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Abstract

The structure of liner shipping networks evolves over time. As a consequence, the position of ports as nodes in the network also changes over time. Understanding these changes is crucial for analysing the development (potential) of container ports.

In this paper, we explore the concept of a ‘container port hierarchy’. According to this concept, container ports have different –stylised- roles in a liner-shipping network. This concept has been discussed in academic circles by De Monie and Robinson and –especially the term ‘hub port’- is widely used in the liner shipping industry. However, the concept has remained somewhat vague and empirical work on a port typology is limited.

First, we discuss relevant theoretical issues regarding the port hierarchy concept. Second, we present our hierarchy, consisting of four stylised types: global pivots, load centres, regional ports and minor ports. We discuss characteristics of each of those four ports. 

Third, we use the port to typology classify all containerports of substantial size. Furthermore, the number of ‘global pivots’ in different continents and the evolution of port types over time are discussed . Fourth the use of the port typology is illustrated with the case of India. We finalise this paper with conclusions and suggestions for further research of port typologies. 

introduction

Liner shipping is characterised by a liner-shipping network. The majority of containers is transshipped at intermediate ports before they reach the port of destination. The structure of liner shipping networks evolves over time. As a consequence, the position of ports as nodes in the network also changes over time. Understanding these changes is crucial for analysing the competitive position and growth prospects of container ports.

In general, the complexity of the structure of liner shipping networks, measured in terms of the number of intermediate ports per voyage, and the number of ‘specialised’ transshipment ports increases. Four reasons explain this increasing complexity. First, annual transport volumes increase substantially. Thus, the entire network becomes more elaborate. Second, the number of container ports is rising. New ports are being developed and former bulk ports develop container facilities. This increases the number of possible network structures. Third, the number of size classes of containerships rises. Ships with capacities of 250-500, 500-1000, 1000-2000, 2000-4000, 4000-6000 and 6000-8000 all play a role in the liner shipping networks. Designs for even larger ships exist and such ships are expected to be introduced the coming 10 years (Baird, 1999). Apart from ships with different sizes, the speed of container ships also differs. This increasing variety of container ships leads to more complex liner shipping networks, in which each of those ships have particular roles. 

Finally the ‘degrees of freedom’ of the liner shipping companies (carriers), the main architects of liner shipping networks, increase. Most carriers invest in terminals as vital components of their networks and demand for dedicated terminals in important ports. The structure of liner shipping networks is at the core of competitive strategies of shipping lines. They create consortia and alliances to improve their networks and have sophisticated tools for network design. 

For the above reasons, ports have to acknowledge the fact that they are elements (nodes) in these liner shipping networks and that network changes, over which they have little influence, can radically change their competitive position. 

In this paper, we explore the concept of a ‘container port hierarchy’ as a tool to understand the structure of liner shipping networks and the role ports play in these networks. According to this concept, container ports have different –stylised- roles in a liner-shipping network
. 

A port hierarchy

Hierarchies in transport networks (such as liner-shipping networks) are mostly studied by ‘transport geographers’ (the Journal of Transport Geography is the main journal for transport geographers). This school focuses on the spatial pattern of transport networks. The large majority of research on transport networks deals with scheduled transport. Transfer/transshipment is only important in scheduled transport. Therefore, only in scheduled transport do complex network structures arise. In the airline industry most airlines operate from one or a few ‘hubs’ and ‘feeder’ passengers from these hubs to final destinations. In the passenger train industry, some stations are used for transfers, others not. The network structure of these industries can be compared to the liner shipping industry. Such comparisons are not widespread, even though the network analysis for all three industries is quite similar (O’Kelly, 1998). Slack (1999) forms an exception since he does analyse the development of ‘satellite terminals’ across different modes (air, rail, sea).

A port type in general ‘constructed’ on the basis of multiple dimensions (such as size, hinterland access, location etc). In the literature related to ports various port typologies have been used, such as ‘upstream’ and ‘downstream’ ports, cityports vs industrial ports (Hoyle, 1988) and small and medium sized ports vs. large ports (De Langen, 1998). 

The network structure of liner shipping is commonplace knowledge and numerous studies deal with the issue of the evolution of liner shipping service patterns. Lago et al (2001) studied the average number of port calls in the US westcoast and eastcoast. They show that the average number of calls decreases. Furthermore, they show substantial differences between the structure of calls on the westcoast compared to the eastcoast. Baird (2001) shows that a hub port strategy offers carriers a cost advantage over a multiport strategy. 

