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Abstract 
The main purpose of this thesis is to evaluate the current situation and potential of Port of Shanghai  and Rotterdam in terms of the performance of port logistics systems. Each ports has their strengths and weaknesses in the logistics system. As a result, this paper show a comparison of two ports that the performance of the port logistics systems is being evaluated by different factors. These are infrastructure, logistics services, border procedures and time and reliability of Supply Chain. The study also emphasizes the port`s important role in the logistics development which describing the changing role of the ports from  traditional transport hub to value-added logistics center.
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Chapter 1 Introduction
1.1 Background
The ongoing development of global trade has significantly increased the demand of shipping industries which has experienced steady growth during the past few decades. Most of developed countries or regions own seaports. Port as an very important sector of maritime transport has existed for some thousand of years. It used to act as a simple transshipment hub where freight passed between ships and landside transport as a result of its geographic element and transshipment function. 
According to Stopford (1997), a port is a geographical area where ships are brought alongside land to load and discharge cargo-usually a sheltered deep water area such as a bay of a river mouth. Based on different geographical characteristic, ports can be classified into hub, non-hub, and feeder according to their function in the shipping system and their role in the region. A hub port is a node where feeder shipping routes are connected with each other and with inland transport modes routes for ocean-going voyages. In this case, port as a transshipment place and gateway point that large-scale trade volumes are concentrated. Thus, port-related activities agglomerate in the port to impact the regional or local economy. Feeder ports mean that ports do not located on the overseas routes directly. They are only connected by coastal or river vessels to the hub ports. While non-hub ports are those in between hub and feeder ports. They may have direct routes to overseas destinations and short sea links, and they may also have a small feeder links with feeder ports, but they lack a strong port industry mix (James J, Brian 2004).
Base on the history research, ports position an very important role in transport sector as a result of its low costs and large-scale quality, port performances affected land competitiveness directly by influencing business` concentration and national governments`strategies. Thus, more and more ports are seeking specific and competitive advantages in order to be world-class ports. In the first stage, the geographic advantage playing the most important role in port function and operation in the history of port development, port-related activities are increasing steadily. Then, some non-monetary components in logistics perspective which would decrease transport costs, such as time, reliability, safety, quality, were proved to tend to represent a increasingly crucial role. Especially the developed and advanced techniques would gain the economies of scale from the supply side. In this case, logistics strategies become increasingly important which lead to additional activities besides transport in port operations. 
Robinson (2002) suggested that the role of ports and the way in which ports position themselves must be defined within a paradigm of ports as elements in value-driven chain system, not simply as places with particular, if complex, functions. And Panayides (2006) noted that the demand for maritime transport nowadays cannot be solely considered to be a derived demand emanating from the need for products, but rather as an integrated demand arising from the need to minimise costs, improve reliability, add value, and a series of other dimensions and characteristics pertaining to the transportation of goods from the point of production to the point of consumption. 
In addition, port plays an important fundamental role to develop the national economy. Therefore the government enhances the investment in port infrastructure. And the Port Authority have to rethink and clarify the role of port with the demand of logistics service specialization and globalization. The focus has become to how to reduce the cost of port construction and maintenance in maximum and which high-efficient mode of port management is going to be used. 
This thesis is about the role of ports which contribute into the development of logistics and supply chains, a role which can vary from that of simple transshipment hub to important logistics node. It investigates the evolution process of logistics concept and the role of ports in each stages. Literature reviews is analysed in order to get an understanding of how ports fit for the development of logistics, and two significant ports are chosen in case study to discuss the performance of logistics systems in each ports. 
The focus of the thesis is on the Port of Rotterdam and Shanghai. Port of Rotterdam is viewed as the most advanced port in the world. Its business model in the port varies from only water with a quay to a complex one. The Port of Rotterdam has an extensive port and industrial complex model which interconnected production and service providing activities. While, Port of Shanghai as an international shipping center is going to be or being the world`s busiest seaport. Those two ports differ not only in functions, but also administration and operation, etc. 
1.2 Problem analysis 

There has been done some researches related to this subject. These reports investigated the role of port in global supply chains and the opportunities to attract new economic activities in logistics. The central arguments of this thesis is that ports have to reform its role with the evolution of logistics concepts. 
Coming from the problem introduction above, it is possible to define the main objective of this thesis:

	To examine traditional, current and emerging roles played by ports in the context of logistics and supply chain management. To draw lessons from the top port of each region.


The main research question is derived from the objective. The following research question has been formulated for this research:

	What is the role of Port of Rotterdam and Shanghai in each logistics industry, and How is the performance of logistics systems in each ports?


Which can be divided in the following sub-questions:

· How does the seaports logistics develop?

· What is the major trends of maritime logistics industry?

· What is the major trends of port development?

· What are the components of the gateway port and what factors are of influence?

· How does port classify in function, operation and administration perspective? 

· Which level does Port of Shanghai and Rotterdam stay in?
· Does the Port of Shanghai be a world-class port in the worldwide?
1.3 Methodology

The main objective of this thesis is to make an analysis of Port of Shanghai and Rotterdam in terms of the performance of logistics systems. This objective specifically includes analysing the Port of Shanghai in terms of port infrastructure, technology information, connecting transport system and efficiency of operation of logistics. In order to come to a well structured analysis I used literature, articles, books and the knowledge of the past years. 
All the research questions in this thesis are answered by conducting a case study combined with an literature study. The literature study is used to identify and analysing trends and developments in port and logistics. Furthermore, in the literature review, a scarcity of research concentrating on the evolution of the role of ports in line with the changing of logistics concepts. Being exploratory in nature, this research aims to gain a comprehensive picture of logistics concept research by asking questions from different perspectives.
In order to generate detailed information, the case studies have been used to compare two ports` logistics systems. Moreover, the methodological framework was introduced to analysis those factors to seeking what would Port of Shanghai can learn from the case of Rotterdam.
Chapter 2 Literature review of port studies
2.1 Introduction

This chapter gives an overview of the literature that has been published by different scholars about the role of port positions in logistics and supply chain management. The purpose of this literature review is to provide a better understanding of why and how the changes in international trade, transport and shipping affected logistics industry, and then how port management model changed within this changes. First, major trends in the maritime transport and liner shipping network are discussed to get a better understanding of how global maritime networks developed. Hoffmann (1998) has written about changes in maritime logistics. He discussed about how hub-spoke network turns out. Also, Notteboom and Winkelmans (2001) have written about these changes within the development of logistics and about how the role of port changes to face those challenges. Second, De Langen and van der Lugt(2005) have contributed to the existing literature about the role of port developed with the evolution of logistics concepts. They noted that the multinational function of ports were diminished and replaced by logistics activities with a more regional function and stronger integrated with production activities.  
2.2 Changes in global maritime environment and liner shipping

Globalization and transport revolutions has become a central issue for almost all segments of industries at a global scale(Friedman,2005). The booming of global trade needs more capacity in freight transport. And seaport is viewed the most important freight transport node in contrast to other nodes, like airports and train stations. Thus, large size vessel has turned out a very useful and profitable mode in global im/export trade. Hoffmann (1998) has written about two trends lead to concentration process in shipping industry:
First, the increasing of global trade as a proportion of world GDP made governments and international organizations prefer to improving ports and shipping capacity and service increasingly. This leads to larger optimum unit sizes of vessels, ports, and companies in port industry.  

