bottleneck. For the current CASP analysis we 

considered and simultaneously covered the whole range of degrees of factors’ mentioning (from 

brief to more in depth analysis of listed factors in selected papers). The final and complete list of the 

systematic review can be found in appendix.  

5. Analysis of the survey and results synthesis 

There are seven common bottlenecks in the top 10 list as  defined by both methods. Six out of the 

seven common barriers are of a general nature, with no specific relation to any transport mode. 

Some of these bottlenecks have been also identified by the World Bank global report on “ease of 

trading across the borders” in which Ukraine is ranked 154rd out of 189 economies in total. The 

World Bank indicator takes into consideration (i) the number of documents required to export and 

import; (ii) the time required to export and import; and (iii) the cost required to export and import 

(per container).  This underlines again, how crucial the detected barriers are for the transport system 

of Ukraine namely: legislative base and implementation practice for investments; bureaucracy 

procedures/legal formalities; regulatory/administration; administrative barriers and delays; customs 

inefficiencies and delays; and political/ governmental barriers.  Based on the two methods used 

there was one common barrier that relates to rail, i.e. inefficient railway operational work style. The 

Ukrainian rail system is characterized by a vertically integrated state-owned company that enjoys 

the benefits of a monopoly. That explains the inefficient and non-client oriented working style of 

railway company. The remaining three bottlenecks (from the top 10 list) were different depending 

on which method was used. 

5.1 Survey based differences 

The factors that are of high importance were understated in existing literature. This was specifically 

the case for the factors corruption, high port costs and dues, and poor railway infrastructure (roads, 

rolling stock and terminals). There might be some reasons to explain the gap between the survey 

results and the systematic review results on these matters, as outlined below:  

(i) Corruption (exerted by law executives) was stated to be of extreme importance with a high 

degree of influence. In the survey results, this factor was ranked as the number one obstacle in the 

list of bottlenecks for the Ukrainian transport system. However, literature ranked this bottleneck 

only at the 19th position. This can be explained by the fact that the issue of corruption was mainly 

kept aside and was not really stated either considered as a real problem for the transport system of 

Ukraine. On the contrary, the transport practitioners systematically facing this obstacle see it as of 

great influence and importance for the transport system functioning. The Transparency International 

rating estimates the countries/territories based on how corrupt a country’s public sector is 

perceived to be. It is a composite index, drawing on corruption-related data from expert and 

business surveys carried out by a variety of independent and reputable institutions. Scores range 

from 0 (highly corrupt) to 100 (very clean). In 2014 Ukraine was ranked on the 142nd place among 

175 countries, with a Corruption Perception Index of 25. It has to be noted that this is the lowest and 

thus worst index of all the countries in the Black Sea region (Russia being on rank 136 with a score of 

27, see appendix 5 for more details). 

(ii) High port costs and dues were rated as relatively important and were located on the 6th 

position by the business representatives, whereas the literature survey placed this factor at the 17th 

position. This discrepancy can be explained by the fact that the costs and dues in Ukrainian ports are 
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significantly higher than in neighboring Black Sea ports (Constanta, Varna, Poti, etc..) or 

Mediterranean ports (Istanbul and others). The port costs and dues along with corruption escalate 

the cost of the whole supply chain via Ukrainian sea hubs and gateways. These two matters diminish 

the competitiveness of Ukrainian supply chains at the national and international level, which in its 

turn negatively affect the business of companies active in the logistics and transport field. 

(iii) Poor railway infrastructure (roads, rolling stock and terminals) was evaluated as quite 

important by the business representatives (seventh position in the ranking). The literature synthesis 

ranked this factor as number 12. Those who make consistently use of railway infrastructure can 

properly evaluate its actual condition. Moreover, the state railway company is not very open about 

the details on its infrastructure and operations, so very few sources describe this issue. 

5.2 Differences at the level of the systematic review 

Based on systematic review results, the remaining three factors out of the top 10 bottlenecks were 

the legislations /policies of: (i) sea ports, (ii) railways and (iii) inland navigation. These factors were 

located on the 6th, 7th and 10th position respectively. 

(i) Legislation/policy of seaports was considered as a significant bottleneck based on the 

literature survey. Based on the survey it was ranked only on the 16th position. This can be explained 

by the fact that the time span considered for the systematic review is significantly large (2001-2014) 

and the situation concerning the condition of seaport policy improved significantly in the last few 

years. Namely in 2012 the Ukrainian government has adopted a new legislation (Law on Seaports) 

that allows privatization of seaport infrastructure and gives opportunities for new investments in 

Ukrainian ports. Port authorities now control only the navigation in the port’s water area and few of 

the operational/stevedoring activities (about 25% of the total handled cargoes). The ports represent 

a form of public-private partnership bringing together companies of small and medium-sized 

business. Until 2012, the seaports in Ukraine were directly subordinated to the Ministry of 

Infrastructure of Ukraine. There was a very solid relation of coordination and control of all the port 

operational activities between the ports and the Ministry that significantly inhibited investments in 

and the efficiency of ports.  

(ii) Legislation/policy of railways was ranked as number seven albeit that the survey ranked this 

factor at the end of the list as number 24. As it was mentioned before, the transport representatives 

face the railways in their daily operational circumstances, which gives an explanation to the high 

scores of the railway related bottlenecks (railway infrastructure #7 and railway operational work 

style #8). While rail reform has not yet been implemented as initially planned, significant steps 

towards a change in railway legislation have already been taken. The reform program initiated by 

Ukrainian government several years ago (currently still at the initial stage) aims at (i) improving the 

management of Ukrainian Railways (UZ) and the services provided in the railway transportation 

sector, (ii) increasing the efficiency of railway transportation, and (iii) developing a competitive 

market in railway transportation in Ukraine by 2019. The reform program envisaged there stages: (1) 

the period 2012-2013 aimed at the creation of JSC Ukrainian Rail Ways; (2) the period 2013-2015 

aimed at the creation of the subsidiaries and structuring of them according to the activity type; (3) 

the period 2016-2019 focuses on the elimination of cross subsidization of passenger transportation 

by freight transportation and the creation of an independent passenger railway company. The 

current changes in the UZ management generate higher expectations for  railway reform than ever 

before.   



 

66 
 

(iii) Legislation/policy of inland navigation received a very slight difference in the ranking. It is 

ranked tenth based on the literature survey and eleventh based on the survey. But due to the fact 

that inland navigation is currently poorly used for cargo transportation in general (about 1% from 

total cargo traffic) few business representatives see this as a real obstacle for the transport system 

of Ukraine. 

6. Conclusions 

We analyzed the potential for Ukraine to become not only a central region but also an intermediate 

location for the cargo flows to/from Europe and Central Asia. We used two methods to depict the 

bottlenecks of the transport system of Ukraine impeding it to become an intermediate location. This 

approach resulted in a list of 26 factors, which were ranked with some differences depending on the 

method used. The majority of factors that received high rankings are of a more general nature with 

no special relation to a certain type of transport. Crucial bottlenecks of this kind are: legislative base 

and implementation practice for investments; bureaucracy procedures/legal formalities; lengthy 

regulatory/administrative procedures; administrative barriers and delays; customs inefficiencies and 

delays; and political/governmental barriers. At the same time, three railway-related bottlenecks 

were detected as very important namely: railway operational work style, poor railway infrastructure 

and inefficient railway legislation. The port-related bottlenecks included (i) high port dues and costs 

and (ii) seaport legislation. One inland shipping related bottleneck was ranked in the top 10 list, i.e. 

the legislation on inland waterways.  

The presented study shows some limitations. The interviews and the survey were carried out at a 

certain point in time. To obtain more rigid results, sequential observations would be more suitable. 

It might be useful to apply a longitudinal research design (several observations in time) instead of a 

cross-sectional research design (one observation in time). Moreover, while Ukraine is in a political 

and economic crisis the survey results can differ from the results that might be obtained in a non-

crisis situation. Lastly additional stakeholders could have been included in the interviews and survey, 

namely foreign business representatives doing business in Ukraine.  

The potential directions for further research are as follows. First, there is room for a more extensive 

analysis of the current and potential markets to be served by the transport system of Ukraine. 

Another possible future research avenue relates to the effect of geopolitics (e.g. the future political 

relation with neighbor Russia) on the transit potential and intermediacy function of Ukraine 

 

 

 

 

 

 

 

 

Appendices referred to in this chapter may be found in the Appendix section at the end of this thesis.  
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Chapter 2 An Economic and Institutional Analysis of Multi-Port Gateway 

Regions in the Black Sea Basin 
 

Note 

An earlier version of this paper was presented at the IAME 2014 conference, Norfolk, Virginia, USA  

15-18 July 2014.  This chapter is also based on the published paper “Grushevska, K., Notteboom, T. 

2014. An Economic and Institutional Analysis of Multi-Port Gateway Regions in the Black Sea Basin 

Journal of International Logistics and Trade12.2 (Aug 2014): 3-20,22-35”. 

 

Abstract 

The concept of ‘multi-port gateway region’ has been introduced by Notteboom (2010a) and has 

been applied to important seaport markets such as Europe and Asia. However, the dynamics and 

port development patterns in secondary multi-port gateway regions, such as the Black Sea region, 

have received far less attention in academic literature. An empirical application of established spatial 

and functional development models to such secondary port regions might substantiate the external 

validity of these models as these ports operate in a different spatial, economic and institutional 

environment.   

The Black Sea ports represent an interesting case study in view of the types, governance models and 

environment in which they operate and develop. The majority of Black Sea ports (Ukrainian, Russian, 

and Georgian) experienced tremendous economic and institutional changes in the last 20 years, 

from being Soviet centralized ports benefiting from public  shelter policies to ports belonging to 

different autonomous countries and facing a new market economic reality based on efficiency and 

the effects of demand/supply (im)balance. The other Black Sea ports of Romania and Bulgaria were 

exposed to the termination of the Soviet influence in the early 1990s and a stepwise transformation 

from Socialist states to full EU Member States. Moreover, globalization processes, structural changes 

in logistics and distribution networks, as well as fierce competition among ports in the Black Sea 

basin affected their development path. 

The aim of the paper is to characterize the spatial dynamics of container ports of the Black Sea multi-

port gateway regions by testing the validity of established spatial models on port system 

development. Furthermore, the expected future evolution path for port hierarchy in the Black Sea 

basin is discussed, taking into account expected or desired institutional changes, the strategies and 

objectives of market players and public stakeholders and the impact of port and terminal 

development plans on port competition and the demand/supply balance. By doing so, the paper 

assesses to what extent the Black Sea port region is following an ‘expected’ development path as 

portrayed in a number of port system development models, or alternatively, can be characterized as 

an atypical port system following its own development logic.  

Keywords: port system development, gateway, terminal, containers, hinterland, Black Sea. 
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1. Introduction 
The Black Sea region accounts for only 2.5% of global seaborne trade, while the share of the North 

Sea region accounts for about 17%. However, the Black Sea is an important area of development due 

to its geographical size and resource base. The Black Sea container port system is among the world’s 

fastest growing markets with a cargo growth rate in 2012 of 9% p.a., and the CAGR (2000-2011) of 

20%. In the same period, the CAGR of the world amounted to 9%, South Asia 11%, Africa 11% and 

Western Europe 5%. The Black Sea container port system consists of 11 ports, i.e. Varna, Burgas 

(Bulgaria); Constantza (Romania); Odessa, Illichivsk, Yuzhnyi, Illichivsk fishery port, Mariupol 

(Ukraine); Novorossiysk (Russia); Poti and Batumi (Georgia). The respective locations of the 

container ports under study are depicted in Figure 2.1. and their main characteristics are 

summarized in Table 2.1Turkish ports have not been included in our analysis due to the following. 

The Turkish ports are serving the local economy mainly which is demonstrated by the fact that about 

80% of the foreign trade is realized via seaborne. Moreover the Turkish ports (mainly in the 

Marmara Sea) have a transshipment function besides its gateway function for the feeder calls to the 

Black Sea ports. In 2013 The Turkish ports of Marmara region realized more than 60 % of container 

handling in the country. Mediterranean region followed with 21 % and Aegean region with 14 % 

respectively. And finally Turkish Black Sea ports are negligible representing less than 1% from total 

Turkish container market Turklim (2013). 

Figure 2.1. Ports of the Black Sea container port system 

 

Source: own elaboration based on map from Daniel Dalet/d-maps.com 

Black Sea ports experienced tremendous economic and institutional changes in the last 20 years. 

Moreover, globalization processes, structural changes in logistics and distribution networks, as well 

as fierce competition among ports in the Black Sea basin affected their development path. Almost all 

the countries within the region have major expansion plans for their respective container ports or 

even plan the creation of new ones (e.g. port Taman in Russia) over the next 15 years. The sizable 
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growth potential and future changes in the region could lead to new concentration patterns, multi-

port gateway regional development and other port system dynamics.  

Despite the significant growth in the Black Sea region, competitive dynamics in the respective 

regions are not well researched (Notteboom, 2010). The aim of the paper is to characterize the 

spatial dynamics of container ports of the Black Sea multi-port gateway regions by testing the 

validity of established spatial models on port system development (Notteboom, 1997 and 

Notteboom, 2010). Furthermore, the expected future development path for port hierarchy in the 

Black Sea basin is discussed, taking into account expected or desired institutional changes, the 

strategies and objectives of market players and public stakeholders and the impact of port and 

terminal development plans on port competition and the demand/supply balance. By doing so, the 

paper assesses the following research question. To what extent is the Black Sea port region following 

an ‘expected’ development path as portrayed in a number of port system development models, or 

alternatively, can be characterized as an atypical port system following its own development logic? 

Moreover, we provide insight on which of the container ports demonstrate the most potential to 

lead in terms of competition and cargo concentration. 

Table 2.1. Characteristics of the Black Sea container ports 

Country Port Terminal operator 
Year  Capacity 

(TEU) 
Length (m) Depth (m) 

Area 
(m2) 

Development plans  
Utilization 
rate (2012) 

Ukraine 

Odessa 

Hamburg Port 
Consulting 

 
2001 

600 000 650 15,0 145 000 
0,75 mln TEU on 
Quarantine Mole  

 

33% 

Brooklyn Kiev Port 
(together with CMA-

CGM) 

 
2008 140 000 232; 480 13,5 42 875 +1 mln TEU 

Illichivsk sea 
fishing port 

Ilychevsk sea fishing 
port 

2010 
200 000 1 200 11,0 400 000 14,5 depth increase 

Illichivsk 
Ilyichevsk Container 

Terminal (NCC) 
2005 

850 000 306; 656 13,5  283 085 
+2,5 mln TEU by 

2019  

Yuzhnyi 
Trans Invest Service 

(TIS) 
2011 

400 000 470 16,0   
+0,75 mln TEU by 

2018 

Mariupol Mariupol Ssea Port 2007 50 000 200 8,0 20 000    

Romania Constantza 

Socep 
1991  

300 000 467 13,5 150 000 
extend berth till 540 

m  

43% 
APM Terminals n.a.  50 000 238 10,6 40 000 n.a.   

DPW 2004 1 170 000 381; 636 15,7; 14,5 420 000 n.a.   

Bulgaria 
Burgas Navibulgar 2013 n.a. 540; 280 11,0; 8 60 000 n.a.   

Varna  Port of Varna  
n.a. 

n.a. 338; 200 7,4; 8,7 167 000 
by 2020 +0,12 mln 

TEU 

Georgia 

Poti  APM Terminals 2010 350 000 211 9,5 16 248   
55% 

Batumi 
Batumi Int. Container 
Terminal LLC (ICTSI) 

 
2007 

300 000 
 

284; 180 11,0; 8,0 136 000 n.a.   

Russia 

Novorossiysk 

JSC NCSP Terminal 
 

n.a.  
170 000 

165; 240; 
260; 200 

8,25; 11,5; 
11,5; 11,5 

 
 n.a.  

by 2018 +0,53 mln 
TEU  

64% 
Novoroslesexport 

(NLE) 
 

n.a.  
350 000 566; 856  

8,25-13,9; 
7,5-8,85 

140 000 
by 2014 +0,50 mln 

TEU 

JSC Nutep (NCC) 
 

2002 
 

450 000 
280; 210; 87 

11,5; 10,3; 
10,6 

270 000 
by 2015 +0,6 mln 

TEU  

Taman (project) To be determined 
 

n.a.  
0 2 000 16,0 n.a. by 2025+ 3 mln TEU   

 Source: adapted from various sources 

The structure of the paper is as follows. The second section describes the existing theoretical models 

of port system development. Next, the multi-port gateway regions in the Black Sea are presented. In 

the fourth section we provide an extensive port throughput and concentration analysis to shed light 

on the changing hierarchy in the Black Sea container port system. The fifth part provides an 

application of a multi-layer approach to port dynamics in the Black Sea region. The final part depicts 

the conclusions and future expected developments in the Black Sea region. 
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2. Theoretical models of port system development and port-hinterland dynamics 
The spatial analysis of ports and port systems has been extensively addressed in the scientific 

literature. There are two main development courses in port system development: concentration and 

de-concentration dynamics. For a more comprehensive overview of these papers we refer to Pallis 

et al. (2011) and Ducruet et al. (2009). All these empirical studies stress that ports are developing in 

different directions and do not follow the common evolution stages as stated by the classic study of 

Taaffe et al. (1963). More importantly, the numerous investigations were applied to large port 

systems of global importance (South East Asia, European port system, etc.). There are hardly any 

studies on secondary “multi-port gateway regions”, a term introduced by Notteboom (2010a), that 

have a regional implication and do not play a vital role in the global port network. The few 

exceptions include the study of Feng and Notteboom (2013) on the multi-port gateway regions in 

the Bohai Bay region in Northeast China and the research on the Southern African container port 

system presented in Notteboom (2010b) and Fraser and Notteboom (2012). It might very well be 

that these secondary multi-port gateway regions develop in a particular way having other dynamics 

and patterns than principal gateway port systems. 

We want to look at the port system evolution in the Black Sea through the prism of port-hinterland 

relationships. Hinterland connections are of vital importance while analyzing port performance 

(Notteboom and Winkelmans 2001; Robinson 2002). Van Cleef (1941) was one of the first to address 

the hinterland issue. Until the late 1980s, researchers agreed only upon the meaning of hinterland as 

an area where a port draws its majority of business. Later, that determination of the hinterland 

proved not to be valid anymore because of two main reasons: (i) the hinterland had a static 

definition without incorporating the dynamic aspects of maritime shipping (especially container 

shipping); (ii) logistics market developments and the discontinuous character of complex logistics 

networks were not allowing the appearance of discontinuous and clustered hinterlands (Notteboom 

and Rodrigue, 2007). An updated concept of hinterlands, which consists of three groups of factors, 

will be applied to the research case. More precisely these elements are macroeconomic, physical 

and logistical hinterlands (figure 2.2). 

Figure 2.2. Types of hinterland and multi-layer approach to port dynamics 

 
Source: adapted from Notteboom (2000) and Notteboom and Rodrigue (2007) 
 

The macroeconomic hinterland includes the drivers that determine the transport demand (regional 

and global). The physical hinterland encompasses the character and the spread of the transport 

supply (incl. modal and intermodal). The logistical hinterland consists of the organization of the 

flows that coordinate the transport supply and demand. The dynamics in Global Commodity Chains 
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(GCC) are key to the configuration of the hinterland. Moreover, the modifications in the current 

port-hinterland relations are influenced by multiple decisions of the stakeholders involved. 

Governments usually are pursuing macroeconomic objectives of the region and are providing 

infrastructure as a major planning tool. Port authorities represent a prominent example of this 

stakeholder’s objectives (i.e. develop infrastructure to respond to and even anticipate the strategies 

and needs of port users). Logistics providers are considering infrastructure to be invariable in the 

short term, on account of their objectives that are located in a more operational area (i.e. managing 

the freight flows). Because of the multiple and different stakeholders involved in shaping the port 

hinterland, there is some pressure between the different types of hinterland mentioned above. 

The development of the Black Sea container port system will be analyzed based on these hinterland 

types in section five. It is crucial to distinguish the differences in the macroeconomic, physical and 

logistical hinterlands of all the multi-port gateway regions of the Black Sea in order to understand 

which factors and at which level influence port-system development.  Before moving to that multi-

layer reasoning the multi-port gateway regions of the Black Sea will be presented (section three) 

followed by an analysis of the container throughput dynamics in the Black Sea (section four). 

3. Multi-port gateway regions in the Black Sea 

There is hardly any academic literature on Black Sea ports issued in international scientific journals. 

The existing academic papers on Black Sea ports can be found in each state of the Black Sea basin 

(usually in local languages). Most of these studies are pure descriptive involving no substantial 

academic methodology.  

Figure 2.3. Ports of the Black Sea container port system and their hinterland orientation 

 
Source: own elaboration based on base map from Daniel Dalet/d-maps.com 
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In this study, we group the seaports within the same gateway region together to form multi-port 

gateway regions. The criteria that determine the ports grouping into multi-port gateway regions are 

as follows (see also Notteboom, 2009). The first criterion is the communality of the hinterland that is 

being served by these ports. The second criterion relates to the calling patterns of the liner services 

of shipping lines and the related complementarity and competitive relationships among the ports 

concerned and the hinterland connections between the ports in the same multi-port gateway region  

Figure 2.3 presents the main multi-port gateway regions of the Black Sea as well as the stand-alone 

gateway, based on the hinterlands served and the calling patterns of shipping lines. The only stand-

alone gateway in the Black Sea is the seaport of Novorossiysk. Stand-alone gateways are quite 

isolated in the broader port system as they have weak functional interactions with adjacent ports. 

The neighboring container ports of Ukraine (to the West) and Georgia (to the Southeast) serve 

considerably different hinterlands than Novorossiysk. The Ukrainian container ports mainly serve the 

local market, and only an insignificant amount of containers (5% of total port traffic in 2011) is 

dedicated for destinations abroad (Russia, Moldova and Belarus). As it stands for Georgian container 

ports (Poti, Batumi) they are serving the local market and the neighboring states of Armenia, 

Azerbaijan and to a lesser extent Kazakhstan. About 70% of Georgian container port throughput is 

transit traffic. Moreover, there was a war between Georgia and Russia in 2004 followed by a trade 

embargo from Russia towards Georgia. The antagonistic relations started to get warmer since 2012 

with the termination of the Russian economic sanctions. The ports of Romania and Bulgaria are 

considered as belonging to the same multi-port gateway region, as they serve the same market, and 

have a strong complementarity in liner service networks (Notteboom, 2010). From the liner service 

network perspective, routing is typically organized on the basis of calling one (seldom two) ports 

from each multi-port region of the Black Sea as indicated in figure 2.3. 

We conclude that the Black Sea basin can be divided into three main multi-port gateway regions, i.e. 

Black Sea West (Burgas, Varna, Constantza), Black Sea North (Odessa, Illichivsk, Yuzhnyi, Illichivsk 

fishery port, Mariupol) and Black Sea East (Poti and Batumi), and one stand-alone gateway 

(Novorossiysk).  

4. Container throughput dynamics in the Black Sea 

4.1. General overview 

The container traffic in the Black Sea ports is characterized by significant volume growth since 2000. 

The maximum container volumes handled reached almost 3.5 mln. TEU in 2008. There is some 

recovery of the Black Sea container volumes after the crisis, but volumes stayed below the 2008 

(figure 2.4).  

More details on the container traffic evolution of the Black Sea ports is presented using the Boston 

Consulting (BCG) matrix (see also Notteboom, 1997 and Haezendonck, 2001) for methodology). In 

figure 2.7 the Black Sea port sub-systems are presented for a 20-year period (1992-2012) according 

to their average market shares (on the horizontal axis) and the average growth rates (on the vertical 

axis).  
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Figure 2.4. Container traffic for Black Sea container port systems, 1990-2012 (TEU) 

 
Source: own elaboration 
 

Figure 2.5. Container traffic for Black Sea container ports, 1990-2012 (TEU) 

 

Source: own elaboration 

Figure 2.6. Year-on-year container traffic growth rates for Black Sea container ports (%) 

 

Source: own elaboration 
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The modified version of the BCG analysis applied to the ports in Haezendonck (2001) was usedin our 

analysis. The objective of the analysis is to determine the standing of container traffic by each port 

(or multi-port gateway region) in comparison to its neighboring ports or multi-port regions. 

Important to be mentioned that the total market considered in our analysis represents the Black Sea 

container port system: the sum of all container traffic within the 12 ports under analysis, moreover 

only ports within the same multi-port gateway region are serving the same market and thus have 

direct competition with each other. There are clearly multi-port gateway regions that perform better 

than others such as West Black Sea and North Black Sea (located in the quadrant of “mature leaders” 

with a moderate growth rates and significant market shares).  The active growth of the North Black 

Sea (in 2000-2004) was driven by the additional container terminal handling facilities (HPC) put into 

operation in 2001 in the port of Odessa. The major driver for the second “star” position of North 

Black Sea ports (in 2004-2008) was the commissioning of a new container terminal (NCC) in Illichivsk 

port in 2005. The world economic crisis moved the port region back to its initial position of “mature 

leader” (i.e. 2008-2012). The West Black Sea port system followed the same logic of evolution, with 

the difference that it maintained the status of “star performers” only for two periods (i.e. 2000-2004 

and 2004-2008). That evidence is due to the fact that port started to accommodate the 

transshipment volumes for the Black Sea basin that significantly boosted the port volumes. 

Moreover extra  container facilities which were introduced in 2004 by starting the operations on the 

DPW container terminal in Constantza port. The Black Sea East port region is underperforming in 

terms of market share, which resulted in its allocation to the “high potentials” quadrant for three 

periods. The period of 2008-2012 brought the East Black Sea system back in the “minor performers” 

quadrant as in the starting period (1992-1996). While there were two new container terminals 

commissioned in 2007 and 2010 (in the port of Poti and in Batumi respectively), the region did not 

realize a high growth rate. The stand-alone gateway of Novorossiysk shows significant growth but its 

market share remains low, which contributed to its allocation mainly within the “high potentials” 

quadrant of the BC matrix (i.e. 1996-2012).  

Figure 2.7. Positioning of the three multi-port gateway regions and the stand-alone port in the Black 
Sea for given periods (basis=TEU) 

 
Source: own calculation 
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Figure 2.8. Positioning of 11 container ports for the period 1992-2012 (TEU basis) 

 
Source: own calculation 
 
The BC matrix applied to individual ports (figure 2.8) confirms the above-mentioned evolution 

(figure 2.7). There are two definite “star performers” ports: Odessa and Constantza. There are two 

ports located in the “mature leaders” quadrant: Varna and Illichivsk. The main reason of Varna’s 

underperformance is the tight rivalry with its neighbor from Romania – Constantza. The 

underperformance of Illichivsk can be explained by the legal tensions between the terminal operator 

and the port authority that led to the suspension of the operator from handling activities between 

June 2009 and February 2012. There are three “high potentials” ports with a significant growth 

potential but a market share below average: Novorossiysk, Poti and Yuzhnyi. The remaining ports 

are located in the “minor performers” quadrant. These ports only got involved in container 

operations recently, and have a more local trade function. 

4.2. Cargo concentration pattern  

In order to analyze cargo concentrations patterns in the Black Sea port system, we deploy the 

methodology developed by Notteboom (1997, 2010) mainly evolving around the application of 

concentration indices (Gini coefficient, Lorenz curves and Hirschman-Herfindahl index) and the so-

called net shift analysis. The result of these earlier port studies revealed that the European port 

system is becoming more deconcentrated. However, the container handling market in the European 

port system remains far more concentrated in comparison with other cargo handling markets such 

as dry bulk or liquid bulk cargoes(Notteboom, 1997; 2010). Looking at the market shares of the 11 

ports in the Black Sea region, we notice that there are some clear concentration and de-

concentration processes in certain ports and port systems (figures 2.9 and 10).  

The North Black Sea ports started as undoubted leaders of the market. After a period of nearly the 

same market shares as West Black Sea ports (1993-1997), the leader’s status was gained and 

maintained by the latter (1998-2012). When analyzing the East Black Sea port system and its 

neighbor Novorossiysk, we observe the same sequence of developments, namely the East Black Sea 

ports acted as market leader, but have been bypassed by Novorossiysk port in 2003, which 

preserved the predominant share over East Black Sea ports until 2012. 

 

Varna 

Burgas 

Constanta 

Odessa 

Illichevsk Illichivsk fish 

Mariupol 

Yuzhnyi 

Poti 

Batumi 

Novorossyisk 

-5%

5%

15%

25%

35%

45%

55%

0% 5% 10% 15% 20% 25% 30% 35%

A
ve

ra
ge

 a
n

n
u

al
 g

ro
w

th
, %

 

Average market share, % 

“High potentials" "Star performers" 

“Minor performers" 

"Mature leaders" 



 

76 
 

Figure 2.9. Market share evolution by multi-port gateway region (TEU basis) 

 
Source: own calculation  
 

Figure 2.10. Market share evolution by port (TEU basis) 

 

Source: own calculation 

Analyzing the evolution per port (figure 2.10), until 1994 there was only a port that was leading in 

terms of market shares – Illichivsk. Lately Odessa and Constantza started to gain market shares and 

overtook the original leader. In 1998, Constantza gained a dominant market share in the Black Sea 

basin and managed to maintain its position even during the economic crisis and further. Odessa and 

Illichivsk were ranked second and third after Constantza’s overtake. In 2009 Novorossiysk started to 

increase container volumes and even tried to challenge the market shares of Constantza (2011-

2012). Varna port started from the same position as Odessa and Constantza, but during the past 20 

years it slowly lost market share. The Georgian port Poti proved to be a promising entrant in 1994, 

that started to increase its market share and managed to become the fourth biggest container port 

in the Black Sea (2012). 
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Figure 2.11. Lorenz concentration curves for the Black Sea container port system (11 ports) 

 
Source: own calculation 
 

Figure 2.12. Hirschman-Herfindahl indexes for multi-port gateway regions in the Black Sea 

 
Source: own calculation 
 
In order to approach more in detail the concentration patterns in the analyzed basin we used the 

Lorenz curve, Hirschman-Herfindahl index and Gini coefficient (figures 2.11-2.13). The market 

concentration between 1992 and 1995 was quite high while the port system started to 

deconcentrate until 2004. The second wave of market concentration was observed between 2004 

and 2008, which was followed by a de-concentration process (2008-2012). 

Figure 2.13. Evolution of the Gini coefficients for the Black Sea container system (11 ports) 

 
Source: own calculation 
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The “net shift” analysis results in figure 2.14 provide more insight on the throughput dynamics in the 

port system. Some multi-port gateway regions were missing the potential growth to ports situated in 

other regions. Ports of the West and North Black Sea lost growth potential (during 14 years) in favor 

of East Black Sea port system and the Novorossiysk gateway (which lost potential growth only during 

10 and 9 years respectively). For the methodological means used, see Appendix A. 

Figure 2.14. Net shift analysis for the Black Sea port system 

 
Source: own calculation 
 
In order to go more into details of the shifts within the port systems we present below the results of 

the net shift analysis applied to the whole Black Sea port system (figure 2.15).  

Figure 2.15. Inter-port net shift analysis in the Black Sea 

 
Source: own calculation 
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The overall (1991-2012) leaders and followers by the net volume shifts are as follows:  

• Novorossyisk acted 13 times as leader, especially its active growth started in 2006 and slowed 

down in 2012. 

• Constantza acted 12 times as leader, with a strong growth potential use in period between 2004 

and 2007. That tremendous growth was mainly thanks to the transshipment volumes induced by 

the shipping lines. After that, the port was underperforming for 4 years in a row, which was 

caused mainly by the withdrawal of transshipment volumes from Constantza and their relocation 

to the ports outside of the Black Sea, mainly to the Mediterranean ports. 

• Poti was benefiting from the growth potential for 11 years. The period 2007-2012 was the most 

stable and fertile in terms of volume shifts (except 2011).  

• Odessa acted 10 times as a leader of shifted volumes. The main reason the consequent change 

from a leader to a follower position lays in the bureaucratic institutional environment and 

complicated customs procedures in Ukraine. 

• Varna managed to act 9 times as a leader in the net shift analysis. The tight competition with 

Constantza affects significantly the traffic volumes in Bulgarian ports.  

• Burgas suffered most from the tight competition in the East Black Sea port system. It managed 

only for 4 times to be in a leader position.  

• Since 1996 Illyichevsk managed to act six as a leader. The significant attracted volumes were in 

2003 and 2008 (last year before the terminal operator suspension).  

• Batumi port is an entrant as from 2008, but operated quite confidently performing only once as 

follower (in 2009). In 2012 the port attracted a growth volume of 25,600 TEU.  

• Mariupol, Illichivsk fishery port and Yuzhnyi are the newest entrants, so it is hard to draw firm 

conclusions. Mariupol was losing growth potential during five years in a row after one year from 

the start of operations. In 2012 Illyichevsk fishery port lost a potential growth of about 26,200 

TEU mainly because carrier ZIM Line that used to call at this port in the two previous years moved 

its business to Odessa and Illyichevsk. 

5. Structural changes in the environment of Black Sea ports 

The structural changes in the environment of Black Sea ports cover the multi-layer approach to port 

dynamics and the three types of port hinterlands introduced in section two of the paper, namely: 

macro-economic hinterland (discussed in section 5.1 and 5.4), physical hinterland (section 5.3) and 

logistical hinterland (section 5.2). Applying this methodology we provide evidence on the reasons 

behind the observed throughput dynamics in the Black Sea container port system presented in 

sections three and four of the paper. The main drivers for the structural changes that have taken 

place are: (i) economic changes at the state level; (ii) changes in container liner shipping; (iii) 

hinterland connections; (iv) institutional changes.  

5.1. Economic changes at State level 

The macro-economic hinterland as defined in the multi-layer approach to port dynamics (figure 2.2) 

serves as a basis for the physical and logistical hinterlands, which will be discussed in the following 

sections. In this section the macro-economic hinterland will be discussed from the perspective of the 

economic changes at the state level. Section 5.4 will address again the macro-economic hinterland 

but from the port institutional and governance side. The evolution and transformation paths of the 

Black Sea states, in which the ports developed, could be divided into two groups. One group of 

countries (i.e. Ukraine, Russia and Georgia) followed a path of tremendous economic and 
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institutional changes in the past 20 years, from being Soviet centralized ports benefiting from public 

shelter policies to ports belonging to different autonomous countries and facing a new market 

economic reality based on efficiency and the demand/supply balance. All of the states experienced 

tremendous decline in their economy since the dissolution of the USSR (1991) with a peak collapse 

between the years 1995 and 1998 (i.e. a GDP decline of up to 50% compared to the late 1980s). The 

second group of states (Romania and Bulgaria) was exposed to the termination of the Soviet 

influence in the early 1990s and a stepwise transformation from Socialist states to full EU Member 

States. Romania and Bulgaria also suffered form an economic downturn with a significant GDP 

decline (e.g. Romania’s GDP in 1993 and Bulgaria’s GDP in 1997 both declined by 40% in comparison 

with 1990), see also figure 2.16. 

Figure 2.16. Macro-economic parameters of the Black Sea States

 
Source: own compilation based on World Bank data 

5.2. Changes in container liner shipping 

This section discusses the logistical hinterland (container flows) of Black Sea ports from the 

container liner shipping perspective. 

5.2.1 The deployment of post-panamax container vessels 
There are five Black Sea ports called directly by shipping lines: Constantza (Romania), Odessa and 

Illyichevsk (Ukraine), and since 2011 also Yuzhnyi (Ukraine) and Nororossyisk (Russia). As from 2003, 

the size of the container vessels entering the Black Sea grew from 2500 TEU up to 8000 TEU. A 

significant restriction on vessel size in the Black Sea is the Bosporus Strait with its physical 

characteristics. Because of its nautical profile (length of the strait of 31 km and minimal width of 704 

m), towage and pilotage services are obligatory for vessels passing through the strait and vessel 

traffic is allowed only during day light. Moreover, only one-way traffic is allowed and the 

vessel’s length is limited to 300 m. Due to all these shipping restrictions, container shipping 

lines can deploy vessels of up to 10,000 TEU for the Black Sea, while vessels of up to 18,000 

TEU are already calling at ports in the Mediterranean. Furthermore, shipping economics would 

not allow for much bigger ship sizes because of the current market demand.  
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5.2.2. Liner service networks and the container terminal operating business  

The Black Sea ports as well as ports in other regions of the world have experienced pressure from 

consolidations of the major market players such as shipping lines, terminal operators (TO) and 

logistic service providers (LSP). All these market players played a significant role in shaping the 

physical and logistical hinterland of Black Sea ports and their contribution is further portrayed. 

Shipping lines mainly call Black Sea basin in a shared calling pattern (table 2.2).  

Table 2.2. Direct calls to Black Sea ports (situation May 2014) 
Shipping 
Company Liner Services 

Vessel size 
(TEU) Rotation 

Caribbean 

Maersk Line 
Med-Caribbean-
Panama service - String 
of Ecumed  

2800-3200 
 

Algeciras, Marsaxlokk, Izmit Korfezi, Istanbul-Ambarli, Yuzhny, Novorossisk 
(NCSP), Istanbul-Ambarli, Izmit Korfezi, Izmir, Marsaxlokk, Algeciras, Caucedo, 
Manzanillo (Pan) ...(WCSA)... Manzanillo (Pan), Algeciras 

Middle East-
India       

 Maersk Line  
 
 

Black Sea-East Med-
Middle East-India 
service (ME-3 / Prime 
3)  

4200-5000 
 

Port Said (SCCT), Mersin, Istanbul-Ambarli, Izmit Korfezi, Novorossisk 
(Nutep), Izmit Korfezi, Istanbul-Ambarli, Izmir, Mersin, Jeddah, Jebel Ali, 
Pipavav, Hazira, Mumbai-Nhava Sheva, Jebel Ali, Salalah, Port Said (SCCT) 

East Asia       

CSCL / K Line / 
Yang Ming / 
PIL / Wan Hai 

Asia-Black Sea service 
(ABX / CBX / SB 1 / SBS) 
(Zim : ABS)  

5500 
Piraeus, Istanbul-Ambarli, Ilichevsk, Constantza, Port Kelang, Shanghai, 
Ningbo, Shekou, Singapore, Port Kelang, Piraeus 

P3 network 
(Maersk / 
MSC / CMA 
CGM) 

Asia-Med Loop 5 (AE-3 
/ Black Sea / BEX)  

8500 
Istanbul-Evyap (Izmit), Istanbul-Ambarli, Constantza, Odessa. Ilichevsk, 
Istanbul, Piraeus, Port Said (SCCT), Singapore, Xiamen, Busan, Qingdao, 
Shanghai, Ningbo, Yantian, Chiwan, Singapore, Port Kelang, Istanbul-Evyap 

Maersk Line / 
CMA CGM - 

Asia-Black Sea service 
(AE-3 / BEX) (Bosphorus 
Express)  

6500-8000 

Istanbul-Evyap (Izmit), Istanbul-Ambarli (Avcilar), Constantza, Odessa, 
Ilichevsk, Istanbul-Ambarli (Avcilar), Port Said, Port Kelang, Singapore, Dalian, 
Xingang, Kwangyang, Busan, Shanghai, Ningbo, Chiwan, Yantian, Tanjung 
Pelepas, Istanbul-Evyap 

Zim / OOCL 
Asia-East Med Express 
service (EMX) (CSCL : 
AMX 2)  

4250 
Haifa, Istanbul-Ambarll, Odessa, Novorossisk, Istanbul-Ambarli, Haifa, 
Mumbai-Nhava Sheva, Colombo, Port Kelang, Dachan Bay, Busan, Ningbo, 
Shanghai, Dachan Bay, Port Kelang, Haifa 

Source: own compilation based on data Alphaliner 

There are only four direct services between the ports of the Black Sea and the Far East. The largest 

container vessels in this area are deployed on two joint services: the Black Sea service AE-3 of 

Maersk Line and CMA CGM with the annual operating capacity of 338,832 TEU and the Asia-Med 

Loop 5 of the future P3 network - Maersk/MSC/CMA CGM - with annual capacity about 442,000 TEU. 

Other large direct services to the Black Sea include joint services of CSCL / K Line / Yang Ming / PIL / 

Wan Hai (average annual capacity of 286,000 TEU) and the Asia-East Med Express service of 

Zim/OOCL (annual capacity of 221,468 TEU). Two other weekly services of Maersk Line are 

connecting other regions of the world to the Black Sea ports: Ecumed service (annual capacity of 

150,000 TEU) operating to/from Central America and the ME-3/Prime 3 service (annual capacity of 

230,000 TEU) serving the Middle East and India. 

The other ports in the Black Sea are called by feeder services from Mediterranean ports and 

Northwest European ports with an annual capacity of 1.7 mln. TEU. The ports used for 

transshipment are: Istanbul , East Mediterranean ports (Mersin, Damietta, Port Said, Ashdod, Haifa), 

West and Central Mediterranean ports (Marsaxlokk, Setubal, Castellon, Gioia Tauro), Antwerp or 

other Northwest European ports. 

The Mediterranean ports play an increasing role in the Far East-Black Sea trade. As from mid 1990s, 

the Mediterranean has witnessed an active development of hub-feeder container systems as well as 

short sea shipping networks driven by the growth of the container volumes dedicated to the 
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southern part of Europe. The transshipment hubs in the Mediterranean have increased their market 

share in European container port throughput grew from 4.9% from 1993 up to 14.3% in 2004. Later 

the Mediterranean transshipment hubs market share started to decline (up till 12.2%) because of 

the volume growth in the mainland ports of the Mediterranean (e.g. Valencia, Barcelona, Genoa, 

etc.) that motivated shipping lines to shift to more direct calls (Notteboom, 2010). Therefore, the 

intensification of the Med container traffic, as well as the rehabilitation of the economies in the 

Black Sea states, have spurred the influx of containers into the Black Sea. The Black Sea container 

market witnessed substantial and stable growth as from 2000 (13% - 60% p.a.). This implied ports to 

find new ways and means to develop the container terminal capacities of ports (e.g. in 1993 Odessa 

port started to create new forms of enterprises involving the private sector to provide handling 

services (companies of joint activity)). 

Global terminal operators as from 2001 have started to enter the Black Sea market. The first 

entrants were HHLA in Odessa port (2001) and NCC in Novorossiysk port (2002). A second wave of 

new entrants included DPW in Constantza (2004) and NCC in Illichivsk (2005). The last big inflow of 

global terminal operators included APMT in Poti (2011) and a joint involvement of CMA-CGM in 

Odessa, together with a local terminal operator (2008). 

Despite a growing involvement of global terminal operators in the Black Sea region, Constantza’s 

container throughput fell sharply from 1.38 million TEU in 2008 to 0.59 mln TEU in 2009. In the 

following years the port could only present a modest growth to reach 0.68 mln TEU in 2012. Early on 

in its development, Constanta was very much seen as the transshipment gateway for the Black Sea 

and reached a transshipment incidence of some 75% in 2008. However, the crisis hit many container 

lines changed their liner services in search of cost-efficient logistic solutions. A number of direct 

services from the Far East into the Black Sea region were cancelled, negatively affecting 

transshipment volumes. As a result, in 2012 almost three-quarters of the volumes handled at the 

port consisted of local import and export containers, with the remaining quarter being 

transshipment. Still, Constantza handles the largest vessels operated in the Black Sea (some 8,000 

TEU). Terminal productivity plays an important role in the future development of container terminals 

in the Black Sea region, where operators in both Ukraine and Russia such as Odessa and 

Novorossiysk are trying to attract both transshipment and import/export business. The Bulgarian 

ports of Varna and Burgas remain small players in the container market. The traffic decline in Black 

Sea ports is in sharp contrast to strong growth witnessed by Piraeus and Turkish deep-sea ports near 

the Sea of Marmara. This development demonstrates shipping lines for the time being prefer a hub-

feeder model in the Med to service the Black Sea area instead of direct deep-sea calls in the Black 

Sea. 

