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The view is magnificent: the morning sun attempts to break through the hazy clouds above the waters 
of the Port of Rotterdam (PoR) (See Exhibit 1). Nico van Dooren, Director New Business Development 
of the Port since the first of January 2020, takes his first sip of coffee in front of the wall of glass of the 
impressive Port tower. Van Dooren stares at the early activity in the port. He knows that it is his job to 
keep it at the number one position as the largest port of Europe1. More important to him is the 
responsibility that he feels. This logistics hub and world-class industrial complex is responsible for the 
lives of thousands of families in the area. The latest numbers indicate that the port employs (directly 
and indirectly) at least 385,000 people in the Netherlands2. Moreover many, many more people depend 
on the port when it comes to millions of tons of product. The added value of the PoR amounted to more 
than €45.6 billion (including backward and forward effects) in 20173. That figure represents 6.2% of 
the Dutch gross domestic product (GDP). What will happen with the Netherlands when this beautiful 
place of energy and activity disappears? 
 
Historically Rotterdam has been riding whichever wave came. The DNA of Rotterdam, “niet lullen, 
maar poetsen4”, made Rotterdam always take the right wave. The current wave, however, is different 
and harder than ever to predict in terms of height and speed. Many developments in the global economy 
put the future value of Rotterdam as a unique port ecosystem under pressure. Transitions in the energy 
sector have had a huge impact on one of the larger pillars of the PoR: oil and coal. Ports like Rotterdam 
serve as an energy hub. In 2019, the PoR saw a freight throughput of 469.4 million tons, of which 27% 
was coal (22,4 tons) and crude oil (104,2 tons) (See Exhibit 2). As an important energy resource, these 
are being replaced by renewable energy sources and CO2 friendly products.  It is expected that fossil 
fuel will decrease rapidly as the transition toward renewable sources continues. 
 
When it comes to energy storage, the landscape is also changing. Wind energy generated at sea, in 
particular, requires a place on land where the energy can be stored or consumed (See Exhibit 3). This 
means that ports that were originally not equipped for oil/coal storage and transport now have the 
possibility to expand in renewable storage of hydrogen since these ports might be close to offshore wind 
parks.  
 
At the same time, the movement of goods by containers all over the world is under a magnifying glass, 
and a subject of discussion. The current COVID-19 pandemic shows weaknesses of sourcing from and 

 
1 https://www.worldatlas.com/articles/the-busiest-cargo-ports-in-europe.html 
2 https://www.portofrotterdam.com/sites/default/files/facts-and-figures-port-of-rotterdam.pdf 
3 https://www.eur.nl/upt/media/2018-12-rapportrotterdameffect 
4 To not just talk about something, but do it… 
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outsourcing of production within China. This might have impact on container movements. As far as the 
container business is concerned, China is very active in acquiring harbor space, with Piraeus5 in Greece 
as an example. 
 
On Van Dooren ‘s desk are the future PoR strategies and plans as worded in “PortVision Rotterdam”6. 
From his screen, showing the website of Rotterdam Port Authority7, he reads: 
 
“Investing actively with customers and stakeholders in the sustainable growth of the port and industrial 
complex, so that this will continue to create social and economic value in the future. In the period 
ahead, effort will be put into new growth markets and, at the same time, in existing growth markets and 
mature markets in which the port is market leader will be invested. The Port of Rotterdam Authority 
will create a vital area offering excellent business conditions for both existing and new customers, 
extend the international port network, and focus on the development of sustainable and efficient 
logistics chains, clusters and modes of transport. Sufficient investment capital for the long term will be 
guaranteed”. 
 
This is the PoR’s answer to the current wave8. Although Van Dooren fully agrees with the vision and 
other statements, he wonders how he can attract domestic and foreign investors to the Port of Rotterdam. 
Is it simply repositioning Rotterdam? Rotterdam as the leading maritime capital of Europe, not just the 
biggest port? As is noted on the site of Rotterdam Maritime Capital of Europe: 
 
“Rotterdam is the home port of one of the most complete and competitive maritime clusters in the world. 
The place-to-be for freight forwarders, ship owners, traders, investors and maritime businesses that 
want to grow, innovate and above all lead the way in digitization and the energy transition. Because 
everything is available and nearby in this region, you are always a step ahead of the competition”. 
 
Is this strategy good enough to attract the required investors? Communication about the benefits of PoR 
is not sufficient. Competition is based on several parameters, ranging from the (local) energy prices and 
tax environment to the logistical and energy connectivity of the port and its industrial complex. New 
roles, new business models, and new investments are rising on the horizon of the port. The port’s 
ecosystem is going to change but is not really clear in which direction. What should the Port of 
Rotterdam strategy be to make companies choose this “new” ecosystem? Which strategy will make 
business customers (multinational companies, start-ups, scale-ups etc.) active in the field of the 
sustainable economy take the risk to invest and co-create this ecosystem? Moreover, is it possible to 
make use of the window of opportunity “provided” by the corona crisis to speed up this business 
development? 
 
Van Dooren  has been asked to present the board with a strategy before the end of the month but the 
current COVID-19 crisis has changed his initial ideas. How can he incorporate the impact of COVID-
19 in his strategy? Should he change his objectives? Or can he make use of the window of opportunity 
provided by the COVID-19 crisis and speed up developments? He asks Xander Japin, Business and 
Portfolio Manager, to assist him with the creation of a sound business development strategy. 
 
 
PORT OF ROTTERDAM BACKGROUND 
The Rotterdam port and industrial complex and its surroundings 
As the largest port in Europe, with a throughput volume of 469 million tons (2018), Rotterdam is an 
important hub for worldwide flows of goods and an important gateway to the European market of 500 

 
5 https://www.cnbc.com/2019/11/15/china-wants-to-turn-greece-piraeus-port-into-europe-biggest.html 
6 https://www.portofrotterdam.com/sites/default/files/port-vision.pdf?token=V0Ivu5Ja 
7 The port is operated by the Port of Rotterdam Authority, originally a municipal body of the municipality of Rotterdam, but 
since 1 January 2004, a government corporation jointly owned by the municipality of Rotterdam and the Dutch State 
8 https://www.portofrotterdam.com/en/port-authority/about-the-port-authority/organisation/ 
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million consumers. The port and industrial complex is globally competitive and it offers full 
connectivity to the hinterland. With over 500 scheduled services, Rotterdam is connected to more than 
1,000 ports worldwide and it is part of a European network. It is located on three of the nine core 
corridors in the Trans-European Transport Network (TEN-T; Rhine-Alpine, North Sea-Baltic and North 
Sea-Mediterranean). Containers, general cargo, dry bulk and wet bulk are stored and transshipped at 
the terminals.  
 
