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Much of the world’s welfare today has been produced, or is facilitated, by sea 
ports and their related activities. Ports are the locations where trade, logistics and 
production converge. Ports and their network connections have experienced 
unprecedented growth over the last decades: many ports in the world have benefited 
from the increase in international trade. This growth can be primarily explained by 
the flourishing economies of the Asian countries and to the related process of glo-
balisation; with the integration of the world market, economic growth and higher 
levels of income, transport has become a major economic activity. In this context, 
an efficient transport system is a crucial precondition for port development and an 
asset in local, regional and international mobility.

This book starts with presenting the development of ports over the last decades, 
where we see that ports grew, together with the emerging global economy, into 
global hubs for large-scale efficient trade and shipping. From this perspective, ports 
play an important role in modern societies and make a substantial contribution 
to the GDP of cities and hinterland regions. For many products, production and 
consumption are scattered worldwide, and ports play an important role in con-
necting these points of production and consumption and establishing global supply 
chains. As such, ports can be considered as nodes in global logistics networks, where 
maritime transport and hinterland transport meet. The accessibility of ports is an 
important indicator of economic performance. To connect with the hinterland, 
ports make use of different modalities, such as trucks, trains, vessels and pipelines. 
Therefore, both excellent infrastructures and logistic systems are required to serve 
businesses and consumers, but also to support the competitive position of the port.

At the same time, all these activities generate negative effects, such as emissions 
and noise, which need to be addressed as well. This challenge is best described as the 
‘need for a sustainable development’ in ports and their related networks. For many 
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2 Harry Geerlings, Bart Kuipers and Rob Zuidwijk

ports, growth has gone hand in hand with the emergence of large-scale fossil-based 
industries in port areas, which has made these ports dependent on fossil fuel–based 
trade and efficient bulk logistics. However, the fossil fuel–based production, trade 
and logistics have started to erode. This requires a more fundamental change than 
can be achieved only through technological innovation, optimisation or planning: 
a transition towards sustainable port activities is required. This will be addressed in 
the book as well.

While there is a rich literature on ports, port management, logistics and sustain-
able transport, this is the first book that provides a multidisciplinary introduction 
to these domains in an integrated way. The idea behind this textbook is to present 
an introduction to ports and their hinterland related networks, but also to present 
the related side effects. The case studies and illustrations within the book have a 
slight bias towards Western European ports (Rotterdam, Antwerp, Hamburg), but 
the theories are of use for ports in general. Therefore, the cases can be understood as 
an inspiration for port development in emerging economies and also in economies 
in transition. It contributes to a port environment that is fit for the new challenges 
that ports are facing today.

The book contains 22 chapters and is structured around three themes:

Part 1: Ports and networks: strategies
Part 2: Ports and networks: operations
Part 3: Ports and networks: perspectives

The chapters in these three parts are briefly discussed next.

Part 1 – Ports and networks: strategies

The first part of the book not only provides an introduction to the different fields, 
but also forms the basis for Parts 2 and 3. In a way the chapters of Part 1 ‘set the 
scene’ and deal with the ‘rules of the game’.

In Chapter 1, Nijdam and Van der Horst provide the basic knowledge of port 
definitions, main actors, functions and concepts and the role of ports in global sup-
ply chains in their overview contribution.

Ports are increasingly seen as nodes in global supply chains. Zuidwijk deals in 
Chapter 2 with the dynamics in supply chains that are strongly experienced in the 
port business. Understanding the functioning and priorities in supply chains offers 
a first perspective in the operations of ports. Zuidwijk sees ports as enablers of green 
and secure shippers’ global supply chains. The ‘Environmental Ship Index’ and ‘Cus-
toms Data Pipeline’ are presented as examples of those enablers.

Ports cannot be seen as stand-alone phenomena, but are part of a network and 
have a function for forelands and hinterlands. This hinterland is to a large extent 
related to the national economies and the regional economic (production- and 
services-based) logistic systems; ports have a ‘strategic connectivity’ with other ports 
and nodes. This implies that seaports have a strategic importance and a wider impact 
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on the regional, national and European economy. Van den Bosch, Hollen and Vol-
berda provide in Chapter 3 insight into the strategic value creation of ports for 
national economies, illustrated by the port of Rotterdam and the Dutch economy.