All these new dynamics shaped the competition in the region and, as a result, Black Sea 

ports/terminal operators have to deal with large market players that influence considerably their 

activity. 

5.3. Hinterland connections 

Hinterland connections of ports are of vital importance for their development, especially for 

gateway ports which have to serve efficiently the adjacent hinterland (Notteboom and Rodrigue, 

2007). This section provides an analysis of the Black Sea container ports’ hinterland connections. By 

doing so we apply the multi-layer approach to port dynamics and elaborate on the physical level of 

the ports’ hinterlands. 
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5.3.1. Railways 

There are two gauge size systems in the Black Sea states: Russian gauge (1,520 mm) in Ukraine, 

Russia and Georgia; and Standard gauge (1,435 mm) in Bulgaria and Romania. Until 1992  railway 

transport was very consolidated: the majority of Black Sea states (Ukraine, Russia and Georgia) were 

managed by a monopolistic state owned railway operator. Since 1992, all the newly formed states 

started to have their own state run railway companies. Moreover, private market players entered 

the railway market and industry became more deconsolidated. Notwithstanding this fact, the railway 

transport is still very concentrated.  

Romania. The network was previously monopolized by Căile Ferate Române (CFR), the state railway 

company, CFR's rail freight division became CFR Marfă. Since 1998, a number of private companies 

began operations, both in passenger and/or freight transport. 

Ukraine. Ukrzaliznytsia (Ukrainian Railways) is the State Administration of Railroad Transportation in 

Ukraine, a monopoly that controls the vast majority of railroad transportation in the country. 

Ukraine, however, does have prospective container transit projects. The “Viking” and “Zubr” 

schemas in particular deserve attention. Both of the schemas connect the Black Sea and Baltic Sea 

regions. For the moment, the containers transported by the “Viking” train are insignificant. The main 

disadvantage of this train is the lack of a fixed schedule and the registration procedure of containers 

at the loading points or ports that can easily take more than one day. 

Russia. The Russian railway system has many market players involved but still most power is in the 

hands of Russian railway Company RZD. There are several major market players: rolling stock 

owners, operators of railways, 3PLs and state owned railway company RZD. RZD, via its subsidiaries 

(First Cargo Company and others), still largely dominates the freight market. Several private 

operators are functioning in particular niches (owing 36.4 % of the total Russian rolling stock in 

2007). Moreover, in the segment of highly profitable goods, such as oil, fertilizers and ore, private 

companies now dominate the market. RZD exerts a strong pressure on the local market level and 

more importantly on the interstate level, by means of discriminative tariff policy on cargo handled in 

non-domestic ports. This protectionist behavior of RZD makes other ports in the Black Sea less 

competitive in comparison with Russian ones. 

Bulgaria. Since the last reforms in 2007, a new organizational structure of Bulgarian railways has 

been approved: BDŽ Inc. (a holding company with one shareholder, the Republic of Bulgaria). 

Georgia. The government owned railway company Georgian Railway LLC is charged with both 

management and maintenance of the rail infrastructure, as well as all operations of passenger and 

freight services. 

5.3.2. Inland waterways 

Inland navigation is not well developed in the Black Sea states. However, actively used rivers from 

this region are the Danube and Dnepr (figure 2.17).  

Taking into account rail and road transport tariffs (notably of Ukraine), river transport is competitive 

and has opportunities to take over a share of container traffic in the Black Sea region from road and 

rail. More effective inland waterway navigation can be used to support short-distance river-based 

container traffic and sea-river traffic. There are significant ports on the lower part of Danube River 

belonging to four states Ukraine (four ports); Moldova (one port); Romania (ten ports); Bulgaria 

(nine ports). The main ports on the Dnepr River are located on the territory of Ukraine (11 ports). 
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Using the SWOT analysis, the ports from Danube and Dnepr Rivers are analyzed from the 

perspective of the inland container traffic development (figures 2.18 and 2.19). 

Figure 2.17. Significant ports on the Danube and Dnepr 

 
Source: adapted from Via Donau and Sif-Service 
 

Applying the multi-layer approach to the above-presented SWOT analysis of river ports, we can 

conclude that there are satisfactory though somewhat outdated port physical hinterlands. However, 

the macro-economic and logistical container river port hinterlands are nearly absent for the reasons 

presented in weaknesses and threats quadrants of the SWOT matrix. 

Figure 2.18. SWOT analysis for the Lower Danube River ports 

 
Source: own compilation 
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Figure 2.19. SWOT analysis for the Dnepr River ports 

 
Source: own compilation 

5.4. Institutional framework - port governance 

A crucial aspect for the Black Sea ports evolution paths is their institutional evolution in the context 

of their macro-economic hinterland. A more autonomous management system of ports has been 

introduced in the last 10 years in the Black Sea ports. All of them have gone through different stages 

of the liberalization of their management and operational activity.  

Ukraine. Until 2012, the seaports in Ukraine were directly subordinated to the Ministry of 

Infrastructure of Ukraine. There was a very tight relation of coordination and control of all the port 

operational activities between the ports and the Ministry. However, the port institutional system is 

being changed to a more decentralized governmental system. The Ukrainian government has 

adopted a new legislation that allows privatization of seaport infrastructure and gives opportunities 

for new investments in Black Sea ports. Port authorities now control the navigation in the port’s 

water area and some of the operational/stevedoring activities. The ports represent a form of public-

private partnership bringing together companies of small and medium-sized business. 

Russia. Adopted in November 2007, the Federal Law “On Sea Ports in the Russian Federation and 

Amendments to Certain Legislative Acts of the Russian Federation” has become a key element of the 

legal and regulatory framework of Russian ports. In the Russian Federation (RF) port authorities 

provide the functions of supervision, environmental control, sanitation services, as well as the safety 

of navigation. This governmental entity has no right to carry out business. The second state structure 

is RosMorPort. This is the State Property Fund that manages all the assets that are not privatized. In 

2006, a centralized port stevedoring holding company was created at Novorossiysk seaport, which 

includes virtually all terminal operations. 

Bulgaria. There are private and publically owned ports in Bulgaria. The second type of ports are 

usually given into concession according to the Law "On Concessions" of 2006. The Maritime 

Administration of Bulgaria runs the management of the state port infrastructure.  
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Romania. Romanian ports are publically owned. Control functions are entrusted to two bodies: the 

National Company "Maritime Port Administration" (NC MPA) and the “Romanian Maritime 

Administration”, under the Ministry of Transport. The terminal handling services are provided by 

private stevedoring companies on the basis of concession agreements with NC MPA.   

Table 2.3. Spatial development patterns in the Black Sea port system 
Port region/ 
Stand-alone 

port 

Concentration 
level 

Concentration factors De-
concentration 

factors 

Path 
dependency 

Hinterland served 

BS West 
region 
(Constantza, 
Varna, 
Burgas) 

Mixed 
dynamics, with 
de-
concentration 
away from 
Constantza.  

Mainly caused by the 
influx of transshipment 
flows to Constantza. 
Commissioning of two 
new container 
terminals in Constantza 
(DPW, APMT) 

Increased 
participation of 
Burgas port. 
Retreat of the 
transshipment 
flows from 
Constantza to 
ports outside 
the Black Sea 
(to Med ports) 

Non linear Romania, Bulgaria, 
Balkans (part of) 

BS North 
(Odessa, 
Illyichevsk, 
Illyichevsk sea 
fishing 

Mixed 
dynamics, with 
de-
concentration 
away from 
Illyichevsk. 

Active port expansion in 
Odessa (HPC; Brooklyn 
Kiev) + dry port 
creation (Europort) in 
its neighborhood.  
Active port expansion in 
Illichivsk port (NCC). 
Suspension of NCC 
terminal operator from 
Illichivsk 
Political and economic 
stability 

New entrants: 
Mariupol, 
Illyichevsk sea 
fishing port, 
Yuzhnyi. 

Non linear Mainly Ukraine, 
insignificant 
amount for other 
destinations 
(Russia, Moldova 
etc.) 

BS East (Poti, 
Batumi) 

De-
oncentration 
away from Poti 

 New entrant: 
Batumi 

Non linear Georgia, but mainly 
serving the 
neighboring 
countries  
(Azerbaijan, 
Armenia and 
Caspian states) 
(Azerbaijan, 
Armenia and 
Caspian states) 

Novorossiysk Increased 
concentration 
in Novorossiysk 

Increased number of 
direct calls by shipping 
lines 
Expansion of container 
terminals 

Future possible 
de-
concentration 
caused by 
expected 
greenfield port 
Taman. 

Non linear Russia (from South 
of Moscow till Ural) 

6. Conclusions 

The Black Sea is a secondary port system, with its own specific peculiarities. First, there is the natural 

barrier of the Bosporus Strait which limits vessel sizes entering the Black Sea. Secondly, the three 

multi-port gateway regions and one stand-alone gateway serve different and specific hinterlands 

that have almost no overlap. These factors determine port competition, development stages and 

development paths.  

This paper determined (1) the current and past concentration levels of container traffic in the Black 

Sea container port system, (2) the development stage of port development at the overall and 
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regional level and (3) the development path of the Black Sea ports. Applying the multi-layer 

approach to port dynamics, together with the port spatial development model and port traffic 

analysis we answered the research question presented in this paper (the main findings are 

summarized in table 2.3).  

The analysis of the spatial dynamics in the multi-port gateway regions showed that container traffic 

had a significant stable volume growth since 2000. The market concentration before 1995 was quite 

high while the port system started to deconcentrate until 2004. The second wave of market 

concentration was observed between 2004 and 2008, which was followed by a de-concentration 

process. The premises for those developments were that the North Black Sea ports lost its market 

position in favor of the West Black Sea ports (1993-1997), the leader’s status was gained and 

maintained by the later. The East Black Sea port system and its neighbor Novorossiysk, exhibit the 

same sequence of developments, namely the East Black Sea ports have been bypassed by 

Novorossiysk port in 2003, which preserved the predominant share over East Black Sea ports. 

The port development process of the Black Sea port system cannot be clearly linked to the model 

developed by Taaffe et al. (1963). The Black Sea port development exhibits a particular case. The 

amount of ports has not decreased and the cargo did not concentrate in specific ports (as the Taaffe 

et al. model suggests in its final development stages). On the contrary, the number of ports 

increased and is expected to increase even further, while the concentration patterns fluctuate. 

Following the classical “Anyport model” of Bird (1980) the Black Sea ports are reaching the stage of 

specialization in their development. The ports have not reached the advanced stage of “port 

regionalization” (Notteboom and Rodrigue, 2005). 

A case of an unsuccessful challenge of the periphery (Hayuth, 1981) is observed in the western part 

of the Black Sea: Bulgarian ports Burgas and Varna were losing shares and still face fierce 

competition from Constantza. Illyichevsk port is losing growth potential to its competitors from Black 

Sea North Region. Novorossiysk being a stand-alone gateway, benefits from growth potential for the 

six years in a row (2006-2011). Growth is driven by the rise of local consumption along with 

container terminal facilities development, as well as an active strategy to deviate Russian cargo away 

from Ukrainian ports. This trend is supported by the Russian government for all types of transport 

modes. 

The analysis of the macro-economic, physical and logistical hinterlands of the Black Sea ports was 

used to explain the bellow stated developments. 

Firstly, the stratification of the specific macro-economic, physical and logistical hinterlands in the 

Black Sea ports conducted the evolution path of the ports in the region. It can be concluded that the 

physical hinterland (including the port capacities, railways, inland navigation) is well present. 

Remarkably, the logistical hinterland of the Black Sea ports is still fairly behind in its feasible 

progress. That is mainly justified by the unsustainable and reversible macro-economic hinterland of 

the Black Sea region.  

Secondly, any modal shift in the multi-port gateway regions (or stand-alone gateway) from road 

haulage to high volume transport modes such as rail, barge and short sea shipping, requires 

sufficient cargo concentration in the region. As shown in the analysis, these high volume transport 

modes are not yet practical for the current state of the macro-economic hinterland of the Black Sea 

ports. This explains why despite the availability of the infrastructural/physical hinterlands of the 
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Black Sea ports, the logistical hinterland is relying on trucking to direct container flows from/to the 

ports. In the long run hinterland access will remain a critical success factor for the growth dynamics 

in the container ports of the Black Sea basin  

Thirdly, . during the period 2005-2009 an internal hub-and-spoke system was in use for serving the 

container market in the Black Sea: i.e. transshipment via Constantza. After the tremendous decline 

of container volumes in the Black Sea (50% decline in 2009 compared to 2008), the transshipment 

operations were no longer carried out in the Black Sea but moved to the Mediterranean ports. So far 

there are only five Black Sea ports being called directly by deepsea vessels: i.e. Constantza, Odessa 

and Illyichevsk and since 2011 also Yuzhnyi and Nororossyisk, but even for these ports a large share 

of the volume is feedered via ports outside the Black Sea. Black Sea ports are called by direct and 

feeder calls in the ratio of 49/51, which means that there is still room for demand growth in the 

region in order to have more direct calls to Black Sea ports.  

The container market of the Black Sea port system is saturated in terms of supply which has led to 

underutilized handling capacities (utilization rate between 30% and 60% depending on region). In 

2010, there were two new entrants in the North Black Sea region (Illichivsk fishery and Yuzhnyi in 

Ukraine). In the next 5-15 years more new entrants are expected, more precisely port Taman in 

Russia (100 km up North from Novorossiysk), a new port in Crimea (Saki Region in Ukraine) and a 

new port in Georgia (Anaklia - 30 km North from Poti). Port Taman together with the existing port of 

Novorossiysk will likely form a new multi-port gateway region in the North-East Black Sea. The new 

port in Crimea is not likely to influence significantly the container port systems in the Black Sea, 

because of the lack of a strong consumer base in the region and a lack of good hinterland 

connections. Moreover, seeing the recent geopolitical tangles in Crimea, this project seams even less 

feasible. The new port Anaklia will lead to increased competition in the East Black Sea multi-port 

region.  

Nevertheless, the main forthcoming competition in the Black Sea region will be dictated by the 

major shipping lines’ decisions through the upcoming P3 alliance (Maersk, CMA CGM and MSC) 

whose aggregated volume of the container flows represent 53 % of the market in the Black Sea. 

Substantial competition is expected in the North Black Sea region between incumbent terminals in 

Odessa port (Brooklyn Kiev and HPC) and CTI terminal in Illyichevsk with the two new entrants 

(Illyichevsk sea fishery port and TIS terminal in Yuzhnyi port) for the attraction of joint P3 services. 

Hitherto the P3 joint services were spread over three ports: Odessa (Brooklyn Kiev and HPC), Yuzhnyi 

(TIS) and Illyichevsk (CTI). 
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Chapter 3. Institutional rail reform: the case of Ukrainian railways 
 

Note 

An earlier version of this paper was presented at the Vervoerslogistieke werkdagen  conference, 

Breda, Netherlands, 27-28 November 2014.  This chapter is also based on the published paper 

“Grushevska, K., Notteboom, T., & Shkliar, A. 2016. Institutional rail reform: The case of Ukrainian 

Railways. Transport Policy, 46, 7-19.”. 

 

Abstract 
 

Rail reforms are aimed at increasing the share of rail in a country’s or region’s modal split through an 

efficiency improvement in railway operations, a stimulation of intra- and inter-modal competition 

and an increased financial accountability and sustainability of the railway company. The recent 

approaches to the railway institutional change in the leading economies of the world was guided by 

deregulation and liberalization of railway transport. Rail reform in the European Union aimed at a 

more open market and a clear division of roles between infrastructure managers and railway 

operators is well documented. The reforms taking place elsewhere in Europe received less attention. 

This paper deals with the reform of the Ukrainian Railways taking into account the difficult 

economic, political, social and financial environment the country is in. 

We analyzed the processes of institutional change in Ukraine and the effectiveness of this 

institutional change for the development of Ukrainian railways. Theoretical concepts from 

institutional economics were applied to map how railway administration and railway players modify 

existing institutional arrangements to their interests.  

The analysis in this paper demonstrates the place-dependent nature of changes in the institutional-

organizational framework for the rail sector. The case of Ukrainian Railways supports this notion. 

Ukraine presents a unique case given the path dependence created by its former Soviet history, the 

great significance of rail in the national transport network and the role of industrial tycoons in cargo 

generation. We believe railway transport in Ukraine should not be exposed to shock reforms given 

its great importance to the national economy.  However, further changes in the Ukrainian Railways 

institutional framework are needed to fit even better into the economic realities. We propose 

specific recommendations for the rail institutional framework adjustments in Ukraine. 

Keywords: Institutional changes, institutional economics, railway, reform, Ukraine,  

1. Introduction 

In many parts of the world rail has been subjected to reform processes of deregulation and 

liberalization. The reform of the institutional framework of railways can be driven by a low 

productivity (efficiency) of existing railway operations, financial losses of railway companies (RC), 

internal cross-subsidization within RC, a high level of amortization of the rolling stock and 

infrastructure, a high level of government subsidization and or a lack of investments in rail 

infrastructure.  In essence, rail reforms are aimed at increasing the share of rail in a country’s or 

region’s modal split through an efficiency improvement in railway operations, a stimulation of intra- 
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and inter-modal competition and an increased financial accountability and sustainability of RC. Key 

to any rail reform process is to design a new institutional framework that contributes to reaching the 

long-term policy objectives for rail while at the same time taking into account the economic, 

political, social and financial environment the railway mode is operating in. 

Rail reform in the European Union aimed at a more open market and a clear division of roles 

between infrastructure managers and railway operators is well documented. The reforms taking 

place elsewhere in Europe received far less attention. This paper deals with the reform of the 

Ukrainian Railways (UZ) taking into account the difficult economic, political, social and financial 

environment the country is in. 

Ukraine is an interesting case, not only because of its fast changing geopolitical and economic 

setting, but also as the rail mode is crucial for the freight mobility in the country. The share of freight 

transported by rail in 2012 was 61% (excluding pipeline) much higher than observed in the countries 

of the European Union (see figure 3.1). Rail cargo flows in Ukraine are generated by a limited 

number of heavy industry players who exert a strong influence on the national government and 

thereafter on the state-owned railway company in general. 

Figure 3.1. Freight modal split in the EU (left) and Ukraine (right) – based on tons 

 
*EU 27-15 represents the recent EU states: Bulgaria, the Czech Republic, Estonia, Croatia, Cyprus, Latvia, Lithuania, Hungary, Malta, 

Poland, Romania, Slovenia and Slovakia. Only the Baltic States (Estonia, Latvia, Lithuania) have considerable railway market shares of more 

than 50%. 

Source: Eurostat and Ukrstat (www.ukrstat.gov.ua) 
 

The central hypothesis of the paper is that the regulated, state-owned and integrated RC model is 

the institutional framework that best fits the transport policy objectives and the economic 

environment of Ukraine. We will analyze the processes of institutional change in Ukraine and the 

effectiveness of this institutional change for the development of UZ. Theoretical concepts from 

institutional economics are applied to map how railway administration and railway players modify 

existing institutional arrangements to their interests.  

The paper is structured as follows. In the next section we present a theoretical framework that 

serves as the basis for the empirical application to rail reform in Ukraine. Section 3 provides a brief 

description of EU rail reform with its main drivers followed by an analysis of its effectiveness and 

efficiency based on previous studies. Next, we present the current institutional frameworks in the 

EU member states and other countries. The remaining sections analyze the case of UZ, followed by 

conclusions and recommendations. 

http://www.ukrstat.gov.ua/


 

91 
 

2. Theoretical framework 
The theoretical concepts used in this paper are based on economic geography literature, more 

precisely on institutional economics and evolutionary economics applied to transport networks.  

The notion of institutions forms the basis of the theoretical framework used in this paper. 

Institutions are formal or informal rules “humanly invented and/or socially constructed which shape 

human interaction” (North, 1990). Another definition by Strambach (2010) describes institutions as 

arrangements that “steer perceptions and activities of various actors”.  Scott (2001) recognizes three 

pillars of institutions (i) the regulative, (ii) the normative and (iii) the cultural-cognitive, with their 

individual rationale, tools of enforcement and ground of accordance and legitimacy. Although the 

pillars are different, institutions restrict and empower human activities.  Furthermore, Graber (1993) 

formulated the typology of institutional obstacles that is in line with the three pillars of institutions 

of Scott (2001). 

Table.3.1 Pillars of institutions and institutional obstacles 
Pillars of institutions 

(by Scott, 2001) 
Regulative Normative  Cultural-cognitive 

Rules; Laws; Legally 
sanctioned 

Certification; 
Accreditation; Morally 
governed 

Common beliefs; Shared 
logics of action; Cultural 
supported 

Institutional 
obstacles 

(by Graber, 1993) 

Political lock-in Functional lock-in Cognitive lock-in 

thick institutional tissues 
preserving the existing 
structures 

Interfirm relationships  Behavioural nature 

Source: Own elaboration based on Scott (2001) and Graber (1993) 

Martin (2000) makes a distinction between the “institutional environment” and “institutional 

arrangements”. To the institutional environment are related informal guidelines such as 

conventions, customs, routines, norms as well as formal rules such as legally enforced decrees and 

regulations. Institutional arrangements are organizational forms such as enterprises, public 

authorities or in general governance structures that are supervised and regulated by the institutional 

environment. Notteboom et al. (2013) note that institutions are reproduced, strengthened, 

challenged and changed through the interactions between the “institutional environment” and 

“institutional arrangements”.  

Institutions are both explanandum and explanans for the society in general and for institutional 

evolution in particular. North (1990) states that the function of institutions is to decrease the 

ambiguity in a society by contributing to a stable structure for human interplay and claims that 

“history matters” in the process of institutional change as the anticipations for the future are formed 

by the decisions made by actors in the past. Martin and Sunley (2006) argue that institutions 

“provide the stability and predictability needed for social and economic actions and transactions, 

whilst incrementally responding to and incorporating the outcomes of those actions and 

transactions; this duality of structure and agency necessarily means that institutions evolution tends 

to exhibit path dependence”.  

The concept of “path dependence” is used in both institutional and evolutionary economics to 

define how current settlements are bound by the decisions of the past. Path dependency in 

institutional economics is viewed from the institutional change perspective. In evolutionary 

economics it is linked to the inheritance of the firm routines, innovation and new technology.  
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The concept of “lock-in” effect is used to refer to the result of industrial specialization of a region 

because of the agglomeration forces and a corresponding technological regime and innovation 

system (Grabher, 1993). The railway gauge is a rail-based example of a technological “lock-in”. For 

example, the railway gauge in Ukraine is 1520 mm while in the majority of EU countries it is 1435 

mm. Differences in railway gauge have an impact on the ease of railway connections between rail 

networks. 

 “Inertia” is a phenomenon whereby institutions tend to become latent once there is an 

arrangement accepted and in place (Genschel, 1995). Martin (2010) calls for a rethinking of path 

dependence with a focus on evolution rather than inertia or continuity.  

There is another approach on “path dependence” and “lock-in”. In evolutionary economics  terms 

such as path disruption, path creation and institutional plasticity  are being used (Martin and Sunley, 

2006; MacKinnon et al. 2009; Strambach, 2010). The last term is applied to explain the case when an 

institutional change is taking place, with no mandatory fracture of the existing path (Strambach, 

2010). There are several modes of institutional transformation: layering, stretching, conversion, and 

displacement (Martin, 2010). Layering represents a process of adding new rules, procedures or 

structures to existing institutions (Schinkler, 2001; Mahoney and Thelen, 2010; Boas, 2007). 

Stretching refers to changes of institutional arrangements by creating new layers to existing 

institutional arrangements by means of permanent interplay and negotiations between different 

members provoking the so-called critical moments (Buitelaar et al., 2007; Jacobs and Notteboom, 

2011). Conversion as denoted by Martin (2010) is the transformation of institutions in terms of form 

and/or function. That is possible via several courses, which often co-occur and interplay through (i) 

replacement of old rules or procedures by new ones, and by (ii) rerouting of extant arrangements of 

an institution to fulfil other purposes (Boas, 2007). Institutional displacement takes place when the 

new institutional arrangements develop and challenge or undermine the previous forms and lead to 

the displacement of existing institutions (Streeck and Thelen, 2005).  

 

Figure 3.2. Conceptual presentation of the institutional changes in the railway industry 

 
   Source: own compilation 
 

The concepts of “path dependency” and “lock-in” have been applied to the automotive industry 

(Cowan and Hulten, 1996), seaports (Notteboom, 2009; Notteboom et al., 2013; Van Driel and De 

Vos, 2007), urban transport (Low and Astle, 2009) and to transport in general (Pettersson, 2006). So 
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far, the above concepts of evolutionary and institutional economics have not been applied to the 

institutional and organizational processes of railways except for the work of Dyrhauge (2008). Only 

technological aspects such as rail track gauge (Puffert, 2000; 2002) and wagons types (Scott, 2001) 

have been discussed using some of the concepts introduced above. Dyrhauge (2008) interprets EU 

railway policy from the institutional and rational choice perspectives using the notion of path 

dependence. A number of papers are dedicated to the analysis of Czech railway reforms using the 

principles of “path dependency”. Kvizda (2006a, 2006b) concluded that certain Czech railways were 

historically wrongly assumed to be efficient. This taken for granted assumption is a manifestation of 

“lock-in” and “inertia” phenomena. Kvizda (2006a, 2006b)  stated that in the Czech Republic “many 

railways were built as unprofitable with direct financial losses anticipated at the time of 

construction”. Kvizda (2006a) urges for a reconsideration of the railway network. In addition, Kvizda 

(2006b) concluded that history matters, more precisely railway lines kept their proprieties (of high or 

low efficiency) according to their historical origin. So if a “line was built as inefficient or if conditions 

of profitability waned, the line is inefficient at the present as well”. Therefore, for these inefficient 

lines the introduction of competition among the train operating Companies (TOC) is claimed to be 

less visible. 

One of the most frequent tools used for institutional transformation is institutional reform. Rail 

reforms  involve processes of institutional change. Figure 3.2 depicts a generalized presentation of 

the potential institutional changes at the level of a railway industry. Reforms take place with a 

specific objective in mind. In figure 3.2 the objective is a targeted rail volume expressed in tons. 

Several rounds of rail reform initiatives are implemented which could lead to path disruption. 

However, market players and the government might get involved in processes of layering, 

conversion and stretching to get the most out of a specific existing institutional context. These 

processes of layering, conversion and stretching typically are a prelude for further reforms. In the 

next sections, we present an analysis of the outcome of institutional reforms in the EU railway 

industry. Then the institutional arrangements of UZ will be presented and analyzed.  

3. EU railway reform experience 

3.1 European railway policy initiatives  

The EU began railway reform in 1991 with the EC directive 91/440EEC aimed to facilitate the 

adoption of Community railways to the needs of the Single Market and to increase their efficiency. 

The main objectives related to: (i) insuring the independent management of railway undertakings 

(operators); (ii) separating the management of railway operations and infrastructure from the 

provision of transport services; (iii) improving the financial structure of the undertakings; (iv) ensure 

international access to the networks of Member states for international combined transport of 

goods. (European Communities, 1991). The following Directive 95/18/EC dealt with issues of 

licensing criteria for the operating railway companies (European Communities, 1995). In the early 

2000s, the EC came up with a set of four profound ‘railway packages’ and complementary initiatives 

(European Communities, 2004; 2007, 2013). The implementation of the fourth railway package is 

still ongoing. An essential goal of the rail reforms in the EU was to improve the efficiency and 

competitiveness of the European railway system and in the end to increase its market share in the 

modal split. It is crucial to denote that the initial reforms up until the Third Railway Package of 2007 

were mainly related to freight transport. As from 2007, the passenger rail sector has also been 

subject to reform.  
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3.2 The Railway reforms outcomes  

Following the EC reform initiatives different railways had different outcomes. For example, so far 

there are only few commercial passenger services in the EU countries (10%) and subsidized ones 

counting for 90% (CER, 2011).  

Another change in the passenger rail sector was the regionalization of some or all state subsidies. At 

present all subsidies in Germany are given by regional authorities while most of the subsidies in 

Sweden and France are paid by the regional governments, not by central ones as before. A growing 

proportion of subsidies in Britain are channeled through regional authorities. This decentralization of 

the decision power to the local levels of government has the advantage of allocating the resources 

according to the local needs. However, it complicates the process of infrastructure planning.  

The horizontal competition between different operators for the same tracks was a major novelty. 

The rail freight market has been fully liberalized, while the introduction of track competition for 

international passenger services, and later for national passenger services, is still in process. Dablanc 

(2009) made a comparison of  French, North American and German railways and concluded that the 

conditions under which local lines operate in Europe and particularly in France (limited 

infrastructure capacity, high labor cost and low productivity) may explain the current reluctance of 

the national government to promote railway transportation. In France, where operating conditions 

and the productivity of SNCF are deficient, private investments in these sectors may not be in the 

private players’ interest. Dablanc (2009) concluded that Germany has more favorable conditions for 

developing efficient and profitable private regional services. 

A majority of studies on the outcome of railway reforms in different regions of the world argue that 

there is no definite conclusion on the best organizational model. All models show some advantages 

and disadvantages (Nash, 2008; Friebel et. Al., 2010; Beira et al., 2012). Nash (2008) concluded that 

the separation of infrastructure from operations involves costs, but it is the most effective way of 

achieving intra-mode competition. The vertically integrated model (separate subsidiaries within a 

holding company) makes it difficult to achieve a level playing field for new entrants and is only 

effective when the vertically integrated operator remains dominant. Cantos (2001) concluded that 

there are substantial vertical relationships between infrastructure and operations. There is a need 

for coordination between infrastructure and operations in order to maintain the synchronization 

effects between both and to avoid possible inefficiencies. The survey results presented by Slack and 

Vogt (2007) show that the market entrance conditions in Germany have improved considerably over 

the last years. However, particular arrangements have still to be discussed in order to facilitate 

market access. The strongest worry is the availability of suitable train slots for  private operators. 

This problem is linked to the power of the DB Group. The solution suggested was the split off of DB 

Netz (infrastructure provider) from the DB Group and to create a federal state-owned infrastructure 

manager. 

Though Friebel et al. (2010) concluded that the rail reforms in the EU had a positive impact on their 

efficiency and output, it was without considering the level of subsidization (which can sufficiently 

affect the efficiency analysis). Another observation by Friebel et al. (2010) was that the sequential or 

incremental reforms are positively effective, unlike the package or so called ”shock” reforms. In 

other words, the layering, stretching and conversion as ways of maintaining the “development path” 

are recognized to be beneficial for railways unlike the “path disruption” generated by shock reform 

processes.  Nash (2010) argues that there are still problems in the reformed railway frameworks in 
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the EU related to (i) some existing legislation (such as infrastructure charges), (ii) independent 

regulation of the railway activities, and (iii) the financial position of the new EU member states’ 

railways. An independent (state) regulator is said to be the tool to solve the problems of 

discrimination and inefficiency of rail infrastructure managers (Nash, 2010; Beira et al., 2012). The 

introduction of an independent regulator is an illustration of a plasticity and layering process in the 

railway institutional framework.  

Another interesting result of Cantos et al. (2010) was that the vertical separation of railways is 

worthwhile only in combination with a horizontal reform (i.e. the introduction of competition in 

railway operations), which together lead to a greater competition and fosters efficiency of the 

railway sector. Cantos et al. (2012) tested different methods for calculating the efficiency and 

outcomes of the railway reforms. They came up with the conclusion that there are minor differences 

depending on which method is used, and more importantly agreed with the statement of previous 

researches that a vertical separation together with a horizontal liberalization is the most effective 

reform path. The combination of two types of competition setup of the plasticity, conversion and 

layering of the railways’ institutional organization. 

4. Existing institutional railway frameworks  

The EU countries adopted railway reform according to their local situation, which turned into three 

distinctive institutional models: the Swedish model, the German model and the French model (CEC, 

2006). The details on each of the models are exhibited in figure 3.3 and table 3.1.  

Figure 3.3. Matrix of alternative institutional railway models 

 
Source: Own elaboration 
 

Except those three models, there is a forth model of an institutional rail design used outside the EU. 

We use the regulator parameter to give an example of the differences and/or similarities among the 

institutional railway models. The regulator refers to an authorized body that carries out the control 

over the tariff settings, competition in the rail market, quality of services, etc. The railway authority 

or a special regulatory independent authority can adopt the regulator role. It is no longer permitted 
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under EU law for the Ministry of Transport to act as the regulator, and all EU members have moved 

away from this model. The institutional models on railways represent a great patchwork of 

institutional arrangements. This mixture of institutional arrangements is an outcome of individual 

path-dependence, lock-in, plasticity, layering, conversion and path creation phenomena that each 

railway experienced. It is peculiar that there is no strict and clear division between the countries and 

railway institutional frameworks adopted. An interesting observation is that the Baltic States that 

have considerable railway market shares in the modal split (more than 50%, which is close to the rail 

share in Ukraine) have adopted very different railway institutional models. Lithuania adopted the 

Swedish model, Latvia and Poland the German model and Estonia the French model. 

Table 3.1. Alternative institutional railway models (in EU member states and other selected states) 
Complete separation (the 
Swedish model) 

Holding company (the 
German model 

Separation of key powers (the 
French model) 

Vertically integrated 
model 

Sweden Germany France** Russian Federation 

Britain Austria Czech Belarus 

Finland  Belgium Estonia Ukraine 

Denmark Italy Hungary USA 

Netherlands Latvia Slovenia Canada 

Norway Poland Luxembourg Japan* 

Spain Greece   China 

Portugal Switzerland   Ireland 

Slovakia     Northern Ireland 

Lithuania      

*with regional horizontal separation of passenger segment i.e. the six passenger operating companies of the Japan Railways Group are 
separated by region. There is one company for the freight segment, i.e. Freight Railway Company or JR Freight, which operates all freight 
network operations. 
** in January 2015 a new law came into force of adopting a more Holding like structure to French railways 

Source: Own elaboration based on Wheat and Nash (2006) and CEC (2006) 

4.1 The Swedish model 

Britain went further than just separating the train operations and the infrastructure management. It 

privatized both in a very short time (1994-1997). By doing so, Britain has experienced a path 

disruption and displacement of the national railway institutional organization. On the contrary, 

Sweden was a pioneer and started reforms earlier than the UK, but finalized it only in 2004 (Nash, 

2008).  

4.2 The German model 

This arrangement keeps the infrastructure and operations as separate divisions within the same 

holding company. This model is believed to be not suitable for privatization as well as for the actual 

independence (of infrastructure manager and operator) for capacity allocation and charging 

activities (Link, 2012; Nash 2008, 2010). Nash (2008) stated that the separation between 

infrastructure and operations is a result of the principle that the planning and the financing of the 

infrastructure are regarded as state obligation, while the operation of services can be commercial or 

subsidized contractual activities. The majority of Central and Eastern European members of the EU 

have followed this development path. It was argued by Kircher (2005) that this institutional model 

keeps the benefit of an integrated railway while still allowing competition through open access. In 

other words it is an institutional model that by the means of stretching and layering of the old 

institutional structure adjusted itself to the new institutional environment. 

4.3 The French model 

This particular model includes a degree of separation of infrastructure from operations but so far 

with no real competition. This model can be seen as a hybrid version situated between a vertically 
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integrated model and a holding model. The French model includes (i) features of a holding model 

such as an infrastructure manager that subcontracts most of its activities to its main operator (e.g. 

the timetabling, traffic control and maintenance/renewal works) and (ii) features of a vertically 

integrated company (e.g. maintenance, train control and safety) and maintaining a strong market 

position at the level of rail operations as indicated by Gressier (2005). Since 2007, SNCF no longer 

has a monopoly on train operations but remains the dominant operator in the market. If a large part 

of the operations were in the hands of other operators any advantages of such a model would be 

negated. This model was adopted outside the EU as well, for example in Vietnam and Indonesia. This 

model validates the phenomenon of plasticity and layering by the fact that minor changes were 

implemented in order to adjust the institutional arrangements of the railways to the institutional 

requirements by the EC railway packages. 

In 2013 the French Ministry of transport initiated a significant reorganization of France’s rail 

industry, proposing reforms to encourage efficiency and sound financial management in the sector. 

At the heart of the proposals was the formation of a nationalized vertically integrated group 

company (holding) that integrates the roles of train operator and infrastructure manager. The 

railway reform law came into force on 1 January 2015. It aims at improving the quality of the public 

service for all users, including an integration of network operator RFF and the operator SNCF.  

On the infrastructure side, disparate management strands are to be unified into one company. RFF, 

SNCF -infrastructure and its independent directorate for traffic management and timetabling will 

together comprise the single infrastructure manager. The remainder of SNCF, that operates train 

services, will sit within the same group as the infrastructure manager, so as to facilitate the dialogue 

between the upstream and downstream components of the French railway system. The second 

objective for the restructuring is to restore the “economic equilibrium” in the French railways. RFF, 

the present infrastructure manager, carries debt of €31.5bn, which increases by €1.5bn per year. 

The government believes that a reorganized rail industry within a single group will have the critical 

mass to become a European and global champion, able to exploit opportunities in increasingly open 

rail markets (whether in network operation and maintenance or in running train services). Nationally 

owned integrated rail companies like Deutsche Bahn are increasingly active and successful in 

international rail markets. Finally, the French Government recognizes that for its restructuring to 

succeed, the French economic rail regulator ARAF will need expanded powers to ensure that access 

to the network is granted on an open, transparent and non-discriminatory basis.  

4.4 The vertically integrated model 

It is worth mentioning that the Russian railways (until recently a state owned company) initiated a 

reform in 2003 which presently is about to be finalized. The institutional structure of Russian 

Railways includes a joint stock company RZD (shares owned by state) with (i) vertically integrated 

infrastructure manager, (ii) train operator functions and (iii) limited horizontal competition (i.e. there 

are only private market players at the level of rolling stock). The freight and passenger sectors are 

divided into separate companies, completely or partially owned by RZD. RZD demonstrates a strong 

lock-in and path dependence and at the same time weak plasticity. Although private players were 

allowed into the rolling stock sector, the modified institutional arrangement of RZD differs only 

slightly from the pre-reform arrangements. The vertically integrated railways of the US and Canada 

have privately owned vertically integrated companies that compete, sometimes even having 

duplicated railway tracks connecting the same origin and destinations. The institutional 
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arrangements of these railways have been largely affected by the shock effect of the Staggers Rail 

Act of 1980, which deregulated the American railroad industry. This piece of federal legislation 

introduced a greater freedom in rate setting, and established a level playing field for inter-firm 

competition.   

5. Case study on the Ukrainian railroad industry 

5.1 Current status of Ukrainian Railways 

Ukrainian Railways (Ukrzalyznystya or UZ) is a fully state-owned company, existing since 1991 when 

Ukraine became an independent state. Previously, UZ was owned and operated by the Ministry of 

Transport of the USSR. For nearly 70 years the current UZ was part of a larger entity (Soviet 

Railways) until 1991 when it fell apart. At this moment in time path disruption takes place due to the 

rupture in the regulative institutional pillar. Using the terminology of institutional obstacles from 

Grabber (1993) the regulative institutional pillar of Scott (2001) corresponds to “political lock-in” 

meaning that there were thick institutional tissues that aimed at preserving existing traditional 

structures-railway institutional arrangements, however they got disintegrated in 1991.  

Table 3.2. Comparative analysis of railways in different countries (2012) 

  

Owner/ 
manager or 

railways  

Rank by 
rolling 
stock 

efficiency 

Rank by 
rail 

network 
efficiency 

Efficiency of 
rolling stock 

(th tons/ 
wagon) 

Efficiency 
of rail 

network 
(th tons/ 

km) 

GDP of 
country 

(bln. 
USD) 

Rail 
length 
(th km) 

Rail 
densit
y (km 

per sq. 
th km) 

Traffic 
(mln 
tons) 

Rolling 
stock 
(th. 

units) 

 
 

Model 

Poland PKP 1 5 17.85 5.92 489.8 19.6 38 116 6.5a Holding 

Belorussia BZD 2 1 
4.34 27.95 63.3 5.5 26.7 153.7 35.4b 

Vertically 
integrated 

Germany 
Deutsche 

Bahn 3 4 
3.99 11.91 3 400 33.5 116 399 100c Holding 

Ukraine Ukrzaliznytsia 4 2 
2.47 20.8 176.3 22 38 457.5 

185.5 
Vertically 

integrated 

Russia RZD 5 3 
0.85 14.79 2010 86 5.1 1271.9 1500.7 

Vertically 
integrated 

a 
for 2005; 

b 
27.2 state owned; 

c
 owned by 74 licensed operators; 

d 
moving towards a  holding model 

Source: own compilation based on different sources 

Freight transportation generates 76-78% of UZ’s total revenues, while passenger revenues do not 

exceed 11-14%. Cargo revenues, being the main source of total revenues growth, grew by 43% 

during the period 2008-2012. UZ’s railcar fleet and equipment are obsolete requiring substantial 

investments. Currently the rolling stock market in Ukraine is already significantly controlled by 

private market players. The latter is an evidence of the normative pillar persistence (Scott, 2001), or 

alternatively “functional lock-in” as defined by Grabber (1993), where the former interfirm 

relationships and practices  continue to dominate.   

During the period 2008-2013 the share of private operators in the total fleet in Ukraine grew from 

32% to 50%. This incident demonstrates institutional plasticity of railway arrangements that 

occurred the end of the decade and a certain path creation in the institutional development and 

evolution. Using the terminology of Martin (2010) the private operators’ emergence is a sign of 

institutional layering and stretching. 
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Figure 3.4. The rail network of Ukrainian Railways* 

 
*The Crimea peninsula annexed to Russian Federation as of March 2015 is not anymore a part of UZ network. 

Source: own compilation based on different sources 
 

Table 3.2 shows a comparison of several railways in Europe in order to get an understanding of the 

scale and importance of railways in the respective countries. Ukraine shows a low efficiency of 

rolling stock use (2.4 th.t/wagon) due to an overcapacity of rolling stock in the market and low 

efficient technology of cargo operations at the rail terminals. For example, the unloading is done by 

clam shell cranes except for several stations in seaports such as in the port of Yuzhnyi. The low 

efficiency of rail operations displays the functional and cultural lock-in (Grabber, 1993) or normative 

and cognitive pillar of institutions (Scott, 2001). 

Figure 3.5. Organizational structure of Ukrainian Railways 

 
    Source: own compilation 
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The current rail network of UZ is presented in figure 3.4. Three Pan European rail transport corridors 

pass through the territory of Ukraine, i.e. numbers 3, 5 and 9. The Ukrainian ports of Izmail and Reni 

are linked to pan-European corridor number 7, which goes through the Danube River. Moreover, ITC 

TRACECA (Europe — Caucasus - Asia) is developed which includes Ukrainian railways and Black Sea 

ports. UZ is the management entity for the railways, as well as its auxiliary enterprises and 

organizations. UZ maintains a managerial relationship with the six state-owned railway companies in 

figure 3.4, with the designated function of revenue reallocation to ensure that each railway receives 

an adequate proportion of revenues to cover costs. UZ functions as the state railway authority under 

the direct supervision of the Ministry of Infrastructure of Ukraine (figure 3.5). The Cabinet of 

Ministers of Ukraine appoints the UZ management. The State exercises substantial influence over 

the UZ through tariff regulation and other regulatory and legislative powers, including the level of 

compensation for preferential passenger transportation. The centralized and heavy organizational 

structure of the railway company demonstrates the strong influence of the long-established 

regulative institutional pillar (Scott, 2001) or political lock-in (Grabber, 1993) emerging from former 

soviet institutional arrangements. 