In addition, the port and industrial complex, with more than 45 chemical companies, five oil refineries 
and six vegetable oil refineries, is one of the world's largest oil and chemical centers. Rotterdam also 
has the largest biobased cluster in Europe. Numerous international companies have located their 
operations in that cluster, which generates high levels of employment, has considerable innovative 
strength and serves a large hinterland. The port is rooted in the Rotterdam region and it is part of the 
Rotterdam-The Hague Metropolitan Region (MRDH), which is home to approximately 2.3 million 
inhabitants. Rotterdam's central urban area is increasingly popular. It is a multicultural society with a 
progressive business community and globally competitive research institutes. Rotterdam is home to 
many maritime business services and maritime technology companies. The intensive connections 
between the port and the city strengthen them both: a dynamic port requires a dynamic region, and vice-
versa9. 
 
Impact on Society 
The social significance of the port of Rotterdam is far-reaching. Traditionally, the Netherlands has been 
a center for distribution, an open economy with close connections to other countries, particularly in 
Europe. Wholesale trading and activities relating to re-exportation generate substantial economic value. 
As the largest Dutch port, the Rotterdam Mainport is a driving force and it is closely involved with 
imports and exports for business and supplies of consumer goods10. The port and industrial complex 
itself is home to many industries that are important for the Netherlands (chemicals, energy, metals and 
the maritime industry). A large number of everyday products such as petrol, packaging, pharmaceutical 
products and paint are based on products that come from the Rotterdam port and industrial complex. 
The economic significance of the port of Rotterdam is seen not only in the port and industrial complex, 
but also in the business services and suppliers in the municipalities located immediately alongside the 
complex and in the hinterland.  
 
These important functions in the Dutch economy are reflected in the earning capacity and the related 
employment opportunities. In 2017, the port of Rotterdam generated 6.2%, or €45.6 billion, of value-
add for the Netherlands11. Companies in the Rotterdam port and industrial complex account for €15 
billion of that sum. Value added from suppliers represents €8 billion. The 'Rotterdam effect', represents 
economic activities made possible further afield in the Netherlands, thanks to the presence of the port 
of Rotterdam, such as re-export through logistics and distribution, and the establishment of port-related 
business services (forward indirect effects). In combination with the direct and backward indirect 
effects, these contribute to the total value added related to the port of Rotterdam. In terms of 
employment, this translates to 385,000 jobs, some of which can be attributed to the Rotterdam effect. 
Approximately 184,000 people had port-related jobs in the Rotterdam-Rijnmond region in 2017. That 
is 2.0% of all people employed in the Netherlands. Of these, 101,000 people are location-based and 
employed in the area (2017 figures) and 83,000 have indirectly related jobs in this region. In addition, 
good access through the transport infrastructure can affect spatial-economic development and therefore 
be a factor in determining where economic development takes place. Rotterdam's infrastructure is 
therefore important as a factor determining companies' decisions to locate here, not only for re-
exportation activities, but also for the Dutch economy as a whole. 
 

 
9 Quoted from PortVision Rotterdam p18 
10 Erasmus Universiteit, Bart Kuipers, The Rotterdam effect (2018) 
11 2017 Port Monitor, Rotterdam-Rijnmond region. 



Page 4  
 
 
 
The social impact of the Rotterdam port and industrial complex also includes undesirable external 
effects varying from local noise pollution to the impact on air quality and the climate. The high level of 
activity also makes the area energy-intensive, with the associated emissions of greenhouse gases. 
Rotterdam is a hub for trade in energy carriers (See Exhibit 4) and an important center for energy 
production and the chemical industry in the Netherlands. Eighteen percent of national carbon emissions 
are produced there. Since 2005, the port and industrial complex has been supplying captured CO2 to 
greenhouse horticulture and, for five years now, steam and heat networks have been in place for the 
exchange of steam and the supply of residual heat to district heating networks12. 
 
 
PORT OF ROTTERDAM STAKEHOLDERS 

1. Port of Rotterdam Authority 
The objective of the Port of Rotterdam Authority is to enhance the port’s competitive position as a 
logistics hub and world-class industrial complex - not only in terms of size, but also with regard to 
quality. The Port Authority is therefore leading the transition to sustainable energy and it is committed 
to digitalization in order to make the port, and the supply chain, more efficient. The core tasks of the 
Port Authority are to develop, manage and exploit the port in a sustainable way and to deliver speedy 
and safe services for shipping13. 
 

2. Deltalinqs – Business community in the  Port 
Deltalinqs promotes the common interests of over 95% of all logistic, ports and industrial enterprises 
in Mainport Rotterdam. Over 700 companies from fourteen different sectors joined this association of 
entrepreneurs. Together they account for 6.2% of the Dutch Gross National Product (€21Bn). They 
provide work, either directly or indirectly, to over 385,000 people14. 
 

3. City of Rotterdam 
The Municipal Executive Committee and the City Council jointly govern the city and make up the City 
Government. The City Council is the legislative body, which sets out general policy and passes bills15. 
The Municipal Executive Committee consists of Mayor Ahmed Aboutaleb and ten Vice Mayors. 
 

4. Provincial Authority of South Holland 
The Provincial Executive (Gedeputeerde Staten) consists of the King’s Commissioner (Chairman) and 
5 members. They are jointly responsible for the management of the province’s day-to-day affairs and 
are appointed for a four-year period by the Provincial Council (Provinciale Staten). The Provincial 
Executive implements policy and is accountable to the Provincial Council. The Secretary General is in 
charge of the official provincial organization. She is the link between the Provincial Parliament and all 
employees of the Province. She is present at every Provincial Council assembly and signs all decrees 
approved in this assembly along with the King’s Commissioner16. 
 

