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Finally, I would like to thank my family and friends for supporting me during this research project, and to keep me focussed on the final goal: the master thesis that lie before you.

I hope that you enjoy reading this thesis and that the research, and it’s conclusion may find your interest.  

Executive summary:
The main research question for this research project was:

“How do future investments in extra container handling capacity stand up against the actual capacity used?”
To answer the main research question, several ports in the Hamburg – Le Havre range were selected and analyzed.  The selected ports were analyzed on several indicators, namely: threats, strengths, TEU volumes, container market share and the future developments. These port profiles became the basis to conduct empirical analysis on the annual figures per port, and also for the entire Hamburg – Le Havre range.

Through analyzing the TEU volumes and the container market share of the several ports, it became clear that the TEU volumes has risen fast the last two decades and, secondly, that the container has become of more importance to the ports. The container market shares have risen fast, from 1975 till 2009, and an interesting point to see is that the container market shares are very different per port. The German ports have the highest container market shares with around the 70% in 2009. This means that the container is of great importance for the revenues of these ports. The port of Antwerp is steady in the middle with around the 55% in 2009, which means that the container is important, but can be compensated by other commodities. The ports of Rotterdam and Le Havre show a minority for the container market share, with around the 30% in 2009. This means that other commodities are of more importance for these ports, and that the investments in extra capacity should be investigated. 

Empirical analysis has shown that there seems to be a split between two groups of ports. On the one side, the ports of Rotterdam, Antwerp and Le Havre. On the other side the ports of Bremen and Hamburg. Where the port of Rotterdam, Antwerp and Le Havre seem to be overinvesting, the port of Bremen and Hamburg seem to be under investing the market. 

The answer to the main research question can be answered on different levels of scale. When looked at the ports individually, the conclusion should be that it seems that three ports (Rotterdam, Antwerp and Le Havre) are overinvesting the market. The initial investment decision of these ports can not be justified by the forecasting figures seen in the empirical analysis. 

The two German ports (Bremen and Hamburg) seem to be under investing the market. The initial investments decision can be justified by the forecasting figures seen in the empirical analysis, but the new maximum capacity will be reached on short term. The fact that the container is also the most important commodity for these two ports, brings to the conclusion that the initial investment decision is correct, but the volume of extra capacity is too low to meet long term future demand. 

When looked at the Hamburg – Le Havre range as a whole, the conclusion should be that the region is operating fairly good. The growth rates are constant, but good and in line with the market development. The investments decisions seem correct, when an overcapacity of 43% is reached by 2020 when the investments are done. When the investments are not done, the overcapacity for the Hamburg – Le Havre range in 2020 lies around the 9%. This brings to the conclusion that the Hamburg – Le Havre range needs to invest in extra capacity, and that the extra capacity of 36 million TEU annually is a good number to meet demand in the future. This conclusion is only based on the Hamburg – Le Havre range, thus that some ports face high overcapacity is not taken into account. This means that, when looked on different levels of scale, different investment decisions and conclusions can be drawn from the empirical analysis. 
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Introduction:

The container terminal market has changed over the last couple of years drastically. This change has to do with the developments around port strategies and the changing role of the port authority. In earlier times, most ports had their own container terminal companies that were operating exclusively in that port. The port authority of a port acted as a landlord operator and was taking the rent from the land where the companies were operating from. The investments for a container terminal were mostly done by a port authority, after that the container terminal company made their operations from there. 
History:

After the introduction of the container box in 1956, the transport of goods was modernised and the transport market was facing a revolution. The container brought economies of scale and the maritime industry could be operated more efficiently. It did not take long before the container was accepted by all the major shipping lines and container terminals were founded in almost every port worldwide. The initial investments in these container terminals were made by the local port authority, which saw revenues come in from the rents paid by the companies operating these terminals. Most of the time the container terminal companies were also owned by the port authority, this was done to protect the strategy position of a (sea) port for a country. 
Globalization effects:
In the 1990’s and 2000’s the global economy grew closer together, this was caused by higher transport speeds, the Internet and the growing information technology. This globalization has had big effects on the port landscape of that day. Most port companies, except piloting, mooring and the port authority were privatized, thus also the container terminal companies. 
With only the strategic operations not privatized in the port, more companies from outside could invest in the port activities. We can see that in the late 1990’s more and more foreign companies invested and entered the port, like Maersk.
The trend of taking over national container terminal companies continued and the container terminal operations mostly came in foreign hands, most of them were Asian. 
This trend also had it’s effect on the investments in container terminals, because these TNC’s made their own investments without help from the public authorities. This trend continued into present day, with more horizontal integration from these TNC’s into other ports worldwide.  In present time a second trend can be seen in the globalization trend inside port activities. This trend is that companies are more and more operating outside their core market. This trend of vertical integration can be seen best by the example of Maersk. The shipping line Maersk was long time only operating as a shipping line worldwide. With the worldwide view of the more important supply chain, Maersk decided to consolidate their own supply chain and started operating also in the container terminal market, and the hinterland transport. The container terminal company APM Terminals was founded by Maersk to operate and consolidate the worldwide supply chain for Maersk. This has several strategic benefits for Maersk, but this also means that they need to invest also in container terminals. This could be a threat, because this was not Maersk it’s core business. The investment in a container terminal will also bring jeopardy if the operation is failing, because the investment is extremely high in comparison with the revenues per container. It could therefore be called a long-term investment. 
Research question:

This research project is based upon the following research question:

“How do future investments in extra container handling capacity stand up against the actual capacity used?”

I  will study the possible effects in time of the container market in comparison to the developments in the world economy. This will be done at the hand of some key points in this research namely:
· Literature review
· Container market developments.

· Port profiles.

· Empirical analysis
· Market developments
· Conclusion.

Scope:
The scope of the research project is set upon ports in the Hamburg – Le Havre range, the following ports are examined:

· Port of Rotterdam.

· Port of Antwerp.

· Port of Bremen.

· Port of Hamburg

· Port of Le Havre.

I have chosen to compare the bigger ports in the region, in order to compare their investments and make a statement if these decisions have any effect on their competitive position in their range.
Structure:

The structure of this research project is as follows: first, a literature review is conducted in order to introduce the subject and to give insight into the trends in the container market as well as the investments in container handling. The literature review will also give insight into alternatives to create extra capacity in container handling.

Third, there will be profiles about the different container ports, with their respective container throughput. This, in order to analyse the importance and future potential of container traffic of that specific port. 

Next the throughput volumes will be forecasted for the period between 2010 and 2020 to give insight in the future development of the container market for the ports in the Hamburg – Le Havre range

Next, the investment programs of the different container ports will be analysed and compared with the container traffic volumes in current days, but also the forecasts. 

To conclude, the market developments will be explained and analysed with a forecast.

To conclude the research project, some conclusions and recommendations will be drawn out of this research to say something about the investments done by the different container ports.
1. Literature review:

Several aspects of the container market has been broadly discussed in several studies. To gain insight in such a broad subject as the container market, the subject container market is divided in some important parts:

· Containerization.

· Globalization.

· Port efficiency.

· Container handling capacity.

· Port investments.

· Port competition.

· Market developments.

1.1  Containerization:
To understand the container market, it is important to understand what the development of the container market has been.  First of all, it is important to understand what kind of developments there have been in the container market after it’s introduction. The second question that arises is what trend the container market is following, and if a clear trend can be seen. If a trend can be seen, a conclusion could be that the current container market developments all fit inside this larger trend. The next question is if the container, as a normal product, also has a economic life cycle, known from economic literature. The following paragraph researches literature in order to find answers to these questions. 

After the introduction of the container box in 1956, the transport of goods was modernised and the transport market was facing a revolution. The container brought economies of scale and the maritime industry could be operated more efficiently. It did not take long before the container was accepted by all the major shipping lines and container terminals were founded in almost every port worldwide. The container concept as it was introduced in the 1950’s has not changed drastically in the last 50 years. Only the size and the volume of the container itself has been developed, but the current day container looks very similar to the first container of 1956. The real developments lie in the surrounding activities of the container. The container handling has become more efficient, due to developments like the electronic container terminal, the unmanned vehicles, several cranes and the developments in liner shipping. The container ships have become much larger the last years, with a higher depth up to 20 meters. So if the real developments lie in the higher volumes of containers and more efficient handling of the containers, at what stage in it’s lifecycle is the container itself now in? 

In common economic theory, the economic lifecycle of a product is a normal definition. The container is a normal product, so it would seem that this product also will have a lifecycle, but with the rising container throughput rates over the last 50 years, this fact is questionable (Notteboom & Rodrigue, 2008). The two most important questions to be answered from this study are the questions if the container market is acting under a certain lifecycle, and more importantly, at what stage the container market is in at this time. The answer to these two questions are important, if you look at the fact that port authorities and port operating firms are spending millions to billions of euro’s on new and extra capacity for these containers. If the development of the container market is now in the saturation stage, the stage that the market is “full” and the demand will be constant before declining, it will mean that the extra capacity that was created is possibly unnecessary and makes these investments thus obsolete.  If we look at the container as a normal product, it must have a economic lifecycle (Notteboom & Rodrigue, 2008). If the container has a economic lifecycle, and the container has not been developed over the last 50 years, this could mean that the container is close to it’s saturations stage or even declining stage. The constant container market will follow up a time of a 2 years declining market, caused by the global economic crisis of 2008 to 2010. it could be concluded that, after a huge decline, and a constant acting container market afterwards, the forecasts of the container market made in 2008 for the next 20 years have become more unreliable. 

In the past, containerization was not considered to have a product life cycle, because of the explosive growth rates over the last decades. It was assumed that the container market hold these growth rates and that extra capacity was needed to meet demands. With the growth rates of container traffic becoming more constant the discussion was started if the container market acting by certain phases, all linked to the economic product life cycle theory:

· Adoption: In this period, containerization grew by the forming of the first Trans-Atlantic route in 1966. The creation of standard container sizes contributed to the growing of the market to 100 million TEU in 1992 and the further globalization of the container traffic. The reach point of 100 million TEU in 1992 is considered the conclusion of the adoption phase. 

· Acceleration: With the introduction of China in the global production, the years between 1992 and 2000 marked a phase of acceleration in the container market. The rapid growth rates annually with double digits and the further globalization of the container traffic meant that the container market became a single global economy. The container market globally grew in this decade by three times, the entry of the container market in new regions has contributed to this growth rate. The introduction of new container terminals that can handle container with better efficiency and automatic services also contributed to the fact that the container market grew rapidly in this decade. 

· Peak growth: This phase marked for many the “golden era” of containerization. The further globalization of the container market and the fact that the containerization also contributed to other commodity chains meant that the container market was now also adopted in the global supply chain concept. The peak growth of the container market also holds several negative aspects, like the under capacity in many ports that could not cope with the explosive growth rates. With the lack of demanded capacity in many ports, congestion grew inside the port, which meant that the efficiency rate in ports lowered. With the explosive growth rates, many investors wanted to seek high rent and many invested in container handling capacity like container terminals. This holds the threat of over investing the market in order to keep up with the growth expectations of the market, but it could mean that one is over investing in capacity that is not needed. 

· Maturity: This phase implies that the container market has completed it’s growth and that the period of globalization and growth are completed. The double digit growth rates are not possible to maintain and the only growth in the market could be an improvement of efficiency or the changes in level of economic activity (Notteboom & Rodrigue, 2009).

To link the containerization to the product life cycle a figure is seen below which shows the above standing phase and the time series in which it can hold up:

[image: image1.emf]
Figure 1.1 Graphic view of the product life cycle theory on the container market. (Notteboom & Rodrigue, 2009).

Concluding remarks are that the container market have had minimal developments after it’s introduction, only the markets surrounding the container have been developed through the years. Secondly, a clear trend can bee seen in the global container market, and this trend can be explained by the normal product life cycle. This means that future developments and forecasts should define in what stage of the life cycle the container market is in on that current time, in order to make reliable decision concerning the container market.  

1.2 Globalization:

Since the introduction of the container, the market has grown rapidly. The container became a standard for any other product then liquid bulk or dry bulk. By becoming this standard, the container was used globally and the market grew to a new global economy with vast growing rates annually.  The most relevant question in the case of globalization is what the development of globalization can be seen in the future. It is important to research how the globalization will affect the container market and it’s landscape.
Port operating firms, such as container terminal firms are becoming footloose, and are therefore no more tied to their “homeport”. We can see Asian firms that are taking over port operations in Europe and elsewhere in the world (D. Olivier, 2005). 

These Asian firms do not have any connections to these specific ports, but it is only the return on their investment that they are after. This development is a development with mixed feelings for the port authorities. On the one hand you have these large Asian firms taking over port operations and attract a lot of business to the port. On the other hand, these Asian firms do not have any historic connection to the port in general and are therefore not tied to the port. The threat of this is that if the foreign firms demand several investments and the port authority actually invest, the danger is there that the foreign firms decide to leave the port after time. The port will then have done several investments, but does not have the large scale firms active in the port anymore to attract the volume of business that are necessary to let the investments be reliable. (Pallis & De Langen et al., 2008)

A second point of globalization is that the container market is more and more seen as a supply chain, and also operated in such a way via vertical integration (Beresford, 2003).  Vertical integration is best explained with an example. A shipping line decides to guarantee their port operations more, in order to have the possibility to handle a tighter schedule. This shipping lines takes over a container terminal, along with their inland hub. This means that the shipping line and the container terminal are now one entity and is now able to guarantee container handling on the highest priority in the future. This example shows us that the whole network from the manufacturing in, for example, Asia to the delivery in a distribution centre in Germany is not more seen as a network with  a lot of actors in between. This network is now mostly seen as a supply chain, and thus as one supply network with a limited amount of actors in between. The creation of Trans National Company’s (TNC’s) that were also vertically integrating, created the fast globalizing market as it now is. The financial strength of these TNC’s creates a huge global market with only a few players. This situation has contributed to the supply chain concept (D Olivier et al, 2007). 

The development of vertical integration brings a more efficient container handling principle to the port, this means that the port can benefit from a highly efficient supply chain via vertical integration. A negative aspect of vertical integration could be that the port operations that are taken over, or vice versa with shipping lines, become dedicated services to only one firm. 

This makes the port extremely dependant on that firm and their demand, because if this firm’s demand drops, the port is not able to take that drop with other business, because of the dedicated services (Notteboom & Rodrigue, 2008).