Even though various scholars deal with liner shipping structures, and consequences for the ‘port hierarchy’, the role of different ports in maritime networks has not been documented, nor has a precise typology that would allow for such a precise exercise been proposed. 

Various authors have developed stylized port typologies and divided ports in different port types. The model of Taaffe (Taaffe et al, 1963), demonstrates a development process from a scatter of similar small and unconnected ports to a network with one or two major ports with minor ports connected to those in an integrated transport system. Hayuth (1981) among others have further refined this idea and introduced the term load centres. Notteboom (1997) has refined the load center concept by attributing the following criteria to load centres: a) regular port of call for Round The World services, b) large container volumes (.> 400.000 TEU), c) high transshipment figures  d) substantial increases of market share of a port in a certain port range (for emerging load centres). A load centre should fulfill at least three of these criteria. 

O’Kelly and Miller (1994) and others have used the term ‘transport hubs’ in a similar way
. However, the term hubs has been used in liner shipping for ports with huge (sea-sea) transshipment shares whereas the load center is more related to ports with superior hinterland access
. 

Marti (1988) distinguishes three, not mutually exclusive, types of load centres. The first category consists of large international load centres, which dominate world trade. The other port types are medium sized ports, which control regional exchanges and smaller facilities with influence on national commerce.

De Monie (quoted in Hoffman, 1999) finally, has developed a typology with ‘global pivots’, ‘load centres’, ‘regional ports’ and ‘minor ports’. This typology consists of four port types. The criteria are only related to their location relative to major shipping routes.  

The port typology we present in this paper is based on the above mentioned literature and is a step forward because of three reasons. First, it is a typology that goes beyond the too simple distinction of hub (or load center) versus other ports. The complexity of liner shipping networks cannot be reduced to such a distinction, a typology should have more than two port types. Second, the typology is based on various variables, not one single variable such as location or throughput volumes. Third, we develop a detailed set of criteria that allow for a precise ‘classification’ of ports. This allows for a more precise analysis of dynamics in the liner-shipping network. 

The criteria for the identification of the different port types are:

· Logic of location. This factor deals with the geographical position of a port in the transport network (both the maritime and hinterland networks).

· Hinterland services. This criteria includes issues such as importance of (sea-sea) transshipment, the size of the hinterland and the importance of intermodal links to the hinterland

· Service characteristics. Included are the aspects minimum throughput volume, vessel size of the largest vessels that are regularly serving the port and the frequency of the services.

The port typology is given in table 1.

Table 1
Distinct port types and their characteristics

Aspect
variable
Global pivot
Load center
Regional port
Minor port

Logic of location


Maritime network
Located strategically nearby (intersection of) major shipping routes 
Peripheral in maritime network
Unimportant position in maritime network.
Unimportant position in maritime network.


Hinterland network
Limited natural hinterland
An extensive and voluminous hinterland
A substantial industrial/metropolitan hinterland 
Local traffic base 

Hinterland role
Transshipment
> 60% (sea/sea) transshipment
< 40% transshipment

Hardly transshipment
No transshipment


Hinterland modes
Limited local hinterland


> 60% direct to hinterland

substantial share (at least 10%) of origins/destinations  > 300 km
At least 90% of the volumes with origin/ destination < 500 km
Direct local hinterland, at least 90% of the volumes with origin/ destination < 100 km


Intermodal connections
Intermodal connections of limited importance
Intermodal connections important in modal split
A limited number of intermodal services
Hardly any intermodal facilities

Service characteristics


Vessel size
Largest vessels at least 5.000 TEU
Largest vessels at least 4.000 TEU
Largest vessels between 2.000 and 4.000 TEU
Largest vessels up to 1000 TEU




Service calls
Frequent calls of major services, in some cases dominance of one shipping line
Frequent calls of major services of a number of shipping lines
Calls of secondary services (shortsea, feeder and secondary intercontinental services), a small number of calls of major services
Feeder and shortsea services