Figure 3.6. Rail traffic by commodity type in Ukraine, in million tons 

 
Source: Ukrstat (www.ukrstat.gov.ua) 
 

Figure 3.7. Location of main cargo generating regions in Ukraine and main customers of UZ  (in % of 
total rail traffic, incl. export, import, domestic)* 

 
*The Krym peninsula annexed to Russian Federation as of March 2015 is not anymore a part of UZ network. 

Source: own compilation based on different sources 

http://www.ukrstat.gov.ua/


 

101 
 

Figure 3.8. Rolling stock market in Ukraine in 2011 (wagons) 

 

 
 

 
 

Source: own compilation based on different sources 
 

As stated in the introduction of this paper, freight transport over land in Ukraine is dominated by rail 

with a share of around 60% in the country’s modal split. The majority of domestic and transit cargo is 

moved by rail in Ukraine. The majority of cargo transported by railway is domestic (51% in 2013) and 

export traffic (34% in 2013). Import and transit together represent about 15 % of the total railway 

traffic. These figures reflect the specificity of the Ukrainian economy, more precisely the export-

oriented nature of its economy lead by mining companies and heavy industry. The heavy industry 

proves to be a regional lock-in that is strongly embedded in the national institutional context 

(Hudson and Sadler, 2004; Martin and Sunley, 2006). Besides heavy industry commodities other  

bulk commodities such as wood products, grain and construction material make up the bulk of the 

rail volumes (figure 3.6). There are two possible reasons for the sudden emergence of construction 

materials as from 2005: (i) the statistics of Ukraine might be not accurate in their data collection and 

included this cargo in another cargo category before 2005; (ii) from 2005, Ukraine saw a boom in the 

construction industry leading to an increased demand for building materials.  The mining sector of 

Ukraine is generating the majority of rail traffic in Ukraine. For example, the Kirovograd region 

generates 6 % of the total railway traffic, which is primarily iron ore (65 % from the total Kirovograd 

traffic). As depicted in figure 3.7, the top five regions of Ukraine generate about 71 % of the country 

rail traffic. It should be noted that notwithstanding the armed conflict in 2014-2015 and the 

damaged railway network in Eastern Ukraine, the cargoes from these regions still reach Ukrainian 

Black Sea ports by rail for onward transport by sea. The political unrest in the region renders the 

basis for the regulative and normative pillar weakening (Scott, 2001) or political and functional lock-

in break-through (Grabber, 1993). Terminal operators in Ukrainian ports are witnessing a reduction 

in the amount of steel  and coal cargoes arriving by rail. Therefore they adapted their business by 

focusing on additional cargoes such as grain and cereals coming from the northern, central, and 
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southern  parts of the country instead. The railway cargo reorientation is a start of institutional 

plasticity and layering to changed institutional environment.  

Important to note is that 90% of the rolling stock owned by UZ is written off. According to the 

consolidated financial statements of UZ for 2010-2013 and transport experts (www.cfts.org) the 

withdrawal of the written off railcar fleet due to age and condition by 2020 would reach 15-80% for 

different wagon types. Meanwhile, the private fleet growth, which may substitute the eliminated 

wagons, is active only in the segment of the universal fleet (such as gondolas) where the dispatching 

is the easiest, while the specialized fleet would obviously fall in deficit in the near future (figure 3.8). 

During the 5-year period 2008-2013 the share of private operators grew from 32% to 50% of the 

total fleet availability in Ukraine. This situation escalated competition in the rolling stock market and 

spurred the dumping of rolling stock prices.  Virtually all traction wagons (94.5 % of the total fleet) 

are above their standard operational lifetime. This is a critical situation. Some transport specialists 

(see e.g. Kutaladze et al., 2014) mentioned that some 500 additional traction wagons are 

desperately needed to serve the cargo flows in the country.  

Figure 3.9. Revenues and Operating expenses, thousands of UAH 

 
Source: Ukrainian Railways official website (http://uz.gov.ua/) 
 

The financial statements of UZ reflect its operating model, where the profitable cargo transportation 

business subsidizes the passenger transportation segment. As seen from the gross margins 

generated by different segments, the biggest losses are found in (i) the writing off of wagons, (ii) 

suburban passenger transport  and to a lesser extent (iii) long-distance passenger transport. Cargo 

transportation generates 76-78% of total revenues, while passenger revenues do not exceed 11-

14%. Cargo revenues, being the main source of total revenues growth, grew by 43% during the 

period 2008-2012. The growth is mainly explained by the low baseline of revenues in 2008, which 

fell dramatically because of the financial and economic crisis in Ukraine and started to recover in the 

following years (figure 3.9, axis Y on the left). The key item in the operating expenses is the staff 

http://uz.gov.ua/
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cost, reaching 45-47% of total operating expenses (figure 3.9, axis Y on the right). Depreciation costs 

constitute 9.4% of the property, plant and equipment assets, the lowest level of last six years. The 

management accounting principles of the railway company are the effect of the long-established 

regulative institutional pillar (Scott, 2001) or political lock-in (Grabber, 1993) emerging from decades 

long institutional arrangements. 

Being one of the largest taxpayers in Ukraine, UZ’s profit sharply decreased from 6.7 billion UAH in 

2010 to 0.55 billion UAH in 2013. The profit fall is caused by a decrease in revenues and a growth of 

operating expenses and financial costs. Substantial misbalances in the margin structure are well 

depicted in the financial statements by different segments. Large volumes of eliminations combined 

with loss-making suburban and long-distance passenger businesses are diminishing positive margins, 

which were mostly formed by the cargo transportation sector. The prices of the suburban passenger 

transport segment are much too low with respect to the market prices (vs. bus tariffs). It is a 

demonstration of the ineffective pricing system for suburban transport which is far below the 

market prices and not cost based. For long distance services, the prices for bus and train are 

relatively at the same level and are market based. 

Term loans and credit lines of commercial banks are the main financial resources for UZ, constituting 

between 84 and 93% of the total borrowings portfolio in the past few years. Market borrowings of 

UZ in the form of bonds issuance increased more than 3 times during the period 2010-2013, 

reaching 2.5 billion UAH or 14% in the borrowings portfolio. Overall borrowings grew by 55% during 

the period to reach 17.9 billion UAH. With a tiny exception, all UZ’s borrowings (97-99%) are secured 

by proceeds from future revenues. This situation is the result of existing legislation, prohibiting 

private ownership of the public railway network.  

5.2 Rail Reform in Ukraine 

UZ is wholly owned by the State and, under current law, the property of railway transport 

enterprises may not be privatized.  

UZ is the one of the few railway companies in Central and Eastern Europe that maintained its old 

institutional framework introduced in the early 1990s. The Russian Federation started and is 

currently implementing its railway reform. The experience of Russian Railways is a good basis for 

comparing and analyzing it to UZ. Both railways are originating from the same previously centralized 

Soviet railway company and both became separate entities after the fall of the USSR. The railways 

had the same culture and similar institutional framework after they became independent. The 

comparative analysis between the two railways is presented in table 3.3 For UZ (as well as for 

Russian railways) the significance and the impact of labor unions on railways are very limited. UZ’s 

environment is essentially different from the majority of railways in the EU member states, where 

the labor unions have a very substantial role in the regulatory process (e.g. the European transport 

worker’s federation organizes campaigns opposing the European Commission’s 4th railway package). 

UZ is very much steered by the government and by the industrial tycoons which are the biggest 

cargo generators and jointly determine its own path dependence and creation. 

The rail reform program aims to improve the management of UZ and services provided in the railway 

transportation sector, to increase the efficiency of railway transportation, and also to develop a 

competitive market in railway transportation in Ukraine by 2019. In 2006, the Cabinet of Ministers of 

Ukraine approved the “Concept of the State Program for Reform of Railway Transport”. The State 
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Target Program for rail reform was adopted in 2009 and further restated in 2011. According to the 

State Target Program, initially scheduled for the period from 2010 to 2019, the reform measures are 

expected to be implemented in several stages. On June 25th 2014, the Cabinet of Ministers of 

Ukraine approved the resolution about the creation of a National Unitary Joint Stock Company (JSC) 

Ukrainian Railways. No incremental changes are expected to be realized in the current rail 

institutional design. The main points can be summarized as follows. The above described dynamics 

are the representation of the two former institutional pillars’ weakening (regulative and normative) 

and lock-in breakthrough (political and functional). The institutional arrangements were pushed by 

the new institutional environment to change and start to experience various forms of institutional 

transformation namely layering, stretching and conversion (Martin, 2010).   

Table 3.3. Path creation of the Russian and Ukrainian railway institutional model 

 Common Drivers How it evolved Results 

Russia • Loss making of 
Ukrainian rail way 
• Shortage of traction 
trains 
• Cross subsidization of 
passenger rail traffic on the 
cost of freight rail traffic 
• Lack of investment in 
infrastructure 
• Monopolistic rail 
owner/operator 
• Outdated Bookkeeping 
standards 
• Centrally regulated rate 
system, not linked to the 
costs of each transportation 
type 
• High rolling stock and 
network wear/depreciation 
• Outdated commercial 
operational business 
routines (bookings, traction 
etc). 

• Railway reform started in 2001, and planned to be finalized in 2015 
• Institutional reorganization of Russian RW Co into a Joint Stock 

company. 
• JSC RZD is the infrastructure manager, the only traction operator. 
• Passenger and freight traffic split into two separate state owned 

companies by Russian Federation. 
• Introduced private operators of rolling stock only (freight and 

passengers). 
• There are attempts to introduce on several routes of RW local 

private operators, that will be responsible for infrastructure and 
for operations. In case of: 

 positive results of the experiment - the routes with local 
private operators will be increased. 

 negative result the traction will be secured after the state RZD 
as before. 

• Excess competition in 

rolling stock market  low 
efficiency of the RW and rolling 
stock use (delays, low wagon 
turnaround etc.) 
• In order to improve the 
efficiency of RW, little rolling 
stock owners/operators were 
forced to form pools or merge 
in order to act more efficiently. 

Ukraine • New Law on Rail Ways in Ukraine+ institutional reform of RW 
Company, was planned to be realized in 3 stages: 
1. 2012-2013 creation of JSC Ukrainian Rail Ways 
2. 2013-2015 creation of the subsidiaries and structuring of them 
according to the activity type. 

3. 2016-2019 the elimination of the cross subsidization of 

passenger transportation on the cost of freight transportation and 

creation of an independent passenger rail way Company. 

•    Appearance of many rolling stock operators as from 2008 

(about 200 in total which represent about 45 % of the  market) that 

are acting mainly by dumping the prices for rolling stock lease.  

• The reform process is 
temporarily suspended 
• The market of rolling stock 
is very fragmented and 
extremely contestable which 
leads to market disruption and 
lack of available financing for 
rolling stock renewal. There are 
several big owners such as 
Lemtrans and Ferrexpo which 

represent 10% of total stock in 
Ukraine 

Source: own elaboration 
 

Stage 1 (initially planned 2010-2012) includes the merger of the current six regional railways and 

other numerous subsidiaries with which UZ maintains a managerial relationship, into one vertically 

integrated JSC (joint stock company) owned by the state, i.e. NRC (National Railway Company). That 

will allow to share assets in order to improve profitability. A legislative platform necessary to reform 

the railway transportation sector and the establishment of the NRC was created. The legal 

framework for establishment was set out by the Establishment Law, which was adopted by the 

Parliament of Ukraine on 23 February 2012 (entered into force on 22 March 2012). According to the 

Establishment Law, 100% of NRC’s shares are to be owned by the State. According to the 

Establishment Law, the Cabinet of Ministers of Ukraine was required to adopt the resolution on the 

establishment of the NRC within three months from the day when the law entered into force (i.e., 
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June 2012). However, due to the importance of the reform the draft resolution was subject to 

numerous consents and approvals by various State authorities and as a result, the relevant 

resolution has not been adopted, therefore, Stage I of the Reform Program has been completed with 

a delay in December 2015 and became a Public Joint Stock Company “Ukrainian Railways”. The latter 

is a clear example of a successful institutional lock-in breakthrough (political and functional) or 

pivotal changes in two institutional pillars (Scott, 2001) namely regulative and normative with an 

outcome of institutional plasticity and institutional conversion (Martin, 2010). 

Stage 2 (initially planned 2013-2015) envisages the introduction of horizontal competition (in the 

freight and passenger markets) only in the area of rolling stock. Stage 2 of the Reform Program also 

provides for the establishment of a vertically integrated railway production and technological 

system, which will include the introduction of an automated record and management system. In 

addition to that the reform envisages the improvement of the tariff policy, ensuring market based 

pricing in the competitive sectors of the transportation services; the establishment of central and 

regional transportation management centers; the introduction of mechanisms of financial support to 

passenger transportation; and the creation of the legal and organizational conditions for private 

passenger transportation operators to enter the market. Stage 2 also provides for the establishment 

of commercial companies (gospodarski tovaryvstva) in the sectors of suburban and regional 

passenger transportation to be owned by local authorities, the NRC and other legal entities. 

Stage 3 (initially planned 2016-2019) sets out longer term objectives for the railway industry in 

Ukraine, such as the introduction of a financial support mechanism to eliminate cross-subsidies of 

passenger transportation losses from freight transportation profits. It also includes the promotion of 

horizontal competition among the passenger rolling stock owners (excl. locomotives). In addition, 

stage 3 provides for the development of a network of logistics facilities and storage and distribution 

terminals.  

The following two stages of rail reform are taking place with a respective delay as the first one. 

Nevertheless, they represent a persistent institutional plasticity and path creation with  a proceeding 

gradual  institutional transformation (layering, stretching and conversion). 

6. Discussion and conclusions 

This paper presented an institutional approach to rail reform processes with a case study for 

Ukraine. Before moving to the final conclusions for the Ukrainian railway reform, it is worthwhile to 

draw lessons from the EU railway reform experience. The railway reform in the EU lasts already for 

almost 25 years (1991-2015), and still is not finalized. This demonstrates that the EC followed an 

incremental railway reform process by slowly opening up markets. However, some of the EU 

Member States have chosen to liberalize their railway sector faster and in more drastic way (UK, 

Sweden) than others (France, Ireland). The latter were more reluctant to go for reforms, and went 

for a phased implementation of railway reform. As a result, there exists a wide pallet of regulatory 

railway frameworks within EU Member States notwithstanding the unified policy of the European 

Commission. The range of frameworks stretches between a complete separation of infrastructure 

management and operations (the so-called Swedish model) and the vertically integrated model 

(Ireland). Lastly, the EU Member States that have a significant railway share of more than 50% in the 

modal split (i.e. Lithuania, Latvia and Estonia) adopted three different institutional models. These 

observations prove that there is not ‘one size fits all’ solution when it comes to rail institutional 

frameworks,   even if some Member States have a similar economic and historic basis.  
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The analysis presented in this paper shows the place-dependent nature of changes in the 

institutional-organizational framework for the rail sector. The case of Ukrainian Railways supports 

this notion. Ukraine presents a unique case given the path dependence created by its former Soviet 

history and given the great significance of rail in the national transport network and the role of 

industrial tycoons in cargo generation. The UZ represent an important facilitator for the Ukrainian 

economy and its reform has to be very well thought through in order to maintain and further 

develop the national economy.  

The current state of reform is quite promising. On June 25th 2014, the Cabinet of Ministers of 

Ukraine has approved the resolution about the creation of a National Unitary JSC Ukrainian Railways. 

The institutional changes are centered around three reform phases. The merger of the current six 

regional railways and other numerous subsidiaries into one vertically integrated joint stock company 

(JSC) owned by the state is a manifestation of layering, conversion, stretching, and plasticity from the 

evolutionary economics perspective.  

The introduction of horizontal competition (in freight and passenger sector) only in the field of 

rolling stock (wagon ownership) can be tagged as a stretching of institutional arrangements (adding 

new layers to existing institutional arrangements). The interactions and negotiations between UZ, 

government and rolling stock owners provoked the so-called critical moment of private market 

players’ legalization and institutionalization. The railway reform also provides few other novelties in 

its second stage, which represent the layering phenomenon, and determines the addition of new 

rules, procedures or structures to existing institutions: (i) the introduction of an automated record 

and management system, (ii) the improvement of the tariff policy; (iii) the establishment of central 

and regional transportation management centers; (iv) the introduction of mechanisms for financial 

support to passenger transportation in order to eliminate cross-subsidization; and (v) the creation of 

the legal and organizational conditions for private passenger transportation operators to enter the 

market. This alteration is a conversion which is a transformation of institutions in terms of form 

and/or function or can be seen as plasticity that explains the institutional change with no mandatory 

fracture of the existing path.  

When making the financial, asset efficiency and comparative analysis of UZ, it is expected that the 

initiated railway reform will be beneficial for the development of UZ. The railway reform is urgently 

needed. If no institutional changes would be taking place, the whole railway system might collapse 

given its old infrastructure, lack of investments, archaic operational working style and low overall 

efficiency. In this way, the reform of UZ is a necessity in order to be able to serve and further 

develop the domestic and transit railway cargo flows in Ukraine and spur the further development of 

the national economy.  

The central hypothesis put forward in this paper is that the regulated and state-owned RC model is 

the institutional framework that best fits the transport policy objectives and the economic 

environment of Ukraine. Based on the above analysis we tend to accept this hypothesis. Though the 

developed rail reform is a major step forward, it does not fundamentally change the ownership and 

regulatory principles. The reform thus shows a strong path dependence of the institutional 

evolution. We believe railway transport in Ukraine should not be exposed to shock reforms given its 

great importance to the national economy. However, further changes in the UZ institutional 

framework are needed to fit even better into the economic realities. We propose the following 

recommendations for the rail institutional framework adjustments in Ukraine.  These 
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recommendations support the idea of an evolutionary path in rail governance through incremental 

reforms and not a path disruption through shock reforms. 

First of all, the overall efficiency in UZ should be increased in all sectors, but especially in the loss-

making suburban passenger sector. The reform should include the introduction of frequent shuttles 

or shorter trains and the replacement of suburban trains by buses. It has to be mentioned that some 

steps have already been taken in this regard, namely: (i) passenger sector prices were increased 

during the year 2014 by 21% in comparison with 2013 (but yet they are not economically justified) 

and, (ii) the staff’s amount will be decreased by 5 % (or 17.500) by the end of year 2014 (mainly on 

account of the management and administrative staff). The declaration of Russian based company 

(Metalloinvest) in May 2014 is a confirmation of the much needed improvements in UZ in order to 

accommodate old and new flows. Notwithstanding the political conflicts between Russia and 

Ukraine, Metalloinvest declared that it will double its exports through Yuzhniy port in Ukraine in the 

coming 2-3 years. In 2013, the group’s export through Yuzhniy amounted to 3.1 million tons which is 

almost 4% of the total  export traffic of the port. 

Second, the government should consider to combine the first and second stages of the reform.  

Third, an activity based costing system has to be introduced in the accounting system of UZ in view 

of eliminating cross subsidization and allow a better cost control. Fourth, social sub organizations of 

the UZ structure (such as hospitals, kindergartens etc.) should be removed. Separate companies 

should be established to take care of these matters or these functions can be transferred to the 

central/regional administration. 

Fifth, there is a need for regulation on private rolling stock to avoid underutilization and 

overcapacity of rolling stock. In its turn it will allow several operators/rolling stock owners to operate 

efficiently and compete but at the same time not disrupt the market by price dumping, low 

efficiency and delays. A good example to follow is the EU railway directive which includes private 

rolling stock owners and private operators which meet certain regulatory requirements in order to 

be able to operate (e.g.  Directive 95/18/EC covers a set of criteria applicable to the issue, renewal or 

amendment of operating licenses by Member States ). Moreover, as argued by Kirchner (2005), this 

institutional model keeps the benefit of an integrated railway while still allowing competition 

through open access. By means of stretching and layering of the old institutional structure, the rail 

sector can adapt itself to the new institutional environment. 

Sixth, seaports can take up a more important role in rail investments and maintenance. If deep-sea 

and inland ports would be allowed to own and/or operate railway stations and shunting yards 

located in their hinterlands then the UZ can deploy its financial resources for other more urgent 

needs. 

Seventh, there is a need for the introduction of horizontal competition in the traction sector for 

freight services with special technical and economical requirements that railway operators are liable 

to meet on the tracks where there is sufficient market demand. 

And finally, the institutional reform of UZ is not an ultimate goal on itself. The eventual purpose of 

the regulatory and institutional changes is to create incentives to attract investments and funding 

sources for the modernization of the railway infrastructure and rolling stock (wagons and 

locomotives).  
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This paper does not claim to be a definite and complete analysis of the institutional railway reforms. 

The main limitation of this research is that the institutional reform analysis is very situational; it is 

place and time dependent.  For a different area or period, the outcome of railway institutional 

change could be very different.  In addition to that, there is room for further research in the field of 

Ukrainian railway reform, namely: (i) to assess and adjust the impact of the Crimean annexation on 

the railway configuration and the reform arrangements, (ii) to evaluate and align the effect of recent 

large infrastructural damages (during the armed clashes in the East of Ukraine) on railway operations 

and institutional reform setup, (iii) to compare the evolution of UZ with other railway companies 

from former communist countries and with a similar economic structure (Poland, Slovakia, etc.). 
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Chapter 4. The development of river-based intermodal transport: the case of 

Ukraine 
 

Note 

An earlier version of this paper was presented at the CEMS Research Seminar on Supply Chain 

Management, Riezlern, Austria, 12-16 January  2016.  

Abstract 

It should be noted that the (inland waterway transport) IWT in Ukraine currently is in its infancy in 

comparison with other land based transport means (rail and road) and with other countries that 

possess navigable rivers. This paper is an extension of the research initiated by Grushevska and 

Notteboom (2015) where  the concepts of intermediacy and centrality were introduced in order to 

assess the role of Ukraine in the global and regional transport networks. The list of key obstacles for 

Ukraine’s intermediacy function included IWT related barriers such as: (i) deficient inland waterway 

infrastructure, (ii) high IWT costs (fees for bridges, locks etc.) and (iii) pilotage charges. To date the 

transportation to/from ports is mainly fulfilled by road or by rail based multimodal transport 

solutions. We present the unutilized potential of  Ukrainian IWT that needs to be efficiently 

exploited for the benefit of the national economy and national transport system. This study intends 

to enrich the limited academic research on IWT systems in a transition stage, as exemplified by the 

case of Ukraine. 

1. Introduction 

Since its independence in 1991, Ukraine has been subject to many lost opportunities and let-downs, 

economic mismanagement and hesitant reforms holding back growth, corruption and oligarchy 

undermining the market economy, and episodes of power undercutting democracy. Ukraine’s per 

capita income at independence was higher than Poland’s. Twenty years later in 2013, even before 

the current crisis erupted, the standard of living had fallen more than 60 percent behind Poland. 

During the period between 2009 and 2014, Ukraine entered into eight IMF programs, none of which 

achieved the objective of inducing sustained reform. For several years, wages and costs rose, but 

productivity did not. Eventually competitiveness had slipped so much that GDP stopped rising and 

exports stagnated. Budget imbalances and gas sector deficits widened enough to add another drag 

on growth. 

Sadly, Ukraine’s financing needs considerably surged. While the geopolitical conflict imposed direct 

costs, there also were indirect costs induced by the geopolitical instability such as uncertainties in 

the finances of banks and the public sector, and the foreign exchange market destabilization. Exports 

were affected negatively by the disruption of trade with Russia and by the low international prices 

for grains and steel, which are major export products of Ukraine. External private financing dried up 

and capital outflows accelerated. The local currency hryvnia lost two-thirds of its value during 2014-

2015. Furthermore, inflation spiked above 40 percent, reflecting the currency depreciation but also 

rising energy prices. 

Despite the rugged current situation in Ukraine, the new government is strongly motivated and 

active in implementing long-awaited reforms of outdated legislation formalities in many areas such 
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as finance, taxes, trading and transport to name but a few. The combination of exchange rate 

depreciation and flexibility at the hryvnia’s new level is an important step. It is creating the potential 

basis for Ukrainian businesses to compete again on international markets. 

Against the current economic background as described above, this paper is an extension of the 

research initiated by Grushevska and Notteboom (2015) who used the concepts of intermediacy and 

centrality in order to assess the role of Ukraine in the global and regional transport networks. The 

list of key obstacles for Ukraine’s intermediacy function was dominated by factors of (i) general 

nature (e.g. regulatory/ legislative issues, customs formalities, etc.);(ii) port-related factors (e.g. high 

port dues and costs, and seaport legislation) and (iii)  inland shipping related e.g.(the legislation on 

inland waterway transport or IWT). There were other IWT related barriers identified in the analysis, 

such as: (i) deficient inland waterway infrastructure, (ii) high IWT costs (fees for bridges, locks etc.) 

and (iii) pilotage charges. It should be noted that the IWT in Ukraine currently is in its infancy in 

comparison with other land based transport means (rail and road) and with other countries that 

possess rivers.  

This paper intends to enrich the limited academic research on IWT systems in a transition stage, as 

exemplified by the case of Ukraine. 

2. Scope and approach 

As stated by Grushevska and Notteboom (2014) logistics is a key area to improve Ukraine’s 

competitiveness and to improve the ease of doing business in the country. The seaports in Ukraine 

play a substantial role in the transport industry and the national economy. The active involvement of 

the Ukrainian port entities in the effective hinterland distribution of  port-generated cargo could 

bring the port system to a more advanced stage of port system development, i.e. the port 

regionalization stage as coined by Notteboom and Rodrigue (2005). At the same time such initiatives 

could increase the competitive position of Ukrainian ports in comparison with other ports serving  

the same shared hinterland such as Baltic ports (Grushevska and Moskvichenko, 2012). Currently the 

transportation to/from ports is mainly fulfilled by road or by rail based multimodal transport 

solutions. We believe there is a huge unutilized potential in  Ukrainian IWT that needs to be 

identified and efficiently exploited for the benefit of the national economy (see figures 4.1 to 4.3). 

 

Figure 4.1. Role of IWT in the European Union  

 
Source:  Shkliar (2015) 
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The Ukrainian transport system (TS) remains to a large extent ignored in academic literature, 

Moreover, Ukraine lacks a comprehensive national strategy on transport development. Ukraine has 

for a long time heavily relied on the two land-based transport modes (i.e. road and rail), but these 

modes are currently in a progressing defective state (Grushevska et al., 2015). Grushevska and 

Notteboom (2015) identified the weak condition of the road system in Ukraine as one of the main 

bottlenecks (ranked 12 out of 26 bottlenecks) for the Ukrainian transport system.  The roads are 

deteriorating rapidly and their condition worsens further. Given that road and rail are deficient and 

excessive investments would be needed to ameliorate the situation, we could think of an alternative 

transport solution for Ukraine. In the early 1990s the IWT was heavily used in Ukraine with a modal 

share of 3% to 4.5%, or about 60 million tons per annum. Currently the popularity of IWT 

dramatically decreased with a share of only about 1% in the modal split (equal to about 6 to 4 

million tons per annum in 2013 and 2014 respectively) 

Figure 4.2. Density of Europe inland navigable waterways in 2013, km/1000km2 

 
Source: Shkliar based on Bakker Tilly (2015) 
 

Figure 4.3. Shares by IWT basins of the EU and the main cargoes transported via IWT in2013, % 

 

 
Source: Shkliar based on NEA and Eurostat (2015) 

 

The central research question for this paper is RQ1: What are the critical success factors and 

opportunities to spur inland navigation on the Dnepr River?  

The terms IWT and barge transportation will be mentioned interchangeably in this paper, meaning 

the same as the multimodal transportation of cargo via inland waterways mainly combined with a 

pre- or end-haul by truck.  

We pursue two quite distinctive goals in this paper and therefore decided to structure the following 

part of the paper in two consequent sections each with their own scope, approach, methodology 
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and conclusion: (i) evolution of the IWT market in Ukraine and (ii) network design. The concluding 

section of the paper will combine the findings from both parts.  

3. Ukrainian inland navigation market: evolution, terminals, fleet and 

regulation 

3.1 Theoretical foundation 

The theoretical foundation of our analysis is based on the evolutionary theory of economic change 

introduced by Nelson and Winter (1982). The evolutionary theory was selected due to its open 

system approach and its dynamic essence. First of all this theory is able to provide insight about the 

adjustment mechanisms that the ad hoc treatment of disequilibrium adjustment within the 

orthodox theory (formalization of the broader classic tradition of Western economic thought) does 

not. Secondly, the orthodox theory lacks the descriptive realism in the characterization of behavior 

and events. Moreover, it was accurately recognized by leading field academics (Nelson and Winter, 

1982; Becker, 2001) that the process of institutional development is an evolutionary process linked 

to the evolution of firms and industries. Evolutionary theory in a  broader sense includes a concern 

with processes of long term progressive change. Based on the above considerations we select the 

evolutionary theory as the main theoretical approach for this section. It enabled us to deal with a 

great variety of complex factors affecting the development of the IWT system in Ukraine and to 

answer the second research question (RQ2) we like to introduce here: Focusing on the overall chain 

competitiveness when using the Dnepr River, what are the factors and opportunities influencing 

the overall performance of inland transportation?  

The evolutionary processes analyzed by Fujita et al., (1999) and Fujita and Mori (1997) were 

associated with the gradual increase of the population size of the economy. The changes in other 

evolutionary parameters such as transport costs were not taken into account. The agglomeration 

forces considered in the evolutionary model were related to product variety in goods consumption 

while no transport elements were considered (such as harbors, rivers, transport networks etc.). In 

another contribution, Fujita and Mori (1996) introduced the water-based transport network into a 

monopolistic competition model of urban systems to show its indispensable role in city formation.  

As determined by the authors of the evolutionary theory there are three central concepts on which 

the theory is built on, namely: routine, search and selection environment (Nelson and Winter, 1982).  

It is essential to mention that the listed concepts are analytical and not temporal (Jacobs and 

Notteboom, 2011). 

1. Organizational routine - plays the role of genes of an organization. They result into regular and 

predictable behavioral patterns of firms. Routines are heritable (future firms are generated 

from the present ones) and lead to similar characteristics between firms. Firms with certain 

routines can do better than others, so that leads ultimately to the selection process. These 

circumstances impact the industry state and development over time. There are three types of 

organizational routine processes according to the evolutionary theory: (i) routine operating 

characteristics; (ii) period-by-period routines and (iii) routines that modify over time. The first 

two are acknowledged as routine guided and the last one as the routine breaking processes. 

2. Search - by this term all the organizational activities are denoted which are associated with 

evaluation of current routines and which may lead to their modification, to their drastic change 
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or to their replacement. The essence of the search resembles to the mutation process from 

biological evolution theory. The theory protagonists treat the search being partly determined by 

the routines of the firm (alike in the biological evolution where mutation is driven by its 

presence in the genes of an organism). The main focus of the evolutionary theory is the 

changing process by which firm behavior patterns and market characteristics are collectively 

shaped over time. Profitability operates through firm investment decisions as a main 

determinant of the expansion and contraction pace of individual firms. 

3. Selection environment - set of considerations that affect the company’s wellbeing and the 

extent to which it expands or contracts. The selection environment is determined by conditions 

outside the firms in the industry or sector (demand and supply conditions; behavior of other 

firms, etc.). In reality the search and selection processes are simultaneously interacting 

phenomena in the evolutionary process: the same aspects that provide selection feedback in 

the same time influence the directions of the firm’s search. The key idea is that the condition of 

an industry in each time period bears the seeds of its condition in the following period.  

Figure 4.4. Theoretical framework:  Evolutionary and institutional change of the IWT system 

 
Source: Own elaboration based on Jacobs and Notteboom (2011) and Nelson and Winter (1982) 

 

We further extend the theoretical framework presented above by the institutional change model of 

Buitelaar et al. (2007) that was later adopted in the work of Jacobs and Notteboom (2011) and 

applied to seaport development. Buitelaar et al. (2007) built a theory of institutional change which is 

a conjunction of evolution and deliberate design. We applied this model to the core concepts of 

evolutionary theory and phased them in relation to the concepts of organizational routine, search an 

selection environment (figure 4.4). The organizational routine in this case ultimately triggers the first 

window of opportunity for change when societal and market developments are considered to be 

incompatible with the existing institutional arrangement. The institutional reflections by the actors 

involved (referred to as `bricoleurs') generate ideas and solutions for the economic dysfunctional or 

societally incompatible institutional arrangement in what can be referred to as `institutional design'. 

The search phase starts when the existing institutional arrangements are successfully challenged and 

the critical moment for change occurs (1st window of opportunity, critical moment, in figure 4.4). 
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Still, this does still not entail that institutional transformation will ultimately take place. At the critical 

moment, contradictors of change will come up with alternative solutions. Therefore, in order for 

institutional transformation to be achieved, a second window of opportunity needs to be opened: 

the critical juncture (figure 4.4). This critical juncture emerges, comparable with three matching 

streams of Kingdon (1995), when the external developments have been translated into recognized 

problems which are matched by respective (i) solutions and (ii) institutional design which, most 

importantly, (iii) are politically and institutionally supported and approved. This phase can be traced 

back to the selection environment of the evolutionary theory, once all the above necessary 

conditions are matched, the institutional transformation will occur. Usually  the institutional 

transformation will be incremental (entirely new path of development is quite rare). We will base 

our analysis of IWT of Ukraine on this conceptual model that explains the  evolutionary nature of the 

change in an industry (Nelson and Winter, 1982)  and as Builtelaar et al., (2007) claim provides ``a 

better understanding of how actions aiming at institutional design are positioned within a 

perspective of institutional evolution''. Remarkably the institutional transformation within this 

model can be replaced by the organizational routine and organizational forms (Boschma and 

Frenken, 2006; Jacobs and Notteboom, 2011). 

Certain research has been already carried out (mainly as from 2000) on the intermodal barge 

transport system, as well as on rail-based intermodal transportation, which both have many 

fundamental similarities such as limitations to the rail/barge accessibility, pre- and post- haulage and 

necessity of intermodal transshipment. The theoretical basis of the existing contributions lay outside 

the evolutionary theory area, more precisely in the field of transaction-cost economics, transport 

geography, transport demand analysis, multi-criteria-analysis. Besides the intermodal network 

aspects described in the later section of the paper, the main issues  discussed in intermodal 

transportation research are: 

 Land use polices were investigated by Konings (2008) that support the conditions for 

competitive intermodal freight transport.  

• Optimal location of the intermodal barge/rail terminals – particularly interesting is the tool 

developed by Macharis (2000) for the determination of the terminal location based on the transport 

demand analysis and multi-criteria analysis (LAMBIT tool).   

• Critical success factors for the development of IWT. For example, Fremont et al. (2009) listed 

the following factors: (i) infrastructure; (ii) market characteristics (the more volumes are 

transported, the more viable IWT is); (iii) services and terminals (reliable and frequent connectivity, 

and terminal location close to the market); (iv) end haul road transport (acceptable rates for a 

competitive intermodal full chain cost); (v) the organization of the market (meaning  that the shipper 

needs to be provided an integrated end-to-end service between the deep sea terminal and the final 

destination, driving the necessity of coordination among supply chain actors (Van der Horst and De 

Langen, 2008; Panayides, 2002). There are only few contributions applying the evolutionary theory 

to intermodal transportation (Notteboom and Konings, 2004; Platz, 2009). The last one regarded 

IWT from the innovative service development perspective at three levels: (i) decision power of 

shippers and forwarders (micro level perspective), (ii) transport supply/chain perspective (meso level 

perspective), (iii) political and institutional framework (macro level perspective). Platz (2009) 

concluded that the next factors are crucial for successful barge transport: (i) bundling in space and 

quantity (economies of scale effect), (ii) backup transportation (to foresee the unreliability of barge 
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transport when navigation is blocked), (iii) guaranteed lead times, (iv) easy intermodal transfer, (v) 

complete transport-related service packages and the use of a load unit providing the capacity of a 

standard semitrailer.  

Given the above we need to state that there was no exhaustive evolutionary theory based discussion 

on the inland waterways (or barge-based intermodal transportation). With the current contribution 

we would like to continue the discussion of Notteboom and Konings (2004) and Grushevska and 

Notteboom (2014) and contribute to the evolutionary theory research by applying an integrated 

evolutionary approach to the inland navigation market based on the conceptual framework 

consisting of routine, search and selection environment. The aggregation level of analysis will be the 

meso level that analyses the sector and network dynamics (Boschma and Frenken 2006; Arthur, 

1994). 

3.2 IWT Evolution 

3.2.1 Characteristics of the IWT network in Ukraine 

In this section we will apply the earlier introduced three concepts of the evolutionary theory to the 

IWT system in Ukraine: the organizational routine, search and the selection environment. While the 

rather mature inland navigation markets of  the Danube River and the Rhine are well covered by 

various academic and technical studies, the Dnepr River function remains not so well investigated. 

The purpose of this chapter is to highlight the evolution of organizational routine and the search 

phenomena of the IWT within Ukraine, as well as within international transport corridors as selection 

environments.  The comprehension of the evolutionary nature of Ukraine’s IWT will allow us to 

depict the existing and missing seeds for the IWT system expansion in the future periods. 

Figure 4.5. Scheme of the Network of the E Waterways in Europe 

 
Source: Blue Book, United Nations (2012) 
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The total length of Ukrainian inland navigation network is 2130 km and consist of the following 

rivers: Dnepr, Danube and Southern Bug Rivers. All these rivers have the category “E” according to 

the international system of classification of waterways, which make them a unique deep water river 

system. At the national level the Dnepr River should play an active role in connecting the central part 

of the country including Kiev to the southern part of the country with the Black Sea. The Dnepr and 

Danube Rivers represent a connecting link and potential extension of the following European 

multimodal corridors: (i) TEN-T corridor Rhine-Danube (or also called 7th Pan European corridor) 

using the Ukrainian Danube ports, (ii) TEN-T corridor North Sea-Baltic, extending the corridor via the 

rail connections from Poland to Ukraine until Kiev, where cargoes are shifted to river transport (iii) 

Baltic-Adriatic (or also called 9th Pan European corridor) that could be similarly extended as North-

Sea Baltic corridor (already a container train service exists connecting Baltic with Black Sea- Viking 

train, Grushevska and Notteboom, 2015) and finally the Asian-European corridor connecting the 

central Asia with Europe (iv) TRACECA intermodal corridor, could include the barge-based 

intermodal transportation via Ukraine (see figures 4.5 to 4.7). 

 

Figure 4.6. TEN-T networks and the links to Ukrainian transport system 

 
Source:  Own elaboration based on TEN-T networks 

 

It should be noted that there are few missing links and nodes in this map: Minsk – Kiev high speed 

rail connection is missing. The available rail terminals in Ukraine (Liski Kiev, Liski Dnepropetrovsk and 

Liski Odessa) are located slightly far away from seaports and have the reputation of an overpriced 

and bad service. Ukraine could extend the TEN-T reach provided if (i)the corresponding logistics 
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infrastructure is developed; (ii) the reliable service at the existing trans-loading/intermodal terminals 

is delivered (at the border with Ukraine in Poland, Slovakia, Romania, Belarus) and (iii) a favorable 

regulatory framework is implemented  by Ukrainian public parties,  . In this context Ukrainian IWT 

may play an essential role in logistics chains connecting the Rhine-Danube and the North Sea-Baltic 

Sea and Baltic-Adriatic rail/road TEN-T corridors with other Sea basins and regions (e.g. Baltic, Black 

and Mediterranean Seas, Russia and Central Asia). A water-based connection up to Central Asia for 

vessels navigating down the Dnepr River would be as follows: sail via the Black and Azov Seas, then 

follow the Don River and the Volga-Don canal up to the ports of the Volga River and Caspian Sea.  

The Dnepr is the third longest river of Europe (after Volga and Danube)  and has a great potential for 

an active role in national cargo transportation. The Dnepr starts in Belarus and crosses  Ukraine in a 

curve from South to North passing by the main cargo generating regions in the country. It takes part 

in the European River corridor E40. Currently, the waterway between Dnepropetrovsk and Kiev is 

almost unused for navigation due to unreasonable high costs for passing the locks, for opening the 

railway bridges and some draft limitations. Kiev and Dnepropetrovsk have tiny rifts limiting vessel 

draft to 3 m, while overall draft it is up to 3,65m. As a result of these factors the biggest part of the 

Dnepr River is currently unexploited. The transportation of goods from Dnepropetrovsk to Kyiv and 

further to Belarus is almost absent.  

Figure 4.7. Dnepr and South Bug maximum navigational drafts 

 
Source: Ukragrocom 
 

The Danube: the ports located on the Ukrainian Danube are officially considered as sea ports: port of 

Reni, port of Izmail and port of Ust Dunai’sk. All the ports are state-owned and are connected to the 
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Black Sea via the canal Bystroe. There are no locks or bridges in the Ukrainian part of the Danube. 

The Danube represents a component of  European River corridor E80. 

The Southern (Yuzhnyi) Bug: The source of this river lays in the West from Dnepr, in the Volyn-

Podillia Upland in Ukraine, close to the Polish border, from where it flows southeasterly into the Bug 

Estuary (Black Sea basin) through the southern steppes. It is 806 km long but the main navigable 

area on the Bug is until ports of Nikolaev and Nikatera (35 km upwards from the Black Sea).  

There are many river ports and terminals along the banks of the Dnepr and Yuzhny Bug River (about 

23 in total). Ukraine's ten oldest and major river ports are: Chernigov, Kiev, Cherkassy, 

Dneprodzerzhinsk, Dnepropetrovsk, Zaporozhie, Nikopol, Novaya Kakhovka, Kherson and Nikolayev, 

used to handle up to 100 million tons of cargo annually in former Soviet Union times. The Dnepr is 

the only river in Ukraine with navigation locks.  

 

3.2.2 Stages in the development of IWT in Ukraine 

The evolution of Ukrainian IWT is characterized by specific discursive hegemony forms that can be 

divided into three routine stages that modified over time based on the industry transformation and 

adaption each having different search and selection environments: 

First stage (before 1992) 

During USSR times, the rivers of Ukraine were well maintained and actively used. At the end of the 

1980s — the beginning of 1990s there were about 50 million tons transported by IWT of mainly 

industrial cargoes. There were two Soviet state river shipping companies involved in IWT namely 

Ukrainian Danube Shipping Company (UDSC) and Ukrrichflot. In the 1980s, the Soviet Danube 

Shipping Company (SDSC) was a large and complex enterprise. Only its transport fleet numbered 

more than 1000 units with deadweight of about 1 mln tons. The annual volume of the shipping 

operations amounted to 11.5 – 12 mln tons. UDSC served mainly the Danube Ports (incl. the 

Ukrainian Danube ports of Izmail, Reni and Ust-Dunaisk) up to North Sea and other ports in the 

Black, Mediteranean and Azov Seas further up to Caspian Sea via the Volga-Don canal. Ukrrichflot in 

its turn served mainly the Ukrainian market via the Dnepr and Southern Bug ports. 

Second stage (1992-2008) 

After the downfall of the USSR and the subsequent economic crisis, an enormous withdrawal of river 

tonnage took place. That forced shipping companies to seek for new cargoes in other regions 

outside of Ukraine. In  the ten years following the breakdown of the USSR,  river traffic reduced by 

about ten times. The Joint stock company Ukrrichflot became the main river carrier within Ukraine. 

In 2004, the company’s transported cargo volume was 2,4 million tons.  