The principle of vertical integration can be seen graphically below:
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Figure 1.2 Graphic view of vertical integration (Rodrigue, 2008)

What can be seen after this research is that the globalization effects will develop the process of vertical integration in the container market. The port is becoming a link in the global supply chain and this will also have it’s effect on the investment question, that will be discussed later on.
1.3 Port efficiency:

The capacity of a port can be expanded by building extra capacity, but it is also important to research if a port can handle goods with a higher efficiency. If the efficiency can be improved drastically, then extra capacity can be found within the current infrastructure. It is therefore important to research how port efficiency is determined and, secondly, how it can be improved. 

The efficiency of a port can be determined on the basis of the following criteria (Tongzon et al, 2005):

· Port (terminal) operation efficiency level.

· Port cargo handling charges.

· Reliability.

· Port selection preferences of carriers and shippers.

· The depth of the navigational channel.

· Adaptability to the changing market environment.

· Landside accessibility.

· Product differentiation.

A port can gain a competitive advantage over competing ports, by operating under a high efficiency. The criteria for determining this efficiency can not all be changed by the port authority, but some criteria can be improved to ensure an improved efficiency level. (Tongzon et al, 2005). 

The question if a port should expand their capacity to meet future demand can also be seen from another point of view.  This point of view asks if the container terminals are operating on a 100 % efficiency rate. If not, it should be possible to find extra capacity in only handling containers more efficiently. On average, all the ports in the Hamburg – Le Havre region could improve their efficiency with 20% (Teng Fei Wang, 2006). 

One important conclusion to draw is that the current container terminal still has a justifiable presence in the container handling. It is seen that the current container terminals can improve efficiency on a high scale, and this will create extra capacity of up to 20 %. This percentage is substantial enough for ports to take this into account if extra capacity is needed. Instead of expand the port directly, the capacity could be expanded by improving efficiency rates, this can also be reached by the promotion of in paragraph 1.6 mentioned intra-port competition (Teng Fei Wang, 2006). 

If we look at the ports in the Hamburg – Le Havre range, all the ports, except the port of Le Havre have a similar level of efficiency. This implies that ports are hard to compare, but a new development could change this view. The development of mega container vessels could be important for ports to have in mind, when they invest in large scale expansion. These new mega container vessels bring economies of scale to the shipping lines, but a drawback is that these vessels need a deep entry route to call a port (Robert A. Cochrane, 2008). 

Concluding remarks are that the port’s efficiency can be determined on several criteria, and that the port authority does not have influence on all of them. The efficiency of a port can be improved by improving above mentioned criteria, and it is seen that, on average, the ports in the Hamburg – Le Havre range could improve efficiency up to 20%.
1.4  Container handling capacity:

When container handling capacity can be measured, the overcapacity can also be measured. It is interesting to research what the right ratio is between capacity used and overcapacity. It is furthermore important to research how demanded capacity can be forecasted and what the drawbacks of these forecasts can be.
The container terminal capacity globally is very scarce. This is due to the fact that seaports are becoming scarce and overpopulated with containers. Due to this overflow of containers, the container terminal capacity in seaports is scarce, and thus it makes sense to build new port areas with sufficient extra container terminal capacity. The interesting fact is that this article came out in 2008, so it did not take into account that there will be a huge global economic crisis, that hit the container market hard. During this crisis, the current container terminal capacity turned out to be sufficient to handle the container traffic in that period (Notteboom & Rodrigue, 2008). 

The forecasting of port capacity needed in the future is often done by a linear extrapolation of a current trend. This method holds a threat, because the technological developments and changing economic conditions can not be taken into account. This may lead to incorrect forecasting models and therefore misallocation of container handling capacity (Notteboom & Rodrigue, 2008). 

A fundamental error made in these forecasting models is that is assumed that economic systems act like physical systems. A so called “retroaction in the physical system is assumed expected and predicted, in the economic systems it often comes as a surprise. (Notteboom & Rodrigue, 2008). 

The formation of global alliances of private entities as container handling firms does make forecasting the container throughput more difficult, because it is unknown what decisions there are going to be in the future (Notteboom & Rodrigue, 2008). The formation of these global port operators can imply that the investments in container handling facilities, in the future, can be better done by these global port operators instead of the port authorities that are port-specific. 

In literature, it is unclear what a good operating ratio is between capacity used and overcapacity. This means that it is unclear if a certain percentage of overcapacity can harm the initial investment made. This holds great considerations, because one could consider an investment in extra container handling capacity as a feasible investment, but due to excessive overcapacity it could be considered a poor investment. This research project tries to find a good operating ratio between operating capacity and overcapacity, in order to define which investments is viable and which investment is not.  Secondly, it is seen that current forecasting models can become unreliable, due to market developments. This research project will try to make a forecasting for the selected ports and draw conclusions based on that.

1.5 Port investments:

The investments made in ports are important to research, to see what the negative effects could be. It is secondly important to research why investments are important and for what the port authority should look out for.

The investments made by port authorities are made to stay competitive in the port region they operate in. Port competition in the Hamburg – Le Havre range is very severe, due to the number of seaports operating in this region. All of these seaports want to rank as the first port of call for container liner shipping firms in order to gain the most revenues. To maintain or improve their competitive position, investments have to made, in order to supply sufficient container handling capacity if the container market is growing. Before deciding to invest in extra container handling capacity, risk management has to be conducted in order to define the potential risks for the investment project. Several factors can influence the outcomes of this risk management study, like future throughput rates, port tariff structures, the presence of global container terminal firms inside the port and also the volume of competition inside the port and between ports in the region (Mun Wai Ho et al, 2006). 

The internationalisation of the economy and specific the container market has led to a higher volume of inter-port competition. This competition between ports has led to port authorities investing heavily in better efficiency and extra capacity, in order to stay competitive (L. Garcia-Alonso et al, 2007). Although it is globally recognised in the economy that competition is the best tool to achieve a higher efficiency level, it could also lead to a poor allocation of resources. A poor allocation of resources of container handling capacity can lead to excess capacity, which can not contribute to the return of the investment made (Goss, 1990). 

It is important for port authorities to not let inter-port competition drive the investments up, because this creates overinvesting and thus a poor allocation of resources, which means excess capacity and poor efficiency rates (L. Garcia-Alonso et al, 2007).

In this paragraph, it is seen that the port investments are mostly done to maintain or improve competitive positions. It is interesting to see that risk management should be done by the port authorities, but when looked at some investment, this has not been done. 

The effect of inter-port competition within port investments is that it can lead to a poor allocation of resources. This can lead to overcapacity, which could be see in the empirical analysis. 

1.6 Port competition:

Port competition is one of the key factors of why port authorities would invest in extra container handling capacity.  An interesting question about competition is if a port benefits more from intra-port competition or more from inter-port competition. It is also interesting to see how entry barriers and market developments can affect the intensity of port competition. 

Intra-port competition has the benefits of bringing incentives to firms inside the port to innovate and to cut on costs. 

Inter-port competition is the competition between ports, and this can only be beneficial if the ports lie in the same region, in order to compete with each other. A contestable hinterland is also a good criteria to see is ports are actually competing with each other (Pallis & De Langen, 2004).

Intra-port competition has it’s benefits, but too much competition can bring some negative effects with it too, like duplication of facilities. A second negative effect could be that too much competition can expand the negative externalities, like pollution (De Langen & Pallis, 2004).  

So, if we take into account that intra-port competition has it’s benefits if competition is sufficient enough, we can conclude that ports in the Hamburg – Le Havre range still can have benefits from intra-port competition on top of the inter-port competition. 

This research project is about the investments in container terminal capacity, so it is important to look if there is sufficient competition in the container terminal handling market and if entry barriers could be too high for new entrants to enter the market. 

There are two real benefits that are caused by intra-port competition, namely that it prevents rent extraction by a port service provider that holds a monopoly and secondly that it promotes innovation and specialization. 

The first benefit can only hold up if the following criteria are met: (De Langen & Pallis, 2004)

· Inter-port competition is imperfect, with port users having an inelastic demand.

· The market is not contestable.

· Port users do not have a strong bargaining power (through consolidation).

· The port service is not provided trough a user owned subsidiary.

If we look at the ports in the scope of this research project, we can conclude that all the ports in question do not comply to all of these criteria. This means that the inter-port competition is fierce, this makes the threat of monopolistic pricing no longer a relevant threat. 

The second benefit, that intra-competition promotes innovation and specialization still holds, because ports operate more under a shared focus on low costs and standardization. Even if inter-port competition is fierce, innovation and specialization will spill over it’s positive effects to other port users. If intra-port competition is working perfectly, the innovation and specialization effects can give a port a competitive advantage in the inter-port competition. But, if intra-port competition can be beneficial for a port, how can we achieve the perfect structure of intra-port competition? And, in the view of this research project, how can a port achieve the perfect structure of intra-port competition in the container handling market?

Entry barriers in a port can influence the intensity of competition inside a port. If there are too many entry barriers, it is impossible for new firms to enter the market and the intensity of competition remains the same. There are three types of entry barriers: economic entry barriers, that make entering a market unprofitable. Secondly, legal and institutional entry barriers, such as exclusive deals or rules that makes entry impossible and thirdly locational entry barriers, which makes entering the market difficult due to scarcity of good locations (Pallis & De Langen, 2007). 

If new competitors enter the market, several benefits can be created, such as: a higher intensity of competition could bring the incentive to firms to innovate their product.  A second benefit from intra-port competition is that it will prevent monopolies on port services, like container terminal handling. A monopoly is unbeneficial, because the firm can set prices higher then it’s marginal costs and basically “out price” the port in comparison with the ports in the region (De Langen & Pallis, 2004) .

The huge investment in a container terminal operation is the biggest entry barrier, this entry barrier prevents new entrants to make this investment for several reasons namely:

· The investment in a container terminal brings high switching costs. 

· Due to environmental regulation, new entrants can be faced with extra costs.

· Due to fierce competition in the Hamburg – Le Havre range, revenue forecasts can be unreliable. This can scare off possible new entrants.

Another important point of interest is that container terminals firms are investing in alliances with shipping lines, but they are also taking over smaller container terminal firms in other ports. These container terminal firms are not port-specific, which can mean that some firms operate in ports that are competing with each other (Marcadon, 1999). This new form of inter-port competition makes it difficult for the port authorities to set a vision for the future of the port, because it is not entirely clear if the container terminal firms operating in the port will stay in the port. The fact that these firms are footloose can hold a threat for future investments, because if there is demand for investments in container terminal facilities and the port authority accepts this demand, it could be that the firm, after a period, decides to switch their container terminal operations to a other port where it is located as well (Marcadon, 1999).

The merger and acquisition of container terminal firms create a market of a few Trans National Companies (TNC’s) that can execute the existing capacity in the market and improve efficiency (Beresford et al, 2003).

The only tool that port authorities have in order to handle the global container terminals firms is to hold them on a concession. Essential for the concession to work properly is to design it well (Notteboom, 2007).  In order to stay in control over the port and the competition inside the port, the port authority must design a concession which will stimulate container terminal firms to operate for the port’s best care (Pallis et al, 2008). The port authority must design the concession so, that the duration of the agreement ensures a reasonable ROI, but also a guaranteed throughput in order to ensure port activity (Pallis et al, 2008). The choice that the port authority makes in the case of the bidding concession is crucial for the activity in the port, as well as the “contestability in the container handling industry (Notteboom, 2002).
This paragraph has shown the difference between inter - port competition and intra – port competition.  Inter – port competition, like in the Hamburg – Le Havre range can bring the incentive to innovate and improve efficiency in a specific port, but a negative aspect could be that container terminal firms own several container terminals in different ports, which weakens the benefit. Intra – port competition can bring the incentive to improve efficiency and innovation, even when inter – port competition cannot. This means that there are real benefits from promoting intra – port competition, even in the Hamburg – Le Havre range. 

Another interesting point are the entry barriers in a port, these can the intensity of competition inside a port. If there are too many entry barriers, it is impossible for new firms to enter the market and the intensity of competition remains the same. 
2. Container market developments:
The container market has met great developments, especially in the last 20 years. After the introduction of the container in 1956, the container itself underwent little development, but the industries around the container did have several developments.

There are several developments, that are essential for this research and these developments will be discussed below:

· Technological developments.

· Globalization.

· Scale enlargement.

· Economic crisis entered the container market.

· World economic developments

2.1 Technological developments:

The technological developments were crucial for container handling firms to improve their efficiency rate drastically. Secondly it gave the container handling firms the opportunity to handle more containers in a fast growing market.  The introduction of the automatic gantry cranes was crucial for container handling firms to handle higher volumes of containers per hour, this development has hat some spill over to other industries.  The automatic gantry cranes were able to handle higher volumes of containers and this brought a higher maximum capacity for the container terminals.

The container handling firm ECT introduced container handling via Automated Guided Vehicles (AGV’s), these are little plateau’s that transport the container from the container terminal area to the Automatic Storage Crane (ASC’s), that lifts the containers to the storage area.. These vehicles work on a computer navigational principle and are thus driven automatically and not driven by humans.  This development brings large cost reductions, but the AGV’s also are capable to transport more containers per hour then a human driven transport network can (Vis et al, 2004).

A final major technological development is the introduction of the automatic container terminal. This terminal can handle containers fully automatically, this means that no human labour is needed to handle containers. The only human labour is the controlling of the computer that operates the container terminal. This brings the same benefits as the AGV’s and ASC’s and creates thus extra capacity. The extra capacity is found through more efficiently handling the containers and there handle a higher volume of containers per hour (Vis et al, 2004).

2.2 Scale enlargement:

The shipping lines wish to create economies of scale on their container vessels, by transporting as much as containers possible on one vessel.  With the technological developments on the vessel building market, it is now able to build vessels that can carry up to 22000 containers (www.online.wsj.com). These new vessels will create larges economies of scale for the shipping lines, but this means also that the container handling firms must be ready to handle these higher volumes of containers per vessel. The container terminals could expand capacity physically to increase capacity per hour, but it is interesting to see if this physical expansion is actually necessary, or that the container terminals could increase capacity through handling containers more efficiently.

It is important to note that these mega container ships require a larger depth in the navigational route of the port. In most ports, the current container vessels can call the port if when looked at the depth.  The new mega container vessels require a depth of max. 20 meters, so it is the question if all the ports in our research project are accessible to these mega container vessels. If not, this could pose a serious threat to these ports, because of the shipping lines decide to handle container solely on these mega containers ships on main routes, it could mean that the ports that can not be called will be left with only feeder transport for their home market (Tongzon et al, 2005). 

For our research it is therefore important that we look if ports are accessible for the mega container vessels of the future. This could be an important factor in the question if an investment in extra capacity is viable. 

