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1. Introduction 

 

Ports are the nodes of the world’s maritime transport system.  Every voyage of a ship 
must begin and end at a port.  Their size and distribution will therefore both reflect 
and contribute to the pattern of maritime transport described in Chapter 17 
(Shipping).  Since the maritime transport system is part of a much larger global 
transport system, including road, rail, river and canal transport and the interchanges 
between all the modes, the factors that determine the location and growth (and 
decline) of ports are manifold, and go well beyond an assessment of the marine 
environment.  These non-marine factors (such as land and river transport 
connections, location of population and industry and size of domestic markets) will 
determine, to a large extent, the development of ports and, therefore, the way in 
which they affect the marine environment.  Nodes, however, can become Just as containerization has transformed general cargo shipping from the mid-20

th 
century onwards, so it has also transformed the nature of the ports that container 
ships use.  In the past, ports relied on large numbers of relatively unskilled 

parallel improvements in the handling of bulk cargoes have  transformed this 
situation.  Ports now require smaller numbers of much more skilled workers, and 
even more investment in handling equipment.  

 

2. Scale and magnitude of port activity 

 

Ports can be classified in several different ways.  Some ports are dedicated to a 
single fun
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example, between 2008, when grain trading was deregulated in Australia, and 2013, 
the country’s containerized wheat export shipments increased tenfold (UNCTAD, 
2013). 

The world’s busiest container port is Shanghai in China, with 33.62 million TEU 
movements in 2013. Table 1 sets out the numbers of container movements for each 
of the further five container ports with the heaviest traffic.  Outside these areas, 
there are of course other very large and busy ports – for example (with millions of 
TEU movements in 2013): Los Angeles, California, USA (7.87), Long Beach, California, 
USA (6.73) and New York/New Jersey, USA (5.47).  In total, the world’s 50 busiest 
container ports in 2013 were spread as follows:  

(a) Twenty-four in the west Pacific (ten in China; three in Japan; two each in 
Indonesia and Malaysia; and one each in Hong Kong, China, the 
Philippines, the Republic of Korea, Singapore, Taiwan Province of China, 
Thailand and Viet Nam);  

(b) Four in the eastern Pacific (two in the United States of America and one 
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groupings of ports around the world.  Some of these groupings have 
sprung from a successful operator of a specific port: the Port of 
Singapore Authority is the leading example of this type of development, 
with interests in 25 terminals around the world.  Others have sprung 
from major shipping lines: APM Terminals is controlled by the major 
Danish maritime shipping enterprise A P Møller Mærsk, and has interests 
in 71 ports around the world.  Another starting point for assembling a 
chain of ports has been sovereign wealth funds: for example, Dubai Ports 
World has interests in more than 65 terminals around the world.  The 
final major type of port grouping is represented by Hutchison Port 
Holdings, part of the Hutchison Whampoa group, which developed from 
a dock-operating company in Hong Kong; it has interests in 52 ports.  
These four groups alone therefore have major interests in over 200 ports 
worldwide.  There are a number of smaller similar chains, largely with a 
regional focus: these include SSA Marine in North America and Eurogate 
in Europe (privately-owned companies), Hanjin and Evergreen (linked to 
ocean carriers) and Ports America (owned by financial holding 
companies) (Rodrigue, 2010).  In many countries, however, ports remain 
under the control of government agencies or chambers of commerce, or 
are independent public agencies; 

(c) The larger sizes of ships have intensified the pressures to handle them in 
port in the shortest possible time.  Ship owners want their capital to be 
earning money on voyages as much as possible, and therefore dislike the 
ships being tied up in port – or, even more, waiting at sea until they can 
get into a port berth.  This, coupled with the more stringent 
requirements arising from growing trade volumes, global value chains, 
increasingly time-sensitive trade and lean supply chains, has led to 
increased competition between ports, intensified the pressure on ports 
to service ships and handle their cargo the shortest possible time and 
produced an intense focus on the efficiency of ports. 

One important aspect of the economics of port operation is security against theft 
and disruption.  In 2002, the International Maritime Organization adopted a new 
chapter in the International Convention on the Safety of Life at Sea (SOLAS) and 
promulgated the International Ship and Port Facility Security (ISPS) Code to improve 
ship and port security.  This is supported by the joint IMO/International Labour 
Organization code of practice on security in ports.  These instruments provide a 
consistent baseline worldwide, by clarifying the desirable division of responsibilities 
for issues such as access control, cargo and ship stores control, and facility 
monitoring to prevent unauthorized persons and materials from gaining access to 
the port. The ISPS Code came into force in 2004.  Gaps still remain in some areas to 
implement these arrangements (IMO, 2015). 

 

3.1 Efficiency 

In 2012, the Organization for Economic Cooperation and Development (OECD) 
published a study on port efficiency that it had commissioned (Merk and Dang, 
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2012).  This study sought to compare the efficiency of ports around the world, in the 
different fields of containers, grain, iron ore and oil, looking at proxies for the inputs 
of each type of port to the handling of cargoes and the throughput achieved, 
measured in terms of the dead-weight tonnage (dwt) passing through the port.  For 
container ports, the study concluded that, with the exception of Rotterdam in the 
Netherlands, the most efficient ports were mostly located in Asia.   The most 
efficient container ports were not necessarily the largest ports. Among most efficient 
ports are some of the largest global container ports (for example, Hong Kong, China; 
Singapore; and Shenzhen and Shanghai in China) (handling from 20 to 60 million dwt 
per port per month), but also medium to small size ports.  For bulk oil ports, it 
concluded that, with the exception of Galveston, Texas, in the United States and 
(again) Rotterdam in the Netherlands, the most efficient oil ports are mostly located 
in the ROPME/RECOFI area1, but not all ports in that region are operating efficiently.  
In this case, size does matter: the most efficient terminals are largely those with the 
largest throughput.  In the case of bulk coal ports, the study concluded that a group 
of coal ports in Australia and China were clearly more efficient than nearly all the 
rest of the sample, although Velsen/IJmuiden in the Netherlands, Banjamarsin in 
India and Puerto Bolivar in Colombia were equally good.  In the case of iron-ore and 
grain ports, the study concluded that, in both cases, larger ports were more efficient.  
It also concluded that, for grain ports, the least efficient terminals tend to be found 
in developed OECD countries. It should be noted, however, that the methodology of 
the study inevitably tends to rate a port as less efficient if, for historical reasons, its 
past investment has provided more facilities than is required for current levels of 
traffic. 