The second bigest shipping company of Ukraine changed its ownership as well. UDSC or “Ukrainian 

Danube Shipping Company” operates mainly outside of Ukraine and its traffic volumes in 2005 

represented a share of 25% of the whole transport activity in the section of 2400 km from the mouth 

of the Danube river up to the port of Kelheim, Germany (Doubrovsky, 2005). 

Except the considerable institutional, regulatory and economic changes at the national level, there 

were specific IWT industry changes. The ownership and the structure of inland shipping companies 

and inland ports entirely changed. As early as in 1992, Ukrainian river ports began to be operated in 

joint-stock ownership. And in 2002, already four of the river ports (i.e. Zaporozhie, Dnepropetrovsk, 
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Kherson and Nikolayev) were integrated into JSC Ukrrichflot which  currently owns a substantial 

share of these ports' shareholdings. 

Third stage (2008-now) 

At the end of 2008, Ukraine was severely hit by the world economic crisis. Nevertheless, local 

shipping companies managed to capitalize during the yearly 2000 and ordered a certain amount of 

vessels at mainly Ukrainian shipyards. As from 2008, the new vessels started to be delivered to join 

the remaining obsolete fleet. Only two companies at this stage were involved in the fleet upgrade: 

Ukrrichflot and Nibulon. JSSC Ukrrichflot in 2009 started the construction of its mixed navigation 

fleet (‘sea-river’) to transport general and bulk cargo. Nibulon, being a vertically integrated grain 

holding, ultimately constructed a significant fleet of barges and tug boats for its grain transportation. 

The overall number of ships in the Ukrainian fleet dropped significantly. The current average age of 

Ukrainian inland vessels exceeds 25 years. 

At present, the IWT system is quite outdated:  

 There is a lack of bunkering facilities in the river ports; 

 The majority of ports lack container handling equipment. Only Nikolaev, Dnepropetrovsk, 

Zaporozhye and Aquarelle ports have container facilities in place;  

 The available river fleet is quite obsolete; 

 There is a great need for  river dredging and the maintenance of navigation equipment 

(buoys, lights etc.) 

3.3 Market structure of IWT   

3.3.1 General market outlook 

Looking at the IWT market and applying the extended inland navigation market structure introduced 

by Bellen (2011) we found the following actors in the IWT market in Ukraine. Each group of actors 

and their current organizational routines will be  described later in more detail: 

 Independent shipping Co: Ukrrichflot (about 142 vessels); UDSC (514 vessels); Tavria Line (2 

vessels); Commercial fleet of Donbas (2 vessels); MD shipping; KDM Shipping; Enire; Ocean 

Stevedoring; Transship. 

 Charterers:  these are mainly the grain traders such as Hermes trading and Ukragrokom, Kernel, 

Topfer etc. 

 Own account operators: Nibulon (28 barges and 7 tugboats), Unigrain 

 Shipyards: Integrated in the Ukrrichflot and Nibulon Companies; and few other private and state 

owned shipyards. 

 Inland ports/terminals 
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Figure 4.8. Inland navigation market 

 
Source: own elaboration based on Bellen (2011) 
 

3.3.2 Terminals and terminal operators  
As an outcome of the routine settings, search and selection processes occurred in the IWT evolution 

stages the system or river ports and terminals is very diverse. Officially there are 17 private river 

ports and terminals on Dnepr River (12 river ports and 5 river terminals) and four sea ports on 

Southern Bug River (Nikolaev, Kherson are state owned; Nibulon and Nikaterra privately owned). 

There are three ports located on the Danube River that have the status of deep sea ports (but 

actually act as inland ports)  and are in state ownership (Izmail, Reni, Ust-Dunai’sk) see figure 4.9.  

Figure 4.9. Terminals and ports located on Ukrainian IWW 

 
Source: own elaboration based on different sources 

There are several big terminal operators in the Ukrainian IWT such as (i) Ukrrichflot which is a 

vertically integrated terminal operator and shipping company with 8 diversified ports,  (ii) Nibulon 

which is the domestic vertically integrated grain holding owning 7 specialized grain terminals) and 

(iii) Administration of Sea ports of Ukraine – ASPU with one port located on the Southern Bug, one 
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on Dnepr and three on the Danube.  The remaining terminals are owned and operated by smaller 

private entities.  

The current condition of inland ports evolution path is quite different but generally speaking the 

following features are common for the big majority of inland ports: 

 River ports lack suitable handling equipment for containers. The only operational river 

container facility is located in Dnepropetrovsk area (i.e. ports of Aquarelle, Dnepropetrovsk and 

Zaporozhskyi river ports on Dnepr and Nikolaev on Southern Bug).  

 The Nibulon grain terminals are well equipped and maintained. 

 Ukrrichflot river ports up until Dnepropetrovsk are actively used and relatively well 

equipped. The remaining ports have quite outdated handling and port facilities. 

 The ASPU ports on Danube and Dnepr have fairly aged port facilities. Kherson sea port which  

has the best drafts on the Dnepr river (up to 8 m) lacks a suitable transshipment base for handling 

cargo between river- and sea-going vessels. 

 The remaining few terminals in hands of smaller players are in an adequately technical 

condition. 

3.3.3 Fleet 
In comparison with the previously available the Ukrainian fleet is presently quite obsolete. That is 

the outcome of evolutionary forces during the second and third evolutionary stages namely (i) 

routine and (ii) search (characterized by a lack of investment in  shipbuilding, and selling and 

scrapping under questionable grounds of originally existing state-owned fleet) and (iii) selection 

environment (lack of attractive regulatory and institutional frameworks for the IWT development; 

cheaper alternative of land based transport modes). The last one continuously driving the 

continuous companies’ and ultimately industry’s shrinking. 

General outlook 

However if we look at the Ukrainian inland fleet in comparison with other national and regional 

fleets, the Ukrainian one seems meaningful. The main types of cargo carried by the inland fleet 

were, and to a certain extent, still are: metals, steel, grain, sand and other bulk cargoes.  

Figure 4.10.  Inland fleet of the Dnepr and Danube basins, 2012 

 

Source: Gunthner Ginkels 
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Figure 4.10 and  tables 4.1 and 4.2 present the inland fleet in Ukraine in comparison with other 

countries. Statistics exibit the inland fleet by each country located along the Danube and Dnepr 

rivers. The comparative display gives a good undertanding of other countries’ fleet and the relative 

share of Urkaine in the total operational fleet in the basin. 

Table 4.1. Evolution of the IWT fleet in in Ukraine 
  1990 2000 2010 2013 

Total Fleet, units: 29210 1670 904 635 

Oil tankers 6192 90 52 40 

Bulkers/ barges 6626 266 111 28 

Bulkers 10568 881 526 400 

Container vessels 601 46   2 

Others types (tugs etc.) 5225 386 214 167 

Total traffic, mln t 66 8 7 4 

Total 58488 3347 1814 1276 

Source: Ukrstat 
 

 Table 4.2. Inland fleet of the European river basins, 2012 

Country 
Freight 
ships 

Tank 
ships  

Push 
boats 

Towboats 
Freight 
barges 

Tank 
barges 

Total  

Scheldt-Rhine countries (BE, DR, FR, LUX, 
CH) 

6600 1990 1132 631 2541 155 13049 

Central - East Europe (BG, HR, H, MD, A, PL, 
Ro, SRB, SK, CZ, UA) 

486 39 422 275 3135 233 4590 

 - Ukraine 44 3 73 15 472 22 629 

 - Share of Ukraine 9.1% 7.7% 17.3% 5.5% 15.1% 9.4% 13.7% 

Source: Gunthner Ginkels 

The prevailing inland fleet arrangements in Ukraine is an outcome of the distinguished three routine 

stages shaped by the corrsponding search and selection environment outcomes of the following 

shipping companies:  

Nibulon 

Nibulon as previously mentioned it is a local vertically integrated grain producer and trader. The 

fleet owned Nibulon count about 35 units (28 barges and 7 tugboats). 

Ukrrichflot 

Ukrrichflot is a shipping company with its own river port infrastructure which provides integrated 

logistics solutions using the Dnepr river. Ukrrichflot is the major transport operator on the Dnepr 

river, owns, manages and operates more about 124 units of commercial cargo river tonnage, 

enabling the company to provide high quality service for its clients mainly withing Ukraine. 

The fleet is one of the key links of the integrated logistic chain. The fleet of Ukrrichflot consists of 

three main groups:  

1) River fleet performing carriage via the Dnepr and Danube river, with entry into coastal sea waters. 

2) Sea-river – Conventional fleet performing carriage between river ports and ports of other 

countries in international trade transactions. 

3) Tugs and auxiliary-service fleet which are engaged in additional (auxiliary) services (such as 

bunkering, collecting sludge/bilge, towing, etc. at the company’s ports).  
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UDSC 

The river fleet of the Ukrainian Danube Shipping Company comprises a river fleet makes up 91 self-

propelled vessel and 423 units of the non-propelled fleet. Furthermore, the fleet of the foreign joint-

ventures comprising 125 non-propelled units is in operation of the UDP. The characteristics of the 

fleet are: 

- river barges of various types with a cargo capacity ranging from 1000 up to 2300 tons; 

- river tugs-pushers; 

- self-propelled dry cargo vessels with a cargo capacity of 1814 tons which are also used for pushing 

of the barge convoys. 

The river fleet of the UDSC fulfils shipment of various cargoes such as iron ore ; coal and coke; grain 

cargoes; metal and various general cargoes; fertilizers in bulk and packaged; oil products; machinery 

and equipment; vehicles; cargo in containers; large dimension and heavy cargoes. 

The UDSC fleet operates along the whole navigable section of the Danube river from the port of Ust-

Dunajsk (Ukraine) and Constanza (Romania) up to the port of Kelheim (Germany) and in the reverse 

direction. In addition to river transportation, the UDSC river fleet performs shipments of  large 

project cargoes and heavy lift cargoes in the sea and the mixed river – sea service and from the 

Mediterranean Sea to the Caspian Sea as well as to the IWW ports of Russia.  

 Others 

The commercial fleet of Donbass Ltd performs two basic activities: shipment of general and bulk 

cargoes by its own vessels and rendering management services for the vessels of other companies. 

The company’s fleet consists of two vessels with general deadweight 9,000 tons. The commercial 

fleet of Donbass ensures delivery of cargoes of domestic and foreign charterers all over the world.  

Tavria live owns and operates two container sea-river vessels offering service between Constanza 

and Dnepropetrovsk. The vessels’ capacity is about 112 TEU (empty) and 92 TEU (loaded).  

3.3.4 Regulatory aspects of inland navigation in Ukraine 

According to the evolutionary theory, the regulatory and institutional changes are triggering the 

change of the selection environment in which the IWT actors coexist. IWT in Ukraine is quite 

complex. The main regulatory body for the river transport in Ukraine is the State Sea and River 

Transport Policy Department of the Ministry of Infrastructure. There are also other major regulatory 

players of Ukrainian IWT  including:  

Ukrvodshliakh: The state-owned enterprise is responsible for the development of public inland 

waterways and aims to create the conditions required to guarantee a safe navigation. This 

enterprise responsible for the implementation of policies relating to transport, technical 

requirements and the environment in the operation of the waterways and navigable locks in 

Ukraine. Moreover this body collects the lock passage dues and maintains the lock located on the 

Dnepr River. However, the locks are part of the of the energetic complex, namely they are 

hydroelectric stations used by “Ukrhidroenerho” enterprise – the state company of Ukraine that 

manages the hydro power plants along Dnieper and Dniester rivers.  

Ukrmorrichinspektsia. Is directly subordinated to Ministry of infrastructure of Ukraine whose main 

tasks are: (i) implementation of state policy in the field of safety at sea and river transport; (ii) 

provision of the safety in the IWW of Ukraine; and (iii) the provision of administrative services in the 
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field of maritime and river transport (e.g. issuance of port calls permits for foreign flag vessels). Both 

institutional arrangements  (Ukrvodshliakh and Ukrmorrichinspektsia) are archaic locked-in 

institutional arrangements (hegemonic discourse) that experienced limited modification and 

evolutionary adaptability. 

River Information Service of Ukraine (RIS): RIS services the Dnepr basin (from Kizomys to 

Vyshgorod) and Danube section of waterways and became operational in 2012. RIS originates from 

an EU framework directive introduced in 2005 that provides minimum requirements to enable cross 

border compatibility of IWT national systems. RIS of Ukraine is a branch of the state enterprise 

Delta-Lotsman, which in its turn is a part of the state enterprise ‘Administration of Seaports of 

Ukraine’ (ASPU) (RIS in Ukraine was created by the order of the Ministry of Infrastructure of Ukraine 

of 25.02.2011 No.7 ).The main responsibilities of RIS include: the improvement of the level of safety 

of vessel traffic; managing the efficiency of shipping by inland waterways  and environmental 

protection; the improvement of interaction with other modes of transport by providing vessel 

owners and all authorized users the RIS web-site based information with real-time status on shipping 

condition of the Ukrainian IWW and any other relevant factors that may affect navigation in RIS 

zones on the Dnepr and Danube Rivers. The adoption of the contemporary information systems in 

Ukraine compatible with the EU requirements represent an adaption process of the institutional 

arrangements of Ukrainian IWT. 

New law on IWT:  

During the third evolutionary stage of IWT in Ukraine existing organizational routine was strongly 

debated by the IWT stakeholders. A strong institutional reflection has taken off. As a result during 

the last years the strong perception of issues and problems has been created and possible ideas and 

solutions for a different institutional design of IWT have been formulated. The above described has 

generated the opening of the  1st window of opportunity in the search challenge. 

The sizable outcome of this deliberation  is draft law on IWT of Ukraine being currently under 

deliberation in the Cabinet of Ministers of Ukraine. The draft was jointly produced by the majority of 

the stakeholders involved in the IWT in Ukraine. The expected implementation of the law is 

forecasted for the first half of 2016. The main purpose of the new law on IWT of Ukraine the 

following  perceived problems working out: (i) liberalization of the IWT system for navigation, and (ii) 

elimination of the bureaucratic formalities levied on vessels operating in the Ukraine. Some of the 

main policy solutions in the new law are as follows:  

 Formation of the IWT administration that will be directly subordinated to Ministry of 

infrastructure of Ukraine. The Ukrvodshliah body will be removed and its function will be levied 

on the IWT (e.g. river maintenance). 

 Abolition of the payments for lock and bridge openings. The maintenance of locks will be fulfilled 

from the extra premium from the electricity sell which is produced at the power plants that use 

the locks for energy production. 

 Cancellation of the canal dues for vessels with a  draft smaller than 4.2 m. 

 Introduction of a unified "vessel due" that will replace the numerous charges used before. 

However, it is still not clear what will be the method and the size of this "vessel due". 
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 De-monopolization of the obligatory all river long pilotage services currently rendered by the 

state owned pilotage company "Delta lotsman".  

 The extension of the navigable period, since before the navigation was allowed only eight 

months a year from March 25 to November 30. The new law allows the navigational period to be 

determined bases on the actual weather and ice conditions that could ultimately lead to a 

greater navigational period of 10 months instead of 8 as before. 

 The law will be the basis for the following National Strategy of development if IWT. 

The initiation of the aforementioned law represents a huge step towards the right direction but still 

there remains a certain vagueness. More precisely the new law on IWT is heavily dependent on the 

coming national IWT strategy which makes the IWT law very ambiguous.  

3.3.5 Regulatory practices in IWT of Ukraine: their impact on the intermodal 

competitiveness of IWT 

The regulatory practices are the strong forces shaping constantly the IWT selection environment. 

Moreover they constitute the basis of institutional arrangement namely the regulative and 

normative pillars (Scott, 2001). The third institutional pillar namely cultural-cognitive is not explicitly 

discussed in our paper. These  locked-in institutional pillars negatively affect the costs connected 

with calling inland ports in Ukraine. Figure 4.11 presents some of the components of the 

disbursement account of the vessel.  

Figure 4.11. The approximate costs of navigation on the Dnepr river, as $/tone 

 

Source: Ukragrocom 

Excessive additional expenses on pilotage, locks, bridges and one-time permits make transportation 

on the Dnepr river more expensive than rail and/or road transportation.  

1. Port dues and charges are levied based on the Decree of the Ministry of infrastructure #316 

from 20. 05. 2013. Port dues for vessels in international navigation are 10 times higher than for 

vessels in cabotage navigation under national flag. The port dues and charges for the foreign flag 

vessels are 10 times higher than for national flag vessels.  On average for a vessel with a tonnage of 

2930 tons the fees will be 1.36 per ton. 
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Figure 4.12. Locks passage fees on Dnepr  for national and foreign flag vessels 

 
Source: Ukragrocom 
 
2. Pilotage fee is based on the Decree of the Ministry of infrastructure #9655 from 03. 12. 

2013. Currently pilotage is a compulsory service rendered by Delta-Lotsman along the whole river. 

This makes the pilotage service exceedingly expensive. Moreover, there are significant surcharges to 

the base tariff such as for night-time operations (+25%), for weekends (+50%) and weekend night 

time (+100%). 

3. A lock passage fee is levied based on the Resolution of the Ministry of infrastructure #236 

from 22. 02. 1999. Navigation on the Dnepr River means passing a number of locks, including 

Zaporozhe single lock (with a water drop of 37.5 m in the lock), which is the 3rd highest lock in the 

world. There is a large difference of lock passage fee for national flag and foreign flag vessels. 

Regardless of the vessel flag the ultimate cost per ton (a vessel of up to 3000 tons) is 3$ per ton. 

4. A bridge opening fee- is based on the clause #99 of the Ukrainian Railways (UZ) Statute. 

Every vessel with a height above the maximum of 8.5 m and 9.7 m (passing the Kremenchug and 

Dnepropetrovsk bridge respectively) is obliged to pay the bridge opening fee. That significantly 

strains inland shipping.  

5. A port call permit fee is levied based on the Decree of the Ministry of infrastructure #665 

from 09. 11. 2012. Every foreign flag planning to call an inland port or terminal has to apply for one 

time permit issues by the Ukrmorrich inspection. 

  

3.4 Sub-conclusion  

The research question of this section (RQ2) was as follows: The overall chain competitiveness using 

Dnepr River? What are the factors and opportunities influencing the overall performance of  inland 

transportation? In order to answer this we based our analysis on the three concepts of the 

evolutionary theory applied to the IWT system in Ukraine: the organizational routine, the search 

and the selection environment.  

Routine: The IWT system has witnessed three  routine stages. The last stage is dominated by several 

big players that push for change: (i) terminal operators and (ii) shipping companies/own account 

operators. The terminal operator market is very diverse but there are several players that dominate 
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the market such as  Ukrrichflot and Nibulon, both being vertically integrated companies. As an 

outcome of numerous regulatory burdens (such as additional expenses on pilotage, lock usage, 

bridges and one-time permits) the transportation along the Dnepr becomes more expensive than 

multimodal or purely rail and/or road transportation. Regulatory bodies are realizing their significant 

outdatedness and reflect on the possible solutions for the change implementation. So the (i) 

external developments of the IWT market being incompatible with (ii) the current institutional 

arrangements trigger (iii) the institutional reflections form the discursive hegemony (in the third 

evolution stage of IWT) and push towards a search process and open the first window of 

opportunity. More precisely there were three active market players (Nibulon, Ukrrichflot, Hermes-

trading) supported by the European business association in Ukraine (EBA)  that vigorously urged as 

from 2008 for the needed change in the IWT institutional change. Each of the market players had 

their own interests but the common goal and understanding of the inefficiency in the IWT 

institutional and regulatory arrangements created the push to the 1st window of opportunity. 

Search: Shipping companies and terminal operators perceive the problem of IWT contraction and 

low competitiveness. The search process of market actors force the formation of initial ideas and 

solutions by the governmental bodies for a new institutional design. The last one having a relatively 

strongly political endorsement to revive IWT in Ukraine in the third development stage (20012-now). 

That led to several solutions in 2015:  

(i) implemented solutions: after three version of IWT law one version (#2475a) was adopted by the 

Transport Committee of Ukrainian Parliament (Rada) and recommended to the Rada to accept this 

law; documents’ amount decrease to be handed to the deep sea harbor master by the inland vessel;  

(ii) in progress solutions: negotiations about dredging on Bug river between Nibulon and 

Government of Ukraine; IWT vessel inspection optimization; regulation change in favor of reduction 

of inland vessel crew on board; regulation revision about compulsory pilotage on the IWT of Ukraine; 

regulation revision concerning bridge opening fees; regulation revision concerning increasing the 

towage limitation from 2 up to 4 barges simultaneously on the Dnepr-Bug Liman Canal region.  

Selection environment: The general dynamics in the selection environment throughout the three 

routine stages identified in the IWT development can be characterized as devolution and stagnation. 

The unfavorable characteristics of the environment negatively affected the IWT causing its ultimate 

contraction. We can clearly see throughout the periods the path dependency of the IWT industry,  

where in each routine period it bears the seeds of its condition in the following period. This is the 

result of mainly the lack of an attractive regulatory and institutional framework for IWT 

development that triggered the lack of investments in the shipbuilding and active selling and 

scrapping of the fleet in the 1990s.  

However the search and selection processes in IWT’s third development stage notably, 

simultaneously interact and  provide selection feedback and at the same time influence the 

directions of the individual firms’ search. Recent changes in the selection environment of the IWT are 

driven by the search processes of large vertically integrated companies which can make use of their 

market power and counteract the strong governmental regulatory intervention. We observe the 

following  selection environment characteristics in the current selection environment: the market 

developments translated into recognized problems by all private and public stakeholders which are 

coming up with primary (i) solutions, (ii) institutional design and (iii) are politically supported. The 

early proof of the critical juncture launch and opening of the second window of opportunity is the 
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adoption in early December 2015 of one version of the Law on IWT by the Transport Committee of 

Rada which is passed through to the Rada for the approval and adoption. The earlier being in fact a 

combination of (i) the policy solution of the institutional design and (ii) political endorsement. The 

determined search process has a strong potential that shapes the selection environment and the 

institutional transformation.  The described forces threatens the long term market openness and 

competition level since there are few dominant players within the fleet and inland ports markets. 

This argument is further developed in the following part of the paper.  

Resuming the carried out study, we refer back to evolutionary theory and the port regionalization 

concept (Notteboom and Rodrigue, 2005) by supporting the link between the two. Regionalization of 

the deep-sea ports of Ukraine and the subsequent development of the river-based transport chain 

can lead to the development of a regional load center network.  The above will be feasible under the 

condition that the current and following search and evolving selection environment in the IWT 

market lead to the establishment of the institutional transformation and ultimately to the new 

favorable organizational routines (e. g. (i) regulatory system that supports the IWT market 

expansion; (ii)  new approaches in deep-sea and inland ports governance; (iii) change in deep-sea 

functional focus that goes beyond the traditional port perimeter; (iv) a more open and competitive 

IWT market; (v) a national transport strategy that coordinates the whole national transport system 

of which IWT takes part etc.). 

4. Network design and cost model for container transportation via Dnepr River  

4.1 Theoretical background 

In the current section we apply  a cost and time model as an extended application of the 

evolutionary  framework introduced in the previous section. By doing so we assess the beneficial 

selection environment’s characteristics in a more quantitative way in order to take advantage of the 

upcoming 2nd window of opportunity and transform it into the critical juncture and IWT institutional 

transformation. Transportation is  an ecosystem where goods are produced and consumed in 

various locations which drives the need of transportation. The transport system (TS) as defined by 

Rodrigue (2006) consists of three main components: nodes, networks and demand.  The 

improvements in TS changes the relationship between time and space. Due to cheaper, faster and 

easier access between locations, space-time convergence takes place (Rodrigue, 2006). At the same 

time the dissimilarity in the TS development in different parts of the world resulted in considerable 

differences in space-time relationships mainly between developed and developing countries. Since 

the barge intermodal transportation is a TS on a smaller scale we will apply this theory in order to 

answer RQ3: What is the contribution of terminals to the cost and quality performance of inland 

navigation? 

An application of the theoretical approach to TS can be found in Konings (2009) on the system 

analysis of intermodal barge transport. We will use the system analysis approach in order to answer 

RQ4: What is the optimal network design for container transportation via IWT in order to increase 

the IWT share in the modal split? The system analysis covers three chain activities namely: (i) barge 

transport itself, (ii) transshipment; and (iii) truck haulage (pre-and post-). They are looked at from an 

operations perspective and their relevance is asserted for the overall intermodal chain performance 

and for the competitiveness to other transport solutions. Formulated differently the selection 
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environment of the barge based transportation is assessed based on its price competitiveness versus 

other modalities (uni or inter-modal). 

 
Figure 4.13. System analysis of intermodal barge transport 

 
Source: adapted from Konings, 2009 
 

In the following part, a literature review on the IWT networks will be presented followed by the 

visibility analysis of the intermodal transport chain via the Dnepr River and the optimal network 

design and cost model for container transportation via the Dnepr River. Finally, the conclusions will 

be presented in the last part.  

Academic research on IWT networks highlights several matters such as: 

• Service network design - mainly related to the transport service providers considering 

selection and scheduling of the services, specifications of terminal operations and the routing 

options (Crainic, 2000). Woxenius (2007) proposes a general framework for routing 

principles/options in a transport network based on the following factors: direct link, corridor, hub-

and-spoke, connected hubs, static routes and dynamic routes. Kreuzberger (2008) made a synthesis 

of the bundling networks for intermodal rail traffic which are very much alike as the IWT based. 

Notteboom and Konings (2004) analyzed the spatial dynamics and evolution of the barging network 

in Europe. Notteboom (2007) made a substantial conclusion that “a sustainable network of inland 

terminals is not necessarily the same as having many terminals, but it does mean a network that 

makes maximum use of the functional interdependencies with seaports and other transport modes, 

offering value in logistics activities”. Konings (2009) evaluated the opportunities to improve the 

competitiveness of container barge transport in the hinterland of Rotterdam through a 

reorganization of container barge services.  

• Terminal operators - Kreuzberger (2008) investigated the importance of terminals in the 

bundling of flows through the network. There has been other research carried out afterwards 

showing the high importance of rail terminals in traffic bundling and routing (e.g. Ballis and Golias, 

2002; Bontekoning, 2006; Rodrigue, 2008).  

• Pre- and post- haulage and full supply chain control -  it has been underlined in a number of 

researches that the pre- and post- haulage has a strong influence on the overall transport cost, and 

so on the competitiveness compared to road transport. The cost saving in the pre- and post- haulage 

was illustrated by means of (i) concentrating all traffic in one carrier or (ii) centralizing the planning 

of pre-and post- haulage trips (Walker, 1992; Morlok and Spasovic, 1994; Transcare, 1997); or (iii) 
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selecting the pre-and post- haulage options based on their cost and transport landscape 

characteristics (the spatial and temporal pattern of transport volumes in a terminal service area) 

(Nierat, 1997; Kreutzberger et al., 2006). 

•  Hinterland coordination of the container transport chains was discussed by van der Horst 

and De Langen (2008). The importance of coordination and cooperation between the actors of the 

network (such as among terminal operators, vessel operators, etc.) may lead to denser freight, 

economies of scale and improve the overall performance of the hinterland network (Caris et al., 

2008; Groothedde, 2005). Konings et al. (2009) made a comparative analysis between hinterland 

barge transportation in the US and the Netherlands. A major conclusion from their work is that in 

both regions there are important roles for multiple public and private sector players in order to 

further develop the container barge hinterland system. Specific problems in the Netherlands are 

connected with the inefficient handling of the barges in the deep sea ports. The reasons for the 

underdevelopment of container barging in the US is country specific and are of a broader character. 

Rodrigue and Notteboom (2010) made a comparative analysis of gateway logistics in the US and 

Europe. They show that hinterland distribution in the US is highly rail dependent even for long 

distances. In Europe, the short and medium distances are barge and truck based; and the medium 

distance is served by rail.  

• Improvement of container handling in sea ports was investigated by Douma (2008). The 

potential way of adjustment and negotiation of the time schedules between the deep-sea operators 

and vessel operators is proposed.  

• Software support is addressed by De Langen et al. (2006) aimed to secure the efficient 

access to the hinterland. 

4.2 The competitiveness of river based intermodal transport vs pure road and rail transport– 

insight from previous studies 

Several studies focus on the optimization of river transportation and the increase of its 

competitiveness in comparison with other modalities (road and rail) on the shortest possible 

distance.  

Figure 4.14. Rhine corridor transport volumes and share per transport mode by distance in 2007, th. 
tons and % 

 
Source: EC (2011) 
 

For a long time, it was assumed that intermodal transportation could only be competitive on 

distances longer than 300 km (EC, 2001). However, in the past decade intermodal transportation has 
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been implemented on much shorter distances. As the economically viable use of river based 

transportation is not purely distance dependent, we will try to give a short overview of the research 

outcomes outlining the complexity of the economic viability of intermodal barge transport. The 

latter demonstrates the importance of “real places” analysis, since the institutional environment in 

various places and at distinct moments in time is different.  

Figure 4.15 visualizes a conceptual theoretical model for intermodal transport which was adopted by 

Konings based on Nierat (1997) and on the economic theory of market areas (Palander, 1935; Hyson 

& Hyson, 1950). It follows the same logic as the concept used by Konings (2009)The comparison 

between intermodal transport and road transport is based on the transport from A to M, which in 

case of road transportation is a direct connection, although for intermodal transport through an 

intermediate terminal B (part b of figure 4.15). The cost curve of transportation is coned shaped and 

starts in point A for road transport where some costs already occurred (part a of the figure 4.15). B 

represents the intermodal transport costs at the terminal where the barge or rail haul ends (part a of 

the figure 4.15). At this point several of the costs already occurred such as a truck haul operation 

from the shipper to the terminal, the rail or barge haul, and transshipment. The only cost not 

included is the last mile post-haulage to the destination M. The costs for this component will be 

presented by a fixed and variable part proportionally to the distance between B and M. The cost 

curve for intermodal transport starts at the point B and intersects the cost curve of the road only 

mode. This intersection is the break-even point of the costs for pure road and intermodal transport. 

 

Figure 4.15. Derivation of the market scope of intermodal transport 

 
Source: Konings (2009) 
 

The presented theoretical model inclines that there are several factors that shape the viability and 

market scope of intermodal transport. These factors correspond to three main processes that can be 

identified in the intermodal transport chain: terminal transshipment, the barge or rail haul and pre-

/post- haulages. 

 • Terminal handling 
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Transshipment of load units is an inevitable and costly activity in the intermodal transportation. 

Their costs vary significantly, depending on (i) the location of the terminal where the handling is 

fulfilled, (ii) type of transport mode, (iii) type of equipment used, (iv) government subsidies, (v) 

availability of quay or rail tracks depending whether this is barge or rail based intermodal transport, 

and even depending on (vi) the land ownership of the terminal (whether it is owned or rented). The 

share of the terminal handling in the total cost of the intermodal transport chain diminishes with the 

increase of the distance of the transportation. From the empirical research the share of the handling 

operations in the total cost of the intermodal transport chain is said to be between 10%-30% 

(Rutten, 1995; Arcadis, 1991; Macharis and Verbeke, 2001), but it is very much case dependent and 

can be either lower or higher than these marks in other particular cases. 

• The intermodal network (barge or rail based) 

The cost per load unit in rail and barge transportation is dependent on the economies of scale, more 

precisely factors like: (i) the size of the train/barge, (ii) load factor of the train/barge, (iii) the 

distance overcome and (iv) the frequency of the services (Konings, 2009).  

Dependent on how freight flows are bundled, different types of networks can be used. The four 

basic bundling network models are presented in figure 4.16 (Kreutzberger, 2008). These principles 

were previously applied to barge navigation by Notteboom (2007) and by Veenstra and Notteboom 

(2011) to barge transport on the Yangtze and Rhine rivers. The main goal in their research was to 

select an appropriate network design to the particular spatial spread of the freight flows (volume 

and direction wise). Usually the direct intermodal connections require large volumes, whereas the 

bundled networks required less volumes from certain destination, since they can combine the flows. 

However, bundling drives the costs for additional transshipments up as well as lengthens the 

distance and the delivery times (thus potentially decreasing reliability). The benefits and drawbacks 

have to be compared against each other in order to choose a network design type.   

 

Figure 4.16. Four basic principles of freight bundling 

 
Source: Kreutzberger (2008) 
 

From the available freight bundling concepts the types A and D are used in the rail and barge based 

intermodal transport. The collection/distribution network is not yet practically implemented, while 

hub-and-spoke is mainly used only in rail transport (Konings, 2009). The line network is enabling the 

train/barge to fulfil intermediate stops to transport more cargo and so to increase the loading 
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utilization rate of the vessel. At the same time this design increases the transit time. This scheme is 

widely used on the Rhine River and for larger distances. The preference of point-to-point and line 

network can be explained by the fact that there are mainly direct deliveries and that the container 

barge transport is mainly hinterland transport of the containers to the end users. The containers 

have always a sea port as an origin or destination which makes the other bundling designs less 

suitable.  

• Pre- and post-haulage 

Pre- and post-  haulage transportation is often inevitable since the end destination and/or the 

shipper are not located at a terminal. Distance wise the length of these sections is relatively limited 

(usually around 25 km) whereas the cost share of these hauls in the intermodal chain costs in 

significant (Konings, 2009). An empirical example from an intermodal rail based transport chain 

demonstrates the train haul of 500 km and the pre-and post- haulages of 25 km at both ends (50 km 

in total) of the chain can easily count for 50% of total chain costs (Transcare, 1997). The work of 

Macharis and Verbeke (2001) reaffirms the significant weight of the pre- and post-haulage in the 

total chain cost. They analyzed an intermodal barge based service with a barge haul of 55 km and a 

truck haul of 20 km, and the total chain cost consisted of 25% for barge haul, 30% for the 

transshipments and the remaining 45% for the post- truck haulage.  

 

Figure 4.17. Total intermodal barge transport chain cost structure 

 
Source: adapted based on Macharis and Verbeke (2001) 
 
These findings clearly reveal that the success and viability of intermodal container barge 

transportation heavily depends on the other operations beside the pure barge haulage. 

4.3 Network design: the Dnepr Case 

The average distance from the Dnepr estuary in the Black Sea, West of Kherson, to the closest deep 

sea ports (Iliychevsk, Odessa or Yuzhniy) is more than 100 km. This distance does not allow purely 

river vessels (such as barges) to reach these deep sea ports. 

The maintenance of the infrastructural inland waterway facilities has generated high costs, however, 

the existing facilities are not being used to a significant extent. As a result, the Ukrainian IWT can 

hardly compete with other modes of transport. However, there are two modest container services 

operating on Dnepr River: CMA-CGM and Ukrrichflot. These being an outcome of the search process 

taking place during the first window of opportunity in the IWT institutional arrangements in Ukraine. 

 CMA CGM and Tavria Line container service 

This weekly service between Constanta and Dnepropetrovsk exists since 2010.The yearly container 

volume is about 40,000 TEU of import containers. This service includes only a post-haulage, which 

makes it more price competitive and attractive. 

20% 30% 25% 25% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

pre transhipment barge haul post
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Figure 4.18.  CMA CGM and Tavria Line container service 

 

 Ukrrichflot service  

The service of Ukrrichflot started in May 2015 with an expected frequency of 3 times a month. There 

are two vessels deployed  with a capacity of  3,800 DWT and 150 TEU each. Voyage time from 

Odessa to Dnepropetrovsk is up to 3 days. The vessels call Odessa port at HPC terminal and go to the 

Dnepr ports of Zaporozhye and Dnepropetrovsk. Currently it is an export oriented service with a 

mixed cargo (general cargo, mainly metals and containers). Currently this service is an export 

oriented connection allowing to eliminate the pre-haulage of containers by organizing the staffing 

and other service in the inland port itself.  The ports host customs offices and offer good rail and 

road connections. Unfortunately, Ukrrichflot has not succeeded yet in attracting import containers 

to its new service. 

Figure 4.19. Ukrrichflot service  

 

 New container network design 

In the new network design we propose to introduce Kiev in the service and Dnepropetrovsk to the 

loop. This will adjust the newly established routines from during the first window of opportunity 
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according to the current context of the selection environment of IWT in Ukraine. The purpose of this 

network design is to distribute import containers into the hinterland of Ukraine. Certain constraints 

exist for this service: (i) the current 3 m draft limitation near the Kaniv Lock (south from Kiev) which 

restricts the draft of the vessels to this mark (though in fact it might have a limited effect, since 

vessels arriving to Kiev will be partly loaded with containers, respectively have less draft); (ii) the 

Kiev river port is a separate joint stock company independent of any other existing active IWT 

market player which makes its inclusion in the container service more complicated and more 

competitive; and (iii) the container handling equipment in Kiev port is currently obsolete. Taking into 

consideration its great future potential and definitely the support from local and foreign investments 

the upgrade of the necessary infrastructure and superstructure in Kiev river port is very visible. 

We propose two network designs: 

New container network design scenario 1 

The first one has a total voyage time one way of about 5 days and a round trip time of 7 days. The 

frequency of a multimodal container service needs to be about 3-4  times per week not less than 

that. This number comes from intermodal operators’ experience in order to make the services more 

attractive for shippers (Konings, 2009; Fremont et al. 2009).  If the proposed network design is 

applied to the Ukrainian container hinterland, a frequency of at least 4 times per week and a fleet of 

4 river-sea vessels would be necessary in order to be able to attract a share from the “road only” 

haulage to intermodal river based transport. 

Figure 4.20. Container network design using river-sea vessels: Odessa-Dnepropetrovsk-Kiev 

 

Table 4.3. The estimated schedule of the route: Odessa-Dnepropetrovsk-Kiev 

 

The service is delivered 4 times per week (excl. Wednesday) and the schedule is follows: on Monday 

the sea-river vessel receives containers that have arrived in Odessa before and during the weekend, 

1 Odessa Dnepr'k Kiev Odessa Dnepr'k Kiev …

2 Odessa Dnepr'k Kiev Odessa Dnepr'k Kiev …

3 Odessa Dnepr'k Kiev Odessa Dnepr'k …

4 Odessa Dnepr'k Kiev Odessa Dnepr'k …

Friday Saturday

Week Week

# Day   

Vessel
Monday Tuesday Wednesday Thursday Friday Saturday Sunday Sunday …Monday Tuesday Wednesday Thursday
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after that she sails to Dnepropetrovsk and arrives there on Wednesday. On that day the containers 

assigned to Dnepropetrovsk are discharged and the vessel continues to sail towards Kiev where she 

arrives on Friday. In Kiev river port the needed handling operations are fulfilled and the vessel can 

sail back to Odessa after a new container batch. Since the sailing from Kiev to Odessa is direct 

without intermediate stops, this sailing part will take about 2 days. Accordingly on Monday she can 

start the following voyage.  

We carried out several calculations using the cost model. We considered 2 main cases: (i) a load 

factor of 70% on average per year (meaning that the total containers transported on the vessel will 

be on average 70%) and (ii) the second case where we run the calculations for a fully loaded vessel 

(though in practice this full load is never achieved). Taking into consideration the demand and 

consumption pattern we also suppose that about 1/3 of containers on average per year are 

discharged in Dnepropetrovsk and 2/3 respectively in Kiev. If that case is considered then container 

transportation from Odessa to Dnepropetrovsk will cost the multimodal operator slightly above 

1000$ per TEU (with the average loading factor of 0.7). The cost of a container to ship from Odessa 

to Kiev will be slightly over 1100$ (for the loading factor 0.7). Road only option for the same route 

(Odessa Kiev) is about 1100$ per TEU. So the calculated intermodal tariffs (i) to Dnepropetrovsk is 

almost equal to the road only option (1107$ vs 1100$ road only) but (ii) the multimodal tariff until 

Kiev seems somewhat high and non-competitive especially if a post-haulage of about 50 km is 

needed (1146$ vs 1100$ road only). Another disadvantage of the multimodal transportation is a 

longer delivery time. In our case road transport is completed within a day to both inland locations 

(Dnepropetrovsk and Kiev), whereas the multimodal  option under current assumptions can 

guarantee only 3 and 5 days of delivery time to Dnepropetrovsk and Kiev respectively. However the 

current condition of roads in Ukraine is quite poor and land based transportation becomes more 

risky and not so prompt.  Another acute limitation of the IWT transportation is the navigable period 

which is currently quite limited between March 25 to December 1. We have to keep in mind that 

these commercial aspects will definitely play a role in the modal choice decisions by shippers and 

forwarders. Multimodal transportation has to become more efficient and cost effective in order to 

be able to incentivize a shift away from the road only option. 

Table 4.4. Transportation costs from Odessa to Dnepropetrovsk for both ways, in USD/TEU 

 

 

 

Share of costs

% TEU 105.0             TEU 150.0           

Vessel (150 TEU) Per TEU  0,7 loading factor per TEU in $ 1 loading factor per TEU in $

General costs seven days time charter 17,500.00    15.0% 17,500.0             166.7             15,000.0              100.0           

time сharter rate per day 2,500.0        0.0%

river dues+costs 17,333.1      14.9% 17,333.1             165.1             17,333.1              115.6           

handling in Odessa port 340.0            30.7% 35,700.0             340.0             51,000.0              340.0           

port infrastructure 12.0              1.1% 1,260.0                12.0               1,800.0                12.0              

Agency fee 60.0              5.4% 6,300.0                60.0               9,000.0                60.0              

handling in Dnepr port 230.0            20.8% 7,245.0                230.0             10,350.0              230.0           

Agency fee 60.0              5.4% 1,890.0                60.0               2,700.0                60.0              

Bunkering cost (Odessa 

and Novorossiysk) per 
609.0            245.0      

On the go (tone/day) 2.5                87,228.1             1,033.7         107,183.1            917.6           

Stay (tone/day) 0.3                

Bunnkering cost per 

voyage (go and stay) 3,045.3        2.6% 3,045.3               29.0               3,045.3                20.3              

River based transportation Odessa-Dnepropetrovsk 90,273.4             1,062.7         110,228.4            937.9           

Post haulage by road (50 km) 0,9 $ per km 4.1% 1,417.5               45.0               2,025.0                45.0              

TOTAL INTERMODAL Odessa-Dnepropetrovsk hinterland 100.0% 91,690.9             1,107.7         112,253.4            982.9           

Auto transport Door-toDoor Odessa-Dnepropetrovsk 1,100.0         1,100.0        

30 % discharged in Dnepr, 70% in Kiev

Port costs Odessa (20")

Port costs Dnepr (20")

 Intermondal TEU transportation from Odessa to Dnepropetrovsk 

(both ways) in USD $ 
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Table 4.5. Transportation costs from Dnepropetrovsk  to Kiev for both ways, in USD/TEU 

 

In order to test the robustness of our cost model we run a sensitivity analysis which showed that in 

case of a further decrease of the road freights the river based container transportation becomes 

economically unattractive. Thereafter the further increase in road freights makes the intermodal 

solution a lot more viable.    