2.3 Economic Crisis has entered the container market:

In 2008 the global economic crisis has hit the global economy hard, also the container shipping market. The economic crisis started in 2007 in the U.S. and has spread out over the world and slowed global economic growth globally. The containerized cargo in total increased with 5.4% where an increase of more than 10% annually was normal. This percentage shows that the container market growth has dropped with 50% globally (Review of Maritime Transport 2009, UNCTAD).

Many of the forecasting models became unreliable, because of the drop in container transport. These forecasting models were reviewed by top ship brokers and consultancy agencies, like Clarksons Shipping Services and also Drewry Shipping Consultancy, and all concluded that the forecasting models till 2020 became unreliable. Drewy Shipping Consultancy concluded, a few years back, that container cargo would double by the year 2016 to reach 287 million TEU globally and  more than double by the year 2020 to reach 371 million TEU globally (Review of Maritime Transport 2009, UNCTAD).

With the economic crisis still active, Clarksons and Drewry Shipping Consultancy both had to readjust their forecast. Clarksons Shipping Services are forecasting a 9% drop in container trade for 2009 and a growth of 2.2% in 2010, Drewry Shipping Consultancy is forecasting a 10.3% drop in 2009 and a 1% growth in 2010. These figures show that the container market growth will come to a stop, and the growth rates forecasted in 2020 became unreliable (Review of Maritime Transport 2009, UNCTAD).  

With the growing container shipping capacity and growing container terminal capacity, this can become a serious threat for container handling firms globally. Drewry Shipping Consultancy concludes that, if container volumes were to be restored by 2013, a loss of 3 million TEU has to be taken for cancellation. The development of the forecasts can be seen in the figure below. It is seen that the downward trend has broken the forecast for the years 2009-2010, this makes further forecasts unreliable (Review of Maritime Transport 2009, UNCTAD). 
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Figure 2.1 Graphic interpretation of forecasting models and actual figures (www.Unctad.org).
Another negative aspect is that the container vessels that are planned to be build for the future, will face severe overcapacity. These vessels will replace the older vessels in the world fleet, but as the situation is now, these vessels will face overcapacity. This will lower the freight tariffs, and will damage the actors in the market. As we have seen, the container market has had a development of vertical integration where shipping lines became supply chain managers. These firms will now face a downward spiral of overcapacity and tariff drops. This will slow the development of investments made by these firms and therefore slow the development of new port area’s in the future. 

It is important to know on which route the container volumes have dropped. In the figure below we can see that on the most important routes Asia-Europe and Asia-USA there is an substantial volume drop. In the smaller routes of USA-Asia USA-Europe we can see an large increase, and the only route that operates more or less constantly is the Europe-Asia route. 

(Review of Maritime Transport 2009, UNCTAD).

The global container volume development can be seen below:
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Table 2.1 Estimated cargo flows on major trade routes 2007-2008 (www.Unctad.org).
2.4 World economic developments:

The global economic developments has had an great impact on the development of the container market. New markets emerged, and new production area’s were developed, which gave the globalization effects a key factor in the growth of container transport. There are several developments that has shaped the global economy as the economy as we know it today. 

Since the Second World War, the global economy has changed every decade. In first instance, many economies were isolated from the world because of the regimes in the country. A good example of this is the Soviet Union. After the Second World War, the Soviet Union was formed, which did not participated in global economy. It proclaimed to be a self serving state, that can produce and consume it’s own goods. After the collapse of the Soviet Union, all the countries within the Union were free to choose their own economy. Many chose to trade with the European economy, and many have also joined the European Union. These new economies became new markets and a new contestable hinterland for the European ports. These ports had to compete for this new hinterland and new infrastructure was build. These new market had huge economic developments after they joined the European Union, this meant that the demand for containerized cargo grew rapidly. Both the growth of consumer goods and also the raw materials became a highly profitable market for ports in the surrounding countries, because ports like Hamburg, Rotterdam and Antwerp could handle these volumes at low costs (Marcadon, 1999). 

A second example of an upcoming market is South-East Asia which is facing a rapid economic growth. The increasing demand in South-East Asia increases the demand for containerized cargo on routes from Europe – Asia. This development has also some negative aspects: if the countries in South-East Asia, especially China is importing more, but is exporting on the same level, it could mean that the growing production in China for only the Asian market does not lead to higher export to Europe. As a consequence, China is importing more goods by container via Europe, but this will not compensate the loss on export damage on the Asia-Europe route (Review of Maritime Transport 2009, UNCTAD). 

The production of goods was traditionally done by global players, like the U.S., Europe and Japan. With the globalization taking place, and the ease for businesses to operate business on a global scale, the production has also become more footloose. It is now possible for businesses to search for production area’s with lower labour costs and to outsource these labour intensive production activities to area’s with lower production costs. Ports in South-East Asia are growing rapidly, through export of finished goods, and these port has surpassed the ports in Europe (Rotterdam) and the U.S. (Los Angeles/Long Beach) as largest seaports in the world.  If these large seaports handle a lot of containers with destination Europe, this means a growing demand for container handling in European ports that are on the receiving end of the supply chain (Review of Maritime Transport 2009, UNCTAD).

To conclude this part, this research project will look at the question if, by defining these developments, a port has any negative aspects or threats seen in the future. If there are some obstacles in the future, it could mean that the investments done in the port can become unreliable. If a port can cope with these developments it could mean that this port is ready for the future of the container market and investments done can become very viable and beneficial for the port in question. 

3. Methodology:

This research project will try to find an answer to the following question:

“How do future investments in extra container handling capacity stand up against the actual capacity used?”

This research project will limit itself to the largest ports in the Hamburg – Le Havre range. The following ports are selected:

· Port of Rotterdam.

· Port of Antwerp.

· Port of Bremen.

· Port of Hamburg

· Port of Le Havre.

These ports can be considered the most important ports in this region. The Hamburg – Le Havre range itself is one of the global regions that handle the most container annually. 

To know the insights of the container handling market, a literature review is first done to analyse the information that is relevant for the research question. The literature review has come up with some conclusions of subjects that has to be analysed empirically, in order to answer the research question.

The following subjects are selected to examine qualitatively, as well as empirically:

· Port profiles:

· Development of TEU volumes.

· Strengths and weaknesses.

· Container market share for individual port.

· Future potential for container market for individual port.

· Port analysis:

· Forecasting TEU volumes by year 2020.

· Forecasting container market share by year 2020.

· Forecasting with, and without the initial investment per individual port.

· Analysis of the Hamburg – Le Havre range as a whole:

· Forecasting TEU volumes by year 2020.

· Forecasting with, and without the initial investment per individual port.

· Market development:

· Development Import – Export hinterland Hamburg – Le Havre range.

· Development import – Export global trade partners.

· Development GDP hinterland Hamburg – Le Havre range.

· Development GDP global trade partners.

Port profiles:

In this section, the ports are introduced by some key points. The port is examined by the accessibility, the hinterland connection and the size of the port. 
The empirical analysis is conducted on the following data: the container throughput annually, the total throughput per port annually and the TEU volumes per port annually. 
The throughput data will be analysed to find out what the container market share is by calculating what percentage the container throughput is in comparison to the total throughput of the specific port. 

The second analysis is to find out how the TEU volumes have developed over the last decennia per port. A percentage growth rate is calculated by using the TEU volumes data in excel. With the maximum capacity per specific port, it is possible to calculate the current overcapacity per port. The demand in TEU volumes per year is used and calculate against the maximum capacity, this gives the current overcapacity. 
Port analysis Hamburg – Le Havre range:

To make a forecasting of the container data already used, a forecasting function of excel is used. The function TREND can calculate what the logical trend will be in the coming years for the container market share, as well as the TEU volumes per specific port. 
By using this TREND function, the logical trend can be seen for the coming years, which gives an answer to how the container market will develop in the future. By knowing the container handling demand, in TEU volumes, for the future, the overcapacity can be calculated. The demand in TEU volumes per year is used and calculate against the maximum capacity, this gives the overcapacity in the future.

By combining the current and future data per individual port, the data for the entire Hamburg – Le Havre range can be calculated and analysed. This is done with the same TREND function from excel. This gives the future demand in TEU volumes, and with the new maximum capacity (maximum capacity per port combined) a future overcapacity for the entire Hamburg – Le Havre range can be calculated.
To answer the research question, it is important to find an answer to the question if there is any overcapacity in the future, with the initial investments. A more important question then will be, what the overcapacity will be if the initial investments were not done? This can be calculated by using the future demand, and calculate this against the current maximum capacity. The overcapacity without investing is found per specific port, as well as for the entire Hamburg – Le Havre range. 
Market development:

To see if the trend, seen in the previous chapter, is realistic, the market will also be analysed. Two indicators can be chosen that can be considered “the market of the port” namely:
· The import – export volumes of the hinterland of a port.

· The development of the GDP of the hinterland of a port.

Both indicators tell something about the consumers behaviour in the current situation, as well as in the future, and this can support an assumption if there will be more of less containers transport via the ports in this research project. 

The hinterland of the selected ports are chosen by the “blue banana” concept, a banana pattern over western Europe that are the largest markets that the ports in the Hamburg – Le Havre range serve (Notteboom, 2008 OECD). These countries are:

· Belgium.

· Germany.

· France

· Italy.

· Luxembourg

· The Netherlands.

· Austria.

· The United Kingdom.

· Switzerland

Secondly, the three largest global trade partners of the selected ports are also taken into the analysis namely: 

· China

· Japan.

· The United States.

The import – export volumes, as well as the GDP development are taken per country in a time series. This time series is expanded by the TREND function in excel to see what the logical trend will be in the future.   The GDP rate of China is harder to predict, because the rapid growth in the last decade is seen in Excel as an incidence, but this will not be the case in practice. Therefore is chosen to analyse a trend in the period between 2004 and 2020, to make the trend figures more realistic in respect to the rapid economic growth of China.
The outcome of this analysis can support the conclusions from the main analysis, done for the ports and the container volumes. If the market will develop similarly, this can means that the future trend is realistic and the conclusions, drawn over the investments done by the port authorities, are correct.

4. Port profiles:
In this section I will discuss the ports that are included in the scope of the research. 
It is important for this research project to know how dependant a port is of their container traffic. I have chosen to describe the profile of a port and it’s relationship with container traffic as follows:

· The volume of the container traffic per port in TEU.

· The percentage that containers have in the complete transport.
· How important the container traffic is for the selected ports.
· What is the future potential for container traffic in the selected ports. 
As mentioned earlier, the scope for this research project lies with port inside the Hamburg – Le Havre range. I have chosen this range, because inter-port competition is fierce and the container market is a substantial part of port operations. 

4.1 Port of Rotterdam:
The port of Rotterdam is the largest port in the Hamburg – Le Havre range. The port has a big advantage over the other ports in the region, because of it’s natural depth. The port lies at the mouth of the North sea and this gives the port a depth of 23 meters. in the first trench “the Eurogeul”. The advantage of such a depth is that the biggest ships can call the port.
A major trend in the container shipping market is that bigger ships are build to maintain the economies of scale. These “monster ships” can only call a port if the port has a sufficient amount of depth. The port of Rotterdam can guarantee this depth through to the natural depth of 23 meters.  
A second strong point of the port of Rotterdam is that it has a good hinterland connection, natural via river ways as train and also road transport. The natural river system gives the port a good hinterland connection, because barge ships can transport more goods to the major German hinterland. In this time of sustainable transport modes, the barge transport can help the port to become a more sustainable port. A barge ship can create economies of scale and the emission is lower than the same amount of trucks needed to transport the goods. The transport by train has a good potential for the future, because of the building of the so called “Betuwelijn”. This train route is build to give transport by train it’s own route, this makes the transport by train faster than in the past. 
Train transport is the most sustainable mode of transport, thus, transport by train can be the major future development in hinterland transport for the port of Rotterdam. 

In the figure below it is seen that the modal split of hinterland transport of the port of Rotterdam is fairly similar. Road transport is the largest, but also inland shipping has a large percentage.
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Table 4.1 View of the modal split of the port of Rotterdam (www.PortofRotterdam.com.

The port of Rotterdam holds 9 container terminals, 5 of them are used for deep-sea shipping, the largest market in container shipping. Four container terminals are used for the upcoming market of short sea shipping. 

Container traffic volume:

The container traffic volume for the port of Rotterdam has been rising since the 1970’s and it has been continuing to rise till the economic crisis. If we look at the development of the container traffic over the years, we can see that the container traffic has become more important for the port. 
In 1975 the container traffic was roughly 5% of the total throughput, in 1990 it was around 20 % and in 2009 the container traffic was 30% of the total throughput. 
The operations of the port of Rotterdam can be roughly divided in three sections: Containers, Liquid bulk and dry bulk. If container traffic then holds up 30 % of the total throughput, it can be said that the container traffic has developed from a side-business to a full scale operation and profit making business for the port. 
As you can see in the figure below, the trend of the container market was a rising.
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Figure 4.1 Graphic view of Throughput development Port of Rotterdam ( figures: www.PortofRotterdam.org).
Future developments:

The future developments are that the port authority has invested in a new port area. This second Maasvlakte will expand the port with 6000 ha, this means a expansion of 20% of the existing port area. The new area will operate a 1000 ha area for port operations. 630 ha, thus roughly 60% of this area will be operated by container terminal firms. This means that in the future a extra container handling capacity is reached of up to 17 million TEU. In 2009 the port of Rotterdam has handled 9.7 million TEU. The maximum capacity in 2010 was around 17 million TEU, this means that the extra capacity give the port of Rotterdam a total capacity of 34 million TEU. If we look at our research project, one can argue that an expansion from 9.7 million TEU to 3 million TEU is a bit big, and with the questions asked in the literature review this new capacity is becoming uncertain to actually exploit. 
4.2 Port of Antwerp:

The port of Antwerp is the second largest container port in the Hamburg – Le Havre range. 
The port lies more inland and is connected to the North Sea. The connection from the North Sea to the port of Antwerp is via the Scheldt river. This river flows from the Netherlands to Belgium. Through it’s geographical location, the port of Antwerp has a disadvantage over other ports, because the depth of the river mouth and the rest of the river is not sufficient enough for the next generation “mega container liner ships”. The current depth of the Scheldt river is 11.9 meter, this depth will be expanded to 13.1 meters. The deepening of the river Scheldt is a complex political process, because the deepening has to be conducted by Belgium authorities, but also Dutch authorities. The Dutch authorities have to participate in this process, because the river mouth is located on Dutch territory. This form of political corporation, in order to develop the port of Antwerp, can be concluded a weakness for the port’s development. The competitive position of the port of Antwerp will be in jeopardy, if necessary developments for the port can not be executed on short term.  A second point of interest is that the port of Antwerp has to handle with a tide system, because the route from open sea to the river Scheldt is a tide sensitive waterway. The port authority has invested in a waterway that is less tide sensitive, because the tide can keep large container vessels out of the port or vice versa. This can harm the competitive position that the port of Antwerp has over other ports that are directly located at the sea, like Rotterdam and Hamburg. 
Because of the geographical location, the hinterland of the port Antwerp is fairly similar to that of the port of Rotterdam. Like the port of Rotterdam, the port of Antwerp has also a good hinterland connection via the natural river system. The barge transport uses also the river Waal to transport goods the German hinterland. Secondly, the port Antwerp also has a rail connection to Germany that handles 12% of the total hinterland transport annually. 
The modal split for the port of Antwerp is seen below, with percentages:
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Table 4.2 View of the modal split of the port of Antwerp (www.PortofAntwerp.be).