Minimal annual volume 
> 600.000 TEU


> 1 mln. TEU cargo


> 150.000 TEU


> 40.000 TEU
 and

< 200.000 TEU

Global pivots are ports located nearby the main lines of the global maritime networks, predominant;y the global east-west transport axis, connecting North America, Europe and Asia. This axis is the main shipping line, with the largest volumes and the largest vessels. The main function of these ports is transshipment function: at least 60% of the cargo is transshipment. Cargo that does move over land uses intermodal facilities and is transported to for distant destinations (up to > 300 km from the port), because the local cargo base is (at least relatively) small. The largest vessels of > 5000 TEU are serving the port, and the frequency of all important services is at least twice a week. The minimum throughput for a ‘global pivot’ operation is about 600.000 TEU

Load centres are ports located at the pheriphery of the main east-west lane of the global maritime network. However, because load centers serve a large hinterland, first class services are attracted. Transshipment is far less important than for pivots (not exceeding 40%). The main function of the port is the hinterland transit; about 60% of cargo handled is destined for a distant hinterland (a substantial share of cargo originates from / is destined for  a hinterland > 300 km from the port. The port is characterized by an large set of intermodal hinterland connections. Load centers are called frequently by large vessels (in the range from 4000 to 6000 TEU). The minimum throughput is about 1.000.000 TEU. This is a substantial volume, but is is necessary to attract shipping lines, since ‘deviations’ from their transport routes have to be offset by substantial volumes.

Regional ports are ports that exist because they serve agglomerations of substantial size. Such ports do hardly any transshipment. The hinterland on average stretches out to 500 km from the port. Regional ports are regularly served by vessels of up to 2.000 TEU and handle between more than 150.000 TEU annually. Regional ports can vary strongly in volume of cargo handled. The frequency of the vessels calling is on average once per week.

Regional ports can, dependent on the availability of hinterland connections, take over functions of load centres, when these load centres become less competitive
. In such a scenario, regional ports can become load centers. 

Minor ports serve  a nearby cargo base. They arise where a local traffic base generates enough volume to make the presence of a small container facility economically viable. 

Such a facility is in general served only by small vessels, in some cases not based on a regular schedule. The annual cargo volume is up to 200.000 TEU.

Classifying container ports around the world

We applied our port hierarchy to classify all container ports with a minimum size of 40.000 TEU for which statistics were available in the Yearbook of Containerisation International (2001). 

We listed all container ports per region with their throughput volumes in recent years. We assessed the logic of the location by looking at the geographical location of each port compared with the actual global maritime networks. We determined the hinterland role by looking at the location of each port compared to the hinterland it is serving and by the presence of good intermodal services and analysed services characteristics on the basis of internet sources. On the basis of these data sources, we classified all ports. The results of this classification are given in table 2 and discussed below.


Global pivot
Load Centre
Regional port
Minor port

Central America
3
0
3
16

Africa
0
1
7
16

Facific
1
0
0
9

Europe
3
10
27
66

North America
2
7
7
21

South-East Asia
8
12
20
29

Middle East
3
0
6
10

South America
0
2
8
7

Europe is characterised by three global pivots, which are all located in the Mediterranean area. Due to the large traffic base in North-West Europe and its peripheral location towards the main east-west stretch, ports in this region are classified as load centres. A relatively large number of load centres are present in this region. In North America, A similar structure exists: a few global pivots and a large number of load centers. 

The region of South East Asia shows a particular distribution of port types. One fifth of all ports can be characterised as a global pivot or load centre. The Far East is the main supplier of containerised cargo in the world. 

Due to the fact that a lot of ports are located on or nearby the main east-west stretch of the global maritime network, these ports developed into global pivots. Load centres are located somewhat more peripheral, strategically located towards the hinterland, examples include Shanghai and Mumbai. The remaining 66% of ports is equally divided between minor ports and regional ports. 

The Middle East is located on the global maritime east-west axis. However, due to the limited production or consumption base, relatively little container traffic is generated in the region. Consequently three global pivots did develop, no load center was developed and the number of regional and minor ports is limited. In Central America, the situation is similar: three pivots, and no load centers. 

In terms of the distribution of port types, South America and Africa are similar. Both are not integrated into the global maritime network, due to a peripheral location and lack of container traffic. Because limited GDP’s and industrial activities the container traffic does not justify the presence of large numbers of load centres. The only load centres in South America are Santos and Buenos Aires. In Africa only Durban can be characterised as such. The regions have many regional and minor ports.