5. National Government 
The King and the ministers together make up the Government of the Netherlands. The ministers and 
state secretaries are responsible for the day-to-day business of government. The Netherlands is a 
constitutional monarchy. This means that the head of state is a King (currently Willem Alexander) or 
Queen whose powers are laid down in the Constitution. In the Netherlands, the powers of the monarch 
are extremely limited. Under the Constitution, the ministers, and not the monarch, are responsible for 
what the Government does17. On October 26, 2017, the third government led by Mark Rutte took office. 
Elections for the House of Representatives take place every four years in March. The next general 
election is scheduled for March 17,  2021, unless the chamber is dissolved earlier.  

 
12 Quoted from PortVision Rotterdam  
13 https://www.portofrotterdam.com/en/port-of-rotterdam-authority 
14 https://www.deltalinqs.nl/paginas/openbaar/over-deltalinqs/about-deltalinqs 
15 https://www.rotterdam.nl/english/city-government/ 
16 https://www.zuid-holland.eu/europe/provincial-executive/ 
17 https://www.government.nl/government/about-the-government 
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XANDER JAPIN 
Xander Japin works as a Business and Portfolio Manager at the Port of Rotterdam. The Port of 
Rotterdam launched a program to speed up the process of becoming a carbon neutral port in 2050. 
Xander’s role is to coordinate the business development portfolio of seven (7) business development 
tracks (biobased, circular economy, alternative fuels, electrification, renewable energy, energy 
infrastructure and sustainable supply chains). Furthermore, Xander is involved in the business 
development of leads and the scouting of new business opportunities and works in the commercial team 
of Porthos18 (CCUS project in Rotterdam). Xander reports directly to Nico van Dooren, who is the 
Director of the New Business and Portfolio Department (NBPD). Xander holds a master’s degree in 
cross-sectoral cooperation (Public Management) and has been active in the Port of Rotterdam for 5 
years. Before joining the Energy Transition team, he was responsible for European Affairs at the Port 
of Rotterdam. 
 
 
NEW BUSINESS AND PORTFOLIO DEPARTMENT 
The NBPD initiates and develops business opportunities which create sustainable value for the Port of 
Rotterdam. Sustainable value can be translated as the development of economic value (new business 
models, revenue streams etc.) combined with a positive impact on the environment by increasing 
efficiency in industry and logistics, lowering the carbon footprint and stimulating a circular economy. 
Therefore, the Energy Transition is one of the key focus areas of the department. Together with 
businesses and other companies, the department is working in 3 steps towards a carbon neutral port: 
 

1. Efficiency and energy infrastructure 
2. A new energy system 
3. A new raw materials and fuels system 

 
As the department is also involved in the development of the commercial strategy of the Port of 
Rotterdam Authority, it works closely with departments including Business Accounts, Strategic 
Finance, Port Development and External Affairs. The New Business development will primarily focus 
on decarbonising the chemical, gas and power industry as well as the (further) development of offshore, 
solar and renewable energy. Also, it focusses on the development of sustainable fuels: synthetic fuels 
(combination of CO2 and green H2) 
 
 
FUTURE PORT 7 BUILDING BLOCKS – WHITE PAPER 
The pace of change and number of disruptions in the world continue to increase. In addition to 
considerations related to COVID-19 and the path to economic recovery,   energy transition, innovation, 
digitization, shifting trade patterns and other changes are also relevant. Where does one start when 
preparing a port for the future (See Exhibit 5) in a disrupted environment19?  
 
Data management is key 
Traditionally, ports have been crucial nodes in the world’s international supply chains. As those supply 
chains have become increasingly fast, flexible and responsive, the role of ports has been transformed. 
Geographical location is no longer the only factor that counts. The speed, efficiency and reliability of 
transport flows, as well as the ease with which they are handled, are just as important. How quickly can 
goods be forwarded after a vessel docks at the port? The port of today is a hub that handles not just 
cargo but also data. Information comes in from a range of sources: from shippers and shipping 
companies, but also from port authorities, terminals, customs and supervisory authorities. A port’s 
appeal as a hub depends on how good they are at linking these different sources. The effective 
coordination of data flows improves efficiency, transparency, predictability and lead times. The port of 

 
18 https://www.portofrotterdam.com/en/news-and-press-releases/ccs-project-porthos-a-step-closer 
19 Author: Edwin van Espen 
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the future will be a vital digital connection in multiple chains – many of which have already become 
predominantly digital themselves. 
 
Agility 
The port of the future will also be an agile port. Freight flows are changing at breath-taking speed. 
Markets are shifting as the middle classes in regions across the planet – not just in China and India – 
expand rapidly. Some ports are becoming more important, while others are seeing changes to their 
existing revenue models. The increased focus on climate change will drive a transition in the storage 
and handling of fossil feedstocks and fuels as we turn to alternative products. Changes in the flows of 
goods are a potential threat: a port cannot simply move to a different location. But new trends and 
developments also create new opportunities: to make the most of the energy transition or to establish a 
position in the sustainable and digital supply chains of the future. Capitalising on these opportunities 
requires, first and foremost, agility. And the ability to identify opportunities and convert them into new 
revenue models. 
 
Smart ports 
The ports of the future will be smart ports. They will be able to respond effectively to the demands of a 
changing world. They will be entirely digital and climate-neutral. For example, they will be powered 
by offshore wind, and work with carbon-neutral vessels, sustainable industry and a circular economy. 
They will be digital ports where real-time data make operations predictable and safe. There will be no 
waiting times for ships. Ship visits will be as fast and efficient as pit stops. There will be greater 
transparency, predictability, efficient operations and logistical chains. By making the most of artificial 
intelligence, block chain and the Internet of Things, these ports will cut emissions, and save time and 
money. For some ports, this future may be just around the corner and they may be wondering what 
comes next. But there are also ports where this transition has not yet begun, where this future may seem 
distant – or even unattainable. But they will also need to prepare for the future, whatever it may hold. 
 