The port Antwerp can be defined as a more industrial related port that as just a “gateway” port, because next to the transhipment of goods, the port of Antwerp also has a large industrial complex where it handles petrochemical industry and logistics. The port of Antwerp is the largest and most diverse petrochemical cluster in Europe (www.havenvanantwerpen.be). One can conclude, then, that the dependency of container transhipment for the port Antwerp is lower then in other ports, except the port of Rotterdam. 

The port of Antwerp holds 4 container terminals that can handle 15.5 million TEU annually. This capacity is slightly lower then the maximum capacity of the main competitor, namely the port of Rotterdam that has a maximum capacity of 17 million TEU. 

Container traffic volume:

If we look at the container traffic volume, we can see the same development as in the port of Rotterdam, namely that container traffic has risen fast from 1975 till now. In 1975 container traffic handles about 1% of the total throughput, but it has risen to 16% in 1990. in the years from 1990 to 2000, container traffic doubled in the ratio with the total throughput to 34% in 2000. In 2009 container traffic in the port of Antwerp was about 55% of the total throughput. This means that, other then the port of Rotterdam, the port of Antwerp relies greatly on container throughput. 

If container traffic is about 55% of the total transhipment business, it is arguable to say the it is more important for the port Antwerp to invest in container handling capacity, because it has grown from a side-business to a core business for the port of Antwerp. If the port Antwerp is not able to maintain or expand their competitive position to the port of Rotterdam and Hamburg, the total business of the port Antwerp can be in jeopardy. 
In the figure below, we can see the development of container traffic in comparison with total throughput in the port of Antwerp. It can also be seen that the economic crisis has also have it effect on the throughput rate for the port Antwerp.
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Figure 4.2 Graphic view of Throughput development Port of Antwerp (figures: www.PortofAntwerp.be).
Future developments:

The port of Antwerp has invested in the expansion of the port area. At the right side of the river Scheldt there were 2 container terminals on the “Delwaiedock”. The port authority has invested in the development of a port area on the left side of the river Scheldt. This new port area, called the “Deurganckdock”, is opened in July 2005 and will be operational in the coming years. The newly developed “Deurganckdock” houses several industries and also 2 new container terminals than can handle up to 7 million TEU annually, this means a doubling of the current capacity used of 7.5 million TEU annually. The overcapacity in 2009 was 53%, this was a negative year for container traffic globally. In 2008 the overcapacity was around 44%, this means that only 56% of the total capacity is used in the port Antwerp. One could argue, analysing the growth figures of the last 10 years that such a growth is possible, but with the current developments it is arguably that such large growth rates belong to the past. 
4.3 Port of Bremen:
The port of Bremen lies in the north of Germany and is one of the smaller ports in the Hamburg – Le Havre range. The main competitors are the ports of Hamburg, Rotterdam and Antwerp. Due to it’s depth, it is impossible for the largest new container vessels to call the port, the depth of the port of Bremen is max 15 meters and min. 11 meters. This means that the container transhipment market in the port of Bremen is solely dependable on containers that were first transported to a port with a larger depth, and then transhipped on a smaller vessel. This will pose the biggest threat for the future potential for the port Bremen. Without investing in a larger depth, the competitive position of the port of Bremen is in jeopardy. 
The port Bremen is developing over the last years, the port authority is investing to modernise the port area to improve the competitive position of the port in the Hamburg – Le Havre range and to improve the accessibility for new port related firms. 

To maintain and improve the competitive position of the port, the port of Bremen can use the strong point that it has as a port with a good hinterland connection. Other then the port of Rotterdam and Antwerp, the port of Bremen does have a small natural river system to transport goods to the hinterland, but the port of Bremen holds a key position in hinterland transportation with a strong railway connection. This railway connection is one of the most modern hinterland transportation routes in the Hamburg – Le Havre range and this railway route holds up to 40% of the goods transported from and to the port.  

Because of the railway connection to the hinterland, there are more containers transhipped in the port of Bremen then other goods, like dry bulk and liquid bulk. This can also be seen in the modal split for the port of Bremen 
As seen in the table below, the port of Bremen is mainly a feeder traffic port. Most of the seaborne container traffic goods further to other ports, in stead of the 30% container traffic that is transported to the hinterland.
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Table 4.3 View of the container destinations of the port of Bremen (www.bremenports.de).
Because of the railway connection to the hinterland, there are more containers transhipped in the port of Bremen then other goods, like dry bulk and liquid bulk. This can also be seen in the modal split for the port of Bremen: 
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Table 4.4 View of the modal split of the port of Bremen (www.bremenports.de).
In this table of the modal split, we can see that the hinterland transport via rail is almost even with the road transport. This is a special modal split, because most ports do not have such a high percentage of goods being transported via rail. We can also see the much smaller percentage of goods transported via inland waterways, this is caused by the limited natural river system that the port of Bremen has. 

Container traffic volume:

If we look at the container traffic volume, we can see slightly the same development as in the two ports analysed before, but also the conclusion that, due to the good railway hinterland connection, the container traffic is the largest percentage of the total throughput. Other then the ports of Antwerp and Rotterdam, the port of Bremen always had a large share of container traffic from 1975 when container traffic was 12% of the total throughput. 
In 1990 the container traffic rose to  34% of the total throughput rate, which was special because only the ports of Bremen and Hamburg had these shares of container traffic in their total throughput. One could say that the container traffic market was larger in these two ports, but this is not true. The ports of Hamburg and Bremen has had these large shares of container traffic, because the other goods transport were being handled by ports with a good inland waterway connection, such as Rotterdam and Antwerp. The liquid bulk and dry bulk goods were being transported to the German Ruhr area, and the hinterland transport via inland waterways by the ports of Rotterdam and Antwerp brought lesser costs then the transport by train via the ports of Bremen and Hamburg. 
To conclude, I can say that the container market is of great importance for the port of Bremen, and it is therefore defendable if the port authority of Bremen is investing in extra capacity for container handling in the future. Without the container market, the port of Bremen loses it’s competitive position in the Hamburg – Le Havre range and this makes a statement for extra investments to increase the container handling capacity more sustainable.

It is seen in the figure below that the port of Bremen is more dependable on the container market then other ports, due to the similarity between the lines of the container throughput and the total throughput of the port. Secondly, it is seen that these two lines lie close together, which indicates a strong interrelation between the two.
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Figure 4.3 Graphic view of Throughput development Port of Bremen/Bremerhaven (figures: www.bremenports.de).
Future developments:

In 2004 the port of Bremen started a project to expand the port with a new container terminal called the “Container Terminal 4” project. This project was to expand the port by 90 acres to house a newly developed container terminal. This expansion brought the cost of 500 million euro with it and was to be completed in 2008. The total capacity of the port of Bremen was due to meet maximum capacity in 2025 and this maximum capacity lies around 9 million TEU (www.bremenports.de).  With a used capacity in 2008 of 5.4 million TEU and 4.5 million TEU in 2009, the overcapacity in these two years was 10 % in 2008 and 24% in 2009. One could argue now that an extra capacity of 3 million TEU is a reasonable calculation with a normal operational overcapacity of 10%. Secondly, the maximum capacity is due to be reached in 2025, which means that the extra 20% capacity has to be found in 15 years.
4.4 Port of Hamburg:
The port of Hamburg is the biggest seaport of Germany and the third seaport in Europe, after the ports of Rotterdam and Antwerp. Like the port of Antwerp, the port of Hamburg is accessible via a river flowing from the sea to the port. The river Elbe, has a depth of 16.3 meters, this means that ships with a maximum draught of 12.8 meters can enter the port. The reason that the maximum draught is not 16 meters is that the port Hamburg also has to deal with tides on the river(www.hafen-hamburg.de). Just like the port of Bremen, the port of Hamburg does not have a sufficient depth to be accessible for the new larger mega container vessels in the future. This development is a threat for the port of Hamburg, because if it wants to maintain or expand their competitive position over a port like Rotterdam it is essential to be accessible for these larger container vessels in the future. If the port of Hamburg is no longer accessible for these container vessels, shipping lines could decide to not call the port of Hamburg anymore and to transport goods to this port via feeder traffic or short sea transport.  
A strong point of the port of Hamburg is it’s geographical location, the port can serve both the German hinterland, but also the Scandinavian and even Eastern-European market. After the fall of the Soviet Union, a new hinterland opened up for these Western European ports, and the port Hamburg has capitalised on the fact that it lies close to the former Soviet Union states and has a good hinterland connection to it via rail.  With these new emerging markets and a good hinterland connection to Scandinavia, the port of Hamburg has grown fast over the last 20 years. Also the unification of East and West Germany has contributed to the fact that the port Hamburg could operate and expand under a more stabile market. 
Secondly, the port Hamburg could capitalise on the fact that the former Soviet Union states were becoming more stable, were entering the European Union and therefore became fast emerging economies with high demand for goods from Asia. The port of Hamburg was setting itself as a “gateway” to these economies and could therefore enter new markets and expand their traffic of goods handled, thus also containers. 
If we look at the modal split, we can see that the port of Hamburg has a small portion of it’s goods transport by inland shipping, but a fairly similar portion of goods transported via rail and road. The portion transported by feeder transport is due to be transported to Scandinavia. This modal split indicates that the port of Hamburg has a fairly good hinterland transportation network for transporting containers to the hinterland, but that it lacks a healthy inland shipping network to transport massive amounts of liquid and dry bulk goods like oar and oil. 
The modal split is showed below in the figure, and it shows the almost similar percentages of goods transported via road and rail.

[image: image12.emf]
Figure 4.4 Graphic view of the modal split of the Port of Hamburg (www.hafen-hamburg.de).
Container traffic volume:

The container traffic volumes have a similar pattern as we have seen in the other ports in the research. The container traffic volume has risen in the years from 1990 till 2008, but it is interesting to see that the container traffic volume is rising faster in the year 2000 till now then from 1990 till 2000. In the other ports in the research project it is the other way around, where the container traffic volume growth from 1990 till 2000 is higher then in the years 2000 till now. An explanation for this fact could be that the port of Hamburg has invested in the “container terminal Altenwelder” that was commenced in 2002. This ultra-modern container terminal was able to handle container more efficiently and could therefore be a factor in the faster growing container traffic volumes. The port of Hamburg now handles containers with 4 container terminals.
Secondly, it is interesting to see that, similar to the port of Bremen, 32% of the total throughput in 1990 was a container. If we look at other ports, this percentage is much lower (16 % for the ports of Rotterdam and Antwerp). As explained earlier, a reason for this higher percentage could be the better railway connection to the hinterland and therefore the higher dependency on containers for the ports of Bremen and also Hamburg. The development of the container traffic volume in the port of Hamburg has risen from 1990 to 2000 with 17% from 32% in 1990 to 49% in 2000, but after 2000 the percentage of containers in the total throughput has not risen that fast. In 2009 the percentage of container traffic in the total throughput was 64%, this is not the same pattern as the port of Bremen shows us, where the percentage has grown more to 73% in 2009. This means that the port of Hamburg has diversified it’s cargo flows from 2000 till now, because the container traffic has risen the fastest between 2000 till now from all the ports. This fact means that, unlike the port of Bremen, the port authority of the port of Hamburg has decided to diversify the cargo flows of the port, in order to become less dependable of the container traffic. Furthermore, this could be an indication that the port of Hamburg wants to expand their activities as a port, in order to improve their competitive position as an all-round European port. One could conclude then, that the ports of Bremen and Hamburg have different future goals, this is seen in the cargo split. The conclusion could be that the port of Hamburg is setting itself a goal to be the main sea port in Europe, and that the port of Bremen is a secondary port in Germany, which handles the percentage of containers that the port Hamburg has rejected in order to enter the market of other types of goods. The throughput development is seen graphically below, it is seen that the container traffic is still an important part of the total throughput in the of Hamburg and that the trend line is fairly similar. 
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Figure 4.5 Graphic view of Throughput development Port of Hamburg (figures www.hafen-hamburg.de).

Future developments:

The port of Hamburg has already invested in new container terminal capacity as it has commenced the “container terminal Altenwelder” in 2002. The port authority, furthermore, wants to expand the current capacity of the existing container terminals by 4 million TEU on the Tollerort and Eurogate terminal. This investment is relatively small, in comparison with the other investments done by ports. Another developments is that the port authority wants to invest in a fifth container terminal called the “Steinwerder container terminal”. This extra container terminal has to reside in the central free port area by 2015 and has to create 3 million TEU of extra container handling capacity annually. 
A second interesting development is that the port authority wants to deepen the Elbe river, in order to be accessible for the newer larger container vessels in the future. The deepening has to create the possibility for container vessels with a draught of 14.50 meters to enter and clear the port in the future.  This development continues the global development of shipping lines that are building larger container vessels, in order to keep creating economies of scale on the container transport commodity. 

As a result of this development, it is evident that the port of Hamburg, if it can receive these larger container vessels, will grow in the future, and that possible extra capacity is needed. In 2008 the overcapacity was around 28%, in 2009 this overcapacity had grown to 48%. The economic crisis that was hitting the container market globally, has clearly hit the port of Hamburg the hardest. Container traffic in tonnes dropped by 34%, this could mean that future expansion of the port is less necessary, although the port resides for 64% on container traffic business.
4.5 Port of Le Havre:

The port of Le Havre is the largest port in France, and it is serving mainly the French, and Iberian markets. The port lies in Normandy, and due to it’s geographical location at the North Sea it is fairly attractive for the French market. Of all the ports in this research project, the port of Le Havre is by the smallest in relation to container handling. This could be caused by the lack of modern efficient equipments used in the port and possibly the slightly worse image that the port of Le Havre has over the other ports in the Hamburg – Le Havre range. It is not surprising that in some scientific articles there is a change in name from the

Hamburg – Le Havre range into the Hamburg – Antwerp range. 