Second, even though the fixed costs has increased as a result of construction of port facilities, the change of technological has led to an decrease of variable costs as a proportion of total average costs. And the transport costs is a biggest proportion of variable costs in any industries. Thus, this increases the incentives for shipping companies seeking for the maximize capacity vessel in order to reduce unit costs (i.e., to achieve economies of scale). 
After dramatically increased of vessel size in recent years, faster and larger vessels, and improvements in cargo handling at ports are significant trends. Larger operators would use their economic of scale to get market power. In the meanwhile, larger vessels means fewer port calls and more transshipment. This tendency directly leads to further concentration of port traffic in fewer and larger ports. However, there are only certain ports can handle such ultra large vessels. Thus, there is growing traffic concentration at certain ports. 
Normally, more and more small-sized shipping lines and port terminal operators face the threat which they lacked of the market power in favour of the shipping lines and the added capability of dealing with huge amount of cargo. Increasingly, many mid-sized ports are playing a feeder role to the very large ports as hub and spoke networks have emerged (Hoffmann,1998). The development of the smaller ports is mainly dependent on the route strategies of the major shipping lines to attract increasingly call of shippers. 
Larger shipping companies can get more profit by economic of scale to get market power. However, this factor has diminished as a result of competition from international shipping companies. Meanwhile, the emergence of global production systems, in which raw materials, components, and final products are sourced, manufactured, distributed, and shipped globally, has required a profound restructuring of the transportation industry. Thus, the needing of efficient logistics process to optimize transport chains, manage and integrate them within seamless production, distribution and trading systems becomes the new trends. Therefore, in the next section, I raise attention to the trends of logistics concept in maritime sector. 
2.3 Developments in logistics concepts

First, the role of maritime logistics in maritime environment was defined. Maritime logistics is concerned with maritime transport (i.e. Shipping and ports), traditional logistics functions (e.g. Storage, warehousing, offering distribution centre services) and integrated logistics activities (e.g. Value-added services including labelling, assembly, repairing) (Nam, Song, 2011). Maritime logistics is often viewed as a process of planning, implementing and managing the movement of goods and information with ocean carriage being involved. In this way, ports have a great chance to play an important role as the center of global logistics activities. Ports become a hubs have to meet and provide the global standard in terms of hardware and soft ware by investing for world -class infrastructures and by experimenting with several policies (UNESCAP,2005). In this case, the role of ports mostly as the hubs work in the whole logistics process. 
Many factors such as standardization in production components, low transportation cost and the revolution of information and communication technology make it possibale for global companies to source raw materials and product components all over the world and to bring together and assemble raw materials, parts, and semi-finished products at a single or a few locations to reduce by a significant amount overall cost without any local interference to product quality (UNCTAD,2006).
It can be concluded that efficient logistics process would affect the performance of ports. Thus, the function of those logistics process and liner shipping network highlights the role of ports in maritime transportation. How does the changing of logistics affects the role of ports would be discussed in the ensuing paragraphs.
Fordism to Post-Fordism

 has written about the impact of some structural changes in international trade in the sense that logistics operation issue has to be changed in the framework of port management. The most important change in economy is shift from Fordism to post- Fordism. The Fordism economy is based on the concept of ' economies of scale ' in production, whereas post- Fordism is more directed towards ' economies of scope ' and flexible organizations through co-operation in economic networks. Post- Fordism is more focus on consumers` requirement, which associate with product variet, the quality and the reliability of the consumer goods. Together, the short product-life cycles and the short time-to-market affect the logistic chains leading to more adoptable multi-firm organization structures for most production companies. 

Table 1 . From Fordism to post-Fordism

	
	Fordism
	Post- Fordism

	Source of competitiveness
	Economies of scale based on basic production factors (capital, land, labour)
	Economies of scope based on advanced production factors (know-how, procedures)

	Nature of products
	Standard products

Extended life-cycle

Low lead-time
	Large product variety

Short life-cycle

Short time-to-market

	Environment
	Stable, limited insecurity and risk

Existing markets and products
	Dynamic, high insecurity and risk

New markets and products

	Organization 
	Integrated firm

Standard procedures and process

In-house production ('make')
	Flexible multi-firm networks

Incident management

Outsourcing ('buy')


In the above paragraphs, the changing of logistics are discussed. Outsourcing of logistic functions is viewed to be an important strategic option as a result of surpassing the capability. In the post-Fordian era, there are three basic forms of outsourcing can be distinguished with regard to supply chain management: (Notteboom and winkelmans, 2001)

· The outsourcing of the production of components. Increasingly large production units in favour of the global cooperation which organized on a global or local scale. The demands of the market has resulted in manufacturers increasingly entrusting the logistics to third-party logistics providers (3PLs). Therefore, outsourcing logistics has allowed the manufacturers to focus on their core business activities to benefit from the economies of scale of their 3PL partners and the broad range of services offered by specialized logistics services providers (UNCTAD, 2006).
· Value-added logistics (VAL). Due to the booming global trade and technology development, the significant changing is concentration and internationalization of logistics service providers. In this case, customers prefer to look for overall logistics service providers, such as shipping lines, forwarders and terminal operators. Thus, logistics providers search for attracting more sophisticated value added activities, while others lack the required scale and capabilities (De Langen and van der Lugt, 2005). Value-added logistics is an emergency concept in logistics industry nowadays . It would be discussed in the latter section to explain why value-added logistics changes the role of ports in line with the development of logistics. 
· The outsourcing of transportation, warehousing and distribution. Not only outsourcing of transportation is already widespread, but also warehousing and distribution activities are becoming fast growing outsourcing businesses. Many companies have acknowledged that warehousing and distribution is not part of their core business and as a result these operations are outsourced to logistics service providers (Notteboom, Winkelmans, 2004).
Three stages of the evolution of logistics concept 

To get a better understand about how the evolution of logistics concept impact the role of ports changing, De Langen and van der Lugt classified 3 stages that have evolved in Europe first :

· Internationalisation products are delivered directly to different markets in Europe. In this stage, transport is decentralised, different countries in Europe were different markets. The national distribution centres were contributed into different consumer markets. 
· The second stage is the concept of integration Central European Distribution which a single physical central distribution location where value added activities can take place is to get more efficient logistics. Such a single distribution center serves all European markets. In this case, the port where this certain single distribution centre was located can be defined as a gateway port. 