Building blocks 
The port of the future will need seven distinct building blocks: 

1. Organization and Clients 
The port of the future doesn’t wait for opportunities; it goes looking for them. It engages with everyone 
who uses the port actively – terminals, industry and shippers, to name just a few – and also maintains 
close contacts with all outside stakeholders, such as government authorities, local residents and other 
ports. Identifying opportunities and transforming them into revenue models requires an enterprising 
organisation: a self-learning and self-critical organisation with pro-active, solution-oriented staff 
members who are open to new trends and developments and who respond to the changing wishes and 
requirements of clients and other stakeholders. An organisation that can play an active role in 
international networks. A forward-looking organisation first needs a clear vision and strategy. What 
will be the port’s role in the future? What will be required to fulfil this role? The next step is to develop 
and implement that new role in partnership with clients and stakeholders. That means major changes at 
every level of the organisation, but it also means that ports will have to redefine their relationships with 
stakeholders. New partnerships will have to be forged. 
 

2. Asset Management 
Physical assets will always be at the heart of any future revenue model. This is why the optimal 
management and operation of those assets is so important. In turn, that depends on using data effectively 
to prevent problems, allow ports to make maintenance more effective and efficient, and extend the 
lifespan of their assets. The resulting improvements in port facilities and cost savings release funds for 
investment in new developments. There is still a lot of analogue information out there in drawings, 
archives and obsolete systems. Digital access to that information is important for analysis. The port of 
the future also needs to collect data actively, primarily real-time data about facilities like terminals and 
quay walls, water levels and currents, and ships’ GPS coordinates. Data collection of this kind may 
involve using autonomous vessels - drones with cameras and sensors for monitoring and inspection. 
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Port assets are also getting smarter, communicating via the Internet of Things, and helping to operate 
and maintain the port more effectively and efficiently. Real-time data can be used, for example, to 
decide whether a vessel can berth, to optimise throughput and handling, to better plan maintenance 
work on quay walls, or to make dredging more efficient. Ideally, the port of the future will use the data 
to build a digital twin that can be used to model port responses to changing conditions. 
 

3. Infrastructure 
The port of the future needs swift, efficient, robust and sustainable connections with the hinterland and 
other sea ports. It has multiple transport options at any given time to move goods quickly to where they 
are needed; sustainably where possible. The port needs smart systems so that users can predict, plan 
and coordinate all transport movements. Smart traffic control systems to prevent congestion and 
improve traffic flows are also needed. Autonomous container terminals are already in use. But that is 
also the future for trucks and cargo vessels. We expect to see autonomous ships that use real-time data 
supplied by the port to find their own way to the right berth, or trucks that drive in convoys and select 
specific routes in a completely autonomous process while remaining in constant contact with terminals, 
gateways and traffic lights. We also expect to see entirely new modes of transport such as drones for 
the movement of both goods and people, or even a hyperloop for containers. Real-time communication 
between ships, cranes, trains, trucks, containers, pilot vessels, traffic lights and weather stations will 
lead to an exponential increase in the number of decisions required. One person simply cannot oversee 
all of the consequences. As such, artificial intelligence (AI) will be indispensable in terms of 
underpinning, and possibly automating, these decisions. The port of the future will also be, to some 
extent, an autonomous port. 
 

4. Environment & Stakeholder Management 
A healthy port depends on a healthy environment and public wellbeing and engagement with its  
stakeholders. As noted above,  a good dialogue with stakeholders is essential. Even stakeholders without 
a direct say can tell us a lot about how the port is performing. Other indicators, such as healthy 
biodiversity, tell us a lot about water quality in the port, and how vessels and terminals are operating. 
A healthy and attractive environment is important for everyone in and around the port. It makes it 
possible to generate economic and social value, and to safeguard sustainable port growth in the long 
term. There is growing pressure on ports and their users to reduce their carbon emissions and move 
toward climate-neutral operations in the longer term. Ports of the future will switch to clean sources of 
energy like wind, solar and water, and also make the transition to bio-based raw materials. Wind and 
solar power have the potential not only to supply the port itself with clean electricity but also to produce 
green hydrogen20. It is still not clear where initiatives like this will take us, but we do know one thing: 
new solutions will be needed to reduce carbon emissions.  
 

5. Energy 
On the path to recovery from the COVID-19 crisis, there will be opportunities to promote and stimulate 
clean technologies. It could speed up the energy transition, not only at a local level, but also in different 
countries and regions. This could give an extra boost to the energy transition which is taking place 
around the globe. The response to climate change is expected to gradually push down demand for fossil 
fuels, with major consequences for ports that are now hubs in the fossil-based economy. More and more 
modes of transport are being electrified. We are already seeing experiments with electrically powered 
vessels for transport over short distances. It is still not clear where initiatives like this will take us, but 
we do know one thing: new solutions will be needed to reduce our carbon emissions. One example is 
fuels like Liquefied Natural Gas (LNG), bio-LNG or hydrogen. Many vessels, trucks and industries are 
expected to switch to green hydrogen in the longer run so they can operate on a completely climate-
neutral basis. Climate change is opening up other opportunities. The phasing out of fossil-based goods 
flows will be accompanied by increasing demand for new transport solutions, as in the case of biofuels, 

 
20 https://www.tno.nl/en/focus-areas/energy-transition/roadmaps/towards-co2-neutral-fuels-and-feedstock/hydrogen-for-
a-sustainable-energy-supply/ten-things-you-need-to-know-about-hydrogen/ 
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biochemicals and green hydrogen. All the ports of the future will be hubs in a new, circular economy 
that will not waste even residual waste flows.  
 

6. The Digital Transformation 
COVID-19 has shown the dependence on technology and digital solutions in order to keep industries 
operational. This will undoubtedly mean that digital transition, which was already well on its way, will 
gain even greater momentum. Digital technologies have the potential to make quantum leaps in 
efficiency. At present, some 200 documents are currently required for every cargo sent by sea. No fewer 
than 28 organisations – from terminals and freight forwarders to transport companies and customs 
authorities – have to share data with each other to get goods to their destinations. Currently, some 30% 
of goods fail to arrive on schedule. Even when they do, shippers will often not know their precise 
location, or when they will be released. The port of the future will be a digital port where cargo is no 
longer delayed by inefficient exchanges of important data. Digital technologies allow users to share 
relevant data in real time with everyone involved – in a process that is as safe as it is reliable – including 
partners further along the chain who have no contact at present. The digital transition will make it 
possible to predict arrival times, reduce the length of port stays and minimise waiting times. Just-in-
time shipping will make it possible to cut the 21.5 million tonnes of carbon emissions released annually 
by the shipping industry by as much as 35%. The digital transition doesn’t stop at the boundaries of the 
port area. We can create new opportunities by establishing connections to other blockchain initiatives 
or online platforms that match supply and demand in the transport sector, or we can set up new, digital 
connections with other ports – both in this country and around the world – that will make it even easier 
to exchange relevant information.  
 