Change of port types over time

Global liner shipping networks are designed to serve global trade flows in the most efficient way. The development of global trade, depending greatly on economic growth of the various regions, is an important driver of change of liner shipping networks. Other influencing factors are development of logistics and organisational knowledge
 and technological development
. 

The changing ‘environments have led to changing liner shipping networks and consequently changing port hierarchies. We analysed the port hierarchy in South-East Asia as it was in 1983
. This region has shown a considerable increase in container flows in this period and a s consequence, the relative importance of ports of various port types has changed remarkably. Such an analysis cannot be used directly to ‘extrapolate’ to other regions, but the results can be used to analyse changing port hierarchies in other regions. The results are shown in the diagrams below.
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The total amount of container ports in this region has increased from 44 to 69. this si a modest increase, given the fact that the volumes have gone up over 600% in the same period. The share of global pivots and load centres in the total number of ports has increased strongly. In 1983 only the ports of Hong Kong and Singapore could be classified as global pivots. In 1998 also the ports of Port Kelang, Busan, Colombo, Kaoshiung, Keelung and Kobe are also global pivots. Finally, the data suggest that ports can change their position in liner shipping networks. Minor ports become regional ports and regional ports become load centers. Finally, it is worth mentioning that these data indicate that hub ports show strongest growth figures. 

Using the port hierarchy for analysing port RANGES 

The port hierarchy can be used to understand differences between continents or regions but is in fact most useful when used to analyse port ranges. The distribution of cargo over ports in a range changes over time and these changes can partially be explained by changing roles of ports in the hierarchy. Furthermore, when analysing the future port development prospects in port range, an analysis of the most likely future port hierarchy in the range is useful. Such an approach might lead to less overstated growth expectations for ports. All ports in a range might aim (and invest) to become a load center, or a hub, but only a limited number of load centers/hubs is viable. An analysis of port development in a particular range consists of two steps: first a growth forecast for the range as a whole and second an analysis of the role different ports in the hierarchy play in accommodating these transport flows. We present such a study for the case of India. 

India is characterised by a relatively closed economy. Trade is restricted by the lack of infrastructure, especially seaport infrastructure
. The planning and development of the port infrastructure in order to facilitate future trade flows is crucial, but such a process requires and idea about the development potential of the various Indian ports. We forecasted the future container flows
 and the most likely resulting port hierarchy for the accommodation of these flows by various ports in India. 

the Indian subcontinent can be divided into four port ranges: Northwest, Middle west, South and Northeast: these port ranges do not compete strongly, ports inside the same range compete fiercely, especially for the status of ‘load center of pivot. Table three  shows the results of the analysis.

Table 2
Analysis of variables for comparison the Indian port ranges with the defined port hierarchy

Location of region
Northwest
Middle West
South
East

Location of region towards global maritime network
Peripheral towards east-west stretch
Peripheral towards east-west stretch
Nearby east-west stretch
Peripheral towards east-west stretch

Location of region towards hinterland
Hinterland predominantly close to ports
Gateway and industrial base
Limited local traffic base
Especially local traffic base

Container traffic flows forecast 2008




Total container flow
770.000 TEU
4250.000 TEU
2.300.000 TEU
1.200.000 TEU

Total export flow
460.000 TEU
1780.000
   950.000 TEU
540.000

Total import flow
310.000 TEU
2470.000
1.350.000 TEU
660.000

Total transshipment cargo
< 40.000 TEU
Max 300.000 TEU
Max 1.000.000 TEU
< 40.000 TEU

Division domestic and transshipment cargo
Only domestic
Only domestic
Max 10% transhipment for other countries
Only domestic

Nature of services
Services with feeder vessels and smaller vessels serving niche markets 
Service by limited number of services with large vessels, attracted by cargo base
Services by largest vessels, predominantly for transhipment
Service by large feeder vessels and services for niche markets

Port hierarchy to accommodate to forecasted transport flows
No pivots or load centers, two regional ports with potential to become load centers in the long run
No pivot, 1 load center (Mumbai) and a number of regional ports
1 pivot, perhaps 1 load center (serving Chennai) and a limited number (2/3) regional ports
1 load center  to serve greater Calcutta, 2 regional ports and number (up to 7) of sall ports

In the Northwest range there is no potential for a global pivot, mainly due to its peripheral location towards the global maritime networks and its limited total container traffic flow. A load centre is also hardly feasible. Accessing the hinterland is the challenge for a port aiming to become such a load centre in the long run. There is potential for one or two regional ports, which could be existing ports of Kandla and Pipapav. These ports should then be expanded for the handling of more container traffic. The extend coastline and the scatter of the some local traffic bases validates the development of 5 to 7 minor ports.