Gateway port - Ports serve as a critical link between geographical areas or regions by providing a system of road, rail and marineas transportation infrastructure of national significance for international trade as a node in a globalized supply chain(Jose, 2004). Strategic location, efficiency and reliability, connectivity and shipping frequency and adequate infrastructure are the key determinants of gateway ports. 
· Strategic location: situated on the main maritime routes; situated in or near production and/ or consumption centers; with natural deep water harbors, natural breakwater and big waterfront and landside development possibilities(UNCTAD,1992). The two top ranked ports, Hong Kong and Singapore as very good examples, have been chosen by major container lines as interchange points between main line and feeder services.

· Efficiency: speed and reliability of port services. Competitiveness as the ability to get customers to choose a particular service over competing alternatives on a sustainable basis (Schlie,1996).

· Adequate Infrastructure: include physical and soft elements. Physical infrastructure includes not only the operational facilities, but also the inter-modal transport. The soft infrastructure refers to the manpower employed. Worth to noted that information technology is applied increasingly in logistics. 

· Connectivity: flexibility networks around transshipment ports where different trade routes intersect and interconnect have replaced traditional port-to-port routes. And great frequency of ship calls allows for greater flexibility and lower transit time. 

Likewise, high performance distribution systems will be required. Thus, an ideal gateway port should provide a diverse range of services that are highly integrated. The role of gateway ports is definitely played when logistics is taken into account. 
· Central coordination logistics platform. This concept focus on the combination of logistics efficiency and market expansion which was driven by customer requirements. 
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Source: International Journal of Logistics
In the next section the development of ports are discussed. As major gateways for maritime trade, many ports are taking advantage of their strategic position in the logistics chain by offering numerous additional value-added services (Alderton,1999).
2.4 Trends in port sector

Ports and maritime transport have existed for some thousands of years and have developed in line with the evolution of international trade which has been inherent in shaping the modern world. Ports and maritime transport thus play an important role today in global commerce. It is important to first define exactly what is meant by the term "port". 
Definitions

	Port is a geographical area where ships are brought alongside land to load and discharge cargo-usually a sheltered deep water area such as a bay of river mouth.(Stopford,1997)


Traditionally, ports with high volumes of local cargo can be a transshipment centre. However, some small ports no local cargo at all. Thus, this led to new trend that many big ports has generated additional business by attracting the cargo from other small ports. The concentration also happened in the port sector. As I discussed that concentration can lead to lower unit costs through scale economies. To be attractive as a transshipment centre, a port need to have a local cargo base or at least to be located near another port which has its own cargo base (Hoffmann, 1998). 
Also, Notteboom (2004) noted that shipping lines try to attract cargo by differentiating from competitors through calling in different ports. This change was merely to develop terminal capacity; it can save relatively high transport costs over land. But, due to the huge increase of cargo volumes, the competition among those transshipment ports also increased. To gain cost-minimise is always the main goal during the logistics process. Thus, More and more ports were searching for a more complex liner shipping network (multiport) to attract direct calls of large vessels. 
As I discussed above, globalization has created a real-time global marketplace and a business focus and concentration on maximizing comparative advantage. Many factors such as standardization in production components, low transportation cost and the revolution of information and communication technology make the concept of 'Globalization' more possible. Raw materials, parts and semi-finished products can be brought together as a single or a few locations (UNCTAD,2006). Thus, many companies have generated existing logistics places into a few integrated logistics centers. In this case, ports have played an important role as the center of global logistics activities. For instance, Reebok has selected the Port of Rotterdam as its logistics center is a good example. The logistics center concept would be discussed in the next section.
The key factors for transshipment center ports are strategic location, high level of operational efficiency, high port connectivity, adequate infrastructure, adequate info-structure and a wide range of port services (Tongzon, 2001).
As a result of value-added logistics, the function of ports also have to be redefined. Robinson (2002) notes that the role of ports and the way in which ports position themselves must be defined within a paradigm of ports as elements in value-driven chain systems, not simply as places with particular, if complex, functions. Thus, the role of port has to be redefined to fully fulfill the evolution of logistics. De Langen and van der Lugt(2005) thought that the role of ports in global supply chains varied and had opportunities to attract new economic activities in logistics. 
After the reflecting by logistics trends, Panayides(2006) noted that the demand for maritime transport nowadays cannot be solely considered to be a derived demand emanating from the need for products, but rather as an integrated demand emanating from the need to minimize costs, improve reliability, add value, and a series of other dimensions and characteristics pertaining to the transportation of goods from the point of production to the point of consumption. He has contributed that the changing role of ports in logistics and supply chain management can vary from transshipment hub to logistics node, and which in turn is heavily dependent upon the supply chain strategies of those who use these ports. De Langen(2004) had concluded that ports are not only as a location for logistics activities, but also clusters of economic activity. 
Also, Notteboom (2000) defined a port by using cluster effect concept:

	A seaport is a logistic and industrial centre of outspokenly maritime nature that plays an active role in the global transport system and that is characterised by a spatial and functional clustering of activities that are directly and indirectly involved in "seamless" transportation and information processes in production chains .(Notteboom,2000)


While, logistics management has weaken after firms realising that Supply Chain Management is a way to get competitive advantages (Panayides,2004, Novak et al, 1994). Supply chain management started fulfilling the requirements of customer and focusing on the alignment of all activities to create competitive advantage for serving these customers. Thus, ports as an important part in logistics concept should arrange different supply chain management model with varing conditions.
It is very important to know the logistics management is differs from the supply chain management, thus De Langen and van der Lugt defined logistics management is a part of supply chain management and is significantly influenced by changes in supply chain strategies. 