A strong point from the port of Le Havre that is lies directly to the sea, which give the port a deep entering route. The depth of the port is set at 25 meters and this means that the port of Le Havre is able to receive the larger containers vessels in the future. Because of it’s location directly to the sea, the port of Le Havre does not have to make relatively big investments in order to maintain the entering route on this 25 meters. 
A threat of the port of Le Havre is that it is falling behind on the other ports in the Hamburg – Le Havre region on the modernisation of port technology. The port of Le Havre only recently in 2007 became up to the technological standard that other ports have reached in 2000 by acquiring railway gantry’s and opening a second container terminal. This was all caused by the port authority setting up the “Port 2000 project”. This project was set up in order to modernise and expand the port of Le Havre to maintain the competitive position in the Hamburg – Le Havre range and to improve the efficiency in port activities.  
This project was, furthermore, intended to improve the bad image that the port of Le Havre had in the Hamburg – Le Havre range. The image of a inefficient, small French port was an image that was not in line with the new ambitions in the “Port 2000 project” and this means that the port had to be not only expanded, but also modernised to offer an up to date container handling service to new potential clients. 

A second point that the “Port 2000 project” is intended to realise is that the hinterland connection had to be improved. 

The port of Le Havre lacks a goods hinterland connection, the port transport almost all the goods via road transport. It is interesting to see that the hinterland transport in 1995 was that more hinterland transport was done via rail, and that in 2006 this percentage partly shifted to hinterland transport via barge. The port of Le Havre handle most of the containers via road transport and this has several weaknesses. 
First, the problem of congestion is a serious threat to the port of Le Havre. With so much containers being transport via road transport, it is clear that future congestion is a threat not only for the port, but also for the region. 

A second weakness of such a high percentage of road transport is that it can harm the environment in the region and therefore be less sustainable. In a global trend of more sustainable industry and transport, a port with a low sustainable hinterland transportation network could deliver another bad image for the port of Le Havre. 

The modal split of the port of Le Havre for containers is seen below, one can see that the barge transport has risen over the years, and this percentage is now actually higher then the rail transport. This could be explained by the fact that the port of Le Havre also is located at the river Seine, which is a good inland waterway to the French capital Paris. 

[image: image14.emf]
Table 4.5 Modal split of the port of Le Havre for container transport (www.havre-port.fr).

Container traffic volume:
The container traffic volume lies fairly lower then the other ports in this research project, the port of Le Havre handles half the amount of containers in comparison to the port of Bremen with 220 million for the port of Le Havre against 550 million for the port of Bremen. Unlike the other ports in the Hamburg – Le Havre range, the port of Le Havre did not have a large share in container traffic. In 1998, 18 % of the total throughput consisted of containers, where other ports in this research project had percentages between the 30% and 50 %. Only the port of Rotterdam operated with a similar percentage in 1998, namely 20 %. This can be explained by the fact that the port of Rotterdam is also operated several industrial complexes and that liquid bulk and dry bulk are more important for these industries. 
The development of the container traffic volume follows the same rising pattern as all the other ports in the research project, but at a smaller rate, more similar to the port of Rotterdam. In 2009, 30% of the total throughput consisted of containers, and this is not even a doubling in comparison with the percentage in 1998. 

A second interesting point is that the percentage of containers in the total throughput is decreasing after 2007. This could be caused by the economic crisis, but also this could mean that the port of Le Havre is also diversifying it’s cargo flows more. This is only strongly seen in the port of Hamburg, and as mentioned earlier this could be caused by the economic crisis.  A second explanation is that these two ports are the leading sea ports of their respective nation and it could therefore be that these ports are diversifying their cargo flows, in order to maintain and expand their competitive position on their main competitors, the ports of Rotterdam and Antwerp. 

The figure below, shows a graphic interpretation of the figures and shows us that the total throughput has decreased more rapidly then the container throughput, and that the trend line of the container throughput is acting more straightforward then the trend line of the total throughput, which is more sensitive for decreasing and increasing. 
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Figure 4.6 Graphic view of Throughput development Port of Le Havre (figures: www.havre-ports.fr).

Future developments:

As mentioned earlier, the port of Le Havre has started a new port improving project named the “Port 2000 project”. This project is intended to expand the port and their container handling capacity, and furthermore to modernise the port activities. The costs of the project are around the 1 billion Euro’s. The former capacity of 3 million TEU was expanded to 7 million TEU in 2009, and it is possible for the port of Le Havre to expand this capacity if the future developments demand that. 

With a current overcapacity in 2008 of 64% and in 2009 of 68% it questionable is the current capacity of 7 million TEU has to be expanded on a short term. The forecast for the port of Le Havre will be less optimistic then the rest of the Hamburg – Le Havre range and it is therefore thinkable that the current capacity is sufficient enough.  
5. Empirical analysis:
The empirical analysis consists of two sections: first, the port individually are being analysed. Wit use of the data, an analysis can be made on the development of TEU volumes and a forecast can be made to the year 2020. The development of the TEU volumes can be used in the analysis of the investments made by the port authorities.
The second part of this chapter will discuss the development of TEU volumes and the investments made by port authorities for the whole Hamburg – Le Havre range.

Port analysis:

It is important to make a good estimation of how the development of the container handling volumes will be in the coming years. Due to the economic crisis, the double digit growth volumes became history, but is it real to expect these growth percentages in the future? To answer this question it is important to analyse the current handling figures of the individual ports, to see if there is a trend to be seen and to give a forecast for the growth rates of the future. Furthermore, it is important to analyze these growth rates in comparison to the investments in extra capacity, and answer the question what the consequences of the investments are. 
The ports will be analyzed on the following points:

· Development of TEU volumes 2010-2020.

· Development of the container market share 2010-2020.

· Forecasting with the investments.

· Forecasting without the investments.

5.1 Port of Rotterdam:
The port of Rotterdam is the largest port in the Hamburg – Le Havre range and, by investing in a doubling of the maximum container handling capacity, the port authority wants to maintain or expand this competitive position. The good geographical location and the excellent hinterland accessibility brings minimal threats for the future container handling for the port of Rotterdam. 

Development of TEU volumes 2010-2020:

The development of TEU volumes in the period starting in 1975 to 2010 shows a clear increasing trend. After a difficult period around 2000, the market has recovered and was growing again until the economic crisis in 2009. global container volumes dropped, thus also in the port of Rotterdam. This means a container volume drop of 10% in 2009, this raises the question when the market will recover from this. With the analysed data, a forecast can be made for the period between 2010 and 2020, a clear increasing trend can be seen in the following graph:
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Figure 5.1 Graphic view of the TEU development of the Port of Rotterdam 1975-2020 (figures: www.PortofRotterdam.com).
This increasing trend can also be seen when the data from 2010 is forecasted to 2020, a 30% growth of the container handling market for the port of Rotterdam can be expected. This growth rate means that the double digit growth numbers from the earlier decennia have become unrealistic. A clear increasing trend can be seen, but also with a trend of a more constant growth rate of 3% annually. If the container handling market is becoming more a constant growing market which will eventually stop growing, a lifecycle can be drawn with the period between 2010 and 2020 being the maturity phase of the product type container. 
To conclude this part, a clear increasing trend still can be seen when looked at the TEU development of the port of Rotterdam after 2010, but the high growth rates of the past have become unrealistic. The container market will grow steadily, but with a more constant character which means that the market is giving signals in which phase it is being operating; the maturity phase. 

Development of the container market share 2010-2020:

The container market share in 2010 was around the 26%, this means that 26% of all the cargo handled in the port of Rotterdam was a container. The market share grew fast in the period between 1990 and 2000, but then had a slowing growth rate till 2010. with the analysed data, a forecasting has been made to see if the container market share has become constant at 25% or has grown. In the graph below, a trend is seen:
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Figure 5.2 Graphic view of the throughput development of the port of Rotterdam 1975 – 2020 ( figures: www.PortofRotterdam.com).
The graph shows that the total throughput has an increasing trend as well as the container throughput. The second important notion from the graph is that the container market share is steadily growing coherent to the total throughput of the port of Rotterdam. This means that the container market share will grow to 30% in 2020. This market share is the lowest from all the ports in the Hamburg – Le Havre range, which could mean that the port of Rotterdam is operating more other industries. The question rises then, why the port authority of Rotterdam has chosen to invest so heavily in container handling capacity, because the figures show that not more than one third of the total cargo throughput is a container. It is more sensible to research which cargo is responsible for the other two thirds of the market and invest more in that type of cargo.

Forecasting with the investments:

If the markets of the total throughput as well as the container market will grow steadily the coming years, it is important to analyse if the investment done by the port authority of Rotterdam is generating sufficient container handling capacity. The overcapacity in 2009 was 43%, this is with the volume drop due to the economic crisis. But also in 2008, when the market was constant, an overcapacity of 37% can be seen. When the maximum capacity is increased by the investment in the second Maasvlakte, the maximum capacity will double from 17 million TEU annually to 34 million TEU annually. If the overcapacity of 43% is taken into account, this means that the market has to grow 249% after 2009 in order to operate under maximum capacity. 

When looked at the TEU development between 2010 and 2020, a growth rate of 30 % can be seen.  This means that the container handling market is growing, but under a more constant character. When the port of Rotterdam is operating under a maximum capacity of 34 million TEU annually, this means that the overcapacity in 2020 will be on 62% and that only 38% of the maximum capacity is used. 
	Maximum capacity container throughput (in TEU)

	17000000

	Overcapacity in 2009:

	43%

	Overcapacity in 2008:

	37%

	Maximum capacity with second Maasvlakte (in TEU):

	34000000

	Market has to grow after completion:

	249%

	Expected market growth 2010-2020:

	30%

	Expected overcapacity 2020:

	62%


Table 5.1 Capacity analysis Port of Rotterdam (figures: www.PortofRotterdam.com).
Forecasting without the investments:

A good investment decision always looks at the status quo situation, which means that there is no change and no investment has been made. It is important to analyze what will happen to the container handling capacity when the second Maasvlakte had not been build. The container handling market will grow steadily the coming years, so it is interesting to see if the current maximum capacity is sufficient to meet the demand for container handling capacity in 2020. The container handling market will grow with 30% to a TEU handling volume of around the 13 million TEU in 2020. With a current maximum capacity of 17 million TEU in 2010, it is therefore clear that the current capacity is easily sufficient to meet the demand for container handling capacity in 2020. 
	Maximum capacity container throughput (in TEU)

	17000000

	Overcapacity in 2009:

	43%

	Overcapacity in 2008:

	37%

	Expected market grow 2010-2020:

	30%

	Expected overcapacity without investing:

	25%


Table 5.2 Capacity analysis without investing Port of Rotterdam (figures: www.PortofRotterdam.com).
The table above shows that the current maximum capacity will generate an overcapacity of 25% in 2020 with a market growth of 30% between 2010 and 2020. This means that the current capacity is sufficient enough to last another ten years and maybe even longer, when looked at the more constant growth rates annually. 

An argument pro to this investment is that the period for this investment runs from 2010 to 2040, so that the maximum capacity is generating an overcapacity in 2020 is taken into the plan. 

An argument against this investment is that an overcapacity of 62% in 2020 is fairly large,  also when seeing that the current maximum capacity is generating a overcapacity of 25% in 2020. This means that the investment for extra container handling capacity could also be done later on. A second notion that it is now unclear if the maximum capacity will ever be reached, with the growth rates becoming more constant and double digit growth rates unrealistic. 
5.2 Port of Antwerp:
The port of Antwerp is the third largest container port in the Hamburg – Le Havre region, but it faces some serious threats in the future. The poor navigational route to the port of Antwerp prevents the largest container vessels to call the port of Antwerp in the future. without these mega container vessels, the port of Antwerp will lose the “first port to call” status that it now has. Without this status, the port of Antwerp will only be called by container vessels with feeder traffic, and not with the traffic from the global container trade. The good hinterland accessibility is the reason why the port of Antwerp is a key player in the Hamburg – Le Havre range.
Development of TEU volumes 2010-2020:

The port of Antwerp is showing a clear increasing trend, when looked at the period between 1975 and 2010. The market has grown rapidly over the last decennia and it is therefore not surprising that the port authority of Antwerp is considering an expansion of the port’s capacity. When the growth rates of the past years are taken into account and are the same in the future, the port of Antwerp will become overcrowded with demand for container handling capacity. The economic crisis in 2009 resulted in a 14% volume drop of container cargo for the port of Antwerp, so it is interesting to see if the port of Antwerp can recover from this volume drop and if it can retain the growth rates of the past. The figure below shows the development of TEU volumes with a forecasting to the year 2020:
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Figure 5.3 Graphic view of the TEU development of the Port of Antwerp 1975-2020  (figures: www.PortofAntwerp.be).
The graph shows a clear increasing trend for the port of Antwerp. Furthermore, it shows that in the future, it is likely that the container handling volumes will recover from the economic crisis and that an increasing trend is forecasted for the future. 

An interesting notion to see from the data analysis is that the growth rates of the port of Antwerp are also becoming more constant. This means that the growth rates from the past have become unrealistic and that an annual growth rate of 3% - 4% is more realistic in the future. The market will thus grow, but it will not grow in the expectation, when looked at the historic growth rates.
Also for the port of Antwerp, it is interesting to see that there can be seen a clear increasing trend, but with a more constant character. This means that the container market is operating in the maturity phase.
Development of the container market share 2010-2020:

The container market share of containers for the port of Antwerp in 2010 was around the 50%. This means that from the total throughput, 50% was a container. This is a substantial market share, and makes the container market important for the revenues of the port of Antwerp. Like the port of Antwerp, the market share of containers grew rapidly between the period of 1990 and 2010. In 1990 the market share around 16% and it has grown to 50% in 2010.  With the data, an forecasting can be made to see if this number will grow and what the development of the total throughput of the port of Antwerp will be. The figure below shows a graph with the throughput development:
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Figure 5.4 Graphic view of the throughput development of the port of Antwerp 1975 – 2020  (figures: www.PortofAntwerp.be).
The graph shows a clear increasing trend for the total throughput of the port, as well as the container throughput. This means that the container market share of the port of Antwerp will also grow steadily in the future. The data from the forecast show that the market share of containers in 2020 will be around the 55%, this means that the rapid growth of the market share from the past also have become unrealistic. A second notion, seen from the data, is that the container will not become more important in the future for the revenues for the port of Antwerp, but that the majority of the revenues will come from the container market. It is therefore interesting to see if the port of Antwerp will find a solution for the poor navigational route and find a solution to be accessible for the mega container vessels of the future. 
Forecasting with the investments:

The port authority of Antwerp decided to expand the port with the “Deurgangdock”, a new port area suitable for container vessels to sail through to reach new container terminal capacity. With the growth rates of the past, this decision is understandable, but with the forecasting of the TEU development to the year 2020 and the diminishing growth rates, it is interesting to see what the overcapacity in 2020 will be. 
The current situation is that the port of Antwerp has a maximum capacity of 15.5 million TEU annually. The overcapacity on this maximum capacity in 2009 was 53%, this is with the volume drop due to the economic crisis. Under “normal” conditions in 2008, the overcapacity was around the 44%. This is a substantial percentage of capacity that is not used, and it raises the question if the investment in extra container handling capacity really necessary. 