Figure 4.21 Cost sensitivity analysis: intermodal versus pure road transport solutions 

 

We run a sensitivity analysis by deploying a bigger size of river-sea of 4800 t instead of 2930 t with a 

total container capacity of 245 TEU. The load factors considered in our model were (i) 0.7 and (ii) 1.0 

for the whole voyage. The distribution per city stayed the same (Dnepropetrovsk 30 % and Kiev 70%) 

as in previous case. Having a larger vessel means the vessel cannot call at any other port above 

Dnepropetrovsk due to the draft limitations. Thereafter all the containers with the destination to 

Kiev will be discharged in Dnepropetrovsk port and further loaded on a barge accompanied by a 

tugboat. This inclines the deployment of only 2 sea-river vessels that guarantees a call in Odessa port 

every second day of the week.  After two days of sailing the containers with the destination Kiev are 

discharged from the sea-river vessel and loaded on the barge. The tug boat brings the container 

barge within two days to Dnepropetrovsk, takes the second free standing barge (with or without 

empty containers) and sails back to Dnepropetrovsk where the new sea-river vessel has arrived with 

the next container batch. This change in the sea-river vessel size led to the network and schedule 

change. Among the positive changes: (i) the frequency is slightly higher than in previous model; and 

Share of costs

% Total per TEU Total per TEU

Per TEU $ 105 $ 150

Kremenchug Lock 0.04% 47.3                       0.5                           47.3                    0.3                     

Kaniv Lock 0.04% 47.3                       0.5                           47.3                    0.3                     

Kyiv Lock 0.04% 47.3                       0.5                           47.3                    0.3                     

Total until Kiev (inland) 822 km

 + Sea leg (100 km)

Total Sea-River distance from Odessa to Kiev 922 km

Distance from Odessa to Dnepropetrovsk 520 km

Remainiang distance Dnepropetrovsk - Kiev 402 km

Bunkering (1 day go + 1 day unload)*2 ways 3.1% 3,410.4                 32.5                         3,410.4              22.7                   

Handling in Kiev 200$+ 60$ agency fee (150 TEU or 105 TEU) 19.0% 20,580.0               280.0                       29,400.0            196.0                 

32,952.4            219.7                 

24,132.4               328.3                       

Post haulage by road (50 km) 0,9 $ per km 3.0% 3,307.5                 45.0                         4,725.0              45.0                   

COSTS PER TEU by river (from Odessa to Dnepropetrovsk) 74.7% 81,138.4               772.7                       97,178.4            647.9                 

TOTAL From Odessa to Kiev with a stop in Dnepr(2 ways) 105,270.8             1,101.1                   143,180.8          867.5                 

TOTAL INTERMODAL Odessa to Kiev hinterland 100.0% 108,578.3             1,146.1                   147,905.8          912.5                 

Auto transport Door-to Door Odessa-Dnepropetrovsk 1,100.0                   1,100.0              

Total costs from Dnepropetrovsk to Kiev (105 or 150 TEU)

Loading factor 1.0

 30 % discharged in Dnepr, 70% in Kiev 

Loading factor 0,7

Extra costs for the section Dnepropetrovsk-Kiev (2 ways)
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(ii) the costs from Odessa to Dnepropetrovsk slightly decreased. The negative changes: (i) the costs 

per TEU up to Kiev increased significantly above the only road option, which makes the whole 

network configuration economically unviable.  

Table 4.6. Transportation costs from Odessa to Dnepropetrovsk for both ways, in USD/TEU 

 
 

Table 4.7 Transportation costs from Dnepropetrovsk  to Kiev for both ways, by barges in USD/TEU 

 
 

Table 4.8 The estimated schedule of the route: Odessa-Dnepropetrovsk-Kiev 

 

New container network design scenario 2 

An alternative service based on the same network design could be barge based container 

transportation. In this case the service network will have a slight design change – there will be an 

extra stop and handling operation in Kherson. So ultimately the River-Sea vessel will call as before 

the Deep Sea port in Great Odessa region, after which she heads to Kherson port situated at the 

mouth of Dnepr. On this section of network no barges are allowed, only a Sea-River vessel type can 

be deployed. Here some containers with the destination for Kherson region can be unloaded and 

more importantly the rest of containers from the sea-river vessel have to be reloaded on one or two 

barges to go upstream to Dnepropetrovsk and Kiev. That is an interesting option but it requires 

Share of costs

% TEU (0.7 loadfactor) 172.0             TEU (1 load factor) 245.0                 

Vessel (245 TEU) Per TEU  0,7 loading factor per TEU in $ 1 loading factor per TEU in $

General costs seven days time charter 17,500.00    9.6% 17,500.0                    101.8             17,500.0                      71.4                   

time сharter rate per day 2,500.0        0.0%

river dues+costs 33,841.1      18.5% 33,841.1                    196.8             33,841.1                      138.1                 

handling in Odessa port 340.0            32.0% 57,800.0                    340.0             83,300.0                      340.0                 

port infrastructure 12.0              1.1% 2,040.0                      12.0               2,940.0                        12.0                   

Agency fee 60.0              5.6% 10,200.0                    60.0               14,700.0                      60.0                   

handling in Dnepr port (100% of TEU)230.0            21.6% 39,100.0                    230.0             16,905.0                      230.0                 

Agency fee 60.0              5.6% 10,200.0                    60.0               4,410.0                        60.0                   

Bunkering cost (Odessa 

and Novorossiysk) per 
609.0            245.0           

On the go (tone/day) 2.5                170,681.1                  1,000.5         173,596.1                    911.6                 

Stay (tone/day) 0.3                

Bunnkering cost per 

voyage (go and stay) 3,045.3        1.7% 3,045.3                      17.7               3,045.3                        12.4                   

River based transportation Odessa-Dnepropetrovsk 173,726.4                  1,018.2         176,641.4                    924.0                 

Post haulage by road (50 km) 0,9 $ per km 4.2% 2,554.0                      45.0               3,307.5                        45.0                   

TOTAL INTERMODAL Odessa-Dnepropetrovsk hinterland 100.0% 176,280.4                  1,063.2         179,948.9                    969.0                 

Auto transport Door-toDoor Odessa-Dnepropetrovsk 1,100.0         1,100.0              

Port costs Dnepr (20")

Port costs Odessa (20")

 Intermondal TEU transportation from Odessa to Dnepropetrovsk 

(both ways) in USD $ 

100 % discharged in Dnepr

Share of costs

% Total per TEU Total per TEU

Per TEU $ 134 $ 190

Time charter - 1 tug boats and 2 barges 3.3% 8,750.0                 65.3                         8,750.0              46.1                   

Handling in Dnepr 230$+ 60$ agency fee (134 TEU or 190 TEU) 14.6% 38,860.0               290.0                       55,100.0            290.0                 

Kremenchug Lock 0.02% 47.3                       0.5                           47.3                    0.3                     

Kaniv Lock 0.02% 47.3                       0.5                           47.3                    0.3                     

Kyiv Lock 0.02% 47.3                       0.5                           47.3                    0.3                     

Bunkering (1 day go + 1 day unload)*2 ways 1.3% 3,410.4                 25.5                         3,410.4              22.7                   

Handling in Kiev 200$+ 60$ agency fee (134 TEU or 190 TEU) 13.1% 34,840.0               260.0                       49,400.0            260.0                 

Post haulage by road (50 km) 0,9 $ per km 2.3% 6,030.0                 45.0                         8,550.0              45.0                   

COSTS PER TEU by river (from Odessa to Dnepropetrovsk) 65.4% 173,726.4             1,018.2                   176,641.4          924.0                 

TOTAL From Odessa to Kiev with a stop in Dnepr(2 ways) 259,681.5             1,659.9                   293,396.5          1,538.5              

TOTAL INTERMODAL Odessa to Kiev hinterland 100.0% 265,711.5             1,704.9                   301,946.5          1,583.5              

Auto transport Door-to Door Odessa-Dnepropetrovsk 1,100.0                   1,100.0              

32.4%
Total costs from Dnepropetrovsk to Kiev (134 or 190 TEU) (Subtotal)

85,955.1               641.7                       116,755.1          614.5                 

Extra costs for the section Dnepropetrovsk-Kiev (2 ways)

Loading factor 0,7 Loading factor 1.0

 70% of containers with destination  Kiev area 

River-Sea vessel Odessa Dnepr'k Odessa Dnepr'k Odessa Dnepr'k Odessa Dnepr'k Odessa Dnepr'k Odessa

2 Barges+ 1 tugboat Dnepr'k Kiev Dnepr'k Kiev Dnepr'k Kiev Dnepr'k Kiev Dnepr'k Kiev

River-Sea vessel Odessa Dnepr'k Odessa Dnepr'k Odessa Dnepr'k Odessa Dnepr'k Odessa Dnepr'k

2 Barges + 1 tugboat Dnepr'k Kiev Dnepr'k Kiev Dnepr'k Kiev Dnepr'k Kiev Dnepr'k

Thursday Friday Saturday Sunday

Week Week

Monday

Week

Tuesday WednesdayWednesday Thursday Friday Saturday SundayFriday Saturday Sunday Monday Tuesday
# Day   Vessel

Monday Tuesday Wednesday Thursday
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different vessels deployment. Instead of 4 river-sea vessels proposed in the first scenario, the 

deployment of one sea-river vessel, four tug boats and 8 barges will be necessary.  Besides this, 

some extra costs for container handling in Kherson port are going to occur. More importantly this 

network cannot be easily implemented since there is no necessary handling equipment either in the 

Kherson river or in Kherson sea ports. Potentially this vessel/barge network design could look like in 

figure 4.22. This service can last up to 5-6 days if the tug boat sails with two barges from Kherson 

port and exchanged in each inland port one barge and sails back to Kherson port. Thus the 

turnaround time of the one full loop with this network design can be one day shorter than with four 

river-sea vessels in first scenario.   

Though the second service network design provides 4 services per week, it is less attractive to the 

end user since it has one sliding day per week out of service (in the 1st week Friday no departures 

from Odessa, in the 2nd week Thursday etc.). In order to guarantee a regular and uniform service  

extra  fleet should be deployed (one River-Sea vessel, one tug boat and 2 barges) that would have 

one day overlap with other vessel upon arrival. Another difference in comparison with the first 

network design- the delivery time to Dnepropetrovsk from Odessa is one day longer than (4 days 

instead of 3) because of an additional port call in Kherson. The delivery time to Kiev remains the 

same (5 days). 

Figure 4.22. Container network design using river-sea vessels and barges: Odessa-Kherson-

Dnepropetrovsk-Kiev 

 

 

Table 4.9. Container service schedule: Odessa-Kherson-Dnepropetrovsk-Kiev 

 

 
 
 
 

1 Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson

2 Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson

3 Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson Odessa

4 Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson Odessa Kherson Dnepr'k Kiev Kherson

Friday Saturday Sunday Monday Tuesday

Week

Wednesday Thursday Friday Saturday Sunday

Week

# Day   

2Barges+tugboat
Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday

Week
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Table 4.10. Transportation costs from Dnepropetrovsk  to Kiev for both ways, in USD/TEU using 

river-sea vessels and barges. 

 
 

Table 4.11 Transportation costs from Dnepropetrovsk  to Kiev for both ways, by barges in USD/TEU 

 

Applying a cost model for the second scenario we made some assumptions:  

  the following fleet will need to be deployed in order to guarantee this 4/week container 

service: 4 pairs of river barges, 4 tugboats and one river-sea vessel. The sum of the time charters for 

2 barges, 1 tugboat and ¼ of the sea-river vessel time charter is assumed to be the same as the 

whole time charter of one sea-river vessel.  

 the existence of needed handling equipment and storage areas in Kherson port and assumed 

container handling fee of 300 $ for both operations (unloading the sea-river vessel and loading the 

barges)+ 60$ agency fee per TEU, making up in total 360$ per TEU. 

Running the calculations for the second scenario we can see that it turns out to be more expensive 

per TEU than the first scenario. This is not surprisingly, since the handling fees in Ukrainian ports are 

quite high and additional transshipment in the total intermodal chain increase the overall cost per 

TEU for the end user. 

Share of costs

% TEU 105.0             TEU 150.0           

Vessel (150 TEU) Per TEU  0,7 loading factor per TEU in $ 1 loading factor per TEU in $

General costs seven days time charter 17,500.00    11.4% 17,500.00           166.7             17,500.0              116.7           

time сharter rate per day 2,500.0        0.0%

river dues+costs 17,333.1      11.2% 17,333.1             165.1             17,333.1              115.6           

Port costs Kherson (20") handling in Kherson port 300.0            20.4% 31,500.0             300.0             45,000.0              300.0           

Agency fee 60.0              4.1% 6,300.0                60.0               9,000.0                60.0              

Port costs Odessa (20") handling in Odessa port 340.0            23.2% 35,700.0             340.0             51,000.0              340.0           

port infrastructure 12.0              0.8% 1,260.0                12.0               1,800.0                12.0              

Agency fee 60.0              4.1% 6,300.0                60.0               9,000.0                60.0              

Port costs Dnepr (20") handling in Odessa port 230.0            15.7% 7,969.5                230.0             11,385.0              230.0           

port infrastructure 60.0              4.1% 2,079.0                60.0               2,970.0                60.0              

Bunkering cost (Odessa 

and Novorossiysk) per 

ton 609.0            245.0      

On the go (tone/day) 2.5                125,941.6           1,393.7         164,988.1            1,294.2        

Stay (tone/day) 0.3                

Bunnkering cost per 

voyage (go and stay) 3,045.3        2.0% 3,045.3               29.0               3,045.3                20.3              

River based transportation Odessa-Dnepropetrovsk 128,986.9           1,422.7         168,033.4            1,314.5        

Post haulage by road (50 km) 0,9 $ per km 3.1% 1,559.3               45.0               2,227.5                45.0              

TOTAL INTERMODAL Odessa-Dnepropetrovsk hinterland 100.0% 130,546.1           1,467.7         170,260.9            1,359.5        

Auto transport Door-toDoor Odessa-Dnepropetrovsk 1,100.0         1,100.0        

 Intermondal TEU transportation from Odessa to Dnepropetrovsk 

(both ways) in USD $ 

30 % discharged in Dnepr, 70% in Kiev

Share of costs

% Total per TEU Total per TEU

Per TEU $ 105 $ 150

Kremenchug Lock 0.03% 47.3                       0.5                           47.3                    0.3                     

Kaniv Lock 0.03% 47.3                       0.5                           47.3                    0.3                     

Kyiv Lock 0.03% 47.3                       0.5                           47.3                    0.3                     

Bunkering (1 day go + 1 day unload)*2 ways 2.3% 3,410.4                 32.5                         3,410.4              22.7                   

Handling in Kiev 200$+ 60$ agency fee (150 TEU or 105 TEU) 15.2% 22,638.0               280.0                       32,340.0            215.6                 

35,892.4            239.3                 

26,190.4               323.9                       

Post haulage by road (50 km) 0,9 $ per km 2.4% 3,638.3                 45.0                         4,725.0              45.0                   

COSTS PER TEU by river (from Odessa to Dnepropetrovsk) 79.9% 118,938.4             1,132.7                   153,678.4          1,024.5              

TOTAL From Odessa to Kiev with a stop in Dnepr(2 ways) 145,128.8             1,456.7                   203,925.8          1,263.8              

TOTAL INTERMODAL Odessa to Kiev hinterland 100.0% 148,767.0             1,501.7                   208,650.8          1,308.8              

Auto transport Door-to Door Odessa-Dnepropetrovsk 1,100.0                   1,100.0              

Total costs from Dnepropetrovsk to Kiev (105 or 150 TEU)

Extra costs for the section Dnepropetrovsk-Kiev (2 ways)

Loading factor 0,7 Loading factor 1.0

 30 % discharged in Dnepr, 70% in Kiev 
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Despite our finding that the IWT container transportation is somehow expensive in comparison with 

the road only option, there is reasonable room and potential for the competitiveness increase of 

IWT based intermodal transportation: 

 Specifically in our calculations we considered a vessel under Ukrainian flag that is taken in 

time charter and operated by a 3rd party. In reality however, there are several local shipping 

companies that own the necessary fleet under Ukrainian flag for an alike container service. For those 

companies the vessel costs are lower than the time charter rates we used in our calculations, since 

they do not have to pay a premium to the third-party vessel owner and slightly lower lock passage 

fees. 

 From our calculations we can see that the biggest share in the intermodal barge 

transportation chain falls to the handling fees in deep sea and inland ports (e.g. 23.2%, 15.7% and 

15.2% for Odessa, Dnepropetrovsk and Kiev respectively). In the presented cost model we used the 

handling fees of sea port of Odessa and Dnepropetrovsk which were valid until 2014 (according to 

the basic import tariffs of 340$ and 230$ respectively). We believe they are significantly 

overestimated and there is room for a container handling tariff discount. Note that since 2014 the 

deep sea ports terminals are free to set up handling tariffs themselves, and not centralized by the 

Ministry of Infrastructure as before. For the handling tariffs in Kiev port we made an assumption of 

having a tariff of 200$ and 60$ agency fee which seems quite comparable to other empirical 

handling fees we used in the model. We believe that the handling tariffs in the inland ports are quite 

high, so there is some room for significant reduction.  

 According to the new Law on IWT The river dues and costs are going to become less, so that 

could diminish the total IWT based intermodal chain costs.  

 The fuel bunkering was considered to be realized in Odessa port, where the cost of bunker is 

among highest in the basin. If certain supplies could be made from other ports (Novorossiysk port) 

the cost per TEU would decrease by about 3%.  

 The current containerization level of the cargo  handled in Ukraine of only 5%  is quite low in 

comparison with other regions in the world (average world containerization level is about 67%) 

(Ports of Ukraine, 2015). 

 Alternatively in order to support the IWT intermodal transportation, the national 

government could stimulate and support this initiative by providing certain tax subsidies to the 

parties involved in the intermodal transportation. Though this step must be further well thought 

through and analyzed by:  (i) determining their size ; (ii) the beneficiary parties; and (iii) the effect on 

the market competition distortion.  A more acceptable potential solution for the state and the 

private sector would be a public-private partnership model for the maintenance and transportation 

via IWT of Ukraine. 

4.4 Sub Conclusion 

RQ3: Terminals – what is their contribution to the cost and quality performance of inland 

navigation?  

We have demonstrated that in order to have primarily a critical juncture within IWT and ultimately a 

well-functioning inland navigation  market its  features have to be beneficial and attractive. A large 

contribution to the IWT market conditions relate to the availability and functioning of inland 
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terminals.  The inland terminals being the nodes of the barge intermodal TS play a crucial role 

especially in the case of Ukraine. The inconsistent fact for the IWT of Ukraine is that there are  about 

23 terminals and ports though a large majority of them is not well equipped and not suitable for 

container handling. Over and above, the few inland terminals offering container handling services 

have very high handling rates (21.2% from total supply chain costs of handling costs in 

Dnepropetrovsk port). The deep-sea terminal involved in the proposed barge service adjoins some 

32% more to total chain costs. So ultimately more than half of the total intermodal chain costs are 

generated by the handling activities in inland ports. This is quite a tremendous difference in 

comparison with empirical records of the handling costs shares within the total intermodal barge 

chains (10%-30%). The high port dues, costs and handling fees were mentioned in the previous 

research of Grushevska and Notteboom (2015) as a considerable barrier for Ukraine’s intermediacy 

function. Thus the outcome of the current research reaffirms the previous findings and importance 

of the overpriced port related costs. The terminal handling costs represent a very robust institutional 

lock-in of Ukrainian IWT. They form the so called “functional lock-in” defined by Grabber (1993) or as 

defined by Scott (2001) the normative pillar. This lock-in has to be modified in order to generate the 

critical juncture and the second window of opportunity of the Ukrainian IWT institutional 

arrangement. 

Additionally to that, the sensitivity analysis carried out (based on network scenario 1) showed that in 

case of a further decrease of the road freight rates the river based container transportation becomes 

economically unattractive. In contrast the further increase in road freight rates makes the 

intermodal solution a lot more viable.    

An extra condition has to be satisfied to support the river based intermodal transportation solutions: 

a rail-based container transportation back-up solution. This implies the following: 

 creation of railway stations within the main inland ports (e.g. Kiev, Dnepropetrovsk) or 

alternatively  improve the efficiency of the available rail intermodal terminals operated by 

the state railway logistics provider “Liski”; 

 in order to guarantee the flexibility and reliability of the container service the river terminals 

should be easy replaceable by rail terminals mainly during the ice period  

RQ4: What is the optimal network design for container transportation via IWW in order to 

increase the IWT share in the intermodal split? 

Based on the regional peculiarities and available methodologies from previous researches on 

intermodal transport we proposed two base network designs for container transportation via IWW. 

We found that the design of employing a fleet of 4 river-sea vessels in order to deliver a 4/week 

service is more economically viable and uniform than the network design with a fleet of one  river-

sea vessel, 8 barges and 4 tugboats.  

5. Discussion and conclusion 

In the current paper we pursued two quite distinct goals: (i) evolution of IWT market in Ukraine and 

(ii) network design (with their own scope, approach, methodology and conclusion). However the 

second part of the paper was a quantitative assessment of the current selection environment of IWT 

in Ukraine.  
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In virtue of the carried out research in the first part we see our work as an original contribution as it 

applies  evolutionary theory to the inland navigation market through an integrated approach based 

on the concepts  of routine, search and selection environment. Regionalization of the deep-sea ports 

of Ukraine and the subsequent development of the river-based transport chain can lead to the 

development of a regional load Centre network.  The above will be feasible under the condition that 

the current and following search and evolving selection environment in the IWT market lead to the 

establishment of the institutional transformation and ultimately to the new favorable organizational 

routines (e. g. (i) a regulatory system that supports the IWT market expansion; (ii)  new approaches 

in deep-sea and inland ports governance; (iii) change in deep-sea functional focus that goes beyond 

the traditional port perimeter; (iv) a more open and competitive IWT market; (v) a national transport 

strategy that coordinates the whole national transport system of which IWT takes part etc.). 

Additionally to that we extended the discussion initiated by Notteboom and Konings (2004) that 

took an evolutionary perspective to analyze the spatial dynamics and evolution of the barging 

network in Europe and the work of Grushevska and Notteboom (2014) by supplementing the 

Ukrainian Black Sea ports discussion (carried out based on economic and institutional analysis) with 

an evolutionary based perspective on barge-based intermodal transportation. 

In the second part of the paper we applied methodology called “system analysis  of the intermodal 

barge transport” (Konings, 2009) we came up with two versions of the network design for container 

barge based intermodal transportation in Ukraine. 

The answer to our central research question RQ1 “What are the critical success factors and 

opportunities to spur the inland navigation on Dnepr River?” will be presented below. Certainly the 

critical success factors determined in transport literature as crucial for any intermodal barge 

transport chain are valid for Ukraine as well, though there are some case specific factors and 

peculiarities (e.g. mind switch of the container transportation stakeholders and competitive terminal 

handling fees):  

(i) availability of  necessary infrastructure - there is a minimum available handling equipment in 

the main ports considered in the container network design except Kiev. This gap has to be filled with 

the joint efforts of national government and private forces.  The other aspect of the IWW 

infrastructure deficiency is the river maintenance: dredging, navigation equipment such as buoys, 

lights, and creation of fuel bunkering facilities. 

(ii) market demand characteristics- the available container demand in Ukraine (of 600k TEU per 

year) makes it feasible to serve a large share of it via the intermodal barge based solutions to regions 

such as Kherson, Dnepropetrovsk, Kiev etc. We initiated a container service that would allow about 

only 3% from the total container traffic (up to 20000TEU) to redirect via the river. The proposed 

network is just a start of barge based intermodal container transportation  that can be definitely 

expanded to greater volumes.  

(iii) services and terminals – along to the introduced network designs we underline the high 

importance of the service reliability and frequency of service. The same design could be delivered 

with a frequency minimum 3/week which still  is acceptable for shippers. 

(iv) backup transportation- in order to foresee the unreliability of barge transport when 

navigation is blocked other transport solutions should be in place such as road and rail. A practical 

solution for that would be the ownership of a rolling stock wagon fleet by the barge operator - up to 
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300 gondolas for the proposed network (and also 2-3 locomotives if the new Law on Rail comes into 

force) and running the container rail service only during for the 2-4 months of ice period, whereas  

during the summer time rent the wagons to a third party (e.g. to grain traders) and switch the 

container service to barges. This combination of two transport modes has several advantages: (i) no 

service interruption, allows the all year around 4/week container service; (ii) fill in the gaps in during 

the high demand peaks of the crops collection/transportation season (June-November); (iii) as well 

as use the time of ice period for vessel maintenance.  

(v) end haul road transport- The inland container terminals which were chosen in the network  

are located as close as possible to the largest end consumer in order to decrease the post-haulage of 

containers. Ukrainian post-haulage rates (1-2 $per TEU) are comparable and sometimes higher than 

the EU countries which could threaten the competitiveness of total intermodal chain costs.  

(vi) the provision of an integrated end-to-end service between the deep sea terminal and the 

final destination - this is a highly important factor. The client served with a multimodal transport 

solution has to bare at least no additional costs or concerns as in comparison with unimodal (road) 

solution.    

(vii)  mind switch of the container transportation stakeholders: terminal operators, shipping 

companies, forwarders and end users never experienced an intermodal river based container 

transportation. The market acceptance of intermodal barge based container solution is very crucial 

success factor since Ukraine has limited experience in organizing  such transport chains. 

(viii) competitive terminal handling fees - in Ukrainian ports the handling fees appear to be 

overpriced (deep sea and inland ports) and so the total intermodal chain costs for one container 

from a deep sea port to an end destination consists of more than 50% of the handling costs. The port 

handling fees scale down tremendously the whole intermodal chain competitiveness.  

The initiated research demonstrated that Ukraine could play a more active role in the European 

cargo transportation by the use of the Dnepr and Danube Rivers. In this context Ukrainian IWT may 

play an essential role in logistics chains connecting the (i) Rhine-Danube  and (ii) the North Sea-Baltic 

Sea and Baltic-Adriatic rail/road TEN-T corridors with other Sea basins and land locked regions (e.g. 

Baltic, Black and Mediterranean Seas, Russia and Central Asia).  A water based connection up to 

Central Asia for vessels navigating down the Dnepr River would is feasible: sail via the Black and Azov 

Seas, then follow the Don River and the Volga-Don canal up to ports of the Volga River and Caspian 

Sea. The above will be achievable under the following conditions: (i) if the barge based intermodal 

services within Ukraine can be successful employed, it could later expand to TEN-T corridors; (ii) the 

corresponding few missing links of infrastructure are built; (iii) the reliable service at the existing 

trans-loading/intermodal terminals is delivered (at the border with Ukraine and its neighbors 

Poland, Slovakia, Romania, Belarus) and (iv) a favorable intermodal regulatory framework is 

implemented  by Ukrainian public parties.  
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Chapter 5. The position of the Ukrainian port system in the global container 

shipping network 
 

Note 

An earlier version of this paper was presented at the at WIMAKS 2016 2nd International Workshop on 

Maritime Flows an Networks, Paris, France  25-27 April, 2016.  

 

Abstract 

The Black Sea port system is generally considered as a secondary port system in the European port 

scene. Though located next to the East Med ports, it is not situated along the main east-west 

shipping routes, due to the existence of Bosporus Strait which forms a nautical link between the two 

seas. The region’s economic position is being affected by a range of developments such as (i) 

nearshoring, (ii) the shift of EDC development from West to the central and Eastern Europe, (iii) 

SECA regulations in the North and Baltic Seas, (iv) growth of East Med ports, (v) the Silk road project 

revitalization, (vi) Suez Canal expansion, etc.. These developments can affect the configuration of 

shipping patterns to/from Europe and thus alter the position of Black Sea ports in the global shipping 

network. 

This paper addresses shipping dynamics in the secondary port region of the Black Sea with a specific 

focus on the ports of Ukraine. The paper uses notions of (i) centrality and intermediacy, (ii) system 

development; and (iii) evolutionary change to critically assess the changing position of the Ukrainian 

container port system. We analyze the current state and historical evolution of container services in 

the Black Sea. We also develop a cost and transit time model for Far East - Black Sea liner services in 

view of comparing container liner services with a direct call to the Black Sea and services using a 

transshipment hub to serve the region with a specific focus on Ukrainian ports. We conclude with a 

future outlook of shipping lines serving the Black Sea/Ukrainian using the notions of connectivity and 

intermediacy/centrality of the ports. 

Key words: centrality and intermediacy; network analysis; system development; evolutionary change 

1. Introduction 

The Black Sea port system is generally considered as a secondary port system in the European port 

scene. Though located next to the East Med ports, it is not situated along the main east-west 

shipping routes, due to the existence of Bosporus Strait which forms a nautical link between the two 

seas. The region’s economic position is being affected by a range of developments of a more global 

nature such as (i) nearshoring, (ii) the shift of EDC development from West to the central and 

Eastern Europe, (iii) SECA regulations in the North and Baltic Seas, (iv) growth of East Med ports, (v) 

the Silk road project revitalization, (vi) Suez Canal expansion, etc.. However the two years recurring 

political and economic instability of the Black Sea states (mainly Russia and Ukraine) could 

counterwork the global trends and  prevent the region from a potential dynamic development. The 

aforementioned global and regional circumstances can significantly affect the configuration of 
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shipping patterns to/from Europe and thus alter the position of Black Sea ports in the global shipping 

network. 

This paper addresses shipping dynamics in the secondary port region of the Black Sea with a specific 

focus on the ports of Ukraine. The paper uses notions of (i) network analysis measures: centrality 

and (ii) intermediacy, (iii) system development; (iv) evolutionary change in order to answer the 

following research questions:  

RQ1: What is the current and prospective position of the Black Sea container port system in the 

global container shipping network? 

RQ2: What is the optimal container service configuration in order to serve the region with a 

specific focus on Ukrainian ports? 

The central concepts used in the current paper are intermediacy and centrality which are defined by 

Fleming and Hayuth (1994) as the spatial qualities that enhance the traffic levels of transportation 

hubs and hence indicate which places are favorably located within transport systems. Centrality 

focuses on the port vicinity being a point of origin and destination of traffic to/from adjacent areas. 

At the same time intermediacy focuses on the port being a point of transit between different 

systems of circulation. It should be noted that both notions are overlapping though have particular 

properties. 

The centrality concept takes its origin from sociology (Wasserman and Faust , 1994). Being a classic 

network analysis measure, evolved into a measure adopted in the transport field for the first time by 

Fleming and Hayuth (1994). Basically centrality in the works of Fleming and Hayuth (1994) has strong 

inland connotation. The intermediacy concept has a strong foreland (maritime) perspective that 

determines the specific context within which ports can attract more traffic if carriers favor these 

locations as connecting hubs or relay points in the system in order to reach the final consumer. In 

other words intermediate ports/airports as defined by Fleming and Hayuth (1994) are the en-route 

intermediate locations between important origins and destinations chosen as way-stops, route 

conjunctions, break-in-bulk points, gateways etc. Later, Ducruet et al. (2009) further developed this 

concept in order to address the foreland issue and analyze the liner shipping networks by extending 

the theoretical concept to two types of centrality: (i) betweenness centrality and (ii) degree 

centrality.  

Intermediacy fits well the measures of global network accessibility, in that case the appropriate 

measures of ports’ intermediacy as defined by the Ducruet et al. (2009) are (i) degree centrality and 

(ii) betweenness centrality: 

a) betweenness centrality is the number of positions of a node on possible shortest paths 

among all nodes in the network. In its nature it is a measure of accessibility and reachability.  

b) degree centrality is the number of adjacent ports or the number of ports connected to a 

given port. In its essence it is a pure connectivity measure. 

Moreover both notions of intermediacy and centrality reflect solely the situational factors, whereas 

the situations change. To overcome this circumstance we will apply the transport geography 

(Rodrigue, et al. 2013) and evolutionary theories (Nelson and Winter, 1982) in view of analyzing the 
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current and future position of Black Sea ports in the global shipping network with a particular focus 

on Ukrainian ports. 

The literature on ports focuses mainly on the following factors of (de-) concentration: urbanization/ 

metropolitan dominance, foreland/hinterland changes, carriers’ strategies and decisions, new port 

development/ port expansions, intermodalism, traffic specialization, European integration, 

technological innovations, investments concentration, stable traffic concentration, hub dependence, 

planning policy, congestion, high handling costs, military control, logistics barriers. Few of them were 

confirmed for the case of Black Sea port system by Grushevska and Notteboom (2013): dependence 

on transshipment container traffic, new port/terminal development, carriers’ strategies. However a 

factor of a different nature has been identified for Black Sea North multi-port gateway region (incl. 

ports of Odessa, Illyichevsk, Illyichevsk sea fishing, Yuzhnyi and Mariupol): political and economic 

stability.  

The of transport geography (Rodrigue, et al. 2013) has been widely used by transport economists in 

the last decades.  The transport system (TS) as defined by Rodrigue, et al. (2013) consists of three 

main components: nodes, networks and demand. The improvements in transshipment modifies the 

relationship between time and space. Due to cheaper, faster and easier access between locations 

the space-time convergence takes place (Rodrigue et al. 2013). At the same time the active 

involvement of the port entities in the effective hinterland distribution of the port generated cargo 

could lead the ports to the ultimate evolution stage of the port system development, i.e. the port 

regionalization stage (Notteboom and Rodrigue 2005). Additionally this initiative could increase the 

ports’ competitive position in comparison with other ports serving the similar hinterland and 

concentrate the cargo within certain ports or port systems (Ogundana 1970, Taaffe et al. 1963; 

Robinson 2002, van Klink 1998, Notteboom 2004) leading to the formation of regional load center 

network (Notteboom and Rodrigue 2005).  

The evolutionary theory of Nelson and Winter (1982) is based on three pillars (i) the organizational 

routine; (i) the search and (iii) the selection environment. To integrate the findings of the current 

Black Sea shipping connectivity study we will use the modified version of the evolutionary model 

developed by Grushevska and Notteboom (2016) applied to the case of Ukrainian inland waterways 

system development. The methodology originates from a combination of two theories: Institutional 

and evolutionary change.  Jacobs and Notteboom (2011) applied the institutional change model 

(windows of opportunity) to seaport development and the theory of evolutionary economic 

geography (Nelson and Winter, 1982). Bellow we present our theoretical framework for the current 

study. In essence it shows the high complexity of the shipping network evolution where (i) the 

organizational routine (ii) search and (iii) selection interact and shape the resulting shipping network 

design. The organizational routine is the behavior of firms that usually results into the regular and 

predictable behavioral patterns of firms hence having an impact on the state and development of 

the industry in the long run. The Search is a process of current routines’ evaluation and which may 

lead to their modification, to their drastic change or to their replacement. In our context we 

comprehend the search towards an increased connectivity in the liner shipping of the Black Sea 

ports. The selection environment is adjusted by conditions outside the firms in the industry namely 

ports and shipping industry in our study. The Search and Selection process are always interacting and 

leading to new or alternatively maintaining the existing routines. For our case study we identified 

main mega trends and impact trends that set the context for the evolutionary change  (see the 



 

148 
 

theoretical framework below). Mega trends are the current external general trends identified by us 

that could affect the port and shipping industry in general and particular in the Black Sea region. The 

impact trends were selected based on the literature review presented in the following sectionFigure 

5.1. Theoretical framework 

 
Source: own elaboration 

 

Since the port system is not only a pure hinterland phenomenon but encounters the foreland forces 

namely the shipping networks, the latter perspective of looking at the relationship between the port 

system development and the shipping dynamics was investigated by several scholars. The early 

works of Weigend (1958) focused on the interaction between foreland and port on the basis of 

economic costs of the (i) sea (ii) port and (iii) land transport. Along the same line Vigarie (1979) 

developed the port triptych model that represents a system connecting the foreland, hinterland and 

port. The model of Bird (1963) emphasizes the 6 stages of port development driven by the forces of 

the increased vessel size (from the foreland side) and land space availability (from the hinterland 

side). Early shipping concentration studies in 1960’s initiated by Rimmer (1977, 1996) were applied 

to the region of Oceania and they found that the inter-port traffic distribution became more 

concentrated as the transport network penetrated into the hinterland from a few main ports in New 

Zealand and Australia. Ducruet (2009) called for more explicit further research of port regions from 

the global shipping networks perspective that generated series of later contributions. Ducruet and 

Notteboom (2012a, b) have analyzed the relative position of ports in the global shipping network 

through indicators of centrality and intermediacy between 1970 and 2008. A more recent work of Li 

et al. (2015) revealed in a similar fashion the global perspective on the centrality of certain port 
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regions within the liner shipping for the period between 2001 and 2012. With a comparable 

approach Fraser et al. (2014) zoomed into the Southern African container port system and analyzed 

its changing level of peripherality and remoteness being a part of the global container shipping 

network for the period between 1996 and 2012.  

In the following section we will give a brief review of the literature on the maritime network analysis 

and place our research against the existing contributions. In the later section the Black Sea container 

ports system will be presented in there steps. First we will set the scene of the Black Sea container 

port system. Later on we will characterize the region using the liner shipping connectivity and 

logistics performance index developed by UNCTAD. In the third subsection, we will perform a 

network analysis of the Black Sea ports applying the centrality and intermediacy indicators. In the 

second last section we will present a case study of optimal container service configuration 

connecting Black Sea and Far East.  Finally, we conclude with the main findings of the paper and 

outline the possible future research avenues. 

2. Literature on maritime network analysis  

Several empirical studies on maritime network analysis can be found in the extant literature. 

However, Ducruet et al (2010) argue that these studies are scarce and quite fragmented. The 

authors categorize the existing contributions into four groups as depicted in table 5.1. 
 

Table 5.1. The literature review on maritime networks by Ducruet et al. (2010) 
General approach Paper Factors affecting the liner shipping Methodology 

Geographic coverage 
of carrier networks 

Bergantino and Veenstra 2002; 
Frémont 2007; Rimmer and 
Comtois 2005 

Strategic choices of shipping companies Service data analysis 

Network connectivity Joly (1999); Ducruet et al. 2010b; 
McCalla 2004 

Characteristics of a network differs according to its 
typology. 

Spatial analysis, graph 
theory 

Network efficiency Song et al. 2005; Tai and Hwang 
2005; Zeng and Yang 2002; 
Notteboom, 2011 

Availability of the dedicated terminal, Way port 
(minimal deviation), Minimization of major 
operational cost, Ability to serve a large number of 
small markets. 

Modelling of port 
selection process for 
the optimal location 

Complex networks Deng et al. 2009; Hu and Zhu 
2009; Kaluza et al. 2010 

network’s hierarchical structure on a global level  small-world and 
scale-free networks 

Source: own elaboration based on Ducruet et al. 2010 
 

Table 5.2 presents more recent contributions on maritime networks dynamics. We identified about 

15 papers and presented them by the (i) factors affecting the liner shipping network configuration 

and (ii) methodology and notions used.  The contribution was assigned a factor “v” when the latter 

was mentioned in the respective research as a decision parameter/determinant of shipping lines in 

the network design process. The bellow observed contributions are following different approaches 

and certain papers use a combination of few methods, consequently it became a delicate task to 

exercise a clear categorization of methodologies used. Hence we briefly describe the methodologies 

and notions used in the last column of the table 5.2. Among the methodologies used more 

frequently were: evolutionary economic geography; intermediacy and centrality. We place this 

research against existing contributions by indicating the influencing factors considered in our paper 

and the methodology applied to answer our research question. For our analysis we selected the 

most prominent methodologies based on (i) their appropriateness for the presented port level-

shipping connectivity research and (ii) the available data for the analysis. We further applied the 

UNCTAD shipping indexes that will be described in the following section.  
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Table 5.2. Recent studies (2009 and 2015) on maritime networks, the methodology applied and 
factors affecting the network configuration 

Paper Factors affecting the liner shipping network configuration Methodology and 
notions trade and 

economic 
activity in 

the 
hinterland;  

local port 
environment and 

supportive 
activities 
(customs, 

governance etc.);  

access to 
the 

hinterland
; 

strategies of 
Shipping 

Companies in 
service 

configuration 

Port location 
(within the 

shipping 
route) 

government
al policy 

increasing 
vessel size 

port 
infrastructur

e 

fleet 
availabilit

y 

Notteboom, 
Wilmsmeier, 
2011 

         Generic model for the 
Evolution of liner shipping;  

Gouvernal et 
al., 2012 

         Port hierarchy 

Notteboom and 
De Langen, 
2015; 

         Total supply chain 
perspective; port 
competition, centrality 
and intermediacy; 

Ducruet and 
Notteboom, 
2012a; 
Ducruet and 
Notteboom, 
2012b 

   
 
      

Intermediacy and 
centrality (Betweeness 
and degree centrality); 
Port hierarchy;  

Hoffman, 
2012 

  
  

 
  

 
 

LSCI,  LPI 

Li et al., 2015  
   

 
  

 
 

Intermediacy and 
centrality (Betweeness, 
degree and closeness 
centrality) 

Grushevska 
and 
Notteboom, 
2014 

       
  

Port system 
development, Port 
hierarchy, Port 
regionalization; SWOT; 
Net-shift analysis.  

Notteboom, 
2011 

 
 

   
  

 
 

Multi criteria analysis; 
SWOT 

Rodrigue and 
Notteboom, 
2009 

 
 

  
     

Life cycle theory; System 
approach;  

Rodrigue and 
Notteboom, 
2010 

 
  

 
  

 
 

 

Total supply chain 
perspective; 
Intermediacy; port 
evolution; Foreland based 
regionalization,Port 
system  development, 

Brooks et al., 
2011   

 
 

 
    

intermediacy and 
centrality; Port 
coopetition and 
cooperation 

Seoane et al., 
2013 

 
 

  
     

Graph theory; 
Connectivity; port degree 
and centrality 

Ducruet et al., 
2009 

   
 

 
    

New Economic 
Geography, Core 
periphery, Centrality (of 
Fleming and Hayuth 
1994);  

Jacobs and 
Notteboom, 
2011 

    
 

 
   

Evolutionary economic 
geography; Windows of 
opportunity; Institutional 
change 

# times factor 
considered  

10 5 9 10 6 3 4 3 1  

Our Current 
contribution 

 
 

   
 

   

Evolutionary economic 
geography; (LSCI), (LPI), 
Intermediacy & centrality  
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Table 5.3 displays the findings of recent contributions on the Mediterranean and Black Sea shipping 

networks. With this literature review we show the existing gap in the shipping connectivity literature 

namely the absence of systematized, comprehensive analysis of the maritime network of the Black 

Sea. Moreover the close look into the region will allow us to learn more than discussed so far in the 

existing literature on Black Sea and Med. Upon analysis completion we will relate back to the 

existing studies and compare our findings with the available ones from  the studies list (see table 

3).The aforementioned being our main motivation to contribute to the existing literature by using 

the well-established methodology on network analysis namely the (i) intermediacy and (ii) centrality 

measures further elaborated by the (iii) evolutionary economic discussion. The factors affecting the 

shipping connectivity considered in this contribution cover the majority of the identified factors: (i) 

trade and economic activity in the hinterland; (ii) access to the hinterland; (iii) strategies of Shipping 

companies in service configuration; (iv) Port location (within the shipping route); (v) increasing vessel 

size; (vi) port infrastructure; (vii) fleet availability. The two left factors are of a crucial importance, 

however they are not explicitly deliberated in our current study. Due to their high gravity they have 

been earlier distinctly discussed in other studies of Grushevska and Notteboom (2014, 2015). 

 

Table 5.3. Studies on maritime networks published between 2009 and 2015 (selected findings) 

Paper Selected findings on Mediterranean and Black Sea shipping  

Gouvernal et al., 2012 East Med ports see an increasing number of liner services and traffic volumes, especially the Black 
Sea ports that attract more and more direct calls vs feeder 

Notteboom and De Langen, 2015; Fastest growers: (i) the South European ports (Med and North Adriatic) (ii) Baltic ports. Hamburg- 
Le Havre range maintains about 40% of the container traffic in Europe. 