It is instructive to compare the results of this study with the ranking published by the 
World Bank of the quality of the infrastructure of ports in different countries.  This is 
based on a questionnaire to members of the World Economic Forum, which has 
been running for some 30 years. Recent rounds of the survey have included around 
13,000 respondents from around 130 





A parallel situation arises in the seaward direction, where there is often a need for 
dredging to maintain the access channels.  In some countries, port operators have 
pressed governments to fund all or part of the costs of deepening and widening 
navigation channels, since they find themselves faced with competition from 
neighbouring ports which have natural deep-water harbours. 

 

3.3 Landlocked countries 

Because of the large proportion of international trade that is transported by sea (see 
Chapter 17 – Shipping), landlocked countries have particular difficulties from their 
lack of seaports.  The 31 landlocked developing countries (LLDCs), 16 of which are 
among the least-developed countries (LDCs), face serious challenges to their growth 
and development, derived in substantial part from their problems in accessing 
maritime transport.  In general, LLDCs face a 45 per cent higher ratio of freight 
charges to total value of exports and imports than the average of the developing 
countries through which their exports and imports must transit (LLDCs, 2011).   This 
is a further aspect of 



For this reason, the regional memorandums of understanding on port-state control 
have an important role in managing the impact of ports on the marine environment.  
Other effects, such as the turbidity caused by ships’ propellers disturbing sediments, 
are more site-specific, and can to some extent be controlled by port navigation rules.  
Nevertheless, such turbidity (and the subsequent re-settlement of sediment) can 
have adverse impacts on sensitive habitats, such as corals and sea-grass beds (Jones, 
2011).   

In all these cases, port authorities and port operators have some important roles to 
play in managing the impacts of ships.  Adequate waste-reception (and especially for 
cruise ships) sewage-reception facilities are important for preventing marine debris 
and eutrophication problems.  Likewise, adequate land-based electricity supplies 
(“cold ironing”) for ships that need to run equipment while in port (especially 
refrigerator ships) are essential to reduce air pollution, since otherwise they must 
run the ships’ generators while they are in port. 

The IMO has set up a system whereby ships’ operators can report inadequacies in 
port reception facilities.  This can be found at 
https://gisis.imo.org/Public/PRF/ReportedCases.aspx.  It enables ships to report the 
problems that they have encountered and port authorities to offer (if they wish) 
explanations for such shortcomings and information on steps that are being taken to 
resolve them.  Since the beginning of 2005, 279 inadequacies have been reported.  
States have responded in only 76 cases (although there are several where the port 
State had not been notified). 

 

4.2 Coastal space  

The demand for coastal space in ports is tied up with the growth in container traffic.  
Space is needed next to the berths for the containers to be off-loaded.  In step with 
the development of container traffic, there has therefore been a substantial growth 
in the land needed for container ports.  Rodrigue (2010, in figure 3) shows the 
current scale of coastal space occupied by container ports.  These are particularly 
demanding of coastal space because they have to have level space to hold the 
containers until they can be forwarded into the hinterland: bulk cargoes are 
normally transferred directly to less space-demanding storage.  

Further growth in port throughput will inevitably result in further demand for 
container storage space at ports.  This demand is rarely going to be able to be met 
from land that is not part of the coast, because around most ports this land is 
already committed to other forms of development (such as housing or industry) 
which are also essential for the growth of the port. As discussed in Chapter 26 
(Land/sea physical interaction), this demand has therefore often been met by land 
reclamation – often from mangroves or salt marshes (for the pressures on which see 
Chapters 48 (Mangroves) and 49 (Salt marshes).  These pressures are likely to 
continue.  There is therefore a need for further investigation on how ports can 
handle increasing numbers of containers without increasing their demands for 
coastal space. 
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4.3 Deep water 

The third pressure generated by ports is for deep water access channels.  This 
normally means that dredging is used to deepen and widen the channels through 
sedimentary deposits, although in some cases it can involve blasting a channel 
th



 

6. Information and capacity-building gaps 

 

6.1 Knowledge gaps 

Since ports constitute a significant economic sector, much information is available 
about them and their operations.  What seems to be lacking is systematic 
information bringing together worldwide the operational aspects of ports and their 
impacts on the local marine environment, and their contribution to economic 
activity.  

 

6.2 Capacity-building 

Since the operation of a port can significantly affect both the successful operation of 
ships and the economic performance of the countries it serves, some ports need 
capacity-building in the operational skills needed for successful port operation.  This 
is particularly important for ports that are serving as transit ports for landlocked 
countries, since the landlocked countries rely on the quality of port management in 
the transit country or countries, and are not in a position to insist on improvements.   

It is important to develop (and then maintain) the capacities of port States both to 
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