If the investment is done to create 7 million TEU of extra container handling capacity, the market has to grow 208% from 2010 before the maximum capacity is reached. The forecasting data show that the market will grow 34% between 2010 and 2020, which means that there is substantial overcapacity. The overcapacity in 2020, with the extra capacity taken into account, will be around the 57%, this means that only 43% of the maximum capacity is used for the container handling and the other 57% is not operating due to low demand. 
	Maximum capacity container throughput (in TEU)

	15515000

	Overcapacity was in 2009:

	53%

	Overcapacity was in 2008

	44%

	Maximum capacity with Deurgangdock (in TEU):

	22515000

	Market has to grow after completion:

	208%

	Expected market grow 2010-2020:

	34%

	Expected overcapacity 2020:

	57%


Table 5.3 Capacity analysis Port of Antwerp (figures: www.PortofAntwerp.be).
Forecasting without the investments:

If the investment, done by the port authority of Antwerp, is creating an overcapacity of 57% in 2020, it is interesting to analyze what would happen if the initial investment in the “Deurgangdock” has not been done. 
	Maximum capacity container throughput (in TEU)

	15515000

	Overcapacity was in 2009:

	53%

	Overcapacity was in 2008

	44%

	Maximum capacity with Deurgangdock (in TEU):

	22515000

	Market has to grow after completion:

	208%

	Expected market grow 2010-2020:

	34%

	Expected overcapacity without investing:

	38%


Table 5.4 Capacity analysis without investing Port of Antwerp (figures: www.PortofAntwerp.be).
In 2009 there was an overcapacity of 53% on the current capacity, this means that the current maximum capacity should be sufficient in the future. The double digit growth rates of the past have become unrealistic, the forecasting shows that an annual growth rate between 3% - 4% is more realistic. This means that the current maximum capacity will not be reached in 2020. If the initial investment is not done, the market will grow with 34% to 9.6 million TEU in 2020. With a current maximum capacity of 15.5 million TEU, the demand in 2020 can be easily met. The current maximum capacity is thus easily sufficient to handle containers smoothly in 2020. The overcapacity in 2020, with the current maximum capacity of 15.5 million TEU annually, is around the 38%, this means that the initial investment could have been postponed to 2020. 

5.3 Port of Bremen:
The port of Bremen has faced a hard blow from the economic crisis in 2009. The competitive position of Bremen is fairly good, with a good entry route and a good railway system to the hinterland, but the port of Bremen faces heavy competition from the ports of Hamburg, Rotterdam and Antwerp. These ports all have a good river way system to the hinterland and are also a lot bigger in size in comparison to the port of Bremen. 
Development of TEU volumes 2010-2020:

The container volumes from the port of Bremen show an increasing trend towards 2010, but a more fluctuating character. The growth rates show a clear increasing trend, with double digit growth rates, but also with growth rates of 2%. The economic crisis in 2010 resulted in a 16% volume drop of container handling for the port of Bremen. The growth rates from the past decennia were very large with growth rates of around the 25% in 1999 and 2000 as examples. With these growth rates, it would be a matter of time before the maximum capacity of 6 million TEU was met. Therefore, the port authority invests in 3 million TEU extra capacity to maintain the steady growth for the future. The figure below shows the forecast for the future TEU volumes:
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Figure 5.5 Graphic view of the TEU development of the Port of Bremen 1975-2020 (figures: www.bremenports.de).
This graph shows a clear increasing trend for the TEU volumes. Just like the previous ports, the port of Bremen is also facing a diminishing growth rate annually. The forecast shows growth rates of 3% annually to be more realistic in the future, unlike the 25% growth rates annually of the past. 

Development of the container market share 2010-2020:

The container market share of the port of Bremen in 2010 was around the 70%. This means that from the total throughput annually, 70% was a container, and that the container is the commodity that is the most important for the port Bremen. This is a result from the good railway system to the hinterland and the large hinterland market that Bremen can operate. The growth of this market share has begun more steadily, than in the previous ports discussed. In 1975 the container market share was on 12%, the highest market share of all the ports. This means that the port of Bremen always was considered a container port and will be a container port in the future. It is therefore interesting to see if this market share will grow in the future. 
The figure below shows the forecast of the throughput development:
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Figure 5.6 Graphic view of the throughput development of the port of Bremen 1975 – 2020 (figures: www.bremenports.de).
This graph shows a clear increasing trend for the total throughput, as well as the container throughput. It is interesting to see that the container market share is also increasing in the future to 79% in 2020. This is a very large market share, and by 2020 one could consider the port Bremen an “all container port”. The market share of 79% is the largest market share, seen in all the ports in the region. This high market share implies that the investment, done by the port authority of Bremen, is well considered for the future, because of the great importance of container handling for the port of Bremen.
Forecasting with the investments:

To handle the containers, that are of such great importance for the port, the port authority of Bremen decided to build a new terminal for the future, This “terminal 4” project is creating an extra capacity of 3 million TEU above the maximum capacity of 6 million TEU. With the high growth rates of the past, it is interesting to see if the 3 million TEU extra capacity is sufficient in the future. The overcapacity in 2009, due to the economic crisis was around the 24%, a low percentage in comparison to the other ports in the region. In 2008, under “normal” circumstances the overcapacity was only around the 10%, which means that the port of Bremen was becoming to be overcrowded with containers. 

When the investment in 3 million TEU extra capacity is done, the market therefore has to grow 97% to meet the new maximum capacity of 9 million TEU annually. The growth between 2010 and 2020 was around the 35%, and this means that in 2020 around the 5.8 million TEU of containers will be handled. With an maximum capacity of 9 million TEU, this gives an overcapacity of 35%, what is an acceptable rate, considering the other ports in the region. This means that the majority of the maximum capacity, namely 65%, is handling containers and 35% is not operating due to low demand.
	Maximum capacity container throughput (in TEU)

	6000000

	Overcapacity was in 2009:

	24%

	Overcapacity was in 2008

	10%

	Maximum capacity with container terminal 4 (in TEU):

	9000000

	Market has to grow after completion:

	97%

	Expected market grow 2010-2020:

	35%

	Expected overcapacity 2020:

	35%


Table 5.5 Capacity analysis Port of Bremen (figures: www.bremenports.de).
Forecasting without the investments:

In 2009, the maximum capacity of 6 million TEU was already met for 90%, thus it is therefore interesting to see what would happen in the future if the investment of 3 million TEU extra capacity will not be done. The container handling market will grow with 35% to 5.8 million TEU of containers handled in 2020. This means that the current maximum capacity of 6 million TEU annually will be met on only 200000 TEU in 2020. This is an extremely low margin to work with and it is therefore expectable that by 2021 the current maximum capacity is reached or that even the demand is surpassing the supply in container handling capacity.
In 2020 an overcapacity of 3% is reached, when not investing in extra capacity. This means a low margin on the container handling capacity and therefore the need to invest in extra capacity.

	Maximum capacity container throughput (in TEU)

	6000000

	Overcapacity was in 2009:

	24%

	Overcapacity was in 2008

	10%

	Maximum capacity with container terminal 4 (in TEU):

	9000000

	Market has to grow after completion:

	97%

	Expected market grow 2010-2020:

	35%

	Expected overcapacity without investing:

	3%


Table 5.6 Capacity analysis without investing Port of Bremen (figures: www.bremenports.de).
These figures show that the port authority was right about investing in extra capacity  for the port of Bremen. It is secondly interesting to see that the port authority is not overinvesting the market, but is investing on a small scale. Only 30% extra capacity is a small investment, but with the diminishing growth rates it is the wisest investment plan. 
5.4 Port of Hamburg:

The port of Hamburg is the second largest container port in the region, and has no serious threats for the future. The navigational route to the port is good, which means that the mega container vessels from the future are able to call the port of Hamburg. The hinterland accessibility is also good, with a good waterway system and also a good railway connection. 
The port authority of Hamburg is investing to maintain and expand their competitive position towards the port of Rotterdam, and it is therefore interesting to see if these investments are realistic.

Development of TEU volumes 2010-2020:

The development of TEU volumes from 1990 to 2009 shows a clear increasing trend. The growth rates between 1990 and 2000 were constant, but not as spectacular as in the other ports in the region. The growth rates between 2000 and 2009 were more interesting, because annually a double digit growth rate was normal. The economic crisis in 2009 has hit the port of Hamburg harder than the other ports in the region. A volume drop of 28% was a hard blow to the container market in the port of Hamburg.  With the growth rates from before 2009, it was sensible that the port authority invested in extra capacity, because the container market was booming in the port of Hamburg. The forecast shows if the port of Hamburg can recover from the 28% volume drop in 2009 and if the growth rates from the past can be reached again. The figure below shows the forecast of the TEU development:
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Figure 5.7 Graphic view of the TEU development of the Port of Hamburg 1990-2020 (figures: www.hafen-hamburg.de).
This graph shows a clear increasing trend for the TEU development. After the huge volume drop in 2009, the market will recover slowly and reach the old level of 2008. The double digit growth rates, however, will not be reached again. This means that the market will act on a more constant character and the growth rates will be diminishing.  
Development of the container market share 2010-2020:

The container market share in 2010 was around the 70%, which means that 70% of the total throughput annually was a container. Furthermore, this means that the container handling market is of great importance for the port of Hamburg. Just like the port of Bremen, the container market share has grown steadily the last couple of years, because it started on 32% in 1990. The German ports, therefore, could be considered container ports. This could be explained by the fact that other cargo is transported via the ports of Rotterdam and Antwerp, because of their good waterway system to the hinterland. 
It is interesting to see if the container market share will also grow for the port of Hamburg:
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Figure 5.8 Graphic view of the throughput development of the port of Hamburg 1990 – 2020 (figures: www.hafen-hamburg.de).
The graph shows a clear increasing trend for the total throughput,. As well as the container throughput. This means that the container market share will also grow to 77% in 2020. This is a large percentage, which means that the container market will become more and more important to the port of Hamburg. It is therefore important that the capacity in the future will be sufficient to meet the demand.
Forecasting with the investments:

The port authority of Hamburg decided to build extra capacity for the container handling market, because of it’s great importance to the port. There are several new container terminals planned, that will give an extra capacity of 7 million TEU annually. This means that the current maximum capacity of 13.5 million TEU is expanded to 20.5 million TEU annually. 

The overcapacity with the current maximum capacity in 2009 was, due to the economic crisis, around the 48%. The overcapacity in 2008, under “normal” circumstances was around the 28%, this difference can explained by the huge volume drop of 28% in 2009. 

With an extra capacity of 7 million TEU to a new maximum capacity of 20.5 million TEU, the market has to grow with 193% after 2009 to reach this new maximum capacity. 

The market is expected to grow with 45% between 2010 and 2020, which means that in 2020 around the 13.5 million TEU of containers is being handled. With a new maximum capacity of 20.5 million TEU annually, this gives a maximum capacity of 34%. This is, like the port of Bremen, an acceptable margin, considering the other ports in the region. This means that an majority, namely 66% of the capacity is operating containers, and 34% is not operating due to low demand.
	Maximum capacity container throughput (in TEU)

	13500000

	Overcapacity was in 2009:

	48%

	Overcapacity was in 2008

	28%

	Maximum capacity with new container terminals (in TEU):

	20500000

	Market has to grow after completion:

	193%

	Expected market grow 2010-2020:

	45%

	Expected overcapacity 2020:

	34%


Table 5.7 Capacity analysis Port of Hamburg (figures: www.hafen-hamburg.de).
Forecasting without the investments:

In 2009 the overcapacity was 48%, which raises the question if an investment in extra capacity really necessary. It is therefore interesting to see what will happen when the investment was not done. 
The container market will grow with 45% between 2010 and 2020. In 2020 the port of Hamburg will handle 13.48 million TEU of containers. With the current maximum capacity of 13.5 million TEU annually, this means that the maximum capacity is reached by 2020. The overcapacity in 2020 is 0% and it is therefore a good decision to invest in extra capacity by the port authority. 
	Maximum capacity container throughput (in TEU)

	13500000

	Overcapacity was in 2009:

	48%

	Overcapacity was in 2008

	28%

	Maximum capacity with new container terminals (in TEU):

	20500000

	Market has to grow after completion:

	193%

	Expected market grow 2010-2020:

	45%

	Expected overcapacity without investing:

	0%


Table 5.8 Capacity analysis without investing Port of Hamburg (figures: www.hafen-hamburg.de).
The port authority of Hamburg has made a good decision on investing in extra container handling capacity. The current maximum capacity is not sufficient to meet demand in the near future, and with the great importance of the container market for the port of Hamburg it is essential that this market will flourish. It is essential for the port of Hamburg, that the container market can operate smoothly without any form of crowding out, which brings negative consequences like delays, pollution and loss of market share. 

5.5 Port of Le Havre:

The port of Le Havre is the smallest port in the Hamburg – Le Havre range, and it has difficulty to compete with the other ports in the region. The good geographical location, directly to the sea, makes it accessible for the mega container vessels of the future. The port faces several threats in the future, such like the bad hinterland connection. The port does not have a modernised railway or waterway system to transport goods to the hinterland. Most of the hinterland traffic goes by road, and this results in congestion around the port area. The bad image of the port makes it difficult for the port to let investments in extra capacity be attractive enough for customers. 
Development of TEU volumes 2010-2020:

The port of Le Havre has a fluctuating growth trend over the last decennia. The container market shows a clear increasing trend, just like the other ports in the region, but the growth rates are fluctuating from 1% to 27% growth annually. It is therefore an unpredictable port to forecast, because it is unclear what trend will be dominant in the future: the high growth rates or the low growth rates. The port of Le Havre faced a early volume drop, due to the economic crisis. This volume drop occurred in 2008 with 6%, followed by a volume drop of 10% in 2009. This makes it interesting to see if the port will recover from these volume drops, and if it can conquer it’s threats in the future. The figure below shows the forecasting for TEU development to the year 2020:
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Figure 5.9 Graphic view of the TEU development of the Port of Le Havre 1975-2020 (figures: www.havre-port.fr).
This graph shows a clear increasing trend for the future, so it is clear that the market will recover from the economic crisis from 2009. The port of Le Havre faces the same trend as the other ports in the region concerning the growth rates. The growth rates will slow to come to a constant character of 3% annually. The double digit growth rates from the past, have become unrealistic and it is clear that the market in the entire range is slipping into the maturity phase. 