Figure 2 . Emergence of distribution related logistics concepts related to managerial focus
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Therefore, the needing of reform and rethink concerning the ownership and management of the ports sector associated with varing Supply Chain Management Model. Brooks and Cullinane (2007) noted that many governments have moved to extract themselves from the business of port operations and have concentrated on monitoring and oversight responsibilities. Baird (1995) put forward four models of port administration for the various aspects of ports activities. Also, the classification of ports capture all relevant aspects of the relation between the market and the government (Stevens, 1997).
Zhang, Xiao (2010) has discussed about different Supply Chain models in the sense that port logistics development model is a key issue related to the port function location and the core competitiveness. He concluded that the operating mechanism of the modern port needs to advance with the times to seek the own logistics model according to local conditions. Each model has its own characteristics in the physical environment, hardware, management and government support. 

With the development of ports, the core of port management concept has experienced a process that is from the cost idea to the profit idea then to the integrated logistics service concept (efficiency idea) (Zhang, Xiao2010). Thus, he concluded that the needs of ports to select a model suited to their development associated with local conditions, the own conditions and characteristics of each model to make matching. 
2.5 Standards of logistics performance

Wood et al.(1995) described three categories of standards of logistics performance in terms of nations: the first world, the emerging economies, and the third world. The Netherlands is stay in the First world, and China is in the emerging economies level. He had used some factors to measure a nation`s logistics performance which includes infrastructure, performance, information system and human resources, etc. He noted that all of the logistics infrastructures can be said to be highly evolved, certain differences remain due to historical development and geography in the First world. The detailed classification of logistics performance was summarized by Simchi-Levi et at. (2000).

Table 2: The classification of Logistics Performance

	
	First World
	Emerging 
	Third World

	Infrastructure
	Highly developed
	Under-development
	Insufficient to support advanced logistics

	Supplier operating standards
	High 
	Variable 
	Typically not considered

	Information system availability
	Generally available
	Support system not generally available
	Not available

	Human resources
	Available 
	Available with some searching
	Often difficult to find


2..6 Conclusion

The development of ports is very much linked to the development of the economy. This relation can be explained in two ways. The first explanation is because port is viewed as a main economic driver will gain enormous capital which contributes into national economy. The second explanation is because nation`s economy or region`s economy is developing rapidly and it will invest in its transport and maritime transport facilities to improve its ports development. 
Generally, most ports acted as simple transshipment hubs where freight passed between ships and landside transport. But more and more ports were further worsening as a result of losing their geographic comparative advantages after technological developments. Thus many original port areas face the challenge increasingly and need new strategy. Moreover, ports are always seen as engines to affect the regional or national economic development. 
This chapter focuses on the role of ports in global logistics chains and the opportunities to attract new economic activities in logistics. The function of ports has been changed from traditional transshipment in order to transfer goods to an important role in the management and coordination of materials and information, as the transport is a integral part of the entire supply chain (Chen. C, 2001).
In addition, each ports has stayed in different levels in terms of  performance of logistics systems. In the next sections, methodological framework and case study would be used to examine the performance of logistics systems in Rotterdam and Shanghai.
Chapter 3 Methodological Framework
As the important logistics nodes, the level of the logistics service is the core competitiveness of ports. In order to generate detailed information, the attributes of a world-class logistics system are used to compare two ports logistics systems. Then, the compositive method of attributes is proposed to categories logistics systems in two ports. According to Wood et al.(1995) and LPI (logistics performance index), the four general attributes, i.e. infrastructure, performance of logistics services, border procedures and time, and supply chain reliability are employed. 
The purpose of case study is to conclude the performance of the logistics systems in two ports. Port of Shanghai and Rotterdam represent top port of Asia and Europe respectively. Those two countries are studied in detail to draw logistics lessons applicable elsewhere. Therefore, the focus is evaluating how efficient the operation of logistics in two ports. Thus, in this section a methodological framework will be outlined first.
3.1 Infrastructure

The key role of an integrated logistics system is to assist in the production, consumption and distribution, which means that goods must be produced and delivered to the market in the right quantity, required quality, and at a competitive price(Christopher, M., 1998). Thus, I would use 4 main factors to explain the importance of quality of infrastructures in port logistics systems.  
The infrastructure of ports are an essential component of modern port logistics systems. There are two ways of measuring port infrastructure quality: physical indicators and economic or financial indicators. 

First, physical indicators generally refer to maritime infrastructure which consists of port facilities and maritime transportation networks. 
Maritime transportation networks can be considered a proxy of the port`s accessibility to global ports. And the maritime transportation connectivity can be measured by degree and betweeness of two ports` centrality in the Worldwide Maritime Transportation Network (WMN). Y. Hu and D. Zhu(2008) has noted that a typical hub-and-spoke structure consists of interconnected hubs and other nodes which allocated to a single hub. This structure allows the carriers to consolidate the cargo in larger vessels to lower the transportation cost. Thus, the more connection the interconnected hubs(central nodes) with other nodes would reduce transportation cost. 
Moreover, port facilities consists of hardware and software. Hardware infrastructure includes  land which is referred logistics activities and exit of cargoes. Software infrastructure refers to port operating systems. For instance, the port dues and cargo-handling charges. Both facilities can fairly determine the strategy of port development. 

Second, it is important that the movement of goods can be made by combining several modes of transport from ports to a destination. Thus, economic and financial indicators are usually related to the hinterland accessibility (road, rail, etc.). Land-side efficiency is related into the the expansion of port capacity by new transport infrastructures (Khalid and Richard, 2004). And what is more, information platform and logistics technology would promote rapid development of logistics industry. Thus, I set the quality of ICT infrastructure as an indicator also.  More stable and innovative ICT system represent more advanced logistics system. Also, I set more specific indicators which comprises several third-level indicators in the table.
 Additionally, the length and production of berth are used to measure the quality of port infrastructure. Moreover, more capacity of warehouse would provide more capacity for cargos to stay.
3.2 Services 