Ducruet and Notteboom, 2012b 

Nearly every successful port relies on intermediacy (insertion in the carriers networks) and 
centrality (proximity to O/D markets).The average concentration of the world throughput 
increased. Particular ports have considerably increased their connectivity (in Med Gioia Tauro, 
Marsaxlokk)  but this has not altered the established pivotal hubs (Barcelona, Valencia). 
Detachment of Constanta, Izmir and Ambarli as independent ports. (data 2008) 

Li et al., 2015 

Top 3 shipping areas (Asia, Europe and Med) maintain their leading position based on the centrality 
measures. Though Europe’s position as central shipping network is gradually declining. The less 
central port regions are North Africa, St Lawrence, Black Sea, North Atlantic, Baltic Ocean. The rest 
port regions are very volatile. 

Grushevska and Notteboom, 2014 

Mixed dynamics in the Black Sea region, though there is a trend of de-concentration away from 
Poti and increasing concentration in Novorossiysk. The market concentration before 1995 was 
quite high while the port system witnessed several periods of higher (before 1995, 2004-2008) and 
lower concentration (1995-2004, 2008 until 2012) accompanied by an relatively high CAGR volume. 
The amount of ports has not decreased and the cargo did not concentrate in specific ports (as the 
Taaffe et al. model suggests in its final development stages). 

Seoane et al., 2013 
Most strongly emerging European container ports are in Med: Ambarli, Gioia Tauro, Taranto, 
Spezia, Piraeus, Tarragona. Odessa, Constanta and Ilyichevsk form one meta-hub of the Ambarli 
port. 

Our study 

We see our paper as a  an extension  to existing literature by developing the Black Sea ports case 
study on its position within the global container shipping network. The Black Sea is a specific 
region that is adjacent to the main shipping route and needs certain in-depth analysis to perform 
a coherent study. The regional context investigation combined with the methodology applied 
(i.e. the network connectivity measures, LPI and LCSI indices, and the cost and time display of the 
container service configuration for Far-East Black Sea line)  will form the foundation for the 
knowledge creation on the global and regional shipping dynamics and confirm the existing 
literature.  

Source: own elaboration based on different sources  
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3. The current and prospective position of the Black Sea container port system 

in the global container shipping network 

This section is aimed at answering the first research question: RQ1: What is the current and 

prospective position of the Black Sea container port system in the global container shipping 

network? 

We analyze the position of the Black Sea container port system in several stages by using few 

methodologies and approaches. First, we provide a general profile of the Black Sea container port 

system based on port throughput data and individual liner service details. Then, we analyze the liner 

shipping connectivity and logistics performance of countries located in the Black Sea area by using 

the LSCI and the LPI as developed by UNCTAD. This approach gives us a first idea of the maritime 

connectivity issues in the region compared to some other regions in the world and the link with 

logistics performance at country level. Third, we apply network analysis measures in order to better 

understand the network properties of the ports in the Black Sea region in terms of intermediacy and 

centrality.      

3.1 General profile of the Black Sea container port system 

Notwithstanding the fact that the Black Sea region accounts for only 2.5% of global seaborne trade, 
(while the leading European trade region the North Sea accounts for about 17%) it  is an important 
area of development due to its geographical size and resource/consumption base. The Black Sea 
container port system is among the world’s fastest growing markets with a cargo growth rate in 
2014 of 6% p.a., and the CAGR (1998-2014) of 14%. In the same period, the CAGR of the world 
amounted to 9%, South Asia 11%, Africa 11% and Western Europe 5% (UNCTAD). The Black Sea 
container port system consists of 11 ports with an annual container traffic of about 2.6 mln. TEU 
(2014). The main characteristics of these container ports are summarized in appendix 1, while their 
respective locations and terminal operators are depicted in Figure 5.2.  

Figure 5.2.  Ports of the Black Sea container port system 

 
Source: Grushevska and Notteboom, 2014 
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Table 5.4.  Direct calls to Black Sea ports (situation for January 2016) 
Shipping 
Company 

Liner Services Vessel size 
(TEU) 

Rotation 

Caribbean 

Maersk Line Med-Caribbean-
Panama service - 
String of 
Ecumed  

2800-3200 Algeciras, Marsaxlokk, Izmit Korfezi, Istanbul-Ambarli, Yuzhny, 
Novorossisk (NCSP), Istanbul-Ambarli, Istanbul-Evyap, Izmir, 
Marsaxlokk, Algeciras, Caucedo, Manzanillo (Pan) ...(WCSA)... 
Manzanillo (Pan), Algeciras 

Middle East-India 

 Maersk Line   Black Sea-East 
Med-Middle 
East-India service 
(ME-3 / Prime 3)  

4200-5000 
8 x 5 500 

Port Said (SCCT), Mersin, Istanbul-Ambarli, Izmit Korfezi, 
Novorossisk (Nutep), Izmit Korfezi, Istanbul-Ambarli, Izmir, Mersin, 
Jeddah, Jebel Ali, Pipavav, Hazira, Mumbai-Nhava Sheva, Jebel Ali, 
Salalah, Port Said (SCCT) 

East Asia 

CSCL / K Line / 
Yang Ming / PIL 
/ Wan Hai 
Suspended 

Asia-Black Sea 
service (ABX / 
CBX / SB 1 / SBS) 
(Zim : ABS)  

5500 Piraeus, Istanbul-Ambarli, Ilichevsk, Constantza, Port Kelang, 
Shanghai, Ningbo, Shekou, Singapore, Port Kelang, Piraeus 

2M (Maersk / 
MSC ) 
Temporarily 
suspended 

Asia-Med Loop 5 
(AE-3 / Black Sea 
/ BEX)  

8500 Istanbul-Evyap (Izmit), Istanbul-Ambarli, Constantza, Odessa. 
Ilichevsk, Istanbul, Piraeus, Port Said (SCCT), Singapore, Xiamen, 
Busan, Qingdao, Shanghai, Ningbo, Yantian, Chiwan, Singapore, Port 
Kelang, Istanbul-Evyap 

Maersk Line / 
CMA CGM – 
O3/YM ( CMA 
CGM / CSCL / 
UASC / Yang 
Ming) 

Asia-Black Sea 
service (AE-3 / 
BEX) (Bosphorus 
Express)  

6500-8000 
11 x 8 700 

/ 9 300 
teu (2 

sailings 
skipped) 

Istanbul-Evyap (Izmit), Istanbul-Ambarli (Avcilar), Constantza, 
Odessa, Ilichevsk, Istanbul-Ambarli (Avcilar), Port Said, Port Kelang, 
Singapore, Dalian, Xingang, Kwangyang, Busan, Shanghai, Ningbo, 
Chiwan, Yantian, Tanjung Pelepas, Istanbul-Evyap 
New rotation: Port Said, Beirut, Piraeus, Iskenderun, Istanbul-Evyap 
(Izmit), Istanbul-Ambarli (Avcilar), Constantza, Odessa, Istanbul-
Ambarli (Avcilar), Piraeus, Port Kelang, Dalian, Xingang, Kwangyang, 
Busan, Shanghai, Ningbo, Chiwan, Port Kelang, Port Said 

Zim / OOCL Asia-East Med 
Express service 
(EMX) (CSCL : 
AMX 2)  

4250 Haifa, Istanbul-Ambarll, Odessa, Novorossisk, Istanbul-Ambarli, 
Haifa, Mumbai-Nhava Sheva, Colombo, Port Kelang, Dachan Bay, 
Busan, Ningbo, Shanghai, Dachan Bay, Port Kelang, Haifa 
New rotation: Ashdod, Haifa, Istanbul-Ambarll, Novorossisk, Odessa, 
Istanbul-Ambarli, Haifa, Mumbai-Nhava Sheva, Port Kelang, Dachan 
Bay, Busan, Shanghai, Ningbo, Dachan Bay, Ashdod 

Source: own compilation based on data Alphaliner 

The peculiarity of the Black Sea is that only few ports are called directly by shipping lines: Constanta 

(Romania), Odessa and Illyichevsk (Ukraine), and since 2011 also Yuzhnyi (Ukraine) and Nororossyisk 

(Russia). As from 2003, the size of the container vessels entering the Black Sea grew from 2500 TEU 

up to 10000 TEU nowadays. A significant restriction on vessel size in the Black Sea is the Bosporus 

Strait with its physical characteristics. Due to the aforementioned fact the container shipping 

lines can deploy vessels of up to 10,000 TEU for the Black Sea, while vessels of up to 18,000 

TEU are already calling at ports in the Mediterranean. Furthermore, shipping economics would 

not allow for much bigger ship sizes because of the current market demand stagnation - the 

last years of 2014 and 2015 the regional total container demand was dropping by 1 -2% p.a. 

Shipping lines call Black Sea basin mainly in a shared calling pattern (table 5.4). There are only two 

(out of four previously existing) direct services left between the ports of the Black Sea and the Far 

East: the Asia-East Med Express service of Zim/OOCL and joint Ocean three/Yang Min service. The 

changes in the calling patterns accrued during the year of 2015 and 2016 due to the decreased Black 

Sea demand and low freight rates. Another  weekly service of Maersk Line is connecting the Black 

Sea ports to South America: Ecumed service (annual capacity of 150,000 TEU) operating to/from 
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Central America. As well as the Maersk service connecting the Indies and Middle East to Black Sea 

continues to run.  

The established calling pattern to Black Sea from Far East Asia is a combination of line-bundling 

services (calling about 3-4 Black Sea ports) and calls using the transshipment hubs outside of the 

Black Sea. It is difficult to precisely estimate but roughly half of the current containers (annual fleet 

capacity of 1.7 mln. TEU) handled in the Black Sea ports are shipped using direct calls, while the 

other half is feedered from the Med ports (located mainly in the East Med) such as Istanbul, Piraeus 

and to a lesser extent Thessaloniki, Gioia Tauro etc. (see figure 5.3).  

 

Figure 5.3. Main transshipment hubs used to serve the Black Sea ports 

 
Source: Hapag-Lloyd 
 

The Mediterranean ports play an increasing role in the Far East-Black Sea trade. As from mid 1990s, 

the Mediterranean has witnessed an active development of hub-feeder container systems as well as 

short sea shipping networks driven by the growth of the container volumes dedicated to the 

southern part of Europe. The transshipment hubs in the Mediterranean have increased their market 

share in European container port throughput grew from 4.9% from 1993 up to 14.3% in 2004. Later 

the Mediterranean transshipment hubs market share started to decline (up till 12.2%) because of 

the volume growth in the mainland ports of the Mediterranean (e.g. Valencia, Barcelona, Genoa, 

etc.) that motivated shipping lines to shift to more direct calls (Notteboom, 2010). Therefore, the 

intensification of the Med container traffic, as well as the rehabilitation of the countries’ economic 

activity in the Black Sea from 2001 on, have attracted the global terminal operators to enter the 

market. The first entrants were HHLA in Odessa port (2001) and NCC in Novorossiysk port (2002). A 

second wave of new entrants included DPW in Constanta (2004) and NCC in Illichivsk (2005). The last 

big inflow of global terminal operators included APMT in Poti (2011) and a joint involvement of 

CMA-CGM in Odessa, together with a local terminal operator (2008). In the coming years two new 

green field ports in the Black Sea are expected to start operations namely in Georgia and in Russian 

Federation. Anaklia Development Consortium LLC has been awarded the contract to build and 

develop a Deep Sea Port in Anaklia, Georgia. The $2.5 billion project will establish a new maritime 

corridor between China and Europe, helping restore the historic Silk Road and stimulating national 

and regional economic growth. Construction on the project is scheduled to launch by the end of 

2016, subject to completion of environmental reviews. The port will be operational three years after 

its ground-breaking (portstrategy.com). A more distant greenfield project is Taman port located at 
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the east coast of the Black Sea in Primorsky Krai of Russian Federation. The UAE’s DP World has 

agreed to set up a joint venture with the Russian Direct Investment Fund (RDIF) to invest up to $2bn 

in Russian ports in December 2015. At the top of the list of its priorities will be container terminals in 

Novorossiysk, Taman and Primorsky Krai (www.eurasianbusinessbriefing.com). It is worth 

mentioning that Anaklia project in comparison with Taman seems to have a more resolute and 

definite development plan. 

Figure 5.4.  The Black Sea container ports traffic, TEU 

 
Source: Ports of Ukraine  
 

Table 5.5. Top 10 container lines calling Black Sea (full containers) 
Shipping line TEU (2013) TEU (2014) share, % (2013) share, % (2014) 

MSC 446,620 445,133 28% 28% 

MAERSK 393,080 359,568 24% 23% 

CMA CGM 193,683 170,397 12% 11% 

ZIM 166,172 193,159 10% 12% 

ARKAS 127,969 136,889 8% 9% 

EMC 66,951 62,941 4% 4% 

CSAV 61,250 52,929 4% 3% 

CSCL 58,583 59,411 4% 4% 

HL 50,201 71,481 3% 5% 

YML 42,630 32,384 3% 2% 

Total 1,607,139 1,584,292 100% 100% 

Source: Ports of Ukraine 
  
Despite a growing involvement of global terminal operators in the Black Sea region as described 

above, Constanta’s experience as a transshipment hub in the Black Sea is very peculiar. The port’s 

container throughput fell sharply from 1.38 million TEU in 2008 to 0.59 mln. TEU in 2009. In 2015 the 

port could only present a traffic stabilization with limited growth up to 0.68 mln. TEU. Early on in its 

development, Constanta was very much seen as the transshipment gateway for the Black Sea and 

reached a transshipment incidence of some 75% in 2008. However, the crisis of 2008 hit the regional 

economies and the shipping lines likewise that motivated the later change their liner services in 

search of cost-efficient logistic solutions. A number of direct services from the Far East into the Black 

Sea region were cancelled, negatively affecting transshipment volumes of Constanta. As a result, in 

2012 almost three-quarters of the volumes handled at the port consisted already of local import and 

export containers, with the remaining quarter being transshipment (figure 5.4). The traffic decline 

during the last year in Black Sea ports is in sharp contrast to strong growth witnessed by Piraeus and 

Turkish deep-sea ports near the Sea of Marmara. This aspect demonstrates that shipping lines 
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increasingly prefer a hub-feeder model in the Med to service the Black Sea area instead of direct 

deep-sea calls in the Black Sea. Among the container lines serving the Black Sea are MSC, Maersk, 

Zim, Arkas, Emc, a detailed overview is presented in table 5.5. 

 
While in 2013 Ukraine maintained a decade long leadership in the container market  with a share of 

29.5%, it lost this position in the following two years to Russia.  Ukraine demonstrated a 25.5% 

market share in 2014 against Russian ports’ share of 27.6 % in 2014. Due to these dynamics and the 

local context the share of other countries have slightly increased: Romania representing a share of 

22.3% in 2014, Georgia a share of 17.1% and Bulgaria 7,5%.  

Table 5.6. Regional Economic Prospects in EBRD Countries of Operations: November 2015 
Countries Expected GDP growth 2016 

Ukraine 2% 

Romania 3,7% 

Bulgaria 2% 

Russia -12% 

Georgia 2.6% 

Average of the selected states -3% 

Source: Regional Economic Prospects in EBRD Countries of Operations: November 2015 
 

Figure 5.5. Ukraine’s container traffic 

 
Source: own elaboration based on ports of Ukraine data 
 
The slowdown of Ukrainian port traffic in 2012 was connected to the regulatory changes in customs 

procedures, while ports lost from 50 to 100 thousands TEU in favor of Hamburg and Baltic ports and 

to a lesser extent to Romania (Informal BG Black Sea Container Market report 2014). The Ukrainian 

economy and container turnover started to stagnate at the end of 2013 due to the beginning of the 

political crisis followed by more turbulent times thereafter with the Crimea annexation to the 

Russian Federation in May 2014 and shortly after the start of the armed conflict in the East of 

Ukraine. As an outcome of these events the drop of container traffic in 2014 represented about 

14.4% p.a. followed by a more drastic fall in 2015 of 29% p.a. Russia showed a negative container 

growth rate of -0.3% in 2014 opposed to the growth of 10.1% in 2013 is a very drastic change. This 

might be explained by (i) the termination of cargo traffic generated by the Olympic games 2014 in 

Sochi; (ii) the start of the political tensions between Ukraine and Russia; and (iii) the low oil prices 
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that started to decline in the mid of 2014. Georgia showed a growth slowdown in 2014 (from 12.9 % 

to 10.8% ) due to the transit traffic growth that compensated the decrease of domestic container 

demand. Romania had a 4.9% growth rate in 2014 against the 14.34% in 2013. The same dynamic 

was shown by the Bulgarian ports with a growth rate in of 8,4% against 6.5% in 2013 (Informal BG 

Black Sea Container Market report 2014). 

Based on the recent forecasts as of January 2016 of EBRD concerning the growth of real GDP in 

Ukraine is expected to see a slow recovery of 2.0%, against the decline of 11.5% in 2015. Since 2009 

the average container growth per 1% GDP growth in Ukraine was 4.72% (Informal BG Black Sea 

Container Market report 2014). Since import containers are driven by the local economic prosperity 

of the region, we can estimate the next year container traffic for Ukraine based on the 1/4.72 ratio. 

Given the aforementioned and the fact that import containers represent about 51% of the Ukrainian 

container traffic  we could expect an ultimate 5% total growth in container traffic in Ukraine 

reaching about 497,000 TEU in 2016 based on the assumption that the ratio TEU growth/GDP 

growth remains unchanged (see figure 5.5). The rest of the Black Sea countries except Russian 

Federation are expected to have a rise in economic activity (see table 5.6 ) hence driving the 

container traffic increase. The prospects for Russia are entirely different: a decline of 12% in real 

GDP is expected in 2016.  

3.2 Liner shipping connectivity and logistics performance 

In this section, we present connectivity at country level using work developed by UNCTAD. Hoffman 

(2012) used the UNCTAD Liner Shipping Connectivity Index (LSCI) as well as the Logistics 

performance index (LPI) on the global level. He concluded that  shipping industry continues to 

consolidate: larger vessels and fewer calls. Moreover the structure of the global liner shipping 

network is quite stable, though the particular countries’ connectivity within the global liner shipping 

networks remains a separate and challenging task. And finally that there is a correlation between LPI 

and LSCI. We applied the LSCI and LPI to the (i) Black Sea (BS) countries as well as to (ii) its East Med 

(Med) neighbors and finally to (iii) the North European (NE) countries. The latter show the best 

performance in Europe based on both indicators.  

 

Figure 5.6. LSCI (North Sea, East Med and Black Sea countries 

 
Source: data.worldbank.org 
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Figure 5.7. LSCI (Black Sea countries only)

 
Source: data.worldbank.org 
 

The Liner Shipping Connectivity Index (LSCI) demonstrates  how well countries are connected to 

global shipping networks. It is based on five components of the maritime industry namely originating 

from Containerization international database: (i) number of ships, (ii) their container-carrying 

capacity, (iii) maximum vessel size, (iv) number of services, and (v) number of shipping companies 

that deploy container ships in a country's ports. For each component a country's value is divided by 

the maximum value of each component in 2004, the five components are averaged for each country, 

and the average is divided by the maximum average for 2004 and multiplied by 100. The index 

generates a value of 100 for the country with the highest average index in 2004.  

In the figures 5.6 and 5.7, we can observe clear leaders (NE and MED ports) and followers (BS ports). 

Nevertheless the average BS LSCI and LPI is constantly increasing with the average (AVG) growth 

trend. Due to its size and access to numerous seas (e.g. Baltic Sea, Sea of Japan etc.) the LSCI used 

for Russia gives the LSCI for the whole country and not for specific BS basin or selected ports. If 

Russia is removed from the LSCI analysis, Ukrainian ports are leading based on the LSCI index, even 

overtaking Romania as from 2009, since Constanta port stopped playing a hub role in the Black Sea. 

The leading positions of Ukraine, Romania and Russia (however difficult to estimate the particular 

Black Sea shipping impact on the country index) is due to higher scores on: (i) their container-

carrying capacity of vessels, (ii) maximum vessel size, (iii) number of services, and (v) number of 

shipping companies. The detailed discussion about these factors was presented in the previous 

subsection. The availability of several shipping lines that call directly these selected ports drive the 

vessel size and ultimate volume in comparison with the feeder vessels serving the region. 

The LPI uses six indicators to benchmark countries' logistics performance and is the weighted 

average of the country scores on six key dimensions: 

1) Efficiency of the clearance process (i.e., speed, simplicity and predictability of formalities) by 

border control agencies, including customs; 

2) Quality of trade and transport related infrastructure (e.g., ports, railroads, roads, information 

technology); 

3) Ease of arranging competitively priced shipments; 

4) Competence and quality of logistics services (e.g., transport operators, customs brokers); 
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5) Ability to track and trace consignments; 

6) Timeliness of shipments in reaching destination within the scheduled or expected delivery time. 

 

Figure 5.8. LPI (North Sea, East Med and Black Sea) 

 
Source: data.worldbank.org 

 
 

Figure 5.9. LPI (Black Sea countries only) 

 

Source: data.worldbank.org 

 

The LPI scorecards demonstrate comparative performance—the dimensions show on a scale (lowest 

score to highest score) from 1 to 5 relevant to the possible comparison groups—of all countries 

(world), region and income groups. Figures 8 and 9 on the logistics performance index (LPI) show the 

same general outcomes as the LSCI ones, with the sole difference that Ukraine is not anymore a 

leader in the BS according to the LPI indicator, being bypassed by its Western neighbors Romania 

and Bulgaria. The LPI leadership of these states can be partially explained by the fact that they have 

joined the EU in 2007 and since then needed to improve and adapt their logistics efficiency closer to 

the EU norms (clearance processes, quality of trade and transport infrastructure etc.). On the other 

hand Ukraine, Georgia, Russia have inferior LPI performance due to lower scores on the six logistics 

indexes (especially in terms of timeliness of shipments, efficiency of clearance process, quality of 

transport infrastructure). Notwithstanding the fact that The database shows the 2007-2014 time 
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frame there is an average growth trend and exclusive of the two BS leaders (Romania and Bulgaria 

being EU member states) Ukraine is the third best performer in the BS based on the LPI index. 

3.3 Network analysis approach to centrality and intermediacy  

In this section we made  a first empirical attempt to study the shipping connectivity of the Black Sea 

ports. We used the following indicators of  network analysis measures namely centrality and  

intermediacy to assess the connectivity of Black Sea ports. The measures applied (i) the maritime 

degree, (ii) betweenness centrality,  and (iii) clustering effect are calculated on a binary port-to-port 

matrix of the inter-port connections. Data used in this study was mainly limited to raw data from 

Lloyd’s Maritime Intelligence Unit (LMIU). The database included information on daily vessel 

movements for the period 1977 and 2008 between ports  in Black Sea and other ports connected to 

them.  Only one month in 2011 was available in the database, so the last period contains incomplete 

data.  Besides the fact that the database used includes port calls for all types of vessels (without a 

possibility to separate by type of vessel) it also includes only 4 months out of each year vessel 

movements.  Notwithstanding this fact it was a consistent data set that could serve a rigid basis for 

our analysis. In order to answer the RQ1 we will determine the position of the Black Sea in the global 

shipping network using the following measures: 

Degree centrality –represents the number of adjacent nodes, representing its connectivity ability in 

the network. 

𝑘𝑖 = 𝐶𝐷(𝑖) = ∑ 𝑥𝑖𝑗

𝑛

𝑗

 

Betweenness centrality- demonstrates the number of times a node is crossed by shortest paths in 

the graph. The betweenness centrality of a node reflects the amount of control that this node exerts 

over the interactions of other nodes in the network (Yoon et al., 2006). This measure favors nodes 

that join communities (dense subnetworks), rather than nodes that lie inside a community. 

𝑘𝑛𝑛,𝑖 =
1

𝑘𝑖
∑ 𝑎𝑖𝑗𝑘𝑗

𝑛

𝑘=0

 

 

Clustering coefficient- a ratio between N and M, where N is the number of edges between the 

neighbors of n, and M is the maximum number of edges that could possibly exist between the 

neighbors of n. The network clustering coefficient (between 0 and 1) is the average of the clustering 

coefficients for all nodes in the network. Here, nodes with less than two neighbors are assumed to 

have a clustering coefficient of 0. 

𝐶𝑐 =
N

𝑀
 

But before moving to these measures we will first present the historical evolution of the maritime 

flows within Black Sea by analyzing (i) main fleet types; (ii) total container vessel traffic; (iii) direct 

maritime container flows between Black Sea ports and other regions; (iv) the number of nodes 

(ports) and edges (links) in the region and the resulting (v) completeness (vi) density; and (vii) cycles 

of the Black Sea shipping network.  
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3.3.1 Black Sea and Med perspective 

A clear growth of container traffic in total traffic is observed, with a turning point around 1998, 

where its share grew from 5% to more than 25%, mostly at the expense of general cargo traffic. 

Figure 5.10. Distribution of the Black Sea fleet by main vessel types (%) 

 

Figure 5.11. Total number of vessel calls within the Black Sea and its share in world total, number of 

calls and % from world total 

 

Looking at the total container vessel traffic in the Black Sea we can clearly observe a turning point 

around 1997 in absolute terms, a peak in 2004, then a decline and a revival in 2008 and 2011. The 

two periods of 1997 and 2004 corroborate with the ports TEU throughput data presented in 

previous subsection, however in TEU terms the peak was in 2007 (where in vessel traffic it was a 

deep fall) followed by 3 year progressing decline due to world economic slowdown with a revival 

around 2010-2011 which exactly correspond to the vessel traffic data. The Black Sea vessel traffic 

share remains very low all over the period but growing accordingly. 

Intra-regional vessel  traffic grows fast from 1977 to the mid-1980s, then stabilizes, goes down in 

1997-2005 (period of high absolute growth, then caused by expansion of external/inter-regional 
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links); overall, the region is much introverted as the intraregional traffic share oscillates around 80% 

of total vessel traffic.  

Figure 5.12. Total vessel traffic among Black Sea ports and share in total Black Sea traffic 

 

The Black Sea within the inter-regional vessel traffic is more and more connected with the East Med, 

less with southwest Europe (remaining the two main connections). This is based on direct ship calls 

between ports (adjacent port calls), not on the total route of the ships, so  for an ultimate conclusion 

it can be misleading about the true geographic extent of the Black Sea’s connections (forelands). This 

observation reveals an interesting local connectivity that is shifting eastward.  

Figure 5.13. Direct maritime calls between Black Seaports and other ports by region (%) 

 

Looking at the Black Sea network characteristics from the nodes and links perspective we can 

observe a regular growth of the network, not so much overlapped with total (absolute) traffic 

volume, which is also interesting; a take-off appears in the late 1980s partly in relation with the fall 

of the USSR and the expansion of the network in a new context of independent republics seeking 

new markets and new international economic and trade relationships. 
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Figure 5.14. The Black Sea shipping network by the number of nodes (ports) and edges (links) 

 
Evaluating the network completeness we  mark the very flat evolution, with no clear trend. The 

network remains complete (utilized) around 20% of its full capacity over time.  
 

Figure 5.15. Black Sea shipping network completeness (ratio observed number of links / total 

maximum possible number of links) 

 
 

The following Black Sea shipping network density evolution is very much correlated with the 

network completeness. The ratio number of links / number of nodes stays almost flat until middle of 

1980s after which slowly grows with its peak in 2004 and a gradual decrease afterwards.  

 

Figure 5.16. Black Sea shipping network density (number of links / number of nodes) 
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Monitoring the cyclicity of the network we can say that is slightly correlated with the network size 

presented above. The overall regional network seems more clustered in the late period but this is 

not so evident. 

Figure 5.17. Black Sea shipping network cyclicity (share of observed cycles in total maximum possible 

number of cycles) 

 

The network is generally not much clustered, especially in the first third of the period (1977-1986), 

due to (i) the co-existence of many ports in isolation (not connected) and (ii) dispersed flows in the 

region; the second third of the period demonstrates some consolidation with a growing clustering, 

meaning that the network density goes up as links develop among ports; then in the last third of the 

period from 2005 one can notice a slight decline, which can suggest a trend of concentration around 

hub ports such as Constanta, Odessa and Novorossiysk (high clustering value means that on average, 

ports are well connected to each other; low clustering values mean either absence of connectivity or 

connectivity around main hubs or centralized network); the value of 2011 may be ignored since it 

includes incomplete data.  

Figure 5.18. Black Sea shipping network average clustering coefficient 
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3.3.2 The betweenness centrality of the Black Sea in a global container shipping 

network 

The betweenness centrality analysis of the Black Sea  is first analyzed in a global context. The world 

container shipping network consists of 20 large regions (or port ranges) among which Black Sea 

region is compared with. As we can see, the blue line is the absolute number (i.e. how many times 

the BS region is positioned on shortest paths in the graph), and the orange line the relative number, 

i.e. relative to the maximum centrality among the regions. Both lines are almost overlaps, given the 

small number of regions (observations).  

 
Figure 5.19. The betweenness centrality of the Black Sea 

 
 

Unfortunately, it is difficult to conclude to a "rise" in the global network, but while the decline of 

centrality in 1991-1992 can be attributed to major political change (USSR fall and strong economic 

slowdown). In the early 2000 the Black Sea countries were still in a unstable economic phase, 

striving to leave the economic deep behind they were just at the beginning of the recovery slope. 

The 2008 gap was due to the effect of the world economic crisis that has hit the region as well. 

Figure 5.20. GDP in selected Black Sea countries 

 
Source: www.tradingeconomics.com 

http://www.tradingeconomics.com/
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Figure 5.21. The betweenness centrality of selected ports of the Black Sea 

 
 
Looking at the betweenness centrality of selected ports of the Black Sea we notice few leaders in 

terms of centrality: Novorossiysk, Constanta and Odessa. This demonstrates that  these ports were 

positioned on shortest paths on the route to the Black Sea from other shipping areas. This also 

demonstrates that these ports have a high degree of intermediacy  capacity  in comparison with 

other ports in the region leading to a higher degree of connection to the global shipping network. 

However the more stable leaders are Odessa and Constanta that have over a longer period of time 

have a higher centrality index opposite to Novorossiysk that had a high betweenness index in 1999 

followed by a drastic decline in the following years. The average betweenness index for the selected 

ports reached its maximum in 1999 followed by a slightly lower peak in 2003.  

The degree centrality is a measure of the Black Sea ports centrality feature (figure 5.22 and 5.23). De 

facto it is simply the number of adjacently connected neighbors, here regions has a more intuitive 

evolution. As in the betweeness centrality results, with a first half we observe low values and in the 

second half higher values, despite certain fluctuations the most recent years do not conclude to such 

a rise to follow. 

Figure 5.22.  Degree centrality of Black Sea ports 
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Figure 5.23. Degree centrality of selected Black Sea ports 

 
 

Examining at the individual ports’ degree centrality we can observe some individual differences in 

the performance of certain ports (figure 24). We can observe some similarities with the 

betweenness centrality index. For example among the leading ports in terms of degree centrality are 

Novorossiysk, Constanta and Odessa however accompanied by Illichivsk, Burgas and Varna. The 

average degree centrality of individual selected ports reached its maximum in 1997 followed by a  

gradual decline. This suggest that, since the late 1990s, Black Sea ports are overall witnessing a 

relative decline in their direct connectivity to other ports around the world. 
 

Figure 5.24 The average degree centrality per port and per country 
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4. The optimal container service configuration for Far East-Black Sea container 

flows 

We demonstrated in section 3.1 that the main shipping route for the Black Sea ports is the Far East-

Europe/Med. In this section we develop a cost and transit time calculation for Far East-Black Sea 

liner services in view of comparing container liner services with a direct call to the Black Sea and 

services using a transshipment hub to serve the region with a specific focus on Ukrainian ports. In 

this way, we try to provide an answer to RQ2: What is the optimal container service configuration 

in order to serve the region with a specific focus on Ukrainian ports? As already mentioned the 

focus is on Far East services only.  

The usual frequency of the Far-East-Black Sea direct service is once per week. However, the Far East 

-Med frequency is much higher about 4 to 5 times per week, which means on average a saving of 

three days of waiting in an Asian port for the West-bound vessel.  

We present a cost and time calculation for a direct and for a transshipment call to Black Sea based 

on (i) three freight rates scenarios ((a)base low, (b) medium high and (c) high) and on (ii) three transit 

time scenarios ((a) base, (b) 2 days saving in port stay time and (c) 4 days saving due to speed 

increase from 18 to 22 knots) which all together resulted in 18 possible combinations (see tables 5.7, 

5.8 and figures 5.27 , 5.28). The freight rates of September 2015 were taken from container lines’ 

recent freight quotations (CMA CGM- Ukraine) and categorized as base low, since these were 

exceptionally low. The freight rate figures do not include surcharges such as fuel surcharges and 

terminal handling charges (THC) and only relate to the sea-leg excluding any inland transport costs. 

The changes in the Shanghai Freight Index at the end of October/beginning of November 2015 led to 

a massive increase of the rates on the Far East- Mediterranean/Black Sea service from 150 USD/TEU 

to 800 USD/TEU. Meanwhile, on services out of China serving Mediterranean destinations freight 

rates have fallen by a further 22.4% over in January 2016, to $488 per TEU. That is down 61.2% 

compared to the start of the month. Having that in mind we constructed the tariff’s scale from 150 

to 1200 USD/TEU being the minimum and maximum limits considered in our case study.  

Figure 5.25. A typical Far-East Black Sea Service 

 
Source: CMA CGM 
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Figure 5.26. A typical Med-Black Sea Feeder Service 

 
Source: CMA CGM 

 

The transit time is also volatile and dependent on many factors (e.g. numbers of ports of call in a 

loop, port stay time, call size etc.). We  consider three scenarios in our time model: (a) base case 

which is in fact the maximum reference point including the numerous ports of call; (b) medium case 

when the port stay time decreases (we estimate a decrease of 2 days per loop) in some 

technologically advanced ports; and (c) minimum case when the sailing speed is increased up to 22 

knots instead of currently widely implemented 18 knots. However the overcapacity of the current 

world container fleet will incline the shipping lines to deploy all their fleet and maintain the slow 

steaming sailing pattern. Drewry Shipping Consultants have commented in October 2014 that no 

matter how low the oil and bunker prices evolve, it is confident that ocean carriers will not return to 

sailing container ships at their design speeds due to the threat of flooding the market with the latent 

capacity that has been held in check by slow steaming (Drewry, 2014). Furthermore Mc Kinsey 

(2014) in November 2014  and 2015 Drewry (2015) stated that due to the slowing down of the global 

trade and a bloated order book of large vessel capacity indicate that container shipping is set for 

another three years of overcapacity and financial complexities. Therefore the last scenario in our 

model will most probably drive the freight rates up for the extra customer service of “express” 

delivery time, however we leave this freight increase outside of the current model.  

The data presented below is based on the shipper’s cost perspective. The total costs for the direct 

call includes: (i) the freight tariff of the shipping lines for the Far-East – Black Sea direct service 

(equal rates to any Black Sea port), (ii) the Terminal handling costs in Ukraine, (iii) agency and other 

obligatory fees in Ukrainian ports. 

Table 5.7. Direct call outcomes 

To
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 p
er
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EU

) Direct call   Transit time 

    
Freight rate 

Far East-Med 

Base - 2 days - 4 days 

  33 31 29 

a base tariff  

  
  

Base 150 562 562 562 

b medium tariff  

  
  

Medium high 500 912 912 912 

c high tariff  

  
  

High 1200 1612 1612 1612 
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The total cost via a hub includes: (i) the freight tariff of the shipping lines for the Far-East – Med 

service, (ii) transshipment fees in Med (Turkey), (iii) Med-Black See freight rate, (iv) Terminal 

handling costs in Ukraine, (v) agency and other obligatory fees in Ukrainian ports. 

Table 5.8. Hub-feeder call outcomes 

To
ta

l C
o

st
s 

(U
SD

 p
er

 T
EU

) Via Hub   Transit time 

    
Freight rate 

Far East-Med 

Base - 2 days  - 4 days 

  37 35 31 

a' base tariff 150 

  
  

Base 

 
699 699 699 

b' medium tariff 500 

  
  

Medium high 

 
1049 1049 1049 

c' high tariff 1200 

  
  

High 

 
1749 1749 1749 

 
Similar to the work of Notteboom (2011), we presents the results graphically in figures by using two 

axes: the transit time in number of days and the costs in USD per TEU. We underline the results only 

relate to the maritime section, i.e. port-to-port. Based on this outcome we can state that there is a 

uniform pattern, more precisely: (i) in case of freight increase (and ultimately the total cost per TEU) 

the indicators move up;  (ii) in case of time decrease the indicators move to the right; (iii) the 

transshipment option is always longer and more expensive than the direct call option.  

When the frequency difference is taken into account between the direct versus via hub (average 3 

days due to waiting time), a different comparison outcome occurs.  First of all the advantage of a 

direct call versus transshipment call becomes less visible leading to one day shorter sailing time of 

direct call in two cases: (i) base and (ii) decrease by 2 days of port stay time. In case of a four days 

sailing time saving transshipment option becomes more attractive from time perspective. The cost 

relationships stay the same as in the readjustment analysis e.g. transshipment calls are still more 

expensive than direct ones.  

Figure 5.27. Cost and time results 
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Figure 5.28. Cost and time results (considering the frequency difference) 

 

The above sensitivity analysis was built only on the few parameters (e.g. freight rates and transit 

time) but already leads to some sizable conclusions. First of all, based on our input data the 

transshipment calls remain always more expensive. However this needs some further explanation. 

The network design of the calling pattern is the ultimate carrier’s decision, but since we chose the 

shippers perspective in our model calculations we are not able to estimate the carriers costs for the 

both (i) direct and (ii) feeder patterns. But given the fact that (i) the carrier encounters usually less 

costs than the shipper per TEU and (ii) the current overcapacity of the world container fleet the 

carriers might consider deploying the maximum possible fleet in order to maximize the asset 

utilization – hence feedering the Black Sea from hubs outside of the basin. 

Secondly the transit time via a hub can be as long or even shorter than a direct call in case of its the 

transit time decrease by at least 3 days from current values. It has to be mentioned that the costs of 

direct call versus hub call are quite volatile and very much dependent on the call size to the Black 

Sea ports, that are driving the ultimate cost per unit (economies of scale perspective). De facto the 

call size is the crucial factor determining the real cost hub versus direct call relationships.  

In our cost approach we left out the cargo availability and the cargo balance (in/out) impact on the 

freight rates of the shipping lines. More precisely the shipping lines task and need for empty 

containers repositioning is driven by trade imbalance. The latter has a direct effect on the freight 

rates. Until recently the export rates from Black Sea ports to Far East were lower than the import 

rates to Black Sea. Since few years now Ukraine, Russia have significantly increased their container 

export (exporting grain, metals and woods etc. in containers) that drove the freight rates higher and 

levelled them to the import rates (Informal BG). 

5. Conclusions 

In the closing discussion on the shipping connectivity on Black Sea ports we will summarize the 

objective and the outcome of this research, followed by the answer to the posed research questions. 
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The paper used notions of (i) centrality and intermediacy, (ii) system development; and (iii) 

evolutionary change to critically assess the changing position of the Ukrainian container port system. 

We analyzed the current state and historical evolution of container services in the Black Sea. We also 

developed a cost and transit time exemplary for Far East - Black Sea liner services in view of 

comparing container liner services with a direct call to the Black Sea and services using a 

transshipment hub to serve the region with a specific focus on Ukrainian ports. The main findings on 

the Black Sea ports connectivity are represented in the table 5.9 completed by the table 5.10 with 

the resume of our contribution to the shipping connectivity literature. 

Table 5.9. Evolutionary development of the Black Sea ports shipping connectivity 

 

RQ1: What is the current and prospective position of the Black Sea container port system in the 

global container shipping network? 

We analyzed the current st ate and historical evolution of container services in the Black Sea. The 

betweenness centrality of the Black Sea in a global container shipping network made of 20 large 

regions (or port ranges) was carried out. Unfortunately, it is difficult to state a clear trend in the 

betweeness centrality  of the Black Sea in the global network. It remains very volatile with a 

significant drop of centrality in  two periods. The 1991-1992 fall that can be attributed to major 

political change (USSR fall and strong economic slowdown). The second drop in early 2000 can be 

explained by the fact that the Black Sea countries were still in a unstable economic phase, striving to 

leave the economic deep behind (Russian Federation and Ukraine  in particular experienced  a peak 

of economic crisis in 2000). The 2008 gap was due to the effect of the world economic crisis that has 

hit the region as well and decreased the calls to the region. Looking at the betweenness centrality of 

individual ports of the Black Sea we noticed few permanent leaders: Constanta and Odessa. This 

demonstrates that  these ports were positioned on shortest paths on the route to the Black Sea from 

other shipping areas. This also demonstrates that these ports have a high degree of intermediacy  

capacity  in comparison with other ports in the region leading to a higher degree of connection to 

the global shipping network. However the less stable leader is Novorossiysk that had a high 

betweennes index in 1999 followed by a decline in the following years. The average betweeness 

index for the selected ports reached its maximum in 1999 followed by a slightly lower peak in 

2003.The average betweeness index for the selected container ports reached its maximum in 1999 

followed by a slightly lower peak in 2003. 
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The degree centrality measured the Black Sea ports centrality feature. De facto it is simply the 

number of adjacently connected neighbors. As in the case of the betweeness centrality, the degree 

centrality  demonstrated a lower index between 1970 and end of 1990 followed by somehow higher 

values later on. We observed certain fluctuations during the recent years but it is difficult to 

conclude to a clear rise to follow. Looking at the individual ports’ degree centrality we can detect 

some similarities with the betweeness centrality index. For example among the leading ports in 

terms of degree centrality are Novorossiysk, Constanta and Odessa however accompanied by few 

catching up ports such as Illichivsk, Burgas and Varna. The average degree centrality of the selected 

ports reached its maximum in 1997 followed by a  gradual decline after. 

Based on the historical analysis and the recent developments in the region we conclude that the 

future outlook of the connectivity and intermediacy/centrality of the Black Sea ports doesn’t seem 

to change drastically.  

RQ2: What is the optimal container service network in order to serve the region with a specific 

focus on Ukrainian ports? 

Based on the carried out analysis of the shipping dynamics and the cost and time model for Far East-

Black Sea liner services we compared container liner services with a direct call to the Black Sea and 

services using a transshipment hub to serve the region. The shipping lines’ implemented calling 

pattern and our model results show that the well-established container ports in Ukraine (e.g. 

Odessa, Ilyichevsk and to a lesser extend Yuzhnyi being less connected) will continue to receive 

direct as well as feeder calls. The last one becoming even more predominant in the long run due to 

(i) the cascading effect and overcapacity of the container fleet and (ii) the Bosporus Strait imposing 

certain vessel size restrictions which have already been reached by the recently deployed vessels of 

10000 TEU for this service.  

Based on the performed study we would like to give some insight on the future outlook of shipping 

lines serving the Black Sea/Ukrainian ports. It should be recognized that it is a very challenging 

objective to perform a definite future forecast given the complex critical factors affecting the 

attractiveness of the Black Sea/Ukrainian ports. The latter were presented in the second section of 

the chapter: (i) trade and economic activity in the hinterland; (ii) local port environment and 

supportive activities (customs, governance etc.); (iii) access to the hinterland; (iv) strategies of 

shipping lines in service configuration; (v) port location (within the shipping route); (vi) 

governmental policy; (vii) increasing vessel size; (viii) port infrastructure; (ix) fleet availability. 

Given the current state and trends of the aforementioned drivers for shipping network configuration 

we can conclude that for the coming years the Black Sea ports will be called via a combination of 

direct and feeder services, however gradually the former being dominated by the feeder services. 