Development of the container market share 2010-2020:

The container market share in 2010 was around the 33%, this is second lowest market share in the region. This means that the container is of substantial importance for the port, but is not essential for the future of the port. It is interesting to see that the port of Le Havre is relative new to the container market, because the large growth begun in 1990 to develop steadily to 18% market share in 1998 and 33% in 2010. It is therefore interesting to see if the market share will grow on steadily, or that the container will become of lesser importance for the port. This matter of importance is essential for the investment in extra capacity, because if the container will become less important, the investment may become too much.
The figure below shows the forecasting on throughput figures in the future:
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Figure 5.10 Graphic view of the throughput development of the port of Le Havre 1975 – 2020  (figures: www.havre-port.fr).
This graph shows that the market will grow steadily, and also the total throughput will grow. This means that the total market will grow, but with a more constant character and not with the same speed as it has done in the past. The container market share will also grow steadily, to around the 42% in 2020. This market share means that the container market will become of more importance for the port of Le Havre. It is therefore wise to analyse if the port can handle a growth of the container market, which will become essential for the port’s existence.
Forecasting with the investments:

If the container market will become of more importance of the port of Le Havre, it is interesting to see if the current maximum capacity of 7 million TEU annually will be sufficient for future demand. The port authority of Le Havre, decided to expand the ports maximum capacity with the “port 2000 project”. This project will expand the port’s current maximum capacity with 2 million TEU to 9 million TEU annually. With the volume drops of 2008 and 2009, the current overcapacity was substantial. Due to the economic crisis in 2009, the overcapacity was 68%, in 2008 under “normal circumstances but with also a volume drop, the overcapacity was around the 64%. This is a substantial overcapacity, even with the current maximum capacity taken into account. With the forecasting of a more constant growth rate of 3% annually, this raises the question if an investment in 2 million TEU extra capacity annually is actually necessary. With the expanded maximum capacity of 9 million TEU annually, the market has to grow with 299% from 2009 to reach maximum capacity. 

The forecast shows that the market will grow with 30% between 2010 and 2020 and this will result in a large overcapacity in 2020. The demand in 2020 will be around the 3 million TEU , and with an maximum capacity of 9 million TEU, the overcapacity will be around the 66%. This means that only 34% of the capacity is operating, and 66% is not operating due to low demand.

	Maximum capacity container throughput (in TEU)

	7000000

	Overcapacity was in 2009:

	68%

	Overcapacity was in 2008

	64%

	Maximum capacity with Port 2000 (in TEU):

	9000000

	Market has to grow after completion:

	299%

	Expected market grow 2010-2020:

	30%

	Expected overcapacity 2020:

	66%


Table 5.9 Capacity analysis Port of Le Havre  (figures: www.havre-port.fr).
Forecasting without the investments:

With the growth rates coming to a more constant character to 3% growth annually, it is interesting to see what would happen if the investment in extra capacity will not be done.

The market will grow with 30% and the port will handle around the 3 million TEU of containers. This means that the current maximum capacity of 7 million TEU is easily sufficient to meet this demand. The overcapacity, when looked at the current maximum capacity, will lie around the 57%. This means that in 2020, only 43% of the current maximum capacity will operate the containers and still 57% will not be operating due to low demand.

	Maximum capacity container throughput (in TEU)

	7000000

	Overcapacity was in 2009:

	68%

	Overcapacity was in 2008

	64%

	Maximum capacity with Port 2000 (in TEU):

	9000000

	Market has to grow after completion:

	299%

	Expected market grow 2010-2020:

	30%

	Expected overcapacity without investing:

	57%


Table 5.10 Capacity analysis without investing Port of Le Havre  (figures: www.havre-port.fr).
This table shows that the port authority is overinvesting the market by investing in 2 million TEU of extra capacity. This investment can be cancelled, and the demand after 10 years can be handled with ease. This means that the investment decision is not based on the annual growth figures of the port, because if this was the case, this investment decision was not been taken.

5.6 Hamburg – Le Havre range:

The Hamburg – Le Havre range is the most busiest region with 5 major container ports operating in it. The individual ports all have their own characteristics and own strengths and weaknesses. A similar trend is seen with all the port, and that is that all the ports are investing in extra container handling capacity for the future. an important notion with these investments are, however, that the market growth will be divided between the ports in the region. It is therefore so, that when the market in Asia is growing fast, it automatically does not mean that the same growth percentages can be expected for an individual port in this region. A second notion is that the investment programmes of all the individual ports have a different time period, some run till 2040, others will run till 2025. It is therefore interesting to see what the different developments in overcapacity have as a result on the overcapacity on the entire region.
Development of TEU volumes 2010-2020:
As seen in the previous paragraphs, the comment trend is increasing for all the ports. When looked at the Hamburg – Le Havre range in total, a clear increasing trend is seen from 1975 till 2009. An interesting point is that, unlike the individual ports, the growth rates of the Hamburg – Le Havre range are of an constant character, a normal growth rate of 10% is seen several years. The economic crisis in 2009 has had a negative result for the individual ports, as well as for the Hamburg – Le Havre range, a volume drop of 17% is seen for the whole range.  With all the data from the individual ports, a forecasting has been made for the whole Hamburg – Le Havre range and the graph can be seen below:
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Figure 5.11 Graphic view of the TEU development of the Hamburg – Le Havre range 1975-2020 (figures: all the port authorities).
This graph shows a clear increasing trend towards the future, but with some interesting notions. The first interesting point is that it seems that the market in the whole Hamburg – Le Havre range  will recover from the economic crisis of 2009. This means that the market will grow back to normal volumes, and will grow on in the future. The second interesting point to see is that, like the individual ports, the growth rates will slow down and go from double digit growth rates to average growth rates of 4% - 5% annually. This means that the whole market in the Hamburg – Le Havre range  will reach the maturity phase and that the volumes on which the investment decision were based on have become unrealistic.  
Forecasting with the investments:
The individual ports in the Hamburg – Le Havre range have all invested in extra container handling capacity for a certain period. As seen in the individual ports, the container market will become more important for the port and global trade in the future. Secondly, the TEU development shows a clear increasing trend to wards the future, but with a more constant character. This means that the growth rates will slow down to 4% annually, instead of 10% - 15% annually. These lower growth rates can influence the demand for container handling capacity, and so the overcapacity that a port faces. 
The ports in the Hamburg – Le Havre range combined have a current maximum capacity of around the 59 million TEU annually. In 2009, due to the economic crisis the demand for container handling capacity in the Hamburg – Le Havre range was around the 30 million TEU. This resulted in an overcapacity of around the 48%. In 2008, under “normal circumstances”, the demand for container handling capacity was around the 37 million TEU, which resulted in an overcapacity of 37%. With all the investment plans combined, the planned maximum capacity for the Hamburg – Le Havre range lie around the 95 million TEU annually. This means that the market has to grow with 208% to reach the new maximum capacity. 
With the forecasting, made on the TEU development data, till the year 2020, an analysis can be made what the overcapacity will be in 2020. The container handling market will grow with 63% to a demand of around the 58 million TEU in 2020. With a maximum capacity of 95 million TEU, this will result in an overcapacity of around the 43% in 2020. This means that only 57% of the maximum capacity is actually operating containers, while 43% of the capacity is not operating, due to low demand. 
	Maximum capacity container throughput (in TEU):

	59015000

	Overcapacity was in 2009:

	48%

	Overcapacity was in 2008

	37%

	Planned maximum capacity (In TEU):

	95015000

	Market has to grow after completion:

	208%

	Expected market grow 2010-2020:

	63%

	Expected overcapacity 2020:

	43%


Table 5.11 Capacity analysis Hamburg – Le Havre range (figures: all the port authorities).
Forecasting without the investments:

As seen with the individual ports, it is interesting to see what will happen if the initial investments were not done. As the market will slow down to lower annual growth rates, it is not expected that the market will to a doubling in the next years. As the market will come to a lower, more constant growth rate of 4% annually, it is interesting to see if the current maximum capacity would be sufficient for the demand of the future. 
It is expected that the market will grow in the period between 2010 and 2020 with 63%. The demand for container handling capacity in 2020 will lie around the 54 million TEU. With the current maximum capacity of around the 59 million TEU, it will result in an overcapacity of around the 9%. This percentage overcapacity is very threat full for the entire Hamburg – Le Havre range, because some ports will not have any overcapacity and some ports have 20% to 40% overcapacity.  

	Maximum capacity container throughput (in TEU):

	59015000

	Overcapacity was in 2009:

	48%

	Overcapacity was in 2008

	37%

	Planned maximum capacity (In TEU):

	95015000

	Market has to grow after completion:

	208%

	Expected market grow 2010-2020:

	63%

	Expected overcapacity without investing:

	9%


Table 5.12 Capacity analysis without investing Hamburg – Le Havre range (figures: all the port authorities).
By just looking at the Hamburg – Le Havre range as one entity, the conclusion can be drawn that the current maximum capacity could be sufficient for the coming 10 years and after that some investment has to be made in extra capacity. But the problem is that the Hamburg – Le Havre range is not operating as one entity, but as several individual ports that all have their own investment plans and investment periods. This means that, for example, the German ports do not have any overcapacity in 2020 when not investing in extra capacity, and the ports of Antwerp, Le Havre and Rotterdam have an substantial overcapacity when not investing in extra capacity. To conclude, the German ports in the Hamburg – Le Havre range handle their capacity problems the best, but with an minimum investment in extra capacity, which can backfire when the market will grow more rapidly then expected. Secondly the ports of Rotterdam and Antwerp are anticipating on a longer period of time for their investments to flourish. This means that the situation in 2020 is troublesome, but can be explained by the fact that both investment plans will have to operate the port for the coming 20 to 30 years, The port of Le Havre, to conclude, is investing in a more modern port and also a larger port, but as seen in the data, the maximum capacity very hard to reach. A pro argument could be that the port of Le Havre will have to operate for the future and this was the last investment, but it can not be denied that the new maximum capacity will be too high and this will result in large percentages of overcapacities in the future. 
6. Market development:

This chapter will explain the market developments, that influence the demand for container handling capacity. For this research project, two indicators are chosen to define the market developments in the current situation. With this data, a forecasting is made to see if there is a clear trend to be seen and if this trend can support the conclusion drawn in chapter 5.

The two indicators that are analysed are: The import – export figures and secondly the GDP development. The Hamburg – Le Havre range serves a large hinterland and for this research project,  the indicators of several hinterland countries are analysed as well as the global trade partners: China, Japan and the U.S. 

For this research project, the hinterland of the Hamburg – Le Havre range was defined after the concept of the “blue banana”, a banana pattern over western Europe that are the largest markets that the ports in the Hamburg – Le Havre range serve. These countries are:

· Belgium.

· Germany.

· France

· Italy.

· Luxembourg

· The Netherlands.

· Austria.

· The United Kingdom.

· Switzerland

This chapter consist of two indicators that are analysed in four sections:

· Development Import – Export hinterland Hamburg – Le Havre range.

· Development import – Export global trade partners.

· Development GDP hinterland Hamburg – Le Havre range.

· Development GDP global trade partners.

6.1 Development Import – Export hinterland Hamburg – Le Havre range:

The import – export from the hinterland of the Hamburg – Le Havre range has grown rapidly since the start of the European union, with it’s free trade zone. The market developed from several counties, to one large European market with growing demands. A second development seen, is the globalisation that had a large influence on the import – export volumes. When it became fairly easy and cheap to import and export goods globally, as a consequence of the introduction of the container, the import – export volumes rose rapidly for all the countries in the hinterland of the Hamburg – Le Havre range. Just like the development of TEU volumes, a strong increasing trend can be seen in the development of import – export volumes from 1995 to 2010. The average growth of the import – export volumes in the hinterland countries of the Hamburg – Le Havre range from 1995 to 2010 was around the 128%. The strongest growth rates are seen in Luxembourg, Germany, The Netherlands, Austria and Switzerland. 
The forecasting for the period between 2010 and 2020 shows a clear increasing trend, but just like the development of TEU volumes, the growth rates are lower then in the previous period. The average growth rates for the period between 2010 and 2020 is around the 40%. This is a huge percentage drop and supports the conclusion that the overall trade growth rates from the past have become unrealistic. Double digit growth rates are not being reached, a more realistic annual growth rate of around the 3% - 4% is now the standard. 

The figure below shows the clear increasing trend between the period of 1995 and 2010, and also the stalling growth trend in the period between 2010 and 2020:
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Figure 6.1 Graphic view development import – export hinterland Hamburg – Le Havre range 1995 – 2020 Source: Eurostat
6.2 Development import – Export global trade partners:

The global trade partners for the ports in the Hamburg – Le Havre range are a long list, but the most important partners are China, Japan and the U.S. The import – export volumes for these countries are different from each other, because of the economic background per country, and also the accessibility per market per country. 
The economy of the U.S. can be considered the most open economy of the three, throughout the history from 1990 till 2010.  It is therefore interesting to see that the growth rates for the Import – export volumes are so fluctuant for the U.S., which can mean that the economy is also bouncing back and forth. Growth rates of 20% and more are no exception in the early 90’s, but growth rates became more constant around the 10% annually. The economic crisis in 2009 has had a serious influence on the import – export volumes, as volumes dropped by 16%. 

The Japanese economy has had the character of self protecting after the second World War. The own Japanese industry was protected from international industry, but in the early 90’s this process was changed a bit. The Japanese market opened up more, and Japanese industry even build production plants outside of Japan. The import – export volumes for Japan were always on a steady high, but from the beginning of 2000 this also changed. A lot of the market went to China and import – export volumes dropped a bit from a steady 10% annually, to 4%. The economic crisis resulted in a 20% volume drop and it is therefore interesting to see if the Japanese import – export can recover from this. 
The Chinese economy is only be free for a couple of years, but import – export volumes always were high. Low production cost has led to high export rates to Europe and the U.S. This trend is now repeating itself backwards, as the welfare in China is rising. Through this rising welfare, the import of luxury goods and raw materials rose high the last couple of years. 