The management of ports is an essential function. Because of the changing 
(power) relationships between important stakeholders in ports, the role of port 
authorities is challenged. Examples are the ongoing formation of new forms of 
cooperation in container liner networks, such as new alliances (2M, THE Alli-
ance, Ocean Alliance), and the equal important development of global terminal 
operators. At present there are different institutional arrangements: state owned, 
privatised and so forth. In addition, national and regional governments become 
shareholders in port authorities. In Chapter 4 Van der Lugt explains the different 
institutional arrangements and illustrates what these dynamics mean for the func-
tioning of port management and port authorities. She presents a new strategic scope 
for port authorities, like becoming a cluster or chain manager or (international) 
entrepreneur.

Haralambides continues in Chapter 5 with the subject of port management 
and relates it to institutional reform. After explaining the driving forces behind 
port reform, he presents different forms of public involvement in the port industry 
and explains some major issues related to government retrenchment in ports. The 
chapter presents a broad and rich overview of 30 years of port reform and includes 
relevant theories and measures. The examples presented of his own experience as 
president of the Italian port of Brindisi make this contribution even more valuable.

Ports are often located in cities, close to consumers and producers. This proxim-
ity of port and city can bring conflicts, but can also provide unique development 
opportunities. Merk presents in Chapter 6 an overview of the port-city inter-
face and of the effective management of this interface. He pays attention to issues 
like how to manage port-city conflicts, how to arrange for ‘peaceful co-existence’ 
between ports and cities, and how to create synergies between ports and cities by 
coupling their respective strengths. How to mitigate the environmental impacts 
of ports? How to mobilise the port as a driver for the urban economy? As the 
lead author of the OECD publication ‘The Competitiveness of Global Port-Cities’, 
Merk presents insights from this influential research program.

The assessment of a port is increasingly presented in term of port performance 
indicators. Port performance indicators are important statistical tools to measure 
the performance of different port activities and to enable a clear assessment of 
the performance of port activities within a port and between different ports. Port 
performance indicators are usually used in focus areas like economics and finance, 
operations and development needs. In Chapter 7 Yahalom and Guan present a broad 
overview of port performance indicators for a wide range of port activities. They 
present general indicators for ports, operational indicators especially aimed at ter-
minal operations, and in addition analysis, financial and economic indicators. They 
also pay attention to social-economic, environmental and government issues.

As ports are increasingly confronted with congestion (on the road as well as on rail 
and on the water), accessibility has become a key port performance indicator. Policies 
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related to guaranteed accessibility of ports are increasingly focused on management 
issues (orgware and software), instead of on the building of new infrastructure (hard-
ware). Policies focusing on modal shift and variabalisation of costs for the users 
of infrastructure are receiving increased attention. The accessibility of the port by 
means of dynamic traffic management and the measures is an important issue.

In Chapter 8, Corman and Negenborn present an overview of different 
approaches to increase accessibility. Per hinterland modality they present a number 
of approaches to improve accessibility by means of hardware, software and orgware 
solutions. They illustrate these solutions with examples from the port of Rotterdam.

Public authorities in particular invest in port infrastructure and hinterland 
connections. The connection of the port with the hinterland is vital for the func-
tioning of a port. An important question with respect to investment of most ports 
in hinterland connections is, who benefits from the return on investment: the 
port region or the hinterland? Often a social cost-benefit analysis is executed to 
answer the question with respect to the return on investment. In Chapter 9, Sys 
and Vanelslander present such a social cost-benefit analysis framework for a specific 
port hinterland project, a road project improving the hinterland links of the port 
of Zeebruges.

In their research on coordination issues between port stakeholders, Van der Horst 
and De Langen illustrate in Chapter 10 the importance of bottlenecks in coordina-
tion issues between parties responsible for the functioning of maritime transport 
chains. Increasingly coordination issues are seen as the key for solving bottlenecks 
in hinterland accessibility. In their chapter they present an overview of the most 
important coordination issues and some of the initiatives in maritime transport 
chains to overcome bottlenecks in coordination; examples of horizontal and vertical 
integration are illustrated. Special attention is also paid to the issue of extended gates 
for the port of Rotterdam.

Part 2 – Ports and networks: operations

In Part 2, material is provided on the operational aspects of ports and networks. The 
main subsystems are maritime networks, port networks, and land networks. Mari-
time networks involve the worldwide transport services offered by shipping liners.

The main players and their services and different types of networks are consid-
ered in Chapter 11 by Mulder and Dekker on liner networks. A variety of planning 
problems are reviewed, and the development of maritime networks is illustrated by 
means of a case study of Indonesia.

Particular attention is given by Veenstra to the business model of the shipping 
liners in Chapter 12 by considering the revenues and costs of maritime shipping.