From the port logistics services, we can see the current operation performance and sustainable development of port logistics industry. So it is easy to know the strength and weakness of port logistics industry. The mainly indicators refer to domestic logistics costs and the size of port logistics.  Lower logistics cost is always the objective of logistics services. As I discussed above, the maritime sector has low transaction costs and large economic of scale which locate the most important status in transport sector. Thus, the quality and efficiency of port logistics industry are mainly determined by domestic logistics costs and the size of port logistics. 
For domestic logistics cost, the timely and costs delivery of shipments to destination are used to indicate this factor. Shorter time and lower costs means low logistics costs and efficient logistics performance. Also, other infrastructure charges of ports are used to compare the domestic logistics costs of two ports. For the size of port logistics, the handling capacity of port logistics refers to the quantity of goods which load and unload in the port. That is the reason that ports expand the investment of port infrastructures to get more capacity of port logistics. Thus, throughput which is divided into cargo throughput and container throughput is used to measure the size of port logistics services. 
Port charges are caculated by the sum of various tariffs which are based on GRT, NRT, length, draft and etc. In order to compare two ports` charges,  harbour and light dues; pilotage; towage; mooring/unmooring and ancillary charges are used. Harbour and Light Dues are using charges according to the tonnages of vessels. Pilotage charge is the service fee which is calculated by the size of a vessel and/or the distance. Ancillary charges consists of portlclearance chare; port entry fee; maritime welfare chares and harbour cleaning and maintenance fee, etc.
3.3 Operation process
Operational indicators are more direct concern to port management than financial indicators. The important information to concern is the number of ship arrivals and a breakdown of the ships` time in port for each class of cargo. Generally, it can be indicated by turn-round time and degree of congestion. The turn-round of ships in ports direct concern to ship owners and operators, and then concern to shippers and consignees who must pay the freight rate (Plumlee,1975). Normally, turn-round time is total time between arrival and departure for all ships which divided by number of ships. What is more, the congestion level is also an excellent indicator to maintain of port effectiveness. The congestion of ports means longer waiting time
 for berthing spaces in the port. The figure must be higher when congestion exist than ports without congestion. 
Any reduction in turn-round and waiting time would therefore reduce the overall cost of the delivered goods (Tyworth and Zeng, 1998). Thus, for a efficient port, quick vessel turnaround time and high berth production are very important factors. The longer a vessel stays at the berth, the more the port charegs for the vessel`s stay.
 According to the development of SCM, the process of operation of port is a key prerequisite to improving the efficiency of port logistics. Based on the investment of capacity of container terminal, the container ship turnaround time at port would be a core factors to decide the efficiency of a port. Moreover, import and export time is a useful measurement of logistics performance.  
3.4 Supply chain reliability

Time and costs are not the only dimensions in which reliability is also important. The reliability of the supply chain is the most important indicator of logistics performance. Normally, the reliability is evaluated by the quality of logistics service which is mainly measured by import and export time directly. Notwithstanding, most customers mainly consider whether cargos delivery within the promised time and whether errors exit, the speed and route are not the only factors that can affect import/export lead times (LPI,2010). The border process
 has a big possibility to influence the whole logistics process. Thus, delay in actual delivery which can be caused by the unpredictability of the clearance process itself may be more important than average import/export lead time in understanding logistics performances. More over, clearance time and transparency of customs clearance are used to measure the efficiency of customs clearance process(LPI, 2010). Thus, delays in logistics process, which is caused by custom clearance services is the main indicator to measure the reliability of the port management in SCM instead of the average import/export lead time.
3.5 Business environment

This attribute give a brief overview of the opportunity to invest in the ports. Business environment would be influenced by changes of internal and external environments. Good environment means challenges for the neighboring port development. The most attractive factor is indicated by the foreign investment in port infrastructure.  
Table 3 : Attributes of port logistics systems performance 
	General attributes
	Specific attributes
	Indicators  

	Infrastructure 
	Maritime transport 
	Maritime  accessibility

	
	Port infrastructure
	Port  infrastructure 

	
	Transport infrastructure 
	Road accessibility 

Rail  accessibility

	
	ICT infrastructure  
	Telecommunications and  IT systems 

	Services 
	Domestic logistics costs
	Port charges 
Cost to import a 40-foot container or a semi-trailer

Cost to export a 40-foot container or a semi-trailer

	
	The size of port logistics
	Cargo throughput (1000-ton)

Container throughput (1000-ton)

	Operation 
	Time and Cost
	Measured by the container ship turnaround time of ports

Congestion level

	Supply chain reliability
	Efficiency of the clearance process 
	Clearance time (days) with physical inspection

Clearance time (days) without physical inspection

Transparency of customs clearance

	Business environment
	Investment 
	Foreign investment


In the next section, an analysis will be used to compare two ports logistics systems’ performance. First, overviews of two ports are used to give a brief introduction and then more specifically comparison of two port logistics systems is discussed.
3.6 Data collection

This article wishes to evolute port performance by several attributes. Because this study does not wish to describe in detail of two ports, it proposes aggregating the data in such attributes to compare two ports` logistics performance. Such an approach is better related to actually data. While, it is hard to find more specific data about two ports logistics in some indicators. Thus, I decide to use the closest data which I could find to evaluate two ports logistics performance.
Chapter 4 Case Study
4.1 Overview of PoS 

The Port of Shanghai is located in the vicinity of Shanghai which comprises a deep-sea port and a river port. Port of Shanghai has been the largest and most important seaport in China since the end of the nineteenth century. The Port of Shanghai`s contributions to the economy of the nation came at a high price for the city. Shanghai is now establishing a presence as an international shipping and financial centre. Also, Port of Shanghai has been showing its interests in the logistics industry to improving national export competitiveness through a sophisticated domestic logistics industry and attracting foreign companies. 

Figure 3: The location of container terminals of Shanghai Port
[image: image3.png]



          Source: Port of Shanghai
Infrastructure 

Distribution network

Port of Shanghai consists of three major container port areas, namely Wusongkou, Waigaoqiao and Yangshan deepwater Port in the port area. It operates a total of 293 thousand square meters of warehouses and over 4.7 million square meters of storage yards. Wusongkou Port as the main port prior  is used for domestic container vessels ; and Yangshan Deep-water Port as a man-made area will increase to 18 square kilometers and the deepwater coastal line will reach 22 kilometers by 2020. More than 50 container berths, capable of handling the fifth and the sixth generation of container ships (5,000-6,000 TEU) will be built. The annual handling capacity of the deepwater port will increase to around 25 million TEU.
Although the Yangshan Port could not compete with Hong Kong’s natural and deep-water harbor, Hong Kong lost its traditionally manufacturing centre position since the establishment of the Shenzhen Special Economic Zone in 1979. Therefore, the opening of Yangsan Container Terminal is expected to lead to a reduction in the number of direct calls by major services at other ports of mainland China, contributing to the increased transshipment opportunity at Shanghai
.
The Port of Shanghai also owns 5143 units of cargo-handling equipment
. The port connects the east-west traffic route, i.e., the Yangtze River, and the north-south traffic route, i.e., the sea coast
. Shanghai port has 16 international shipping lines connecting with 500 foreign ports in more than 200 countries. 
Water transportation 