7. Innovation 
The key factor in all these developments is innovation. It is crucial for adapting assets and infrastructure 
in the future, for the energy transition and for the digital transition. Social innovation is also needed to 
transform the entire port area, including the surrounding industrial cluster, into an open ecosystem that 
has the capability to embrace change and capitalise on new opportunities. The port authority needs to 
take the lead in this process. But how? By entering into intensive partnerships with training and research 
institutes, stimulating enterprise, providing room for start-ups and scale-ups and supporting them with 
venture capital and playing an active role in bringing together industrial, logistics and maritime 
companies with these start-ups and scale-ups – and in that way improving the chances of success for 
promising innovations (See Exhibit 6). Innovation is about more than research and development alone. 
It is also needed in regulations, financing, marketing, implementation and acceptance. The port 
authority plays a crucial role in effectively bringing together all the parties involved. That is the only 
way to establish the right conditions for the successful innovation eco-system21 (See Exhibit 7) that will 
certainly be needed to keep up with rapid technological developments. 
 
 
ROTTERDAM AS MARITIME CAPITAL OF EUROPE 
Rotterdam has never been held back by lack of ambition and has always attracted pioneers, innovators 
and industry leaders. Rotterdam embodies more than 700 years successful experience in international 
trade and shipping. Over the years, it has developed into one of the leading maritime capitals of the 
world. The Rotterdam region’s maritime ecosystem includes one of the most complete and competitive 
maritime and offshore clusters in the world. As the home of Europe’s largest port and numerous leading 
maritime services providers and users, Rotterdam and its region offer ideal conditions for maritime and 
offshore business to start, grow and scale22. 
 
Rotterdam boasts the world’s best port infrastructure, according to the World Economic Forum in ‘The 
Global Competitiveness Report 2016-2017’. This position is mainly due to its modern facilities, the 

 
21 Innovation ecosystems: A conceptual review and a new definition, Granstranda and Holgersson, 2020 
22 https://www.rotterdammaritimecapital.com/downloads 
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extensive hinterland network and the major investment projects in Rotterdam and region. Rotterdam 
has a strategic location, next to the open sea on a major river delta, with high quality links to its 
hinterland, Germany and beyond. This has made Rotterdam the largest port in Europe; the gateway to 
Europe and an important logistics hub for global trade. Of all ports, Rotterdam has by far the most 
attractive location in relation to the sea as well as the massive European market of over 500 million 
consumers. Twenty-four hours a day, 7 days a week, every conceivable form of logistics service is 
available. Furthermore, Rotterdam is an industrial centre of global stature. An extensive intermodal 
network of rail, inland shipping, road, short-sea and pipelines provides a wide selection of connections 
to the rest of Europe. 
 
 
PORT CUSTOMERS 
The Port of Rotterdam has a wide portfolio of business customers, ranging from container -, oil and 
chemicals - to Offshore industry and distribution parks (See Exhibit 8). Below is a short description for 
each cluster: 
 
Containers 
A container is a standard unit for general cargo. Almost everything that fits in a container will be 
transported in that way; from computers to frozen fish. The largest container vessel in the world can 
accommodate almost 23,000 containers. Containers fit exactly on trucks or freight wagons. Inland 
navigation vessels transport about half of the containers to and from the hinterland. The port has several 
refrigerated warehouses for the storage and inspection of mangoes from Brazil, grapes from South 
Africa, apples from Chile, steaks from Argentina and fish from Iceland. From here, these products move 
on to supermarkets in much of Western Europe. Conversely, products from companies in Germany, for 
example, pass through Rotterdam on their way to the world's markets 
 
Dry Bulk 
Dry bulk is transhipped everywhere in the port area from the Maasvlakte to Dordrecht. The two largest 
flows of dry bulk are iron ore and coal. The steel industry in Germany is the primary destination for 
iron ore. Most of the coal goes to power stations and the steel industry in the German hinterland. 
Rotterdam also handles biomass, agriproducts such as maize and soya, scrap, building materials and 
industrial minerals. Most biomass is imported for the European heat and energy market. Building 
materials such as sand, gravel and cement are used in infrastructure and construction projects. Industrial 
minerals are used in areas such as the glass and steel industries. 
 
Chemicals, Gas & Electricity 
The port's chemical/petrochemical cluster is one of the largest in the world. Refineries and chemical 
companies in Rotterdam specialise in producing large quantities of semi-finished products from oil 
supplied from all over the world. Those products are used elsewhere in end-products for consumers: 
from plastic utensils to paint. Biofuels such as biodiesel and bio ethanol are also produced here. 
Rotterdam is the port for imports and exports of LNG. The Maasvlakte is home to an LNG import 
terminal where large quantities of LNG can be discharged into the storage tanks in a single operation. 
The LNG is then taken by ships, trucks and underground pipelines to its final destination. Electricity is 
also generated in two modern power plants in Rotterdam. 

 
Liquid Bulk 
Tankers deliver crude oil to one of the terminals. From there, the oil is pumped by pipeline to five 
refineries in Rotterdam and five refineries in the hinterland, where all kinds of fuels and raw materials 
are produced for the chemical industry before being transported by pipeline, ship, rail or car to the end 
customers. Kerosene for planes, for example, is piped to Amsterdam Schiphol Airport. Coasters 
transport numerous oil and chemical products to ports in other countries such as the UK and 
Scandinavia. 
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Distribution 
Rotterdam has numerous distribution centres in areas including the Botlek, the Eemhaven area and the 
Maasvlakte. Products such as sports shoes, fruit and car tyres are temporarily stored, packaged and 
prepared for dispatch in large warehouses in line with the requirements of the retail trade. Household 
appliances, for example, are packaged with the right manuals and plugs for the country where they will 
be sold. The goods then leave the distribution centre for transportation throughout Europe by train, 
truck, sea and inland shipping.  
 