Maritime networks interface with land networks via ports. Maritime logistics not 
only considers transportation activities, but also transshipment, handling and storage 
of freight. An increasing portion of freight is handled in a standard loading unit, the 
container. More specifically, in Chapter 13, Vis, Carlo and Roodbergen focus on 
design, planning and operations in container terminals.
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In Chapter 14, information management in ports is considered by Heilig and 
Voß. They provide a framework to categorise the various systems for port-centric 
information management.

Land side operations are studied with a focus on the new concept of synchro-
modality in Chapter 15 by Tavasszy, Behdani and Konings. This concept brings the 
use of various transport modes to the next level by combining the use of road, rail 
and inland waterway networks in a dynamic and integral way. Ports do not only act 
as global hubs, but also as industrial clusters.

The operational aspects of the industrial seaport are considered in Chapter 16 by 
Kuipers. He presents the different forces underlying the location of industrial com-
plexes in seaports and also presents different types of seaport industrialisation, with most 
attention given to the ‘modern’ port industry and the chemical industry. The green-
ing of port business and the potential the biobased and circular economy are offering, 
together with current practices like industrial ecology, co-siting and the realisation of 
crossovers between port and city, are issues addressed in this contribution. The port 
region of Teesside (UK) is presented as a case study for the general issues addressed.

Part 3 – Ports and networks: perspectives

Part 3 offers an overview of different perspectives relevant for port studies. This 
part starts with a contribution by Klemann, who presents in Chapter 17 a historical 
perspective on ports and shipping. This perspective is very important for the under-
standing of the current functioning of seaports. Why did the port of Rotterdam 
become the largest port of Europe, and why was it the largest port in the world for 
nearly four decades? What are the underlying dynamics responsible for important 
changes in the position of ports amid their forelands and hinterlands?

Sustainability might be the perspective on ports that has received most atten-
tion during the past few years because of the heavy impact of port and port-related 
issues on the climate and on the local environment. Ports, and especially industrial 
ports, are heavy producers of CO2, fine particles and other emissions and noise. 
Geerlings and Vellinga present in Chapter 18 an overview of sustainability issues 
in seaports and current policies as practiced by the port of Rotterdam and some 
other important ports in Western Europe to increase the sustainability perfor-
mance of ports.

The attacks on the World Trade Center and on other targets in the USA on 9/11 
resulted in maximum attention on safety and security in intercontinental flows of 
goods and persons. The tragic events provoked a long list of safety and security 
measures, increasing the visibility and transparency of international logistics opera-
tions, especially in the container business. These measures had a big impact on the 
underlying supply chain management practices, related to the increased transpar-
ency of chains. Guan and Yahalom give an overview of the safety and security 
perspective in Chapter 19, combining this perspective with the most important 
supply chain issues. Trade and transport are not able to function optimally without 
a proper information infrastructure. The complexity and scale of modern container 
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operations is dependent on information systems, and the safety and security per-
spective depends on the information infrastructure.

Geerlings and Wiegmans present an overview of recent innovations shaping the 
port business in Chapter 20. They pay attention to recent trends and actual devel-
opments in port and hinterland innovations and the nascent phenomena of ‘the 
Internet of Things’.

In Chapter 21, De Koning, Zandvliet and Gelderblom give an overview of cur-
rent issues from the labour perspective. The impact of major historical transitions is 
very visible in the seaport environment. From an innovation perspective, the impact 
of containers and of oil and related petrochemical industries is mentioned.

These innovations resulted in a system change in the global economic organisa-
tions. This type of system change is often called a ‘transition’. It is clear that these 
transitions have a big impact on ports. The current transition that is changing the 
port landscape is the transition to sustainable economic activities related to renew-
able sources of energy and feed stocks, like biomass. But how to realise and manage 
this much-needed transition? Loorbach and Geerlings present in Chapter 22 the 
latest insights in transition management aimed at the port business. This transition 
perspective means a strategic move for the total port business, having implications 
for ports and networks as well as port operations. The transition perspective there-
fore places the total of the presented port perspectives ‘into perspective’.

The book is written primarily for educational purposes, for use either in courses 
at universities or in other education programs or self-study. Each chapter contains 
a general introduction on the topic and the structure of the sections, an introduc-
tion to the discipline, a case study/illustration and an inside perspective about the 
expected future developments in the specific study domain. We purposely limited 
the number or references in each contribution and added suggestions for further 
readings.

We think the book can also be beneficial to researchers, practitioners (from the 
private and public sectors) who are engaged in ports, logistics and related research 
and practice, because the main aim is to provide insights into the integrated approach 
that is needed in this domain.

If you have any suggestions related to this book in general or parts of it or have 
questions, please contact us.

Harry Geerlings, Bart Kuipers  
and Rob Zuidwijk (editors)

Rotterdam, 2017
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