In the Middle west range, Mumbai is the clear industrial base a load center would have to serve. The existing infrastructure allows for serving remote hinterlands as well. Due to its traffic base, Mumbai is likely to attract a number of calls of mainline services.

In the South range one or even two global pivots could develop. Currently the competing pivot is Colombo at Sri Lanka. But it is viable to develop a competing pivot. The South of India has the advantage of a larger captive traffic base, and growth in the region is so substantial that new port development can be expected. The expected throughput of 2.3 million TEU, of which a significant part will be transported to a hinterland above 300 km, also offers potential for one regional load centre and one or two regional ports. About 3 to 4 minor ports are needed for the local traffic base.

The North east finally, one load center will develop to serve the calcutta industrial base. One or two other  ports will develop as regional ports and a number of smaller ports serve local markets.

Conclusions

The empirical application of the methodology has shown that for the analysis of a port system in a developing country, port hierarchies form a useful base for analysis. Such an analysis can also be applied to the existing port systems in mature markets in order to analyse the logic of the actual port system. 

Furthermore, the port typology presented in this paper can be used for addressing the issue of network dynamics in liner shipping. We deal with three developments that are likely to impact the structure of liner shipping networks and use the typology to address these issues.

1. Increasing ship sizes. It is clear that increasing ship sizes will affect liner-shipping networks (see Cullinane and Khanna, 1999). Industry experts expect the arrival of larger ships (Baird, 1999). However, there is much debate on how liner-shipping networks will evolve. Our typology allows for monitoring the throughput volume of different types of ports over time. This can answer the question whether global pivots or load centres will benefit from increasing ship sizes. Furthermore, an analysis of service schedules will shed light on the issues of what types of ports are called by the largest vessels. These vessels can exclusively serve global pivots, but a mix of both pivots and load centres is also conceivable.

2. ‘Commodification’ of container transport. The development of internet based booking systems (such as INNTRA) increase the transparency of the liner shipping industry and increase the ‘commodification’ of container transport. In general, this will put pressure on shipping lines to specialise and allow for more variety in service patterns. Thus, such a trend might lead to more service differentiation. This would impact the role of each of the four port types. Analysing the kinds of shipping services especially regional ports attract will provide information to deal with this issue.  

3. Transit time competition. Transit time is a relevant criterion for the selection of a transport service. Alternative liner shipping networks have alternative transit times. Especially in areas with relatively time sensitive cargo (De Langen, 1999)  shipping networks are designed to offer competitive transit times. Lago et al (2001) shows that the ‘last ports of call do attract above average export volumes because of their transit time advantages. An analysis of direct services from various regional ports, as well as load centres can yield new insights in this respect.

The above discussed issues can be addressed by analysing the development of port hierarchies over time, by comparing relative growth of load centers vs. global pivots and by analysing the kinds of services regional ports manage to attract. Thus, the framework provided in this paper can be used to analyse the issues discussed above.
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Appendix 1: The classification of the ports in the world

The appendix shows the classification of the container ports of the world into global pivots and load centers. For each port throughput figures of 1983 and 1998 are listed and some calculations are made.

Global Pivot

Port
 
1983
 
1998
 
% growth
 
Growth TEU/year

 









Algeciras

290348

1825614

529%

102351

Busan

883562

5945614

573%

337470

Coco Solo

0

996399



66427

Colombo

128456

1714077

1234%

105708

Dubai

421395

2804104

565%

158847

Giauo Tauro

0

2125640



141709

Hong Kong

1837047

14582000

694%

849664

Jeddah

775259

975942

26%

13379

Kaohsiung

1479482

6271053

324%

319438

Keelung

942526

1668510

77%

48399

Khor Fakkan

0

783352



52223

Kingston Harbour

144206

671131

365%

35128

Kobe

1623011

2100884

29%

31858

Marsaxlokk

0

1071669



71445

Port Kelang

193460

1820018

841%

108437

San Juan

900000

2071385

130%

78092

Singapore

1274317

15135557

1088%

924083

 







 

Average size
640769
36801734


 