Offshore 
Rotterdam is a powerhouse of engineering companies and suppliers to the offshore industry. They 
provide services for offshore shipping companies and shipyards throughout the port, as well as materials 
for platforms, dredging and pipe-laying vessels. The port wants to have links with even more offshore 
activities such as dismantling oil platforms and building wind turbines. 
 
 
COMPETIVE ENVIRONMENT 
Europe2324 
Port of Rotterdam – 14.9 million TEU 
The Port of Rotterdam is the largest port in Europe (See Exhibit 9), with a throughput of 14.5 million 
TEU. It is the 11th biggest port in the world, knocked out of the top10 by Dubai. Its stated goal is to be 
the world’s ‘smartest port’ by utilizing internet of things (IoT), artificial intelligence (AI) and Cloud 
technology. It signed a deal to that effect with IBM in January 2018. In recent years it has developed a 
global standard for accessing nautical and port information. As part of that, it launched ‘Pronto’, a 
platform for all stakeholders to access and exchange information related to port calls. The result is a 
20% cut in vessel waiting time. The Port of Rotterdam and BlockLab25 look at blockchain’s potential 
in an exclusive technical paper. 
 
Port of Antwerp, Belgium – 11.9 million TEU 
The Port of Antwerp is Europe’s second-largest port after Rotterdam and the 13th biggest in the world. 
It is located at the intersection of Europe’s three main rail corridors and is directly linked to the pan-
European barge transport network due to its place in the center of the Scheldt-Maas-Rhine-delta. 
Furthermore, 60% of European consumption centers are within an 800 km radius of the Port of Antwerp. 
In 2018, the Port of Antwerp handled over 200 million tonnes and 14,595 sea-going vessels. In the same 
year, the Port welcomed the first Silk Road train. 
 
Port of Hamburg, Germany – 9,3 TEU 
The Port of Hamburg is Germany’s biggest port, the third biggest container port in Europe and one of 
the 20 largest ports in the world. It carries approximately 8.7 million TEU per year and is critically 
important for supplies to European domestic markets. The Port of Hamburg handles approximately 
8,000 ship calls per year. It offers nearly 300 berths and a total of 43 kilometers of quay. It handles 
more than 2,300 freight trains per week and has four state-of–the-art container terminals. The Hamburg 
Port Authority (HPA) has set itself the goal of transforming the Hamburg Port into a SmartPORT in the 
coming years. 
 
Port of Bremen-Bremerhaven, Germany – 4.9 million TEU 
The Port of Bremen-Bremerhaven is the fourth busiest container port in Europe and is one of the 30 
busiest ports in the world. Operated by Bremenports, it is located in the north-west of Germany and 
handled 4.9 million TEU in 2018. The port has an operating area of 90 hectares and it features 4 
terminals, 14 berths and has a quay length 3.9 km. The port recently became one of 80 companies, 
organizations and politicians to sign on to a campaign to ban heavy fuel oil (HFO) from Arctic shipping. 

 
23 https://www.porttechnology.org/news/top-5-ports-in-northern-europe/ 
24 https://www.porteconomics.eu/2020/02/21/ 
25 https://www.blocklab.nl/ 
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Port of Felixstowe, UK – 3.8 million TEU 
The Port of Felixstowe is the largest and busiest container port in Britain, and one of Europe’s largest. 
It handles more than 4 million TEU and welcomes around 3,000 ships each year. It also offers some of 
the deepest water close to any European port’s open ocean. Owned and operated by Hutchison Ports, 
Felixstowe operates around 17 shipping lines, providing 33 services to and from more than 700 ports 
around the globe. Felixstowe plays a crucial role in maintaining UK trade, along with its unrivaled rail 
and highway connections which link it to distribution hubs around the country. It is close to major 
European shipping routes and can service the latest fleet of mega-vessels.  
 
Global – China 
China is critical to the global economy and flow of goods across the world. Port Technology 
International (PTI)26 has asked: what are the top ports in China? Beijing boasts seven of the 10 busiest 
ports in the world and has very close economic ties to three others – Singapore, Busan and Hong Kong. 
In 2001, only one of the ports listed below would have made it into the world’s top five ports. Those 
that featured in the top 10 jostled for space with many of the major ports of Europe and North America. 
China’s current domination of the port sector is undoubtedly the major story of the 21st century so far. 
Today, China’s ports are an indispensable part of the country’s Belt and Road Initiative27 (BRI), a $1 
trillion project to redesign global trade. However, in the past three years, China has faced numerous 
challenges, including its trade war with the US and most recently the coronavirus outbreak, both of 
which have threatened to cut it off from the shipping lanes on which it relies so heavily.  
 
Shanghai – 42 million TEU 
Shanghai is the top port in China and the busiest in the world with an annual traffic of 42 million TEU. 
The Port of Shanghai is the busiest port in the world with approximately 42 million TEU passing 
through it every year. Its traffic is at least six million TEU larger than its nearest competitor, Singapore, 
and it has been on top of the list since 2005. In August 2019, it was named the ‘best connected port in 
the world’ by UNCTAD28, a title measured largely by volume and technological innovation. It is solely 
operated by the Shanghai International Port Group (SIPG), the biggest terminal operator in mainland 
China. In 2018 SIPG broke its TEU volume record for the 13th consecutive year. 
 
Port of Shenzen – 27.7 million TEU 
The Port of Shenzhen is one of the top ports in China and third in the world behind Singapore. The Port 
of Shenzen is the second busiest port in China with a TEU traffic of 27.7 million. It is actually a 
collective name given to several ports that sit along 260 kilometres of Guangdong province’s coastline. 
Some of the biggest Chinese terminal operators are present there, including China Merchant Ports and 
Yantian International Container Terminals. Its traffic has increased steadily in the past four years, 
jumping from 24 million TEU in 2014. 
 