Donghai Bridge is standing in the northern part of Hangzhou Bay and linking the deep-water port with the mainland. The length of this bridge is 31.3 kilometres and 31.5 meters wide, with six highway lanes. The annual navigable capacity under the bridge will be over 5 million TEU.
Yangshan deep-water port as a industrial zone is 104 kilometres distinct from international shipping routes. The depth of sea is 15.1 meters that the fifth and sixth generation container ships can be loaded in port with all-weather. It would raise the status of Shanghai hub to speed up the building of an international shipping hub. The Yangshan deep-water port has more than 30 terminals with an annual handling capacity of 15 million TEUs and above.
Road

The highway network which consist of Two Avenue of Port; Hongkong-Shanghai Lo Speed (A2);  the Outer Ring of Shanghai (A20) and Suburban Ring (A30), would make the traffic more powerful and efficient.

Rail  

The construction of a 117km Pudong railway is expected to help Shanghai develop into a shipping and aviation hub in Asia. The railway links suburbans such as Jinshan and Pudong. The railway will mainly transport cargoes from/to Pudong International Airport, Yangshan Deep Water Port district, Waigaoqiao FTZ, and Caojing Chemical Industry Park.
Maintenance and development

As showcased in Shanghai Municipal Governments`s 11th Five-Year Plan (2006-2010), approximately 17 billion RMB (2.06 billion USD) credit invest for the port construction up to the year 2020 (port of shanghai). The construction of 5 7 to 10 thousand-ton berths able to accommodate the world`s most next generation on Post-Panamax container ships; quay length would be 1600 m; an area of 1.53 square kilometers land area with an annual handling capacity of 3 million TEUs or more.

The development of Shanghai e-port system is to improve the economic effectiveness and social benefits of local international logistics informationization which based on the electronic customs declaration and the electronic payment platform. 
4.2 Overview of Port of Rotterdam

The Port of Rotterdam is the largest port in Europe, located in the city of Rotterdam, South Holland, the Netherlands. It became one of the first global ports, a tradition that still dominates today as Rotterdam is the maritime gateway to continental western Europe. With the growth of industrial activity in its hinterland, especially in the Ruhr (Germany) in the Nineteenth Century, bulk transshipment facilities were added in the 1920s and followed by petrochemical facilities in the 1930s. The port became one of Europe`s main oil transshipment and processing facility which contributed into the world`s largest petrochemical complex.
Port of Rotterdam has about 500 connections to more than 1,000 ports worldwide. The port now has more than 200 hectares of sites ready for distribution over numerous plots. In order to use the available space to cope with the growing throughput, storage and distribution of containers for industry.as efficiently as possible, 
Port of Rotterdam as European centre for transshipment, industry, distribution, trade and transport, centralization brings it many logistical and other advantages which include reduction of logistics costs, increased sales, improved control, better product availability, enhanced competitive position, faster market response, etc. 
Infrastructure 

Distribution infrastructure

The Port of Rotterdam covers an area of over 5.3 thousand hectares of infrastructure and water surface. The port is 40 kilometers long and contains 89 kilometers of quays and 1500 kilometers of pipelines. The Port of Rotterdam has over 90 terminals specializing in different types of cargoes
. The container terminals situated directly on the North Sea have a depth of up to 19.65 metres at the edge. The port will be extended by Maasvlakte 2 with 20%.
Rotterdam has three large-scale areas for distribution centers spread throughout its port: Distripark Eemhaven, Distripark Botlek and Distripark Maasvlakte. All are strategically located close to major container terminals and the city`s many transport links to the European market. Distripark Eemhaven mainly accommodate third party logistics service providers and provides specialised storage and distribution area for companies, the distripark at the Maasvlakte is an area for centralised distribution of dedicated logistics companies. The Botlek support location for logistics service providers that are used to storage of especially chemicals. It is worth to know that Maasvlakte often as the world`s major container`s first call in Europe. Trucks can bring and pick their containers, barges provide the connecting transport to and from container terminals on the Maasvlakte. On the Maasvlakte, it is divided into standard 3.4-hectare plots which is big enough to accommodate a warehouse covering 20,000 square meters plus offices and all ancillary facilities. After the construction of Maasvlakte 2, in total the port area will increase by 20%. Maasvlakte 2 will cover 2,000 hectares, of which 1,ooo hectares will be lettable sites. 
Figure 4: Location of the distriparks in the Port of Rotterdam
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Source: Port of Rotterdam
Inland shipping

Rotterdam is located strategically at the mouth of the rivers Rhine and Maas to attract more reliable and cost-effective containers between the port and a complex network of inland terminals in the Netherlands, Belgium, Germany and Switzerland. Today, inland barges carry around 900,000 CTR to and from the hinterland. 
Road 

A15 as the primary motorway to the Port of Rotterdam offers optimum accessibility to trucks which around 80 million tons transported by trucks. Trucks leaving Rotterdam in the afternoon are in Munich, Frankfurt, Cologne or London the next morning. 
Rail

Port is the start and end of the Betuweroute, the 160-kilometre dedicdated freight railway between Rotterdam and Germany which ensures a good rail link to the German hinterland. Also 50 short-track rail shuttle services are provided. And "High frequency rail transport programme" enables high frequency rail transport on highly utilised rail routes in the Randstad. The connection of the port to three locations in the German network: Oldenzaal, Zevenaar and Venlo, will provide a reliable accessibility to the German hinterland. 
ICT
The seaport cluster of Rotterdam has already been affected fundamentally by technological changes: ICT has led to everyone now using mobile phones and computers, and much physical work on ships and ports has been automated. Rapid technological development is likely to continue during the coming years with new forms of ICT implying pervasive computing, radio-frequency indentification (RFID), nanotechnologies and other innovations. Also, integrated EDI technology links shippers and consumers effectively. RFID technology makes it possible to place small electronic tags on various goods, machines and other products, and thereby tracking them.
Maintenance and development
Rotterdam Mainport Development Project (PMR) would strength the mainport and to improve the quality of the living and working environment by three projects: 1,000 hectare extension of the port into the sea, and will be 20 meters deep and able to accommodate larger container ships than any other port in Europe
; expansion of the existing port and industrial area to facilitate more intensive use of the space and to improve the quality of the living and working environment; the construction of 750 hectares of new recreational and natural areas near Rotterdam. More specifical projects are introduced below:
Hinterland connection: the Betuweroute will be used to have an effective north-south branch at Geldermalsen.

