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ABSTRACT 
Measuring Efficiency of Container Ports: An analysis by organisational and ownership . 

structure 

VINCENT FRANCIS VALENTINE 

Fundamental to any business is the concept of performance. This can be compared by using 
the competition as a benchmark for achievement or by comparing performance vidth 
previously defined goals and objectives. Stakeholders constantly demand to know whether 
their investmerit in a company is obtaining an adequate return and whilst there are 
established accounting techniques to calculate return on investment or capital employed, 
calculating efficiency can be rather a grey area in some industries. Ports are no exception 
and it is only by comparison that performance can be evaluated. Ports are, however, a 
complex business with many different sources of inputs and outputs which make direct 
comparison among apparently homogeneous ports seem difficult. The subject is fiirther 
complicated by the various types of port ownership and organisational structures that exist 
throughout the world. 

This thesis seeks to determine whether there is a particular type of ownership and 
organisational structure that leads to a more efficient port. This aim is achieved by 
examining the efficiency of differently owned container ports, comparing privately owned 
ports against those remaining in the public sector, and those that have elements of both 
public and private ownership patterns. In addition, the organisational structure of those 
ports examined is analysed and classified with the results placed into a singular conceptual 
model for a clear comparison. The conceptual model can be then applied to any type of 
business enabling the performance of ownership and organisational structures to be 
compared with ease. The results of this thesis show, that there is a strong relationship 
between the relative efficiency of ports examined and organisational structure and a weaker 
relationship between port ownership patterns. These results should assist govemments, port 
administrators aiid port ovraers in determining the different ways they can structure their 
ports. 
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Chapter 1 Inti'oductipn to the research. 

Understanding performance is a concept flmdamental to any business, whether it is the 

measuring of achievements against set goals and objectives or agamst the competition. 

Ports are no exception and it is only by comparison that performance can be evaluated. 

Ports are, however, a complex business with many dififerent sources of inputs and 

outputs which make dhect comparison among apparently homogeneous ports seem 

difficult. The subject is further comphcated by the various types of port ownership and 

organisational stmctures that exist throughout the world. During the last two decades 

the ownership of one of the most important trade entry pomts mto any country, the 

seaport, has changed from bemg solely m the hands of national or local govenmients 

into, either wholly or partially, private hands. It is this change which is called 

privatisation that has attracted much mterest from both academics and those working 

withm the industry. Some countries have rapidly progressed towards this goal of 

privatisation whilst others have been hindered by political, fiscal or labour factors, or a 

general unwillingness to accept change. This thesis will look at how these seaports are 

owned and how their stmcture is organised to determine whether these factors have any 

relation to their performance. 

1,1 Aim and objectives 

This research aims to investigate the efficiency of container ports usmg organisational 

and ownership stmctures. Privately owned contauier ports will be compared against 

those remaining in the pubhc sector and those that have elements of both public and 

private ownership patterns. In order to achieve this aun, there are several objectives that 

this research will have to undertake. A literature review will be carried out upon the port 

sector to estabhsh developments and identify current trends. The port sector itself will 
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be exammed to identify trends occurring both in the port industry and within the wider 

shippmg and logistical context that has a bearing upon the port industry. A literature 

review will also be imdertaken into the various different methods of calculating port 

eflSciency. Various efficiency models will be examined to see which model will be used 

for this research and what variables are to be included in the equation. Port efficiency 

will then be tested from a sample of ports chosen from the top 100 contahier ports. In 

order to understand the concept of privatisation within the port envirormient a hterature 

review will also be made of the origms, development and extent of the concept of 

privatisation throughout all industries. Specific examples of port privatisations will be 

examined to compare the different methods adopted by various countries. In order to 

compare organisational structures of ports, a review will be conducted hito the theory 

underlymg organisational developments. Using these findings a conceptual model of the 

port industry in terms of organisational and ownership stractures will then be devised. 

The resuhs from the efficiency test will be appUed to the conceptual model which 

shoidd indicate which type of organisation and ownership stracture leads to a more 

efficient port. The results of this research will assist govemments, port administrators 

and owners in determhnng the most suitable forms of port organisation. 

1.2 Research hypotheses 

The use of conceptual models enables a visualisation of the Unks and relationships 

between different parts of the process being studied as well as the testing of hypotheses. 

The use of hypotheses m models also enables a visualisation of where the hypothesis 

fits together into the overall position and establishes whether there is a link, so proving 

or disproving the hypothesis or bringing new ideas into play. Webster's dictionary 

(1968) defines hypothesis as 

"a tentative assumption made in order to draw out and test its logical or 
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empirical consequences. ... Hypothesis implies'insufficiency of presently 

attainable evidence and therefore a tentative explanation." 

For the purpose of this research the hypotheses described in the next section are to be 

considered. The reason for this is that these hypotheses are important to the debate 

surrounding privatisation and're-stmcturing that numerous govemments throughout the 

world have decided to initiate. 