Ningbo-Zhoushan – 26.3 million TEU 
Port of Ningbo-Zhoushan has become one the busiest ports in China, thanks to the BRI. The Port of 
Ningbo-Zhoushan is the third busiest port in China and fourth in the world, with volumes of 26.3 million 
TEU a year. Since 2014, it has seen its traffic increase by almost five million TEU, thanks largely to 
the increased number of routes it is now on as a result of the BRI. It is also the busiest port by tonnage 
and became the first to carry 1 billion tonnes in 2017. As a central component of the BRI, it is pivotal 
to China’s wider economic plans. In May 2019 it signed a deal with German terminal operator HHLA 
to improve trade relations and technological collaboration. 
 
Guangzhou – 21.8 million TEU 

 
26 https://www.porttechnology.org/ 
27 https://www.beltroad-initiative.com/belt-and-road/ 
28 
https://unctad.org/en/pages/newsdetails.aspx?OriginalVersionID=2163&Sitemap_x0020_Taxonomy=UNCTAD%20Hom
e; 
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Guangzhou is the fourth busiest port in China with traffic of 21.8 million TEU. The Port of Guangzhou 
is the fourth busiest container port in China and fifth in the world, with an annual traffic of 21.8 million 
TEU. In 2018 it was named one of the fastest-growing ports in the world by Alphaliner29, confirming 
its status as one of China’s economic engines. It is one of many major Asian ports to have struck 
agreements with the Port of Rotterdam on deepening ties between Europe and the Far East. 
 
Qingdao - 18. 2 million 
Qingdaos is one of the top ports in China but lags behind Hong Kong and Busan. The Port of Qingdao 
is the fifth busiest port in China and eighth in the world, with an annual traffic of 18.2 million TEU. It 
is separated from the other ports in this list by Busan, South Korea, and Hong Kong, which have not 
been included here. While it may not carry as much as the others, it still plays an important part of 
China’s overall maritime strategy. It owns a 9.9% of the Vado Gateway Terminal in Italy, which gives 
it a foothold into the European market. 
 
 
TRENDS AFFECTING PORT BUSINESS MODELS: PORT VISION 201930 
From a supply chain perspective, seaports are increasingly functioning not as individual locations that 
handle ships, but as turntables within global supply chains and global production networks. These 
supply chains are highly dynamic as they react to changes in global trade patterns, consumer 
preferences, and advances in supply chain management and information technology31. 
 
The changing world poses three challenges:  

 
1. Economic transition – future resilient 

The 'economic transition' comprises recent developments such as the digital, energy and raw materials 
transitions, but also changing trade flows. With these developments, the port and industrial complex 
and the urban area have become increasingly interconnected. The port of Rotterdam now extends well 
beyond the city's boundaries. Innovative industry, research institutes and business services are 
interwoven to an ever greater degree. The growth of digital services has also intensified the connection 
between the urban economy and the port and industrial complex. 
 

2. Social transition – changing jobs and skills 
In time, the economic transition will be accompanied by changes in the labour market. Conversely, an 
economic transition can only be achieved through a commitment to human capital and the adequate 
harmonisation of the education system and the labour market. A social transition is just like innovation: 
the labour market and the education system must also adapt continuously to technological and digital 
developments. Technological developments in the energy-, raw materials- and digital transitions lead 
to changes in jobs, increased productivity and a changed role for labour. The nature and scale of 
employment in the port is changing. The demand for non-standardised work will rise and a lot of 
standardised work will become increasingly automated. This trend is expected to lead to a rise in the 
level of training required from employees. In the short term, large numbers of technical staff, in 
particular engineers who can work in a wide range of areas, will be needed for the expansion and 
conversion of existing activities. This will result in even more pressure on the availability of adequately 
qualified staff. Talent development in the existing labour supply and the incoming labour force, both 
national and international, is becoming increasingly important.  
 

3. Appealing region: compact, competitive, healthy and green 
The economic and social transitions require an appealing region in which companies want to invest and 
people want to live. A region of this kind demands unremitting attention, particularly in view of 
increasing global competition and the corresponding rise in the importance of regional innovative 

 
29 https://www.alphaliner.com/ 
30 https://www.portofrotterdam.com/sites/default/files/port-vision.pdf?token=V0Ivu5Ja 
31 https://porteconomicsmanagement.org/?page_id=1530 
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capacity, urbanisation, and general demand for a healthier and greener society. In the face of rising 
global competition, an appealing region draws in investments from companies with international 
operations. This applies not only to investments in organisation and a broader scope for companies 
located in the port but also to attracting investment in new, forward-thinking companies and talent. An 
appealing region for investment therefore establishes the foundation for renewal. An attractive business 
location is essential, with conditions such as legal certainty (including the field of permits and climate 
policy), competitive charges and tariffs, excellent physical connections within the region and with other 
regions and a world-class innovation ecosystem. 
 
Finally, the Covid-19 pandemic has an impact on the global economy and therefore also on the Port of 
Rotterdam. The port of Rotterdam achieved throughput of 218.9 million tonnes in the first six months 
of 2020, 9.1% less than in the first half of 2019, which was a throughput record at the time. Despite the 
disruptive impact of the COVID-19 pandemic on the economy, production and logistics, the port of 
Rotterdam remained 100% operational. The economic impact of the COVID-19 pandemic is the 
primary factor explaining the decrease in volume. 
 
Starter Motor 
In order to help the economy recover in a sustainable manner, the Port of Rotterdam has initiated several 
investment initiatives32. “Starter Motor” is one of them. Meant as a kick-start for the Dutch economy. 
Such investments are good for the economy and they can help it to recover faster. The Port of Rotterdam 
Authority has reviewed investment projects to see which of them can be brought forward. Projects that 
can accelerate economic recovery, work like a sort of starter motor to get the economy going again. The 
Starter Motor cuts two ways: it accelerates forward-looking investments in growth and earning capacity 
while also accelerating the energy transition and efforts to make the economy more sustainable. 
Examples of Starter Motor projects are the construction of a hydrogen network, the roll-out of shore 
power and the construction of a heat roundabout. 
 
 
  

 
32 https://www.drycargomag.com/port-of-rotterdam-fully-operational-in-first-half-of-2020 
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CONCLUSION - EPILOQUE 
Japin was happy that most restrictions of the COVID-19 lockdown were removed.  Yesterday evening 
however, the Dutch Prime Minister announced a second (limited) lock down. It might even be a 
complete lock down if the current measures are not effective. The economy was slowly recovering and 
there was even a consensus about a positive outlook for 202133, but now the situation is like the 
beginning of March this year. A “second wave” will result in huge number of COVID-19 cases… 
something nobody wants as it will impact the health of families and their societies.  
 