· Rail: the Rotterdam-Belgium rail link will be developed further and connected to the Betuweroute.

· Inland waterway: the Breeddiep project can help inland waterway vessels to access the existing Maasvlakte and Maasvlakte 2 more efficient.

· Road: the construction of the A4 North, the second Botlek Tunnel and the capacity expansion of the A15 will be completed by 2015.

· In 2020, the Rotterdam-Belgium rail link will be developed further and connected to the Betuweroute.
4.3 Comparison of PoS and PoR logistics systems

Infrastructure 

Maritime transportation networks accessibility

Degree of ports represents the number of directions passengers or cargoes can travel at a given port which high degree means more connected with other nodes. Also, betweenness of ports is the proportion of the shortest paths (which is the number of stops one has to pass to travel between any two ports) between central nodes that pass through the given central nodes towards all the shortest paths. Thus, the higher the index, the easier it is to access a high capacity and frequency global maritime freight transport system and thus effectively participate to international trade. 
According to the table above,  port of Shanghai has less connection with global market than Rotterdam, but it still has potential to develop. The construction of Yangsan deep-water port had increased the capacity and opportunity to attract more cargos, the linkages with other ports by maritime connection would not be a weakness of Shanghai any more. 
Table 4
 : Measurements of two ports` centrality in WMN

	Port 
	Degree of Centrality
	Betweenness of Centrality

	Shanghai 
	75
	37748.4316

	Rotterdam 
	87
	78097.8754


Services 
Domestic logistics cost

According to the table above, the collected data indicate that the port charges of Rotterdam is higher than Shanghai. This means Port of Shanghai has advantage in the operation of logistics service in the port as a result of  lower logistics costs with the comparing of Port of Rotterdam.   
 Table 5: Port charges of two ports

	Port charges ($) total
	Harbour and Light Dues 
	Pilotage charge 
	Towage charge


	Mooring/unmooring Charges
	Ancillary charges

	PoS 17424
	4585
	5635
	6733
	66
	405

	PoR 43052
	21685
	8942 
	8181
	2110
	2132


Also, Logistics performance index survey about the cost to import/export a 40-foot container or a semi-trailer($) by two ports. The average of  cost are 397.635 and 583.15 
of Shanghai and Rotterdam separately. The cost of Rotterdam is almost the double of  Shanghai. This result matches with the conclusion that the logistics cost of Rotterdam is higher than Shanghai`s.
The size of port logistics

The construction of Yangsan deep-way port project and Maasvlake 2 project offers more capacity of distribution of two ports. Thus, the production of two ports all increase, especially the booming of cargo and container throughput of Shanghai. This figures indicate the needing to enhance the construction of port infrastructure to meet the demand.
Table 6: Comparison of production of two ports

	
	Cargo throughput 


	Growth rate(%) from 2008
	Container throughput
   
	Growth rate(%) from 2008

	PoS
	650.0
	10.5
	386,957


	16.2

	PoR
	429.9
	2.05
	11,146
	3.25


Operation process
Clearance time

Shanghai: a new clearance model "preliminary customs clearance, release after actual checking the goods"
 would shorten the average time for customs clearance to 2 hrs 53 min, which is an 86% improvement over the traditional method. Also, paperless clearance reduced the average customs clearance time to 15 hrs 50 min for imports and 43min for exports, a reduction of 5.76 hours and 4.08 hours respectively.
Rotterdam: goods can be pre-cleared by electronic document transfer. Centralized clearance procedure
 means electronical customs clearance collects all entry information by central customs computer, the data would be inputed and sent back a response to the agent by codes. Additionally, single access point would offer a safety and security controls, the importer only needs to deal with its customs administration.
Table 7: Comparison of two ports clearance time and services

	
	The average Clearance time(days)
 
	Transparency of customs clearance


	PoS
	2.54
	35.29%

	PoR
	0.785
	87.50%


Reliability of Supply Chain

Turn-round time

Port efficiency is directly affected turnaround time for vessel in wharf. Turnaround time is measured in hours, much less than a day in the best ports in the world. Longer turnaround time means long stay in the port as a result of low operation speed or port congestion problems. The turnaround time in Port of Shanghai is also longer than Rotterdam. The potential reason are shortage of containers and customs warehousing reaching capacity which leads to congestion in the port. This would be explained by the congestion level of two ports.

Table 8: The container ship turnaround time in two ports   

	
	PoS
	PoR

	Measured by container ships turnaround time of ports
	23 hours and 14 minutes

	4 hours and 37 minutes



Congestion level

Also, the port congestion level of ports are measured by the delay of containers. For instance: Luojin Terminal normally has 2-8
days delay in Port of Shanghai, and EMO only has 0-2
 days in Port of Rotterdam.   
Business Environment