Due to the two major current challenges of shipping lines namely (i) the overcapacity in the world 

container fleet supply hence a though competition and (ii) the cascading effect of the fleet, the Black 

Sea ports in general, and Ukrainian ports in particular, will continue relying on the  East Med hubs 

for the transhipment of container traffic. The latter leading to a limited enhancement of the Black 

Sea ports’ intermediacy in the global liner shipping network. 
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Table 5.10. Contribution to the shipping connectivity literature 

Paper Selected findings on Mediterranean and Black Sea 
shipping  

Our study 

Gouvernal et 
al., 2012 

East Med ports see an increasing number of liner 
services and traffic volumes, especially the Black Sea 
ports that attract more and more direct calls vs feeder. 

Based on our analysis using the network connectivity measures (betweeness and 
external/internal traffic) we can state that between 1977 and beginning of 2000’s 
there is a volatile overall performance with a moderate growth trend. Around 
2004 the betweeness of the shipping network of the Black Sea ports is slightly 
declining with a high volatility. The vessel traffic as from 2002 becomes to be more 
introverted (with about 80% of internal traffic versus external links). Based on the 
average LSCI index for the Black Sea countries (2004-2014) gradually increases.  

Notteboom and 
De Langen, 
2015; 

Fastest growers: (i) the South European ports (Med and 
North Adriatic) (ii) Baltic ports. Hamburg- Le Havre 
range maintains about 40% of the container traffic in 
Europe. 

Based on our direct maritime container calls between Black Sea and other regions 
we can observe that the Black Sea ports become increasingly connected to the East 
Med ports and less to the southwest Europe. These reveal an interesting local 
connectivity that is shifting eastwards. Furthermore the average CAGR of Black Sea 
container traffic is 14% and the average LSCI increased by 10 points up to 20 
(versus North Sea ports that score high about 80). 

Ducruet and 
Notteboom, 
2012b 

Nearly every successful port relies on intermediacy 
(insertion in the carriers networks) and centrality 
(proximity to O/D markets).The average concentration 
of the world throughput increased. Particular ports 
have considerably increased their connectivity (in Med 
Gioia Tauro, Marsaxlokk)  but this has not altered the 
established pivotal hubs (Barcelona, Valencia). 
Detachment of Constanta, Izmir and Ambarli as 
independent ports. (data 2008) 

We observe a slightly opposite trend for Constanta port (as described by  Ducruet 
and Notteboom, 2012b). Between 1977 and early 2000’s the centrality and 
intermediacy of the Constanta was rising (degree and betweeness centrality). 
However around 2004 starts an opposite trend of decline intensified in 2008 after 
the world economic crisis and withdrawal by shipping lines their transhipment 
operations from Constanta outside the Black Sea ports in the East Med. 

Li et al., 2015 

Top 3 shipping areas (Asia, Europe and Med) maintain 
their leading position based on the centrality measures. 
Though Europe’s position as central shipping network is 
gradually declining. The less central port regions are 
North Africa, St Lawrence, Black Sea, North Atlantic, 
Baltic Ocean. The rest port regions are very volatile. 

We do agree with the findings concerning the Black Sea of Li et al. (2015), however 
by building a detailed analysis of the region we can observe  specific features and 
dynamics. In comparison with other regions and world average Black Sea in less 
centrally located. However we observed a general increase of the Black Sea 
betweeness and dregree centrality for the period 1977-2011.   However there 
starts a hick-up period in the end of 1990’s followed by a high volatility and slight 
decrease (above the early 1990 level). 

Grushevska 
and 
Notteboom, 
2014 

Mixed dynamics in the Black Sea region, though there is 
a trend of deconcentration away from Poti and 
increasing concentration in Novorossiysk. The market 
concentration before 1995 was quite high while the 
port system witnessed several periods of higher (before 
1995, 2004-2008) and lower concentration (1995-2004, 
2008 until 2012) accompanied by an relatively high 
CAGR volume. The amount of ports has not decreased 
and the cargo did not concentrate in specific ports (as 
the Taaffe et al. model suggests in its final development 
stages). 

We approve the findings from the previous study that the concentration is 
increasing around  Novorossiysk port. The individual port degree centrality analysis 
exhibits this fact. However the more stable leaders are Odessa and Constanta that 
have over a longer period of time have a higher centrality index opposite to 
Novorossiysk that had a high betweenness index in 1999 followed by a drastic 
decline in the following years. Concerning the concentrations/clustering effect of 
the network from the findings of the network is generally not much clustered, 
especially in the first third of the period (1977-1986), due to (i) the co-existence of 
many ports in isolation (not connected) and (ii) dispersed flows in the region; the 
second third of the period demonstrates some consolidation with a growing 
clustering, meaning that the network density goes up as links develop among 
ports; then in the last third of the period from 2005 one can notice a slight decline, 
which can suggest a trend of concentration around hub ports such as Constanta, 
Odessa and Novorossiysk (the value of 2011 may be ignored since it includes 
incomplete data.) 

Seoane et al., 
2013 

Most strongly emerging European container ports are 
in Med: Ambarli, Gioia Tauro, Taranto, Spezia, Piraeus, 
Tarragona. Odessa, Constanta and Ilyichevsk form one 
meta-hub of the Ambarli port. 

We support the findings of Seoane et al. (2013) due to the fact that (i) Black Sea 
reveal an interesting local connectivity that is shifting eastwards to Med East ports; 
(ii) about half of the container traffic is feedered from outside of the Black Sea 
ports (i.e. Ambarli, Piraeus etc.); and (iii) suspension of 2 out of 4 direct  Far-East – 
Black Sea services in 2015-2016 . 

 

Given the fact that (i) Black Sea remains a remote area; (ii) the economic situation in the region in 

the nearest future is expected to gradually grow  and (iii) it is hard to estimate the future impact of 

the new silk road development on the Black Sea ports we give  a moderate growth-stable estimation 

for the intermediacy/centrality of the Black Sea. Possible measures exist on how Ukrainian ports and 

their Black Sea neighbours can improve their competitive position - therefore boost their centrality 

from the shipping connectivity perspective and intermediacy from the hinterland view. First of all 

the trade and economic activity on the respective national and international levels has to be 

activated (supporting and further developing the New silk road project;  especially actual in Ukraine 

finalizing the few years ago initiated reforms in different areas; stabilizing the economy and attract 

investments in various fields of economy such as manufacturing, agriculture, R&D etc.). The 
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following important solution has to be made on the Eastern areas of Ukraine that are still in a two 

years long unsolved war status and a more efficient economic and political cooperation with EU. The 

next action-area for the Black Sea ports (especially for Ukraine) to gain a higher intermediacy and 

centrality indices is the continuation of the active involvement and cooperation for the trade and 

cargo traffic facilitation of the port and other authorities such as customs etc. A positive 

improvement is remarked in the hinterland accesses facilitation in Ukraine but it has to be further 

developed. A major infrastructure project to improve safety and frequency of freight and passenger 

traffic between Ukraine and EU is under completion (Beksdyd rail tunnel operational by end 2017-

beginning 2018 on the border between Ukraine, Hungary and Slovak Republic). 

Under the condition that the observed trends and developments in the Black Sea proceed and 

further enhance these ports can start playing a more significant role in the international trade. 
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II. Conclusion 
By this PhD thesis we wish to contribute to the call of evolutionary economists (Strambach, 2010; 

Nelson, 2002; Pelikan, 2003) in order to establish a more rigid connection between institutional 

economics and evolutionary economics for the advancement of the theory. We apply these theories 

to a discussion at the junction between transport and economic geography. The main goal of this 

PhD thesis was to assess the intermediacy and centrality premises of the Ukrainian transport system 

in the global and regional transport networks. We employ the concepts of intermediacy and 

centrality (Fleming and Hayuth,1994) as facilitators of Ukrainian transport system importance in the 

global and regional transport networks. By doing so we assess the transport system centrality and 

intermediacy in a broader sense that includes an overview of processes of long term progressive 

change.  

Figure II.1. Overall framework of the PhD thesis 

 

We conducted five empirical studies (Chapter 1 - Chapter 5) that investigate the complex 

phenomenon of the Ukrainian transport system each from a different perspective as illustrated in 

our framework: the bottlenecks for the intermediacy of the transport system of Ukraine, the port 

sector, the rail sector, the inland waterway sector, and lastly maritime shipping (figure II.1). The 

following chapter synopsis will summarize the main research findings, outline the theoretical and 

practical contributions, define the limitations and advocate the areas of possible future research. 

II.1 Summary of the research traverse 

Bottlenecks for intermediacy of transport system of Ukraine (Chapter 1) 

The goal of the paper was to assess the potential of Ukraine in taking up an active role in emerging 

distribution systems in East and Central Europe, facilitating cargo transportation from and to regions 

such as Central Asia, Caucasus and even more distant overseas areas. Following our methodological 

approach, namely (i) semi structured interview followed by a survey and (ii) CASP - a systematic 

literature review tool, we depicted the bottlenecks of the transport system of Ukraine, impeding it 

to become an intermediate location. The potential for Ukraine taking up an active role in the 

distribution systems can be unlocked through removing these significant bottlenecks. The majority 

of factors that received high rankings in the survey and CASP approaches (the top 10 list) are similar 
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and of a more general nature with no special relation to a certain transport modality. Crucial 

bottlenecks and thereafter improvement areas are: legislative base and implementation practice for 

investments; bureaucracy procedures/legal formalities; complicated regulatory environment 

resulting in lengthy administrative procedures; administrative barriers and delays; customs 

inefficiencies and delays; and political/governmental barriers. At the same time, three railway-

related bottlenecks were detected as highly important namely: railway operational organization, 

poor railway infrastructure and inefficient railway legislation. The port-related bottlenecks included 

(i) high port dues and costs and (ii) seaport legislation. One inland shipping related bottleneck was 

ranked in the top 10 list, i.e. the legislation on inland waterways. Furthermore, important 

bottlenecks emerged during the survey that were understated in the CASP literature review: (i) 

corruption,  (ii) high port costs and dues, (iii) poor railway infrastructure (roads, rolling stock and 

terminals). These findings are further discussed in the theoretical and practical contribution of this 

doctoral thesis. 

The port sector (Chapter 2) 

The next chapter of the thesis investigated the broader port system of the Black Sea with a focus on 

Ukrainian container ports that represent paramount transport nodes for the national transport 

system. We characterized the spatial dynamics of the Black Sea container ports by testing the 

validity of established spatial models (Notteboom, 1997, 2010) on port system development. 

Furthermore, the expected future evolution path for port hierarchy in the Black Sea basin has been 

analyzed, taking into account the expected or desired institutional changes, the strategies and 

objectives of market players and public stakeholders and the impact of port and terminal 

development plans on port competition and the demand/supply balance.  

We concluded that the Black Sea is a secondary port system, with its own specific peculiarities. 

Firstly, there is the natural barrier of the Bosporus Strait which limits vessel sizes entering the Black 

Sea to 300 m overall length. Secondly, the three multi-port gateway regions and one stand-alone 

gateway identified in the study serve different hinterlands that have almost no overlap. These 

factors determined the port competition, development stages and their respective development 

paths. This paper determined three aspects: (1) the current and past concentration levels of 

container traffic in the Black Sea container port system, as well as (2) the evolution stages of port 

development at the overall and regional level and (3) the development paths of the Black Sea ports.  

The railway sector (Chapter 3) 

Given the crucial importance of the railway for the transport system of Ukraine we investigated this 

matter accurately in the Chapter 3 of the dissertation. Due to the recently launched institutional 

reform of the Ukrainian railways this study has assessed its progress and suitability for the Ukrainian 

transport system, hence to its intermediacy and centrality features. Theoretical concepts from 

institutional economics were applied to map how railway administration and railway players modify 

existing institutional arrangements to their interests. The performed extensive comparative analysis 

on the railway reforms in other regions (i.e. EU, USA, Russian federation etc.) demonstrated the 

existence of a wide pallet of regulatory railway frameworks even within EU Member States 

notwithstanding the unified policy of the European Commission. The range of frameworks stretches 

between a complete separation of infrastructure management and operations (the so-called 

Swedish model) and the vertically integrated model (Ireland). These findings prove that there is not 

‘one size fits all’ solution when it comes to rail institutional frameworks of a particular state. 
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Ultimately we performed an analysis on the processes and the effectiveness of the institutional 

change for the development of Ukrainian railways. 

The inland waterway sector (Chapter 4) 

The Ukrainian transport system is blessed by an inland navigation network over 2000 km with 

depths between 3 and 8 m, however its share within the modal split remains quite limited with 

about 1%. The Chapter 4 is dedicated to inland waterway transport (IWT) and virtually represents an 

extension of the research initiated by Grushevska and Notteboom (2015) (Chapter 1 of this thesis) 

who used the concepts of intermediacy and centrality in order to assess the role of Ukraine in the 

global and regional transport networks. This paper intends to enrich the limited academic research 

on IWT systems in a transition stage, as exemplified by the case of Ukraine. As Dosi and Nelson 

(1994) argued the evolutionary models are very well suited for the industrial organization dynamics 

analysis, we built our study on the theories of institutional and evolutionary change (Nelson and 

Winer, 1982). We demonstrated that there is a large unutilized potential in Ukrainian IWT that needs 

to be efficiently exploited for the benefit of the national economy. We pursued two quite distinct 

goals in this paper: (i) evolution of the IWT market in Ukraine and (ii) network design (with their own 

scope, approach, methodology and conclusion). However the second part of the paper was a 

quantitative assessment of the current selection environment of IWT in Ukraine. In virtue of the 

carried out research, we see our work as an original contribution as it applies the evolutionary 

theory to the inland navigation market through an integrated approach based on the concepts  of 

routine, search and selection environment. Regionalization of the deep-sea ports of Ukraine and the 

subsequent development of the river-based transport chain can lead to the development of a 

regional load center network.  The above will be feasible under the condition that the current and 

following search and evolving selection environment in the IWT market lead to the establishment of 

the institutional transformation and ultimately to the new favorable organizational routines. The 

necessary conditions of the search, selection and routines are specified in the theoretical 

contribution of this thesis.  

The maritime shipping (Chapter 5) 

The concluding Chapter 5 follows a foreland perspective and addresses the shipping dynamics in the 

secondary port region of the Black Sea. We analyzed the current state and historical evolution of 

container services in Black Sea and developed a cost and transit time calculation for Far East-Black 

Sea liner services in view of comparing container liner services with a direct call to the Black Sea and 

services using a transshipment hub to serve the region with a specific focus on Ukrainian ports. We 

argue that that though located next to the  East Med ports, the Black Sea is slightly remote from the 

main shipping route, due to (i) the existence of Bosporus Strait connecting the two seas; (ii) demand 

limited to the countries situated around the Black Sea coast. The transshipment calls are expected to 

steadily dominate over direct calls in the long run due to (i) the cascading effect and overcapacity of 

the container fleet and (ii) the Bosporus Strait imposing certain vessel size restrictions which have 

already been reached by the recently deployed vessels of 10000 TEU for this service. We conclude 

with a future outlook of shipping lines serving the Black Sea Black Sea/Ukrainian ports, which will be 

presented in our practical contribution. 
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II.1.1 Theoretical contribution 

By this doctoral thesis we see it as an original contribution to the research body. Namely we 

established stronger links among four fields of science, namely  between economic and transport 

geography and institutional and evolutionary economics. We apply the institutional and evolutionary 

theories for a discussion at the junction between transport and economic geography. We employ 

the concepts of intermediacy and centrality (Fleming and Hayuth,1994) as facilitators of Ukrainian 

transport system importance in the global and regional transport networks. So the current 

geographical dimension for the intermediacy function of the transport system of Ukraine lays 

between such areas as (i) Far East-Europe/Med and (ii) European hinterland. In addition the 

centrality dimension fills in Ukraine’s boundaries. By doing so we assess the transport system 

centrality and intermediacy in a broader sense that includes an overview of the long term 

progressive change processes. The main goal of this PhD thesis was to assess the intermediacy and 

centrality premises of the Ukrainian transport system in the global and regional transport networks.  

Figure II.2 Design of the  PhD thesis: Evolutionary and institutional analysis of a transport system 

 

We support the stand view of Xie and Levinson (2011)  by our case of Ukrainian transport system. 

Namely that (i) the growth of transportation networks can be accurately described as evolutionary 

process that exhibits the supply-demand interplay, (ii) independent players and suboptimal (at best 

optimal local) decision making is subject to temporal and spatial constraints such as imperfect 

information, path dependence, spatial monopoly, network externalities and interdependent 

economic and regulatory routines, and (iii) the intrinsic features of the transportation system (i.e. 

geography, demographics, economy, technology, culture and politics) complicate the transportation 

networks’ development. The evolutionary and institutional analysis of the transport system in 

Ukraine has demonstrated (i) strong institutional and evolutionary lock-in and path dependency; (ii) 

path disruptions; and (iii) path plasticity. All three have been molded and were an outcome of  the 

complex interaction between routine, search and selection phenomena in the evolution of the 

transport system.  Ukraine has never been in a more turbulent geo-political and socio-economic 
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position as it is nowadays. To date Ukraine lives through a pivotal point for its further recovery and 

development due to the two-year armed conflict in the east of the country and the weakened 

economy. Furthermore, the dynamic geopolitical arena and relationships between EU, Ukraine and 

Russia are substantially shaping the future potential intermediacy of the Ukrainian transport system. 

In this PhD dissertation we collected an extensive variety of data and created a unique in-depth 

analysis of Ukrainian transport system for the period between its independency in 1991 until today.  

Table II.1. An overview of empirical findings in relation to the three institutional pillars  

 

About 26 bottlenecks for the intermediacy of the transport system were detected and ranked 

according to their importance and power of influence. The full potential of transport system of 

Ukraine can be unlocked only if the existing major bottlenecks are removed. By categorizing the 

bottlenecks according to their nature (belonging to various institutional pillars) we demonstrate a 

strong path dependence of the transport system development in Ukraine. Namely half of the 

existing bottlenecks are inherited (1-4,6-9,14,16,19,20,23) and the remaining half of bottlenecks is 

self-acquired. The nature of these factors independently from whether they are (i) inherited or (ii) 

self-acquired, suggest that the main problematic area of Ukrainian transport system lays in the 

breakthrough the locked-in situation of path dependent hegemonic discourse of the transport 

system.  It is accepted by the evolutionary economists that for a change to take place in a region and 
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move out from the locked-in development paths, one needs disruptions and shocks (Jacobs and 

Noteboom, Buitelaar et al., 2007) which is clearly the case in the Ukraine.  Current state of Ukraine 

indicates a beginning of another window of opportunity for its transport system (or critical juncture 

as referred by Buitelaar et.al.2007) where: (i) perception of issues and problems starts to be 

sharpened by external societal developments and thus represent a pressure for change, (ii) ideas 

and solutions are being formulated in respective institutional and regulatory adjustments; and lastly 

(iii) political indorsement is still work in progress (since mid-2014 the new government of Ukraine 

initiated numerous reforms that are being implemented). If these three components persist and 

continue to pressure for change the ultimate critical moment (or second window of opportunity) 

and the institutional transformation of the locked-in arrangements will take place.  

 

Bottlenecks for intermediacy of transport system of Ukraine (Chapter 1) 

The intention of the current study was to understand the reasons of cargo (de-) concentration in 

Ukrainian transport system (applying the concepts of intermediacy and centrality) and compare 

them to the existing literature. We have investigated the academic research on concentration and 

de-concentration of cargo flows in various transport system and we found that such factors as 

operational, infrastructure, economic/trade activation and policy dominated the analysis. However 

other factors such as, institutional, regulatory and legislative factors were barely considered. 

Nevertheless  for the case of Ukrainian transport system these factors are of high importance. The 

evolutionary approach analysis of transportation planning accounts for the evolutionary nature of 

transport systems. Thus the decision making process must be aware of the effects of certain decision 

on land use, environment and succeeding decisions (Xie and Levinson, 2011). Such planning and 

analysis approach addresses current needs and situation, but also explicitly considers how these 

decisions (could) impact the future. Developed in the book of Xie and Levinson (2011) models of 

network growth provide to a certain extent (however still at high level) a more engaged investigation 

into the pivotal determining factors such as accessibility and institutional arrangements in this 

evolutionary process. Thus these models could well act as preliminary planning practices. As such 

evolutionary approach requires a sustainable vision to succeed, which involves an explicit 

consideration of externalities in transport systems on temporal and spatial dimensions. The above 

implies a redefinition of decision-making, where decision makers align their interests with other 

players (users from various areas) who actually plan and deliver as well as make use of these 

transport systems.  

The results of our research underline the findings of Edwards (1993) and Tybout (2000) namely that 

complex governance often result in lack of incentives as well as economy and industries innovation, 

which is also the case for North Korea (Ducruet et al., 2009). This is exactly the case in Ukraine, 

where the national economy for a long time relied on heavy industry, commodity production and 

low value-added production (Grushevska, 2013). This is an outcome of limited international trade 

partners (that required such commodities), protectionism (large share of Ukrainian economy 

controlled by few industrial tycoons that had influence on the institutional, regulatory and legislative 

systems of the country). Bermudez (2006) has formulated the above described phenomena for 

North Korea which can be perfectly applied to the case of Ukraine as “institutionalized corruption”: 

“An additional aspect of power holding elite […] that has become an integral component of the 

DPRK’s strategic culture is what would be termed in West as corruption”. 
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The literature on ports focuses mainly on the following factors of (de-) concentration: urbanization/ 

metropolitan dominance, foreland/hinterland changes, carriers’ strategies and decisions, new port 

development/ port expansions, intermodalism, traffic specialization, European integration, 

technological innovations, investments concentration, stable traffic concentration, hub dependence, 

planning policy, congestion, high handling costs, military control, logistics barriers. Few of them were 

confirmed for the case of Black Sea port system by Grushevska and Notteboom (2013) namely: 

dependence on transshipment container traffic, new port/terminal development, carriers’ 

strategies. However a factor of a different nature has been ispecific for Black Sea North multi-port 

gateway region (incl. ports of Odessa, Illyichevsk, Illyichevsk sea fishing, Yuzhnyi and Mariupol): 

political and economic stability.   

Before we move on to the theoretical contribution of the next chapter we recall that intermediacy 

focuses on the port/area (Chapter 1 and Chapter 2) being a point of transit between different 

systems of circulation, therefore between foreland and hinterland (Chapter 3 , Chapter 4 and 

Chapter 5).  

The port sector (Chapter 2) 

The port pillar of the transport system was examined in detail in the Chapter 2. This study employed 

the existing theory of port path development as well as the net-shift analysis of Notteboom (1997; 

2010). These models were for the first time applied for the Black Sea port system of which Ukrainian 

ports belong to. We concluded that the Black Sea basin can be divided into three main multi-port 

gateway regions based on the vessels calling patterns and the hinterland served: Black Sea West 

(Burgas, Varna, Constantza), Black Sea North (Odessa, Illichivsk, Yuzhnyi, Illichivsk fishery port, 

Mariupol) and Black Sea East (Poti and Batumi), and one stand-alone gateway (Novorossiysk). We 

close with the discussion by stating that the development process of the Black Sea port system 

cannot be clearly linked to the model developed by Taaffe et al. (1963). The Black Sea port 

development exhibits a particular case. The amount of ports has not decreased and the cargo did 

not concentrate in specific ports (as the model suggests in its final development stages). On the 

contrary, the number of ports increased and is expected to increase even further, while the 

concentration patterns fluctuate. Following the classical “Anyport model” of Bird (1980) the Black 

Sea ports are reaching the stage of specialization in their development. The ports have not reached 

the advanced stage of “port regionalization” (Notteboom and Rodrigue, 2005). A case of an 

unsuccessful challenge of the periphery (Hayuth, 1981) is observed in the western part of the Black 

Sea: Bulgarian ports Burgas and Varna which were losing shares and still face fierce competition 

from Constantza; as well as Illyichevsk is losing growth potential to its competitors from Black Sea 

North Region. Novorossiysk being a stand-alone gateway, benefits from growth potential for the six 

years in a row (2006-2011). The finding that Ukrainian ports in particular have not managed to reach 

the stage of regionalization in their development indicates as well that the ports have a great future 

potential to strengthen their intermediacy compared to other ports in the basin. Ukrainian deep-sea 

ports have a strong role in the transport system of Ukraine, and as a matter fact their advancement 

in the regionalization process will activate their intermediacy, centrality as well as of the whole 

transport system of the country. The de-concentration factors of Ukrainian ports diminishing their 

centrality and intermediacy are elaborated in the practical contribution of the thesis.   
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The railway sector (Chapter 3) 

The railway pillar of the transport system has been carefully addressed in Chapter 3 of this thesis. 

We analyzed the processes and the effectiveness of the recently started institutional change for the 

development of Ukrainian railways. Theoretical concepts from institutional economics were applied 

to map how railway administration and railway players modify existing institutional arrangements to 

their interests. The analysis in this paper demonstrated the place-dependent nature of changes in 

the institutional organizational framework for the rail sector. The case of Ukrainian Railways 

supports this notion. Ukraine presents unique case given the path dependence created by its former 

Soviet history, the great significance of rail in the national transport network and the role of 

industrial tycoons in cargo generation. We believe railway transport in Ukraine should not be 

exposed to shock reforms given its great importance to the national economy. However, further 

changes in the Ukrainian Railways institutional framework are needed to fit even better into the 

economic realities. The forthcoming two reform stages of rail reform are taking place with a 

respective delay as the first one did. Nevertheless, they represent a persistent institutional plasticity 

and path creation with  a proceeding gradual  institutional transformation (layering, stretching and 

conversion). We propose specific recommendations for the rail institutional framework adjustments 

in Ukraine that will be presented in the following section II.1.2. 

The inland waterway sector (Chapter 4) 

Chapter 4 of the thesis was dedicated to the third area requiring improvements to spur the 

intermediacy of the transport system, namely the inland waterway transport (IWT) networks. By this 

paper we have contributed to the main body of research in the field of evolutionary and institutional 

change as exemplified by the case of Ukrainian IWT in the transition phase. Furthermore, by doing so 

we support the appeal of Jacobs and Notteboom (2011) for more empirical studies of firms in the 

industry. Based on the two specific research goals followed in this study i.e. (i) evolution of IWT in 

Ukraine and (ii) network design we formulated the answer to our central research question that was 

put forward: ‘What are the critical success factors and opportunities to spur the inland navigation on 

Dnepr River’. A  second research question was formulated in this chapter, de facto supporting the 

central investigation: ‘The overall chain competitiveness using IWT? What are the factors and 

opportunities influencing the overall performance of  inland transportation?’ Certainly the critical 

success factors determined in transport literature as being crucial for any intermodal barge transport 

chain are valid for the case of Ukraine as well, though there are some case specific factors and 

peculiarities. The last two factors out of eight are specific for the case of Ukrainian IWT network: (i) 

availability of  necessary infrastructure; (ii) market demand characteristics; (iii) services and 

terminals; (iv) backup transportation; (v) end haul road transport; (vi) the provision of an integrated 

end-to-end service between the deep sea terminal and the final destination; (vii) mind switch of the 

container transportation stakeholders; and (viii) competitive terminal handling fees. For the second 

research question we based our analysis on the three concepts of the evolutionary theory applied to 

the IWT system in Ukraine: the organizational routine, the search and the selection environment. 

Resuming the carried out study, we refer back to evolutionary theory and the port regionalization 

concept (Notteboom and Rodrigue, 2005) by supporting the link between the two. Regionalization of 

the deep-sea ports of Ukraine and the subsequent development of the river-based transport chain 

can lead to the development of a regional load center network.  The above will be feasible under the 

condition that the current and following search and evolving selection environment in the IWT 



 

184 
 

market lead to the establishment of the institutional transformation and ultimately support the new 

favorable organizational routines (e. g. (i) regulatory system that supports the IWT market 

expansion; (ii)  new approaches in deep-sea and inland ports governance; (iii) change in deep-sea 

functional focus that goes beyond the traditional port perimeter; (iv) a more open and competitive 

IWT market; (v) a national transport strategy that coordinates the whole national transport system 

of which IWT takes part etc.). 

The maritime shipping (Chapter 5) 

The concluding Chapter 5 of the thesis refers back to the central theory of the thesis: the notions of 

(i) evolutionary change, (ii) system development; and (iii) centrality and intermediacy, to critically 

assess the changing position of the Ukrainian container port system during the time period 1977 and 

2011. By doing so we analyze the historical, current and upcoming evolution of container services in 

Black Sea. Looking at the Black Sea network characteristics from the nodes and links perspective we 

can observe a regular growth of the network, not so much overlapped with the absolute traffic 

volume. A take-off appears in the late 1980s partly in relation with the fall of the USSR and the 

expansion of the network in a new context of independent republics seeking new markets and new 

international economic and trade relationships. Evaluating the network completeness we  mark the 

very flat evolution, with no clear trend. The network remains complete (utilized) around 20% of its 

full capacity over time. The network is generally not much clustered, especially in the first third of 

the period (1977-1986), due to (i) many port isolates (not connected) and (ii) to dispersed flows in 

the region; the second third of the period demonstrates some consolidation with a growing 

clustering, meaning that the network density goes up as links develop among ports; then in the last 

third of the period from 2005 one can notice a slight decline, which can suggest a trend of 

concentration around hub ports (high clustering value means that on average, ports are well 

connected to each other; low clustering values mean either absence of connectivity or connectivity 

around main hubs or centralized network). Unfortunately, it is difficult to conclude to a "rise" in the 

global network, but while the decline of centrality in 1991-1992 can be attributed to major political 

change (USSR fall and strong economic slowdown), the decline in 2001-2002 is showing the bottom 

line of a decade long economic decline in the Black Sea states, and the last 2008 gap is mainly due to 

the world financial crisis. The early 2000’s low intermediacy is explained due to the fact that during 

that time the Black Sea countries were still in a unstable economic and political phase (i.e. rose 

revolution in 2003 in Georgia, orange revolution in Ukraine 2004-2005), striving to leave the 

economic deep behind and started gradually  to follow a recovery slope. The Black Sea ports degree 

centrality is a measure being the number of adjacently connected neighbors, here regions have a 

more intuitive evolution. As in the betweeness centrality, low values were observed in the first half 

of the period followed by higher values in the second half, despite certain fluctuations the most 

recent years do not conclude to such a rise to follow. Based on the historical analysis and the recent 

developments in the region we concluded that the future outlook of the connectivity and 

intermediacy/centrality of the Black Sea ports doesn’t seem to change drastically. Given the fact that 

(i) Black Sea remains a remote area; (ii) the economic situation in the region in the nearest future is 

expected to gradually grow  and (iii) it is hard to estimate the future impact of the new silk road 

development on the Black Sea ports we give  a moderate growth-stable estimation for the 

intermediacy/centrality of the Black Sea. 
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In the following subsection we will present the practical contribution and recommendations of the 

PhD thesis. So we will discuss the critical bottlenecks of the transport system of Ukraine, as 

determined earlier, and outline the practical input of the thesis to the centrality and intermediacy 

features of the transport system of Ukraine.  

II.1.2 Practical contribution and recommendations 

Bottlenecks for intermediacy of transport system of Ukraine (Chapter 1) 

The practical contribution of this study revealed 26 areas of improvement for Ukrainian transport 

system in order to improve its intermediacy function. It was aforementioned that majority of the top 

ten factors had a non-transport affiliation, but a more general nature. This finding is very reasonable 

due to the fact that a transport system’s performance depends not only on the “hard” factors such 

as the infrastructure, locations and flows (as presented in the figure II.2) but heavily relies on the 

“soft” aspects that impact the whole transport system of Ukraine. More precisely the primary areas 

for improvement of the transport system lay within the legislative and governmental-regulatory and 

customs-bureaucratic practices. At the same time, several “hard” transport specific bottlenecks were 

identified in the top 10 list such as: (i) railway- (ii) port- and (iii) inland waterways-related.  

Figure II.3 The conceptual ranking of the improvement areas of Ukrainian TS based on their relative 

urgency and relative investment requirements 

 
We have first summarized the findings on the “soft” improvement areas followed by the “hard” 

ones. Based on the (i) survey carried out and (ii) systematic literature review  it has been identified 

that 7 out of op 10 most important improvement areas of the intermediacy of the Ukrainian 

transport system have a “soft” nature: (i) corruption, (ii) customs, (iii) bureaucracy procedures/legal 

formalities, (iv) administrative barriers and delays, (v) political/governmental barriers (vi) legislative 

base and implementation practice for investments, (vii) lengthy regulatory/administrative 
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procedures, (viii) railway legislation; (ix) railway operational organization, (x) port legislation, (xi) IWT 

legislation. Corruption (exerted by the law executives) was stated to be of very high importance and 

was ranked as the number one obstacle in the list of bottlenecks for the Ukrainian transport system. 

However, based on literature review this bottleneck was underrated. The “hard” development areas 

identified by two approaches were: (i) railway related, namely infrastructure; (ii) port related, 

namely port infrastructure, dry port availability and scarce railway and road approaches to the port, 

and (iii) inland waterway related- infrastructure and high costs of IWT. The several discrepancies 

between the two distinct applied methods (survey and systematic literature review) exists. That 

justifies that those who make consistently use of the transport system can properly evaluate its 

actual condition. Especially regarding the understatement of such aspects as railway operations, 

corruption etc. that are hardly mentioned in the written sources. Based on the above determined 

action areas we would first recommend to improve the “soft” factors since they are highly important 

and need a low investment and then move to the “hard” areas that support the intermediacy 

function of the transport system of Ukraine. The conceptual ranking of the improvement areas 

based on their relative urgency and relative investment requirements is presented in the figure II.3 

Thereafter the crucial areas identified by us in supporting  the transport system of Ukraine to 

perform the intermediacy function, are (i) ports, (ii) railways and (iii) IWT, complemented by (iv) the 

shipping pillar. The four pillars represent the complete ecosystem of the transport system of Ukraine 

from hinterland and foreland perspectives (figure II.2). 

The port sector (Chapter 2) 

In the Chapter 2 we addressed the port pillar in detail in order to explain the evolution and the 

current development stage of the ports in the Black Sea. The findings of the paper add to the 

practical contribution of this thesis namely explain the reasons why the legislation and costs of ports 

are estimated as significant barriers to the intermediacy of the transport system of Ukraine (figure 

II.2).  The analysis of the macro-economic, physical and logistical hinterlands of the Black Sea ports 

was used to explain the bellow stated Black Sea port system developments. The stratification of the 

specific macro-economic, physical and logistical hinterlands in the Black Sea ports conducted the 

evolution path of the ports in the region. It can be concluded that the physical hinterland (including 

the port capacities, railways, inland navigation) is well present. Remarkably, the logistical hinterland 

of the Black Sea ports is still fairly behind in its feasible progress. That is mainly justified by the 

unsustainable and reversible macro-economic hinterland of the Black Sea region. The macro-

economic environment includes the aforementioned “soft” bottlenecks  of the port sector identified 

in the Chapter 1 of this thesis namely the legislation om ports and ports costs (dues). This 

observation demonstrates the high importance of the “soft” deficient areas for the whole transport 

system. The net-shift analysis tool was used to quantitatively analyze the spatial dynamics in the 

multi-port gateway regions in the Black Sea. The analysis of the spatial dynamics in the multi-port 

gateway regions showed that the North Black Sea (Ukrainian) ports quite early lost its market 

position in favor of the West Black Sea ports (1993-1997), the leader’s status was gained and 

maintained by the later. The port of Constanta representing the leader of the West Black Sea ports 

proved to be a progressive and proactive actor. The drivers for the long term successful   

development of Constanta were the joint actions of the national government and port bodies, 

namely: facilitation of the ports reform, attraction of investments to the port industry and 

competitive basis for the port dues, costs and TH tariffs. Besides the fact that Constanta is a great 
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example for Ukrainian ports to follow, it strongly demonstrates the validity of the systematic 

evolutionary and institutional approach we are following in this thesis. 

The railway sector (Chapter 3) 

We bring back the most important railway related bottlenecks as identified in Chapter 1 in our 

Chapter 3 namely: (i) the legislation/policy; (ii) the operational workstyle; (iii) infrastructure; (iv) 

security. In this Chapter we investigated the railways of Ukraine and gave recommendations 

regarding the essential development areas in the railway domain for the improvement of the 

intermediacy function of the transport system of Ukraine. Before moving to the practical 

contribution and recommendations, it is worthwhile to draw lessons from the EU railway reform 

experience. The railway reform in the EU lasts already for almost 25 years (1991-2015), and still is 

not finalized. This demonstrates that the EC followed an incremental railway reform process by 

slowly opening up markets. However, some of the EU Member States have chosen to liberalize their 

railway sector faster and in more drastic way (UK, Sweden) than others (France, Ireland). The range 

of frameworks stretches between a complete separation of infrastructure management and 

operations (the so-called Swedish model) and the vertically integrated model (Ireland). Lastly, the EU 

Member States that have a significant railway share of more than 50% in the modal split as Ukraine 

does (i.e. Lithuania, Latvia and Estonia) adopted three different institutional models. These 

observations prove that there is not “one size fits all” solution when it comes to rail institutional 

frameworks,  even if some Member States have a similar economic and historic basis. When making 

the financial, asset efficiency and comparative analysis of UZ, it is expected that the initiated railway 

reform will be beneficial for the development of UZ. The railway reform is urgently needed. If no 

institutional changes would be taking place, the whole railway system might collapse given its old 

infrastructure, lack of investments, archaic operational organization and low overall efficiency. In 

this way, the reform of UZ is a necessity in order to be able to serve and further develop the 

domestic and transit railway cargo flows in Ukraine and spur the further development of the 

national economy. We accept the central hypothesis put forward in this paper “The regulated and 

state-owned RC model is the institutional framework that best fits the transport policy objectives 

and the economic environment of Ukraine”. Though the current progress of rail reform is a major 

step forward, it does not fundamentally change the ownership and regulatory principles. The reform 

thus shows a strong path dependence of the institutional evolution. Further changes in the UZ 

institutional framework are needed to fit even better into the economic realities. The practical 

contribution of this paper is composed from the recommendations for the railway reform in Ukraine 

namely: (i) the overall efficiency in UZ should be increased in all sectors, but especially in the loss-

making suburban passenger sector; (ii) the government should consider to combine the first and 

second stages of the reform; (iii) an activity based costing system has to be introduced in the 

accounting system of UZ in view of eliminating cross subsidization; (iv) social sub organizations of the 

UZ structure (such as hospitals, kindergartens etc.) should be removed; (v) regulation on private 

rolling stock to avoid underutilization and overcapacity; (vi) seaports can take up a more important 

role in rail investments and maintenance; (vii) there is a need for the introduction of horizontal 

competition in the traction sector for freight services with special technical and economical 

requirements that railway operators are liable to meet; (viii) the eventual purpose of the reform is to 

create incentives to attract investments and funding sources for the modernization of the railway 

infrastructure and rolling stock. 
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The inland waterway sector (Chapter 4) 

In the Chapter 4 we addressed the inland waterways pillar of the thesis. As it was determined in 

Chapter 1 the IWT factors are less represented in the bottlenecks list than the general, rail or port 

factors. Nevertheless one factor was identified in the top 10 list as highly important namely the 

legislation on IWT followed by few others IWT factors lower in the lower raking such as the 

obligatory pilotage service along the IW for all the vessels navigating; IWT costs; IWT infrastructure. 

In this paper we applied the evolutionary approach (Nelson and Winter, 1982) and extended it by 

the institutional change model of as Builtelaar et al., (2007). We demonstrated that in order to have 

primarily a critical juncture within IWT and ultimately a well-functioning inland navigation market, its  

features have to be beneficial and attractive. We concluded that inland terminals have a great 

impact on the IWT market conditions. Furthermore the inland terminals being the nodes of the 

barge intermodal transport system they play a crucial role especially in the case of Ukraine. The 

inconsistent finding for the IWT of Ukraine is that there are about 23 terminals though a large 

majority of them is not well equipped and not suitable for container handling. Over and above, the 

few inland and deep-sea terminals offering container handling services to the container barges and 

river-sea vessels have very high handling rates. So ultimately more than half of the total intermodal 

chain costs are generated by the handling activities in the ports. This is quite a tremendous 

difference in comparison with empirical records of the handling costs shares between 10%-30% in 

the total barge-based intermodal chains (Macharis and Verbeke (2001)). The high port dues, costs 

and handling fees were mentioned in the previous research of Grushevska and Notteboom (2015) as 

a considerable barrier for Ukraine’s intermediacy function. Thus the outcome of the current research 

reaffirms the previous findings and importance of the overpriced port related costs. 

The maritime shipping (Chapter 5) 

The thesis on centrality and intermediacy of the transport system of Ukraine is winded up with the 

Chapter 5 dedicated to the maritime shipping. As it was mentioned in the theoretical contribution of 

this paper (see II.1) the main shipping route for the Black Sea ports is the Far East-Europe/Med. So 

the current geographical dimension for the intermediacy function of the transport system of Ukraine 

lays between the overseas areas of (i) Far East-Europe/Med and (ii) European hinterland. Following 

this finding we developed a cost and transit time calculation for Far East-Black Sea liner services in 

view of comparing container liner services with a direct call to the Black Sea and services using a 

transshipment hub to serve the region with a specific focus on Ukrainian ports. Based on the carried 

out analysis of the shipping dynamics and the cost and time model for Far East-Black Sea liner 

services we came to the following findings: (i) the shipping lines’ implemented calling pattern and (ii) 

our model results show that (iii) the well-established container ports in Ukraine (e.g. Odessa, 

Ilyichevsk and to a lesser extend Yuzhnyi being less connected) will continue to receive direct as well 

as feeder calls. The last one becoming even more predominant in the long run due to (i) the 

cascading effect and overcapacity of the container fleet and (ii) the Bosporus Strait imposing certain 

vessel size restrictions which have already been reached by the recently deployed vessels of 10000 

TEU for this service. 

II.2 Study limitations and future research avenues 

In this section we would like to acknowledge the research limitations that impacted the 

interpretation of the findings from our research.  In order to address all the limitations and their 
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respective impact to the research findings we constructed the bellow table and elaborated the 

possible future research avenues ensuing from the research limitations. 

A general comment on the quality and reliability of sources needs to be announced. We heavily 

relied on the trusted sources such as Eurostat, Wordbank, UNCTAD. Besides those we have 

consulted a list of Ukrainian sources such as Ukrstat, USPA (Ukrainian Sea Port Authority) and Ports 

of Ukraine (a leading industry monthly journal). The last two sources were seamed more consistent 

than the state statistical bureau Ukrstat. Nevertheless, the latter was a very close estimation for 

certain analyzed aspects (time series on cargo flows by different modalities, trade flows etc.). 

Table II.1 Chapter One research limitations, impact on findings and future research avenues  

Description Limitation’s reasons Dealing with limitation and 
impact to the overall findings 

Need for further research 

Qualitative 
design 
technique 
using the 
case study 
approach 

Hassink (2010) shows that each 
individual case study can be 
explained by a unique set of 
impact factors. The research was 
based on the concepts originating 
from economy geography (i.e. 
centrality and intermediacy) used 
in view of analyzing (i) the 
historical and actual 
intermediacy/centrality functions 
of the Ukrainian transport 
system, and (ii) the potential 
future functions based on new 
geopolitical, economic, 
technological and other 
prospects. 

As it is widely recognized by 
previous researchers (Ulmann, 
1954; Fleming and Hayuth,1994) 
that centrality and intermediacy 
are place and situation 
dependent- the case study design 
is the most appropriate approach 
for this research area. However 
due to the availability of data the 
longitudinal design was not 
possible so we selected the cross-
sectional design  for our research. 
An important outcome of the case 
study approach is the 
complication to generalize the 
findings. 