From a business perspective, the new Dutch restrictions do not worry Japin too much. It is the world-
wide COVID-19 crisis, the pandemic, that is problematic for a port like Rotterdam. When, due the 
economic downturn, car sales drop, production will be delayed or eventually stop. This happened this 
spring. Because of this drop in the demand, the market for coal and iron ore collapsed. This resulted in 
a huge drop in port throughput. China’s closure in the same period caused a huge drop in container 
movements. 
 
Now, while the container business is slowly recovering (data from weekly port calls by container ships 
show early but uneven signs of recovery34), Japin expects that other markets will collapse again. 
Another wave will hit the Port of Rotterdam. Will this be the start of a new era? There are signs and 
indications of a huge systems change, a big bang: Royal Dutch Shell plans to cut up to 9,000 jobs in the 
wake of the coronavirus pandemic, up to 10% of its workforce, as part of a major corporate overhaul 
to keep pace with the global transition to clean energy35. Does this pave the way for the transition that 
everybody is looking for? 
 
What to do now? Van Dooren awaits his contribution within a week’s time! 

 
33 https://www.dnb.nl/en/news/news-and-archive/persberichten-2020/dnb389042.jsp# 
34 https://unctad.org/news/covid-19-shipping-data-hints-some-recovery-global-trade 
35 https://www.theguardian.com/business/2020/sep/30/shell-to-cut-up-to-9000-jobs-on-back-of-covid-19-crisis 
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EXHIBIT 1A : PORT OF ROTTERDAM IN A NUTSHELL36 
 

The Port of Rotterdam is one of the oldest and largest seaports in Europe. The port, which was the 
world’s busiest port from 1962 to 1986, has now been overshadowed by Asian ports such as Singapore 
and Shanghai. The Rotterdam port is considered to be a strategically important distribution point in 
Europe as it is surrounded by Europe’s highly-populated and industrialized centers – the German Ruhr 
district, Paris and London37. 
  
Port of Rotterdam history 
The Port of Rotterdam came into existence in 1283 when a small fishing village was created at the 
mouth of the Rotte River by reclaiming a tract of land. The port became a major seaport in 1360 after 
the construction of a canal to the Schie. This development allowed the port to gain access to larger 
cities in the north, and to facilitate the transport of goods between England and Germany. The Port of 
Rotterdam became the country’s second most important port after its expansion along the Meuse. 
Discovery of the sea route to the Indies in the 17th century led to a boom period in shipping and 
commerce sectors. French occupation of the port from 1795 to 1815 drastically reduced trade. Trade  
increased again after the fall of Napoleon. In 1940, almost one-third of the port facilities were destroyed 
when it was attacked by Germany. The port started its rebuilding operation after the end of World War 
II. The old traditional buildings, destroyed during the war, were replaced by modern-style buildings. 
 
Port operator 
Rotterdam’s port and industrial area are managed and operated by the Port of Rotterdam Authority 
(PoRA). It is a non-listed public limited company, with shares held by the Municipality of Rotterdam 
(75%) and the Dutch State (25%). The port authority is responsible for handling shipping traffic, and 
developing public infrastructure, existing port areas and new port sites. The main goal of the company 
is to strengthen the competitive position of the port in terms of size and quality. In 2009, the port authority 
invested €34m, while the turnover was around €500m. The company has about 1,200 employees. 
 
Design and construction 
The Port of Rotterdam occupies 10,500ha with industrial sites covering an area of 5,300ha, and 
infrastructure and water surface covering the remaining area. The length of the port is 40km, while its 
quay length is 89km. The port also includes 1,500km of pipelines. “Rotterdam’s port and industrial area 
are managed and operated by the Port of Rotterdam Authority.” A railroad over the Meuse River was 
built in 1877, providing the southern Netherlands with access to the Port of Rotterdam. Some bridges 
were also built to open the river’s south banks for the development of a larger harbor in 1890. The 
Rotterdam’s Waal Harbor, which was built between 1906 and 1930, is one of the biggest dredged 
harbors in the world. The port’s harbor territory was further enlarged with the construction of the 
Europort complex along the mouth of the Nieuwe Waterweg. Construction of Maasvlakte 2 harbor 
began in 2008… 

 
36 https://couvreur.home.xs4all.nl/engl/rdam/history.htm 
37 https://www.ship-technology.com/projects/portofrotterdam/ 
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EXHIBIT 1B : PORT OF ROTTERDAM IN A NUTSHELL 
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EXHIBIT 2A: THE GLOBAL ENERGY MIX CHANGES  
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EXHIBIT 2B: THE GLOBAL ENERGY MIX CHANGES   
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EXHIBIT 3: WINDPOWER HARVESTING 
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EXHIBIT 4: AN ILLUSTRATION OF AN ENERGY HUB38 

 
38 A review study of the current research on energy hub for energy for positive neighborhoods (Walker et al, 2017) 
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EXHIBIT 5: FUTURE PORT39 
 

 
 
 
 
 
 

EXHIBIT 6: CO2 CAPTURING BY GREEN POLYETHYLENE40 

 
39 https://www.portofrotterdam.com/en/doing-business/all-about-port-of-the-future 
40 https://www.curtec.com/fr/news/durabilite/les-bioplastiques-plus-en-detail 
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EXHIBIT 7: VISUALIZATION OF AN ECOSYSTEM DEFINITION41 
 

 
 
 

  

 
41 Innovation ecosystems: A conceptual review and a new definition (Granstrand and Holgersson, 2020) 
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EXHIBIT 8: PORT OF ROTTERDAM CUSTOMERS42    

 
42 https://moverdb.com/port-of-rotterdam/ 
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EXHIBIT 9 : TOP 15 CONTAINER PORTS IN EUROPE 201943  

 
 

 
43 https://www.porteconomics.eu/2020/02/21/top-15-container-ports-in-europe-in-2019-teu-volumes-and-growth-rates/ 