Investment opportunity

Shanghai: the foreign trade volume of Shanghai would increase 32.8%, around $368.9 billion. In this case, exports and imports grew 27.4% and 38.5% separately in 2010. Foreign direct investment (FDI) into Shanghai also raised to 15.1% in the meanwhile. Free trade zones and bonded warehouse facilities available.
Rotterdam: port is a hub of international goods flow and an industrial complex of global stature. It as the biggest seaport in Europe faces to European market of more than 500 million consumers
. PoR is expecting the port to grow from 430 million tonnes to anywhere between 475 and 750 million tonnes by 2030. Moreover, larger funds by joint investment outside the Netherlands improved the general size of port infrastructure investments opportunity, approximately 25-35 billion RUR investment in 2030
. Bonded warehouse facilities available.
Chapter 5 Conclusions and Remarks
In last chapter, the status and improvements are briefly explored, focusing on the performance of two ports logistics systems. Port of Rotterdam as the world-class port fit for the requirement of "First World" Logistics system which is described by Wood et al. (1995). The infrastructure is highly developed, the standards of operating system is high, information system always has innovation. While, Port of Shanghai is still stay an emerging level, even through its container throughput has overtaken Singapore to be No.1 in 2009.  
The conclusions can be divided into three categories as follows: (l) Port infrastructure construction. (2) Efficiency of port development strategy and operation process. (3) Port management system. 
First, there is no doubt that Shanghai is emerging the busiest container port in the world. Its infrastructure, even related-transport infrastructure, has overtaken Port of Rotterdam`s in quantity level, while the quality of infrastructure in Shanghai only around the middle level to compare the rest of ports in the world. The score just around the mean, even less it. Notwithstanding, the production of Port of Shanghai which measured by cargo throughput and container throughput stays the primary level around world, it mostly benefited from China economy`s growth and geographic advantages of port. Thus, the capacity of Shanghai had improved, while Shanghai's container-handling facilities services basically remain backward. Thus, it can be concluded that the construction of infrastructure in Shanghai still failed to meet the fast growing demand. 
Second, the one of physical obstacles is that insufficient strategies involved in port development. And it has risk of under-investment and lack of innovation. The laggard condition of distribution and infrastructure network has now become one of the restricting factors for development of port logistics in Shanghai. Moreover, lack of high efficient logistics information form is a significant weakness of the development of Shanghai port logistics. Furthermore, the cooperation between related departments is not smooth. 
Third, shanghai still shorts of modern logistics which provide quick, reliable, flexible and comprehensive services after the large investment of port infrastrucre. Port logistics lacks of overall-control and long-term co-operation, and source wasting by largely constructions in the port area. It would be explained by the rest of attributes. The cost of domestic logistics of Shanghai has comparative advantages than Rotterdam. It would attracts more and more foreign trade in the port even in China. While, the attributes "operation process" means the efficiency of the clearance process which was turned out a determinant indicator of efficiency of logistics system of port. The days of clearance time in Shanghai is around twice even third times of Rotterdam. Additionally, the score of its transparency of customs clearance just less than half of Rotterdam`s. Thus, the score of indicators which can effect the logistics efficiency less than Rotterdam, while the indicators` lead to the delay is far more than Rotterdam`s. Furthermore, inadequate technological capabilities of Shanghai are hard to carry out a wide range of supply chain management activities. Thus, the reliability of Supply Chain of Shanghai still has to be improved. 
To conclude, the improvement of port infrastructure and logistics system is always the core of the development of Shanghai. While, the quality of logistics system is more important than the production of ports. Port of Shanghai should strengthen its advantages and optimize logistics operation system by learning from world-class ports.  
Remarks

This paper has examined hub port of Shanghai and Rotterdam by reviewing the existing literature in terms of port spatial evolution. During this thesis, I had encounter some difficulties and limitations. First, this paper has been written in my best approach. However, due to time constraints I am not able to collect specific datas that were needed for a detailed analysis. Second, Logistics Performance Index and Global Competitiveness Index are analyst in terms of nations not a certain port. Thus, the data from LPI and GCI is the closest data which I can find in such attributes. In the last but not least, there is missing data of the waiting time of ports which can indicate the delay in the port more specifically. Therefore, I have to use specific examples by two container terminals not the whole port. 
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Source : UNCTAD port marketing and the challenge of the third generation port, 1992
Appendix -  Comparison of Port Logistics Development Models

	Model 
	Features 
	Respective ports

	Rotterdam port model
	Landlord type, unified planning by government and makes their own decistions by business.
	Rotterdam port

	Antwerp port model
	Co-funding type, "one-stop, door to door, frame to frame" comprehensive service, and perfect transportation network.
	Antwerp port

	Singapore port model 
	Joint type, direct investment by government, a free port policy, intensive management, and service diversification.
	Singapore port

	Hong kong model
	Independent type, self-organizing logistics center, one-stop and integrated service, sttention to personnel training.
	Hong kong port

	International shipping center model
	Container hub port, dense routes, deep channel a complete network of collecting and distributing, and perfect service functions.
	Shanghai port

	Model of port regional logistics system
	Port area is the center. Building the "port logistics Park -Logistic Center - Distribution Center" integrated model.
	none

	Zone-port interactive and bonded port area model
	Establish the Bonded Logistics Park, simplify procedures, speed up goods flow and promote the development of a free port.
	Qingdao port,

Tianjin port


Appendix - The 25 most connected ports in the worldwide maritime transportation network
[image: image6.jpg]Rank Ports Degree Betweenness Region
1 Singapore 120 1241101258 Asia
2 Antwerp 102 113368.6161 Europe
3 Bushan 92 690947490 Asia
4 Rotterdam 87 78097.8754 Europe
5 Port Klang 83 621116226 Asia
6 Hongkong 78 46072.9799 Asia
7 Shanghai 75 377484316 Asia
8 Hamburg 60 40362.4625 Europe
9 Valencia 60 27346.0956 Europe
10 Le Havre 58 48231.1636 Europe
11 Gioia Tauro 55 20148.4667 Europe
12 Yokohama 54 197167287 Asia
13 Kaohsiung 52 153635781 Asia
14 Port Said® 52 161218476 Africa
15 Bremerhaven 50 24998.9088 Europe
16 Colombo* 48 15128.362 Asia
17 Tanjung Pelepas 46 18735.1267 Asia
18 Jeddah® 45 85707724 Middle East
19 Jebel Ali 44 20137.5255 Middle East
20 Ningbo* 44 123159515 Asia
21 Algeciras 43 187012619 Europe
2 Barcelona® 43 15256.3903 Europe
23 Kobe 43 88697313 Asia
24 New York 2 25935.6602 North America
25 Kingston 41 232813223 Latin America




Appendix - The East-West Shipping Line
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� Waiting time: total time between arrival and berthing for all berthing ships, divided by number of berthing ships.


� Border process: time to clear goods as opposed to lead time.


� Source: UNESCAP, 2005


� Source: World port source


� Source: Asia trade hub 


� Source: Port of Rotterdam


� Source: Maasvlakte 2


� Source:Y. Hu and D. Zhu, 2008 Empirical analysis of the worldwide maritime transportation network. 


� Source: Containerisation International Yearbook 2009, Lloyd`s List ports of the world 2009.


� Source: Logistics Performance Index (LPI), 2010


� Source: Port of Shanghai statistics, Port of Rotterdam statistics.


� Unit: Gross weight * 1,000 metric tons.


� Unit: Number* 1,000 TEU`s (Twenty-feet Equivalent Units)


� Model mean e-manifests for customs declaration is accepted instead of the traditional practive of forestalling customs declaration until the arrival of goods. Source: shanghai customs government.


� Source: Europa Customs Clearance


� Source: Logistics Performance Index, 2010


� Source: Logistics Performance Index, 2010


� Source: A Strategic Model of Competition among Container Port in Northeast Asia, Yong-An Park, 2009


� Source: Port statistics of Rotterdam


� Source: Global Ports Congestion Index, 2010


� Source: Global Ports Congestion Index yearbook, 2010


� Source: Global-Arena


� Source: Port investor of PoR
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