First, in order to obtain more 
rigid results, it might be useful 
to apply a longitudinal 
research design (several 
surveys within different time 
spans). Another possible 
future research avenue relates 
to the effect of geopolitics 
(e.g. the future political 
relation with neighbor Russia) 
on the transit potential and 
intermediacy function of 
Ukraine. 

Analytical 
technique 

Since the TS of Ukraine is strongly 
underrepresented in the 
academic literature we limited 
our study to the conceptual 
analysis of the centrality of the 
transport system based on the 
chosen methodology namely (i) 
Interviews followed by a  Survey; 
and (ii) A systematic review and 
synthesis of published studies 
(CASP); 

We followed a qualitative 
approach (survey) due to the 
limited reliable and complete data 
for a more empirical quantitative 
research of the current and 
potential markets to be served by 
the transport system of Ukraine . 

There is room for a more 
extensive analysis of the 
current and potential markets 
to be served by the transport 
system of Ukraine. A more 
quantitative analysis in form 
of cost and time simulation 
could be carried out, based on 
the trade and cargo flows 
between the regions analyzed 
in this study. 

Availability 
and 
reliability of 
data 

This study was based on the data 
collected from field interviews 
and surveys carried out in the 
Ukrainian transport industry 
complemented by a systematic 
review and synthesis of published 
studies. The data quality from the 
literature review and interviews 
responses  is not objective. The 
latter is linked to each 
interviewee’s opinion and 
knowledge thereafter the self-
reported data can have potential 
sources of bias: selective 
memory, telescoping, attribution 
and exaggeration. 

The potential biases from 
systematic literature review were 
overcome by the following 
measures. As Rousseau et al. 
(2008) argued that the efficacy of 
any use of evidence depends on 
the availability of carefully 
conducted systematic research 
syntheses. The outcome of the 
systematic review is a well-
structured list of contributions 
based on the (i) formulated review 
questions; (ii) which are valuated 
according to their consistency, (iii) 
omissions, (iv) limits and (v) 
untested assumptions in the 
existing literature. Following the 
recommendation for a well 
implemented systematic review 

The interviews and the survey 
were carried out at a certain 
point in time. The 
retrospective nature of 
historical research limits the 
validity of prospective future 
insights into the Ukraine’s 
prospective intermediacy. The 
possible research alley lies in 
update of the same research 
since the survey was fulfilled 
in 2014 and the systematic 
review and synthesis of 
published studies between 
2001-2014. 
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we based our review process on 
the application of the above 
described five steps in a strict and 
transparent manner. 
Survey potential biases were 
addressed as follows. First of all, 
face-to-face semi structured 
interviews were undertaken with 
each respondent answering the 
same set of questions. The 
information was well documented 
and served a basis for the 
succeeding survey.  Secondly the 
interviewees were from middle 
and top management level that 
have a long professional 
experience; Thirdly the 
respondents represented various 
transport segments (private as 
well as public parties). Fourthly a 
Likert rating system based on two 
criteria: the importance and the 
degree of influence of each factor. 

Population 
size 

The population of this survey was 
drawn from and limited to the 
Ukrainian transport market 
players- 18 respondents in total. 
The sample selected for this 
research was based on the (i) 
expertise of the respondents and 
(ii) the segment/stakeholder they 
are representing. The selected 
panel members were identified 
as stakeholders from the industry 
who own, manage, operate or 
use the resources and capabilities 
of Ukrainian transport system. 
The respondents were 
guaranteed the strict confidence 
and anonymity throughout the 
research in order to secure the 
findings cohesion.    

For the scope of our research  
representatives from the transport 
industry were contacted in 
Ukraine. The 100% of the sample 
was utilized. To guarantee the 
balance between the views, 
respondents from all transport 
fields (port authorities, logistic 
providers, shipping companies, 
integrated shipping and terminal 
operator of IWT; stevedoring 
companies/terminal operators, 
consultancy, rail operators). 

Since our population didn’t 
explicitly include a 
representative from the 
railway authority of Ukraine 
(we did however include  the 
railway operator). It might be 
an fruitful area of research to 
upgrade the population (i) by 
the railway authority 
representatives; (ii) by 
increasing the sample of 
respondents and (iii) by 
expanding the geographical 
span of the respondents  (i.e. 
include neighboring 
countries/users in the survey). 

 

Table II.2 Chapter Two research limitations, impact on findings and future research avenues  

Description Limitation’s reasons Dealing with limitation and 
impact to the overall findings 

Need for further research 

Historical 
evolutionar
y and 
quantitativ
e research 
method  

A historical evolutionary and 
quantitative research method was 
applied to a case of 11  container ports 
within the Black Sea basin. This paper 
determined (1) the current and past 
concentration levels of container 
traffic in the Black Sea container port 
system, (2) the development stage of 
port development at the overall and 
regional level and (3) the development 
path of the Black Sea ports. Applying 
the multi-layer approach to port 
dynamics, together with the port 
spatial development model and port 

The methodology applied has 
met our expectations 
however  it has a backward-
looking nature and the 
historical research limits this 
findings to the period of 
observation and therefore 
restrict the validity of future 
judgements concerning the 
upcoming competitive and 
development dynamics.  

The following opportunity for 
research lays in the update of 
the same study with more 
recent data (the current study 
end with 2012). This will allow 
to update the regional 
dynamics geo-political and 
economic changes in the 
region of the past few years 
i.e.: annexation of Crimea to 
Russian Federation in 2014; 
ongoing armed conflict in East 
of Ukraine since 2014 and 
recent transit and trade 
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traffic analysis we answered the 
research question presented in this 
paper 

embargo of Russian 
Federation on Ukraine as from 
January 2016; and lastly the 
recent implemented initiative 
in January 2016 of the cargo 
train to China on the route of 
the Great Silk Road bypassing 
Russia. 

Analytical 
technique 

In order to analyze cargo 
concentrations patterns in the Black 
Sea port system, we deployed the 
methodology developed by 
Notteboom (1997, 2010) mainly 
evolving around the application of 
concentration indices (Gini coefficient, 
Lorenz curves and Hirschman-
Herfindahl index) and the so-called net 
shift analysis. The last technique 
namely the net shift analysis mirrors 
the entire container volumes (in TEU) 
that a port has actually lost or won 
from competing ports in the same 
range with the anticipated growth 
rate. 

The net shift analysis does 
not define the forces driving 
the quantitative results. As 
Mouton (2001) argued this 
weakness can be overcome 
by carrying out interviews, 
making additional 
observations of different 
sources. 

Based on the limitation’s 
impact on findings we could 
suggest to carry out interviews 
with experts in order to 
specify the driving forces for 
the observed dynamics.  

Data and 
data 
reliability 

Data over a period of 22 year was 
collected from different sources such 
as official website of the 11 sea ports, 
annual publications of the Ports of 
Ukraine and Containerization 
International publishers. It was the 
most reliable and available data for the 
respective 11 ports along the 22 years’ 
time span, a more detailed data wasn’t 
complete. 

The unit of analysis is TEU 
which doesn’t specify the 
cargo type and weight of the 
cargo, neither the 
differentiation between full 
and empty containers. 

A clearly possible future study 
is carrying out the same 
analysis based on a more 
detailed data in order to 
overcome the limitation of 
TEU as a unit of analysis. 

Time frame 
 

The time frame of the entire analysis 
was 1990-2012. The container traffic 
evolution of the Black Sea ports traffic 
grouped in four year period is 
additionally analyzed using the BCG 
matrix. These intervals were selected 
in order to smoothen the single year 
traffic volumes differences  and 
notably it essentially corresponds to 
the periods of different political power 
at the state level which had a 
fundamental effect on the national 
economies of the Black Sea states. 

The time frame was selected 
due to the data availability. 
The nature of the historical 
research restricts this study 
to the period considered and 
respectively limits the validity 
of future insights into the 
regions competitive 
dynamics. 

For a more prospective 
research method other 
methods can be used such as 
forecasting and simulation 
models however the region 
under research is very 
dynamic and difficult to 
forecast. 

Population
s size 

A total population of 11 Black Sea 
ports belonging to 5 states. The 
Turkish ports from the Black Sea coast 
were not taken into account since 
their volumes are negligible. 

The research design chosen 
by us namely case study, 
does not permit the 
generalization of results to 
other contexts.   

A potential future research 
alley would be expanding the 
sample by including the 
Turkish container ports and 
the new current green-field 
and brown field development 
projects in the Black Sea 
(Anaklia in Georgia, Taman in 
Russia). 
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Table II.3 Chapter Three research limitations, impact on findings and future research avenues  

Description Limitation’s reasons Dealing with limitation and 
impact to the overall findings 

Need for further research 

Research 
method 

Institutional economics and 
evolutionary economics applied to 
transport networks of Ukraine (to 
railways in this study). The 
evolutionary theory was selected 
due to its open system approach 
and its dynamic essence. Moreover, 
it was accurately recognized by 
Nelson and Winter (1982) that the 
process of institutional 
development is an evolutionary 
process linked to the evolution of 
firms and industries. 

This research approach is very 
situational; it is place and time 
dependent (Nelson and Winter, 
1982; Becker, 2001). However it 
has a strong advantage by giving a 
lot of background information and 
insight about the driving forces in 
an institutional and evolutionary 
change process applied to the 
case of Ukrainian railways. 

The further research can be 
focused on the comparison 
of the evolution of UZ and 
other railway companies 
from former communist 
countries and with a similar 
economic structure (Poland, 
Slovakia, etc.). 

Analytical 
technique 

In order to analyze the institutional 
and evolutionary change of the UZ 
were used the following concepts 
and instruments to assess its 
development path: path- 
dependency, creation and 
disruption; inertia; lock-in; 
institutional transformation modes 
(layering, stretching, conversion and 
displacement). 

The analytical results were 
eventually based on the 
qualitative judgement of the 
authors as to which events in the 
UZ evolution can be linked to the 
analytical concepts.  Following a 
generic framework of 
development path applied to UZ 
in this study secured the orderly 
method   

There is room for further 
research in the field of 
Ukrainian railway reform, 
namely: (i) to assess and 
adjust the impact of the 
Crimean annexation on the 
railway configuration and 
the reform arrangements, 
(ii) to evaluate and align the 
effect of recent large 
infrastructural damages 
(during the armed clashes in 
the East of Ukraine) on 
railway operations and 
institutional reform setup, 

Data and 
data 
reliability 

Data used in this study was mainly 
limited to primary data which 
consisted of: documentary sources 
such as official annual reports, 
consultancy reports, port authority 
websites (www.uspa.gov.ua), 
leading monthly transport business 
publication (ports of Ukraine); state 
statistics database 
(www.ukrstat.gov.ua) and 
esteemed news publications 
(www.cfts.org). 

Since the data used in the study 
was primary we find the data 
driven limitations quite limited. 

A clearly possible future 
study consist in carrying out 
the same analysis based on a 
more updated data (as from 
2014 on). 

Time frame From the point of view of time 
series this study engages a 
straightforward time series design 
(for the period between 2002 and 
2013). 

Although the use of time periods 
in a qualitative case study 
enhances the vigor of the causal 
derivations (Lee ,1999) causality in 
institutional studies remains still 
disputed (Cheng, 2011) and 
thereafter represents a limitation 
to this work. 

Population 
size 

This study applied two case study 
approach respectively using a 
multiple case approach within the 
CIS region.  

Agreeably this study limited rail 
institutional variation to one 
region scaling down the possibility 
of generalizations to railways 
undergoing reforms in other 
regions. The research design 
chosen by us namely case study, 
does not permit the generalization 
of results to any other contexts.   

A possible research avenue 
as we suggested in the 
research method driven 
future research is to make a 
multiple case study research 
an compare the evolution of 
UZ with other railway 
companies. 
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Table II.4 Chapter Four research limitations, impact on findings and future research avenues  

Description Limitation’s reasons Dealing with limitation and 
impact to the overall findings 

Need for further research 

Research 
method 

In order to address two distinct 
research goals of our study we 
applied two methodologies in the 
consequent two parts of the paper. 
The theoretical foundation of our 
first part of the paper is based on the 
evolutionary theory of economic 
change introduced by Nelson and 
Winter (1982). We further extend 
the theoretical framework presented 
above by the institutional change 
model of Buitelaar et al. (2007). In 
the second section of the study we 
apply  a cost and time model as an 
extended application of the 
evolutionary framework introduced 
in the previous section 

Empirical research supports the 
idea that routines are 
transferable to a different 
context to a very limited degree 
(Becker, 2001; Karim and 
Mitchell 2000), since the 
knowledge bound by routines is 
procedural knowledge (and not 
declarative knowledge) (Cohen 
and Bacdayan 1994). General 
rules and routines always have 
to be specified, and always 
require certain degree of 
interpretation, thereafter their 
application requires implicit 
flexibility (Becker, 2001). 

In order to use the findings 
from the current study to a 
different IWT of a region in 
transition some adjustments 
would be needed for the (i) 
input data, (ii) 
geomorphological restrains, 
(iii) local context of the 
evolutionary processes. 
Because of this, local 
peculiarities can develop, 
leading to local 
heterogeneity of practices 
(Narduzzo, Rocco and 
Warglien 1997). 
 

Analytical 
technique 

We run a time and cost model in 
order to compare the total 
transportation costs per TEU of the 
(i) barge-based multimodal solution 
versus the (ii) road-based solution.  
Additionally we estimate the weekly 
schedule and frequency of the 
multimodal solution. 

The analytical technique used 
was a common cost and time 
model calculated in Excel. The 
cost and time model was 
estimated on the basis of current 
practices of the operating firms 
which make the findings very 
dependent on the used input 
data. So the same analysis 
performed later in the future can 
lead to different outcome. 

Future research avenues 
include more quantitative 
research approaches such as 
forecasting and simulation 
models to assess the cargo 
shifts between different 
land based modalities. 
Moreover the future 
research could include a 
more detailed data on the 
container demand 
characteristics in the model. Data and 

data 
reliability 

Data used in this study was mainly 
limited to primary data which 
consisted of: documentary sources 
such as official annual reports, 
consultancy reports, port authority 
websites (www.uspa.gov.ua), leading 
monthly transport business 
publication (ports of Ukraine); state 
statistics database and esteemed 
news publications (www.cfts.org). 
However there was certain self 
reported data used in the research 
originating from few interviews 
carried out with the shipping 
companies, terminal operators and 
other experts from the industry in 
order to collect the data on the 
disbursement and other costs 
connected with inland navigation. 

By founding our research on the 
current practices in IWT we limit 
the generalizability of the 
findings. To overcome the bias of 
the model we made two 
sensitivity analysis (based on 
network scenario 1): (i) road 
freight rates variability and (ii) 
bigger river-sea vessel 
deployment of 4800 t instead of 
2930 t with a total container 
capacity of 245 TEU.  

Time 
frame 

The time span of our time series lies 
between 1990 and 2014.This allowed 
us to effectuate a more longitudinal 
study providing detailed 
considerations of the evolution 
dynamics of IWT of Ukraine. 

The outcome of this almost 25 
years’ time frame analysis limits 
this work to the period of 
observation but at the same 
time supported our findings of 
the evolutionary change of the 
IWT of Ukraine 

The following opportunity 
for research lays in the 
update of the same study 
with more recent data (the 
current study end with 
2013). 

Population 
size 

The first part of the study was based 
on the integrated approach in order 
to analyze the evolution of the IWT 
in Ukraine (all active market players 

The population considered 
within the study  stays within the 
frames of one large case of 
Ukrainian IWT. However the 

The future avenue for 
research could be the 
multiple case study research 
including several IWT in 
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were included i.e. river/terminals; 
shipping companies were included in 
our analysis). The population size 
used in the cost and time model of 
this study applied the Ukrainian IWT 
analysis based on the (3 out of 23 
possible river ports/terminal 
operators) and one deep sea port. 

chosen approach has fulfilled the 
goals of the study and is adding 
to the scarce literature on the 
IWT in transition phase, in its 
essence findings have limited 
generalization and somehow 
lack an empirical proof. 

transition stage. This 
approach will help to 
generalize the findings to a 
broader context.  

 

Table II.5 Chapter Five research limitations, impact on findings and future research avenues  

Description Limitation’s reasons Dealing with limitation and impact to 
the overall findings 

Need for further 
research 

Research 
method 

The research method applied was a 
longitudinal design (1977 and 2011) 
with a quantitative analysis of the 
shipping dynamics in the secondary 
port region of the Black Sea. The 
paper uses notions of (i) network 
analysis (ii) system development; and 
(iii) evolutionary change to critically 
assess the changing position of the 
Ukrainian container port system. We 
also developed a cost and transit 
time model for Far East-Black Sea 
liner services in view of comparing 
container liner services with a direct 
call to the Black Sea and services 
using a transshipment hub to serve 
the region with a specific focus on 
Ukrainian ports. 

There is hardly any limitation of the 
network connectivity analysis besides 
the fact that the database used includes 
the port calls for all types of vessels. 
However the cost and time model we 
conducted for container vessels only.   

 

Analytical 
technique 

The paper uses notions of (i) network 
analysis measures: centrality and  
intermediacy, (ii) system 
development and (iii) evolutionary 
change to answer the three research 
questions. 

The measures applied namely (i) the 
maritime degree, (ii) betweenness 
centrality, (ii) eccentricity and (iv) 
clustering effect are calculated on a 
binary port-to-port matrix of the inter-
port connections.  

 

Data and 
data 
reliability 

Data used in this study was mainly 
limited to the available data namely 
(i) raw data from Lloyd’s Maritime 
Intelligence Unit (LMIU). The 
database included information on 
daily vessel movements for the 
period 1977 and 2008 between ports  
in Black Sea and other ports 
connected to them.  
Only one month in 2011 was 
available in the database, so the last 
period contains incomplete data.   

Besides the fact that the database used 
includes port calls for all types of vessels 
(without a possibility to separate by 
type of vessel) it also includes not yearly 
complete data (only 4 months out of 
every fifth year).  Notwithstanding that 
fact it was a consistent data set that 
could serve a rigid basis for our analysis. 

A future research 
alley could include a 
network analysis 
just of container 
vessels calls with a 
more recent data 
since the current 
research ends with 
year 2011.  

Time frame The time span of the carried out 
analysis was 34 years  between 1977 
and 2011, on a 5-year basis. 

The available data was used to make a 
first empirical attempt to study the 
shipping connectivity of the Black Sea 
ports (including of Ukraine). 
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II.3 Final Remarks 
In this concluding section of the doctoral thesis I would like to provide my personal opinion about 

the position of Ukraine towards the future, partly based on the research results. The questions I will 

try to answer are: Should we be optimistic about the future of the transport system of Ukraine? Can 

the obstacles identified in the Chapter 1 be solved? 

Geo-political tensions have pushed Ukraine into a deep crisis. Real GDP contracted  by 8.2% in 2014 

with a continued drop of 9% in 2015. The conflict in the East has disrupted economic activity, which 

in its turn made the collection of taxes difficult. The exports have declined and the overall consumer 

and investor confidence fell significantly. However since almost 25 years of independency of Ukraine 

the current government is proving to have a general development strategy for the national economy 

and is gradually implementing the respective tasks. Additionally to that, a strong external support for 

Ukraine is in place ($27bn for the 2015-2016), along with (i) the facilitation of trade relations 

between Ukraine and EU have intensified (along with other states i.e. Turkey, Canada, etc.) and (ii) 

the high long-term economic potential gives the basis for an optimistic expectation concerning 

Ukraine’s future recovery. To overcome the current recession in Ukraine, international and local 

experts have made several policy suggestions: (i) stick to the floating exchange rate, (ii) stabilize 

public finances, (iii) improve the country’s competitiveness and (iv) develop new export markets 

(given the fact of losing the main economic partner of Russian Federation). The current authorities 

jointly work towards the improvement of the “ease of doing business” in Ukraine to boost 

investments. The resulting current transport strategy that is being developed by Ukrainian 

government is shaped by the aforementioned external and internal forces. The latter being the 

organizational routine in action (external societal developments, institutional reflections and 

discursive hegemony) pushing for the first window of opportunity. Changing geopolitical relations 

between Russia, EU and Ukraine are key in understanding the future potential intermediacy role of 

the Ukraine. The recent meeting of the courtiers leaders in Davos 2016 has demonstrated the 

positive statements from the IMF and Ukrainian side concerning the reforms progress. 

The empirical results from Chapter 1 suggest the main problematic area of Ukrainian transport 

system lays in the breakthrough the locked-in situation of path dependent hegemonic discourse of 

the transport system.  It is accepted by the evolutionary economists that for a change to take place 

in a region and move out from the locked-in development paths, one needs disruptions and shocks 

(Jacobs and Noteboom, Buitelaar et al., 2007) which is clearly the case in the Ukraine. En mas the 

institutional and evolutionary lock-in of Ukrainian TS consists of regulatory and normative pillars. 

Current state of Ukraine’s development indicates a beginning of another window of opportunity for 

its transport system (or critical juncture as referred by Buitelaar et.al.2007) where: (i) perception of 

issues and problems starts to be sharpened by external societal developments and thus represent a 

pressure for change, (ii) ideas and solutions are being formulated in respective institutional and 

regulatory adjustments; and lastly (iii) political indorsement is still work in progress (since mid-2014 

the new government of Ukraine initiated numerous reforms that are being implemented, affecting 

to a large extent the identified bottleneck in our thesis). If these three components persist and 

continue to push for change the ultimate critical moment (or second window of opportunity) - 

institutional transformation of the locked-in arrangements will take place. Below  we will give a brief 

overview of the current status of the crucial bottlenecks of the Ukrainian transport system. 
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Corruption- a strong inherited element of the normative and cultural cognitive pillars of institutional 

arrangement that locks-in the transport system in the long-lasting development path is steadily 

being wekened.  A national campaign is being implemented in all the regulatory and governmental 

hierarchical levels fighting the corruption. A new proactive team in the ministry of infrastructure 

leaded by a young  business practitioner initiated and implemented many positive changes for such 

a relatively short time span. In majority regions of Ukraine new governors were appointed. Odessa 

region that represents a pilot and leading area for reforms in Ukraine. The region received a new 

governor presented by Mr. Saakashvili the ex-president of Georgia that succeeded  to overcome the 

similar problem of corruption and bureaucratical complexity in Georgia at a time.   

Customs- being another  solid inherited element of the normative and cultural cognitive pillars of 

institutional arrangement. To overcome this locked-in arrangement a new head of Customs were 

appointed including the new Head of Customs Southern Directorate, that work actively and in close 

cooperation with the regional and national authorities. The several sizable changes are 

implemented: (i) additional import dues are cancelled in order to comply with the IMF requirements; 

(ii) streamlining the clearance procedures for a list of 30 countries representing the strategic trade 

partners of Ukraine and others. 

Bureaucracy  procedures/legal formalities- a strong inherited element of the regulative institutional 

pillar. This aspect needs urgently a solution from the governmental and regulatory bodies. The 

waiting time spent by a vessel in a port for the legal formalities on the board of the vessel is 20 

minutes against previously hours or even days.  

Administrative barriers and delays- a strong inherited element of the normative and cultural 

cognitive pillars of institutions. The administrative procedures and formalities, customs and border 

control functions are integrated in one service for the cargo control, thus limiting the time and 

amount of instantons involved in the transport documentation formalities.  

Regulatory administration procedures- a solid inherited element of the regulative and cultural 

cognitive pillars of institutions, that currently are only partly solved. The different checking 

commissions such as veterinary, ecological etc. are streamlined for the benefit of the cargo mobility 

facilitation.  

Legislative base and implementation practice for investments- a persistent inherited element of the 

regulative pillar of the institutions is being steadily modified.  New investments are being attracted 

in the port terminal and grain industries. Strong cooperation between financial international 

institutions (such as EBRD, EIB) as well as pure investment funds and banks are slowly being 

reactivated.  

Politics and government intervention- a self-acquired element of the regulative pillar. Currently the 

political intervention is diminishing and doesn’t intervene in operational functioning of the transport 

industry as before. Although still progress needs to be demonstrated in this field. 

There are two port related bottlenecks of high importance in the top 10 list: the legislation of ports 

and the port costs/dues. 

Legislation on ports- an inherited element of the regulative and normative pillars of institutions. The 

implementation of the first phase of the port reform and implementation of the new Law on Sea 

ports (2013). The start of the second phase of reform concerning the increase of the port operations 
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by spreading the port community system and other electronic system to facilitate the cargo related 

operations according to the existing practices in EU.   

Port costs/dues- an element of the regulative institutional pillar. This factor has not yet been 

addressed by the authorities. 

Railway sector of the Ukrainian transport system was also included in the top 10 list of barriers 

discussion: legislation/policy and operational workstyle of railways.  

Legislation/policy of railways – a robust inherited element of the regulative and normative pillars of 

institutional arrangement. The implementation of the first stage of the rail reform i.e. formation of 

the Joint stock Company  Ukrainian Railways Ukrainska Zaliznytsia. The following two are upcoming 

with a newly appointed head of Ukrainian Railways in April 2016. Wojciech Balczun  (a Polish citizen) 

has over 15 years of professional experience, including seven years of top management positions in 

Polish railway transport as Supervisory Board Chairman at Polish Railways RRB and CEO at PKP 

Cargo. The new head of Ukrainian Railways sets up the promise of a new development path for 

Ukrainian Railways with higher efficiency, investors involvement and efficient regulation.  

Railway operational workstyle – a long-lasting inherited element of the normative and cultural pillars 

of institutional arrangement. The UZ demonstrates some improvements in this area by (i) 

cooperating with other rail and ferry operators trying to promote the new Silk Road project and (ii) 

by initiating an new grain stuffing terminal for the container intermodal transportation; and by (iii) 

finalizing the first half of the Beskyd railway tunnel linking Ukraine with the EU (supported by EIB and 

EBRD a new 1.8 km twin-track railway tunnel in Ukraine to improve transport connections between 

the country and the European Union. 

Legislation/policy- being the solely factor in the top 10 list of barriers is an inherited element of 

regulatory institutional pillar. A great step in this field is the development of the law on Inland 

waterways of Ukraine by the ministry of infrastructure in tight cooperation with public and private 

stakeholders. Currently the Law is under discussion in the Parliament of Ukraine.    

As we have demonstrated the Black Sea region is a remote area within the global shipping network, 

however there are some changes and challenges for the whole basin in general and for Ukraine in 

particular. Concerning the calling patterns there is a trend of increasing of feeder calls vs direct calls 

to the Black Sea from overseas. A recent proof of this trend is the removal and changes in the calling 

patterns of the main shipping lines (see table 5.4 for the updated shipping services connecting Black 

sea with other regions) due to the overall fall of container demand in 2014 and 2015. The transit 

cargo  passing through Ukrainian ports and being further transported by railways to/from Russian 

Federation is drastically declining almost double during the years of 2014-2016 (representing about 

75% in the transit cargo of Ukraine). The recent decline in January 2016 by 50% (estimated by the 

expert Shkliar, 2016) in comparison with the same month of the year 2015 has triggered and urged 

the transport officials and business parties to search new cargo markets. A new potential 

development area is the ferry shipping being part of the new Silk Road project including the ports of 

Ukraine and Georgia. The recently reformed railway company of Ukraine Ukrzaliznytsia is initiating 

an expansion of its services namely start the ferry operations in the Black Sea. The objectives for this 

diversification is to guarantee the frequency of the following ferry services: (i)  from the Georgian 

ports to Ukrainian ports being a part of the New Silk road route; (ii) from Turkey to EU via Ukrainian 

ports and railways; (iii) from Iran to EU (cfts.org.ua). Furthermore, the long awaited and highly 
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needed highway rehabilitation Odessa-Reni (261 km) has been reactivated and taken under personal 

control of the Odessa region governor. It is expected that this highway will be ready at the end of 

the current year. This high-way connects Odessa region with Romanian and Moldavian border, while 

crossing many strategic locations such as Odessa and Iyichevsk deep sea ports, Izmail and Reni 

Danube river ports. The start of this project is a significant progress in the road transport of Ukraine.  

To answer the questions posed at the beginning of this subsection namely: Should we be optimistic 

about the future of the transport system of Ukraine? Can the obstacles identified in the Chapter 1 be 

solved? Given the above personal remarks along with the empirical and practical findings of this 

thesis this question should be answered positively. Yes we should be optimistic about the future of 

the transport system of Ukraine and the obstacles identified for the intermediacy and centrality of 

the whole transport system are being already gradually improved and eliminated. It is a gradual and  

complex process that needs considerable time and efforts from all the industry players for the 

routine, search and selection environment to interact and develop a critical juncture of the 

institutional transformation.  
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Appendix 
Chapter 1. Appendix 1.1 Survey results on the detection of negative factors for Ukraine's  

intermediacy 
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Chapter 1. Appendix 1.2. CASP methodology description 

 

Source: Wang, S., & Notteboom, T. (2014) 

 

 

 

 

 

 

 

 

 

Critical Appraisal Skills Program is the 
process of accurate and systematical 
examination of the research to judge 
its trustworthiness, and its value and 
relevance in a particular case and 
context. The CASP  aims to help 
researchers to cultivate the necessary 
skills to make sense of scientific 
evidence, and has developed 
appraisal checklists covering validity, 
results and relevance. The main steps 
of CASP methodology are 
represented in the graph bellow 
mainly (1) formulating review 
questions; (2) searching and 
collecting studies; (3) evaluating and 
selecting relevant studies; (4) 
analyzing and synthesizing the 
findings of the selected studies; (5) 
reporting and using the results. For 
the step three of CASP methodology 
the following selection criteria were 
used to determine whether this paper 
will be included in our study: (i) both 
screening questions have to be 
answered positively , and (ii) all key 
questions can’t be answered with a 
“No”.  
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Chapter 1. Appendix 1.3. CASP literature review results 

 

Area 

 
# 

Negative factors for Ukraine's  intermediacy 
times 

mentioned 
Share from Total 

papers (64) 

General 

1 bureaucracy procedures/ legal formalities 36 56,3% 

2 administrative barriers and delays 35 54,7% 

3 regulatory/administration 36 56,3% 

4 customs efficiency and delays  32 50,0% 

5 
politics/government being an obstacle in the development of 
transport system  

23 35,9% 

6 corruption (generated by the law executives) 14 21,9% 

7 
legislative base and implementation practice for investments (rail, 
ports, inland waterways) 

38 59,4% 

Ports 
8 poor port legislation / policy  30 46,9% 

9 insufficient/old port terminal infrastructure 21 32,8% 
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10 shortage of railway and road approaches to ports and  dry ports 18 28,1% 

11 lack of dry ports  7 10,9% 

12 high port costs (dues) 15 23,4% 

13 high port THC 15 23,4% 

Railway 

14 poor railway legislation/ policy 30 46,9% 

15 shortage of rail infrastructure (roads + rolling stock+terminals) 21 32,8% 

16 
inefficient and outdated operational work style of state railway 
company UZ 

22 34,4% 

17 high railway costs in Ukraine 19 29,7% 

18 
high railway costs in Georgia, Azerbaijan (as a factor of the whole 
supply chain of TRACECA corridor) 

12 18,8% 

19 weak security of railway transport 9 14,1% 

Inland 
navigation 

20 inadequate inland navigation legislation and policy 22 34,4% 

21 deficient inland waterways infrastructure 16 25,0% 

22 high inland waterways costs (ports, locks and bridges) 12 18,8% 

23 obligatory pilotage on Danube River 4 6,3% 

Other 

24 
insufficient ferry services quality and their high costs on Caspian 
Sea (factor for TRACECA corridor) 

9 14,1% 

25 Lack of logistic zones, warehouses in Ukraine 19 29,7% 

26 inferior existing road infrastructure 13 20,3% 
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Chapter 1. Appendix 1. 4. Complete CASP check list 

Study # Title of Study Author Authority of authors 

Reports (working papers, consultancy reports and other practitioner material)   

R1  Логистические процессы и морские магистрали II (No. ENPI 2011 / 264 459) Egis International, & Dornier Consulting  Commission Of The European Communities 
R2 Support to the transport strategy of Ukraine until 2020 Corporate Solutions, & Systra European Union 

R3 
Traceca route attractiveness index TRAX road index calculation methodology 
(No. EuropeAid 2008/155-683) 

TRT Trasporti e Territorio, Alfen Consult GmbH, Dornier 
Consulting GmbH and PTV AG. European Union 

R4 
Working Group meeting on elaboration of common competitve tariffs within 
TRACECA Corridor TRACECA Working Group 

Permanent Secretariat of the 
Intergovernmental Commission TRACECA (PS 
IGC). 

R5 Стратегия развития контейнерных перевозок в Украине - план действий Container Lines Association of Ukraine (CLAU) Container Lines Association of Ukraine (CLAU) 

R6 The EU’s Black Sea Synergy: results and possible  ways forward Directorate-General for external policies  Commission Of The European Communities 

R7 
Economic Analysis of the Warehousing & Distribution Market in Northwest 
Europe Vonck, I., & Notteboom, T ING Bank and ITMMA – University of Antwerp. 

R8 
Regional Cooperation in the Black Sea Area: Analysis of the Opportunities to 
Foster Synergies in the Region Nikolov, K. 

European Parliament Committe on Foreign 
Affairs 

R9 
 Transport and trade facilitation issues in the CIS 7, Kazakhstan and 
Turkmenistan  Molnar, E., & Ojala, L.  The World Bank 

R10 
Optimisation of Central Asian and Eurasian Inter-Continental Land Transport 
Corridors (Draft EUCAM Working paper No. 20916) Emerson, M., & Vinokurov, E. University Library of Munich, Germany 

R11 

 On implementation of the Strategy of the Intergovernmental Commission 
TRACECA for development of the intern ational transport corridor ‘Europe-the 
Caucasus-Asia’ (TRACECA) for the period up to 2015 (Action plan) TRACECA Working Group 

Permanent Secretariat of the 
Intergovernmental Commission TRACECA (PS 
IGC). 

R12 
Розробка рекомендацій по створенню операторської мультимодальної 
компанії перевізника "Укрзалізниці" Pidlisny, P. I. 

Kiev State Economy and Technology University 
of Transport. 

Papers (Master thesis, papers and articles)   

P1 
Ukrainian and Russian waterways and the development of European transport 
corridors Doubrovsky, M. Odessa National Maritime University 

P2 Transit potentialof Ukraine, post crisis strategy Nechaev, G., Izotov, S., & Kaver, I. 
East Ukrainian National University, Lugansk, 
Ukraine 

P3 Ukraine in the system of Baltic Sea - Black Sea transport and logistic integration Smirnov, I. G. Kiev National University 

P4 
Transformation directions of the transport-technological systems at the Black 
Sea region Kukharchik, V. G. 

Institute for Market Economics and Economical 
Environmental Studies of the National 
Academy of Sciences of Ukraine 

P5 
The development of transportation and technological systems in Ukraine: the 
conceptual framework Kotlubay, A.  

Institute for Market Economics and Economical 
Environmental Studies of the National 
Academy of Sciences of Ukraine 

P6 
Basic questions are in relation to forming and support of streams of transits in 
ports of Ukraine Kotlubay, A.  

Institute for Market Economics and Economical 
Environmental Studies of the National 
Academy of Sciences of Ukraine 



 

215 
 

P7 Increase of tranzit Ukraine through the terminals of the Вlack Sea region.  Vinnikov, V. V.  

Institute for Market Economics and Economical 
Environmental Studies of the National 
Academy of Sciences of Ukraine 

P8 Modern progress trends of Ukraine transit potential.  Ilchenko, S. V.  

Institute for Market Economics and Economical 
Environmental Studies of the National 
Academy of Sciences of Ukraine 

P9 
Strategic direction of development of container transport technological system 
of Ukraine Vaskov, Y., & Opanchuk, B.  

USPA and Institute for Market Economics and 
Economical Environmental Studies of the 
National Academy of Sciences of Ukraine 

P10 
Principles of development of the transport-transit potential of the primorskiy 
region Primachev, N., & Baryshnikova, V. 

Odessa National Maritime Academy and 
Odessa National Maritime University 

P11 
Development of transit and socio economical potential of eastern Ukraine on 
the example of Lugansk region. Slobodyanyuk, M., & Lapaeva, E. 

Dahl East-Ukrainian National University, 
Lugansk, Ukraine 

P12 
 Economic –legislation framework of marine international trading and transit 
transportations in Ukraine Lipinskaya, A., & Yarmolovich, D. 

Institute for Market Economics and Economical 
Environmental Studies of the National 
Academy of Sciences of Ukraine 

P13 
Механизмы ОЧЭС в стимулировании транзитных возможностей 
хозяйственной составляющей морских портов Украины.  Makogon, Y. V. NISR in Donetsk, Ukraine 

P14 
Measures Supporting Better Trade and Transport between Asia and Europe 
(Vol. 43, p. 14) Hamidreza, B. Transportation Research Institute, Tehran, Iran 

P15 
Warehousing Location Decision in Northern Europe: Transportation Mode 
Perspective Hilmola, O.P. Technical University of Kosice 

P16 
Transit Transport Between the European Union and Russia in Light of Russian 
Geopolitics and Economics Laurila, J. Institute for Economies in Transition (BOFIT) 

P17 
 The Policy of Ukraine Towards the BSEC and the Black Sea Region. Unfolding 
the Black Sea Economic Cooperation Perepelytsia, G. 

International Centre for Black Sea Studies 
(ICBSS), Athens, Greece 

P18 
Ukraine’s window to the West: The role of international railway connection in 
Transcarpathia (Zakarpattia) Savchuk, I. G.  

Institute of Geography of the National 
Academy of Sciences of Ukraine 

P19 Intermodal transport in the transport corridor Gdansk-Odessa Palmowski, T.  University of Gdansk 

P20 Тарифная система железных дорог в условиях реформирования отрасли Verlan, A., Kozachenko, D., & Kutaladze, O. Terminals TIS Group  
P21  За речной логистикой — будущее. Skichko, Y.  Hermes trading 
P22 Паромные перевозки Балтики и Черного моря Morgenshtern R. Ukrferry 
P23 Реформа в портах Украины будет продолжена Petrov, A.  Ports of Ukraine 
P24 «Нет!» — коррупции. Mikhailova, V.  Ports of Ukraine 
P25 Tарифная политика железных дорог Kutaladze, O., Kozachenko, D., & Varlan, A. Terminals TIS Group  
P26 Максим Бурбак: вернуть транзит и доверие инвесторов Mikhailova, V.  Ports of Ukraine 
P27 Будущее транспортной системы в Украине Mikhailova, V.  Ports of Ukraine 
P28 Упростить механизмы реализации инвестиционных планов Vaskov, Y.  USPA 
P29  «Дорожная карта» развития морехозяйственного комплекса.  Klimpush, O. 

 
P30 Транспортно-логистическая система Украины и транспортные коридоры Zubkov, V. PLASKE and UKRPORT 
P31 Стратегия развития контейнерных перевозок в Украине Clenciu, S. Container Lines Association of Ukraine (CLAU) 
P32 «Maritime Days in Odessa–2014»: время перемен Ilnitskiy, K., & Mikhailova, V. Ports of Ukraine 
P33 Черноморский контейнерный саммит - 2014 Containersummit Ports of Ukraine 
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P34 
Port and terminal development plans for containers and dry bulk in Ukrainian 
ports market players, estimated demand and capacities Grushevska, K. ITMMA, University of Anwterp 

P35 SWOT analysis of the Sea Ports in the Black Sea-Azov basin Navrozova Yu.A., Grushevska K.V. Odessa National Maritime University 

P36 
An Economic and Institutional Analysis of Multi-Port Gateway Regions in the 
Black Sea Basin Grushevska, K., & Notteboom, T.  ITMMA, University of Anwterp 

P37 Dry bulk cargo in Ukrainian ports Grushevska K., Notteboom T. ITMMA, University of Anwterp 

Conferences    

C1 Development of transport infrastructure in Republic Of Kazakhstan till 2020 Ministry of infrastructure in Republic Of Kazakhstan 
Ministry of infrastructure in Republic Of 
Kazakhstan 

C2 
Development and Future Prospects of cargo Transportation by Viking 
Intermodal Freight Train LISKI multimodal operator LISKI multimodal operator 

C3 Ukrferry’s ferry services: current state of affairs and new projects Ukrferry Ukrferry 

C4 
The role and site of the Dnieper River within the framework of the foreign 
trade logistics of the Black Sea Region Ukrrechflot Ukrrechflot 

C5 Sea ports of Ukraine Panaskiuk Alexey USPA 
C6 DB Schenker in CIS – Challenges, Prospects Leuschner Uwe DB Schenker 
C7 Development of Corridor Logistics – Logistics Networks in Transport Corridors Sonntag Herbert Technishe Hochschule Wildau 

C8 
Prospects and Challenges of Rail Ferry and Ro-Ro Shipping between TRACECA 
Countries in the Caspian Basin Gueriot Michel LOGMOS project 

C9 Maritime Links in the Caspian Sea Towards an organized network Gueriot Michel LOGMOS project 

C10 
LOGMOS Master Plan Recommendations on Soft Measures and Trade 
Facilitation Sellner Falko Josef LOGMOS project 

C11 

LOGMOS Master Plan Recommendations on Regular container block train 
operations between the Black and Caspian Seas and from Central Asia to the 
Black Sea Schoen Andreas LOGMOS project 

C12 
LOGMOS Master Plan Recommendations on Development of Logistics centres 
in TRACECA Schoen Andreas LOGMOS project 

C13 
Prospects and Challenges of Rail Ferry and Ro-Ro Shipping etween TRACECA 
Countries in the Caspian Basin Gueriot Michel TRACECA project 
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Chapter 1. Appendix 1.5  
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Chapter 2. Appendix 1. Net shift analysis 

Mathematically the net shift analysis is a variation on the net–share analysis presented by 

Notteboom (1997). The net shift analysis mirrors the entire container volumes (in TEU) that a port 

has actually lost or won from competing ports in the same range with the anticipated growth rate. 

The sum of all shift-effects equals to zero. The time intervals with considerable net volume shifts 

refer to a high degree of competition and dynamics within the container port system. The 

succeeding formulas were used to calculate the shift effects between (inter) and within (intra) the 

different multi-port gateway regions: 

𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑡𝑜𝑡𝑎𝑙 =
∑ |𝑆𝐻𝐹𝑇𝑖𝑗|𝑛

𝑖=1

2
= 𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑖𝑛𝑡𝑟𝑎 + 𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑖𝑛𝑡𝑒𝑟 

𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑖𝑛𝑡𝑒𝑟 = ∑ (
∑ 𝑆𝐻𝐹𝑇𝑖𝑗

𝑟
𝑖=1

2
)

𝑚

𝑗=1

 

𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑖𝑛𝑡𝑟𝑎 = ∑ 𝑉𝑂𝐿𝑆𝐻𝐹𝑇
𝑖𝑛𝑡𝑟𝑎𝑗

 

 𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑖𝑛𝑡𝑟𝑎𝑗 =
∑ |𝑆𝐻𝐹𝑇𝑖𝑗| − ∑ |𝑆𝐻𝐹𝑇𝑖𝑗| 𝑟

𝑖=1
𝑟
𝑖=1

2
 

with 𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑖𝑛𝑡𝑟𝑎 is the net volume of TEU shifted between ports of group j, 𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑖𝑛𝑡𝑒𝑟 the 

net volume of TEU shifted between ports situated in different port groups, 𝑉𝑂𝐿𝑆𝐻𝐹𝑇𝑡𝑜𝑡𝑎𝑙  the total 

net volume of TEU shifted between container ports in the system, r is the number of ports in group j, 

n = number of ports in the port system, m = number of port groups (i.e. multi-port gateway regions 

or stand-alone gateways) in the port system. 

 

 

 