The forecasting shows a clear increasing trend for all three countries, and that they all will recover from the economic crisis. The interesting point to see, is that also for these three countries, the import – export volumes will face stalling growth rates. Annual growth rates of around the 4% are more realistic in the future, which means that the entire market will face maturity phase. 
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Figure 6.2 Graphic view development import – export global trade partners Hamburg – Le Havre range 2000 – 2020 Source: Unctad.org
The average growth between 2000 and 2010 for these three countries was around the 177%. This growth percentage dropped dramatically in the period between 2010 and 2020, because the average growth rate for this period will be around the 36%. This clear increasing trend with stalling growth rates can be seen in the figure above,
6.3 Development GDP hinterland Hamburg – Le Havre range:

Just like the development of the import – export, it is interesting to see what the development will be of the GDP of the hinterland that the ports in the Hamburg – Le Havre range are serving. 

Just like the import – export volumes showed a clear increase in the period between 1995 and 2010, so does the development of the GDP. The markets in the hinterland of the Hamburg – Le Havre range show an average growth of 75% for the period between 1995 and 2010. This can be explained by the high economic growth in the period prior to 2000 and the increased welfare for the western European countries that it has as a result.

The forecasting for the period between 2010 and 2020 also shows a clear increasing trend for the development of the GDP, but also with stalling growth rates. The growth rates from the past of 10% annually have become unrealistic and growth rates of 2% to 4% annually are more realistic for the future. This means an stalling increasing market, which supports the conclusion that this has the same influence on the demand for container handling capacity in the future. The development of GDP for the hinterland countries will face an average growth of 29% in the period between 2010 and 2020.

The figure below shows the clear increasing trend between the period of 1995 and 2010, and also the stalling growth trend in the period between 2010 and 2020:
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Figure 6.3 Graphic view development GDP hinterland Hamburg – Le Havre range 1995 – 2020 Source: Eurostat
6.4 Development GDP global trade partners:
Just like the development of the import – export volumes, the development of the GDP will vary largely between the three countries. A clear increasing trend can be seen from the 80’s with large growth rates in the 90’s, the U.S. GDP was stalled, as the Japanese and more the Chinese GDP rose largely with growth rates of 30% not being an exception. The development of the GDP for these three countries showed an average growth of 231% in the period between 1995 and 2010, which is higher then the European countries; this can be explained by the booming Chinese economy.  The economic crisis has had the most damage on the GDP of the U.S., where a percentage drop of 61% was seen. 
The forecasting shows, just like the European countries, an increasing trend in the future, but with a stalling growth rate. The double digit growth rates are, apart for China, unrealistic and growth rates of around the 4% - 5% have become more realistic. This also means an stalling increasing market, which supports the conclusion that this has the same influence on the demand for container handling capacity in the future. The development of GDP for China, Japan and the U.S. will face an average growth of 54% in the period between 2010 and 2020. The GDP figures of China are the highest with an average growth between 1995 and 2010 of 601% ,but also a stalling trend of a 111% growth in the period between 2010 and 2020.
The figure below shows the clear increasing trend between the period of 1995 and 2010, and also the stalling growth trend in the period between 2010 and 2020:
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Figure 6.4 Graphic view development GDP global trade partners Hamburg – Le Havre range 1995 – 2020 Source: Unctad.org
7. Conclusion:
The main research question for this research project was:
“How do future investments in extra container handling capacity stand up against the actual capacity used?”

The container market has grown rapidly over the last decades, and ports have expanded largely over the last decades.  As we have seen, the container market acts upon the lifecycle theory. This lifecycle explains four phases: Adoption, Acceleration, Peak growth and Maturity. In the first three phases, a strong increasing trend can be seen, similar to the period between 1975 and 2000 for the container market. In the last phase, the growth will stall and eventually decline, and this maturity phase can be seen in the present container market, as well as in the future. Due to the globalisation of the world economy, the container market now holds several global players. These Trans National Companies (TNS’s) hold a majority in the container shipping market, and are vertically integrating into other businesses, like the container terminal handling. This process of vertical integration fits in the concept of a global supply chain, that is controlled by only a few players. 
To answer the main research question, several ports in the Hamburg – Le Havre range were selected and analyzed.  The selected ports were analyzed on several indicators, namely: threats, strengths, TEU volumes, container market share and the future developments. These port profiles became the basis to conduct empirical analysis on the annual figures per port, and also for the entire Hamburg – Le Havre range. Through analyzing the indicators of the different ports, it became clear that future developments can influence the future of the selected ports greatly. The introduction of mega container vessels, which need more depth to enter a port, will hold serious threat to ports without the sufficient depth. 
Through analyzing the TEU volumes and the container market share of the several ports, it became clear that the TEU volumes has risen fast the last two decades and, secondly, that the container has become of more importance to the ports. The container market shares have risen fast, from 1975 till 2009, and an interesting point to see is that the container market shares are very different per port. The German ports have the highest container market shares with around the 70% in 2009. This means that the container is of great importance for the revenues of these ports. The port of Antwerp is steady in the middle with around the 55% in 2009, which means that the container is important, but can be compensated by other commodities. The ports of Rotterdam and Le Havre show a minority for the container market share, with around the 30% in 2009. This means that other commodities are of more importance for these ports, and that the investments in extra capacity should be investigated. 

The development of the TEU volumes can be called spectacular, with annual double digit growth rates not being an exception. The TEU volumes rose from  2 million TEU for the Hamburg – Le Havre range in 1975, to almost 31 million TEU in 2009. With this enormous growth, several investments in extra capacity might be justified, but as we have seen, these high growth rates have become unrealistic. 

The economic crisis of 2009 will have a great impact on the container throughput, as well as for the future throughput. This can be concluded after conducting empirical analysis on both the TEU volumes as the container market shares for the individual ports. 
The TEU volumes of all the selected ports will decline in 2009, in 2010 a growth can be seen in the ports of Rotterdam and Hamburg, with Hamburg showing great recovery of 33% growth. In the period between 2010 and 2020, all the ports show a increasing trend, but with a more constant character. Annual growth rates of 3% will become more realistic, this means that the double digit growth rates will be from the past, and growth rates will stabilise itself. This means that the forecasting models, which the investments were based on, have become unreliable and have to be readjusted to the new situation. 

Empirical analysis has shown that there seems to be a split between two groups of ports. On the one side, the ports of Rotterdam, Antwerp and Le Havre. On the other side the ports of Bremen and Hamburg. Where the port of Rotterdam, Antwerp and Le Havre seem to be overinvesting, the port of Bremen and Hamburg seem to be under investing the market. 
The port of Rotterdam has a maximum capacity of 17 million TEU annually in 2009, with the 9.7 million TEU handled in 2009, the port of Rotterdam has an overcapacity of 43%.

The port of Rotterdam is investing in 17 million TEU of extra capacity annually, which means that the market has to grow by 249% to reach maximum capacity. The empirical analysis has shown that the container market for the port of Rotterdam will grow with 30% in the period between 2010 and 2020. This means that in 2020, the port of Rotterdam still has an overcapacity of 62%. If the port authority of Rotterdam decided not to invest in the extra capacity, and hold the original maximum capacity of 17 million TEU, the overcapacity will lie around the 25% as TEU volumes hit 12.8 million TEU in 2020. This brings to the conclusion, that it seems that the port of Rotterdam is overinvesting, when the current maximum capacity is still sufficient to meet demand in 2020.
The port of Antwerp has a maximum capacity of 15 million TEU annually in 2009, with the 7.3 million TEU handled in 2009, the port of Antwerp has an overcapacity of 53%. 
The port of Antwerp is investing in 7 million TEU of extra capacity, which means that the market has to grow by 208% to reach maximum capacity. The empirical analysis has shown that the container market will grow with 34% in the period between 2010 and 2020. This means that in 2020 the port of Antwerp, with a new maximum capacity of 22.5 million TEU, still has an overcapacity of 57%, at an TEU volume level of 9.6 million TEU in 2020. If the port authority of Antwerp decided not to invest in the extra capacity, and hold the original maximum capacity of 15 million TEU, the overcapacity will lie around the 38%, at a TEU volume level of 9.6 million TEU in 2020. This brings to the conclusion that also the port of Antwerp seems to be overinvesting, because the current maximum capacity of 15 million TEU is still easily sufficient to meet demand in 2020.

The port of Le Havre has an maximum capacity of 7 million TEU annually in 2009, with the 2.2 million TEU handled in 2009, the port of Le Havre has an overcapacity of 68%. 

The port of Le Havre is investing in 2 million TEU of extra capacity, which means that the market has to grow by 299% to reach maximum capacity. The empirical analysis has shown that the container market will grow with 30% in the period between 2010 and 2020. This means that in 2020 the port of Le Havre, with a new maximum capacity of 9 million TEU, still has an overcapacity of 66%, at an TEU volume level of 3 million TEU in 2020. If the port authority of Le Havre decided not to invest in the extra capacity, and hold the original maximum capacity of 7 million TEU, the overcapacity will lie around the 57%, at an TEU volume level of 3 million TEU in 2020. This brings to the conclusion that, like the port of Rotterdam and Antwerp, the port of Le Havre is heavily overinvesting the market. The current maximum capacity of 7 million TEU is easily sufficient to meet demand in 2020.
The port of Bremen has an maximum capacity of 6 million TEU annually in 2009, with the 4.5 million TEU handled in 2009, the port of Bremen has an overcapacity of 24%. 

The port of Bremen is investing in 3 million TEU of extra capacity, which means that the market has to grow by only 97% to reach maximum capacity. The empirical analysis has shown that the container market will grow with 35% in the period between 2010 and 2020. This means that in 2020 the port of Bremen, with a new maximum capacity of 9 million TEU, only has an overcapacity of 35%, at an TEU volume level of 5.8 million TEU in 2020. If the port authority of Bremen decided not to invest in the extra capacity, the current maximum capacity of 6 million TEU is held. This means that the overcapacity will lie around the 3%. This means that the port authority of Bremen has made the right decision to expand the port’s maximum capacity, but at the same time raises the question if the port authority if not under investing. If, after only 10 years operation, the initial investment of 3 million TEU of extra capacity already for 65% operational is, it can be expected that the maximum capacity reached in the period between 2020 and 2030. With a container market share of 79% in 2020, the container has become the most important commodity of the port. This brings to the conclusion that it seems that, although the initial investment decision is justified, it seems that the investment is not sufficient to meet future demands. 
The port of Hamburg has an maximum capacity of 13.5 million TEU annually in 2009, with the 7 million TEU handled in 2009, the port of Hamburg has an overcapacity of 48%. 

The port of Hamburg is investing in 7 million TEU of extra capacity, which means that the market has to grow with 193% to reach maximum capacity. The empirical analysis has shown that the container market will grow with 45% in the period between 2010 and 2020. 

This means that in 2020 the port of Hamburg, with a new maximum capacity of 20.5 million TEU, only has an overcapacity of 34%, at an TEU volume level of 13.5 million TEU in 2020. if the port authority of Hamburg decided not to invest in the extra capacity, the overcapacity will be 0%, because the maximum capacity of 13.5 million TEU will be reached by the year 2020. This bring to the conclusion that, like the port of Bremen, the initial investment decision was correct. However, with only an overcapacity of 34% after 10 years operation, the initial investment seems to be an under investment. With a container market share of 77% in 2020, the container has become the most important commodity of the port. This brings to the conclusion that it seems that, although the initial investment decision is justified, it seems that the investment is not sufficient to meet future demands.
The Hamburg – Le Havre range, to conclude, has an combined maximum capacity of 59 million TEU annually in 2009. With the 30 million TEU, handled in 2009, the Hamburg – Le Havre range has an overcapacity of 48%. The Hamburg – Le Havre range combined, is investing in 36 million TEU of extra capacity, which means that the total container market for the Hamburg – Le Havre range has to grow with 208% to reach total maximum capacity. The empirical analysis has shown that the container market will grow with 63% in the period between 2010 and 2020. This means that in 2020 the Hamburg – Le Havre range, with a new maximum capacity of 95 million TEU, will have an overcapacity of 43%, at an TEU volume level of 53 million TEU in 2020. if the port authorities of the Hamburg – Le Havre range combined decided not to invest in the extra capacity, the overcapacity will lie around the 9 %, at an TEU volume level of 53 million TEU in 2020. This brings to the conclusion that the Hamburg – Le Havre range combined is operating fairly good to 2020. The initial investments are justified, when combined, and this makes this conclusion somewhat unreliable. 

When looked at the port growth rates, the constant character and the lower annual growth rates are interesting. When analysing the market developments, the same trend can be seen. Import – export figures from the hinterland of the Hamburg – Le Havre range ports, as well as the overseas partners (China, Japan and the U.S.) also has lower growth rates and more constant growth rates in the future. 

The GDP development of the hinterland of the Hamburg – Le Havre range ports, as well as the overseas partners (China, Japan and the U.S.) also show a more constant, lower growth rate in the future. This means that the market developments are in line with the container market developments.

The answer to the main research question can be answered on different levels of scale. When looked at the ports individually, the conclusion should be that it seems that three ports (Rotterdam, Antwerp and Le Havre) are overinvesting the market. The initial investment decision of these ports can not be justified by the forecasting figures seen in the empirical analysis. The two German ports (Bremen and Hamburg) seem to be under investing the market. The initial investments decision can be justified by the forecasting figures seen in the empirical analysis, but the new maximum capacity will be reached on short term. The fact that the container is also the most important commodity for these two ports, brings to the conclusion that the initial investment decision is correct, but the volume of extra capacity is too low to meet long term future demand. 
When looked at the Hamburg – Le Havre range as a whole, the conclusion should be that the region is operating fairly good. The growth rates are constant, but good and in line with the market development. The investments decisions seem correct, when an overcapacity of 43% is reached by 2020 when the investments are done. When the investments are not done, the overcapacity for the Hamburg – Le Havre range in 2020 lies around the 9%. This brings to the conclusion that the Hamburg – Le Havre range needs to invest in extra capacity, and that the extra capacity of 36 million TEU annually is a good number to meet demand in the future. This conclusion is only based on the Hamburg – Le Havre range, thus that some ports face high overcapacity is not taken into account. This means that, when looked on different levels of scale, different investment decisions and conclusions can be drawn from the empirical analysis. 
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· Throughput data Port of Rotterdam.

· Throughput data Port of Hamburg.

· Throughput data Port of Antwerp.

· Throughput data Port of Bremen.

· Throughput data Port of Le Havre.

· Throughput data Hamburg – Le Havre range.

· Import export figures hinterland and trading partners Hamburg – Le Havre range.

· GDP development hinterland and trading partners Hamburg – Le Havre range.
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