Average growth in TEU

202627











average growth in %

498%




Average overall volume growth per year
11.8%




Load Center

Port
 
1983
 
1998
 
%growth
 
growth TEU/year









 

Antwerp

1000000

3265750

227%

151050

Bangkok

304524

1079794

255%

51685

Barcelona

242113

1092920

351%

56720

Bremen

820165

1812441

121%

66152

Buenos Aires



806674



53778

Charleston

365400

1277514

250%

60808

Durban

377417

1079692

186%

46818

Felixstowe

456666

2461823

439%

133677

Genova

236493

1265593

435%

68607

Hamburg

930338

3547000

281%

174444

Hampton Roads

175926

1251891

612%

71731

Houston

303488

968169

219%

44312

J.N.P.T.



669108



44607

La Spezia

211520

731882

246%

34691

Laem Chabang



1559112



103941

Le Havre

514067

1319278

157%

53681

Manila

555561

1845906

232%

86023

Long Beach

152228

4097689

2592%

263031

Los Angeles

733978

3377998

360%

176268

Montreal

357500

932701

161%

38347

Nagoya

254154

1458076

474%

80261

New York/ New Jersey
2065000

2465993

19%

26733

Qingdao



1214000



80933

Rotterdam

2314367

6010502

160%

246409

Santos

206581

799476

287%

39526

Seattle

950126

1544726

63%

39640

Shanghai

82622

3000000

3531%

194492

Tacoma

138504

1156495

735%

67866

Tanjung Priok

128253

1898069

1380%

117988

Tianjin

60787

1018000

1575%

63814

Tokyo

698321

2168543

211%

98015

Valencia

200627

1005397

401%

53651

Yantian



1038074



69205

Yokohama

925168

2091420

126%

77750

 







 

Average size (TEU)
543514
1803285


 

Average annual growth in TEU
85578




Average growth in % (total period)
401%




Average overall volume growth per year
8.8%
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� 	Central to a typology is that a large number of different ‘cases’ can be classified in a limited number of stylised ‘types’. A typology is by nature problematic because it is hardly possible to clearly delimit different types. Take the widely used typology large firms, medium sized firms and small firms: what exactly is the border between medium sized and large (usually 100 employees). Why 100 and not another figure? Such borders are to some extent arbitrary.  The value added of the port typology presented in this paper (or the abovementioned typologies) is not so much that it is precise, but that it is a useful tool for understanding and analysing complex liner shipping networks.


� 	Slack (1999) who has studied hubs and load centres in depth even uses the terms hub and load center as synonyms. Applied to seaports, we regard load centres as ports with extensive hinterlands served overland, and hubs as ports where transhipment is dominant. 


� 	The term ‘load center does not seem to have a precise meaning. Some authors seem to have in mind ‘ports where cargoes are concentrated for further hinterland transport’ while for others (such as baird, 2001) the terms hubs and load centers are equivalents.


� 	The quantitative criteria are not always mutually exclusive: sometimes a gap or overlap exists. Reason is that the quantitative criteria are not decisive in itself for the classification but give direction and should always be used in combination with the other criteria


� 	Ports with less than 40.000 TEU are also classified as minor ports, but these are so numerous (and statistics are not available) that we do not pay attention to these ports.


� This phenomenon is described by both Barke and Hayuth as the deconcentration phase. Hayuth (1981) introduces the trend towards deconcentration in the container port system as a result of what he calls “the peripheral port challenge”. As the port system develops diseconomies of scale in some load centres emerge in the form of a lack of space for expansion and limited hinterland accessibility (port congestion due to infrastructural or superstructural bottlenecks). These constraints to the growth of the load centres encourage smaller ports to attract liner services from the load centres.


� Introduction of mainline – feeder concept and forming of alliances for example


�Increasing ship sizes, development of efficient transhipment terminals and development of intermodal connections for example


� 	Criteria as vessels sizes were not taken into account, as this would not have been appropriate for 1983: vessels above 6000 TEU didn’t exist.


� see Tenth Five Year Plan


� Forecasts for the domestic traffic flows are made for 2008 based on data from 1998. The forecasts are made using a forecasting model in which seven variables are taken into account (De Langen, 1999): GDP growth, Openness of Economy, Direction of Trade, Value Density, Composition of Trade, Competitive position of Sea Transport, Containerisation Rate.


Forecasts for the transhipment cargo are based on the potential competitive position of the port location within the global maritime network
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