1. That the ownership stmcture of a company has a dhect causal hnk with the 

efficiency of that con:q)any (Boardman and Virming 1989). 

2. Efficiency has no correlation with ownership stmcture in a company but rather is 

related to other extemal factors (Iyer 1988). 

3. There may exist a causal relationship between organisational stracture and that of a 

firm's performance (Covin and Slevm (1988). 

1.3 Rationale 

Much work has been written on the subject of port privatisation as will be seen m the 

literature review. The issue of the effect of privatisation m general on the performance 

of companies has also been considered in many industries. Likewise there is also much 

research into organisational stractures and how they affect performance. However, there 

has been no previous research of which the author is aware that combines ownership 

and organisational stractures and their relationship to port performance. The rationale 

therefore in choosing to look at ports from this perspective is to fiirther the boimdaries 

of established research and bring together the apphcation of business functions into port 

literature. 
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i.4 Originality 

This reseairch is original in its. approach since it sets otit to relate established theories on' 

the effects of ownership arid organisational structure to the efficiency of ports. The 

research is therefore an amalgamation of some established principles, viz. property 

rights, organisational theory and port efficiency, which sets out to form together one 

conceptual model of the port industry into which the many different examples of port 

types can be included enablmg a simple comparison of performance. Thus this research 

can simply be said to be an investigation into established theories with the aun of 

producing a conceptual model. To this extent this research can be summarised even 

fiirther by saymg that the originality of this document can be seen in Figure 7.2. The 

path however that leads to this figure is what makes up the subject of this dissertation, 

for it is not enough to say that the Earth revolves around the Sun, the real task is in 

explaining the theory behind why it does. 
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Chapter 2 World port sector 

2.1 Introduction 

As mentioned in chapter one the aim of this research is to investigate the most efBcient 

ownership and organisational stracture of container ports. Contamer ports were chosen 

because of the increasing role that they play within international commerce. This 

chapter sets out to look at the world port sector and the developments that have occurred 

in recent tunes. It also exammes port choice, competition and the process of measuring 

port efficiency. It explains why much emphasis is placed upon the subject of efficiency 

even though, as we shall see, there is no universally accepted definition or a 

homogeneously adopted practice that sets out to calculate this equatioa Finally, this 

chapter considers the major port/termmal operators involved in the industry. 

Since the 1960's contamer traffic has grown at an increasmg rate with no sign of 

abating. World container port traffic contmued to expand m 1998 at a rate of 6.7 per 

cent over 1997, reachmg 165.0 million TEUs, of which 88.5 million TEUs (or 53.6 per 

cent, compared with 50.9 per cent in 1997) were handled at the ports of developing 

countries (UNCTAD 2000). Despite the Asia and Russian crisis in 1999 the world 

seabome trade in dry cargo was estimated to have grown at 2.9%. This is also the 

average for all of the 1990s. Containerised cargo in 1999 however rose by 8.4%. In 

1980 contamerised cargo accounted for around 20% of the general cargo market, 

whereas by 1999 it reached 53.7% and was expected to be 57% by 2002 (Drewry 2000). 

Drewiy (2000) also report that 1999 was the first year world container port traffic 

surpassed the 200 milhon TEU threshold. On average container port throughput 

increased by 9.7% in 1999 on the previous year. The largest area for growth was the Far 

East with an average of 12.5%. The ports of Dalian and Shanghai stand out as havmg 
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achieved an increase of 32.2% and 37.3% respectively (Drevviy 2000). This is further 

supported by UNCTAD (2000) who stipulate world output in general grew by 2.7% in 

1999 over the previous year with developing countries (China included) averaging 

3.4%. Furthermore, Dynamar (2001) state that growth m world trade of around 6% per 

aimum on average means that by 2020 world container trade will mcrease from its 

present 550 million tonnes to 1.75 billioii tones. 

Ships are also mcreasmg in size and capacity, and long gone are the days when a 

handful of containers were carried on the deck of a general cargo vessel. The size of a 

container vessel used to be determined by the width of the Panama Canal and the largest 

vessels capable of transitmg it were called Panamax vessels. Panamax vessels can carry 

up to approximately 4,800 TEU. There are now vessels sailmg the world's oceans that 

are purpose buih container ships capable of carrymg in excess of 8,000 TEUs and are 

termed post-Panamax vessels. Post-Panamax ships m service now represent about 7.5% 

of the world container fleet and 22% by seagoing capacity. Theses figures are set to rise 

to 8.6% and 24% respectively when current order books are delivered (Tozer and 

Penfold 2001). In terms of toimage Asmussen (2001) put the size of the container fleet 

at around 12% or 63m GT, of the world merchant fleet, and makes a prediction that the 

percentage of general cargo contamerised today will grow from 70% to 90% by 2010. 

The largest container vessel, Maersk Sealand, is reported to have a capacity of around 

8,700 TEUs but the actual figure is a commercial secret. However Dynamar (2001) 

claim that conceptual designs have been maide for the 'Malacca Max' size vessel with a 

capacity of 18,000 TEUs. However, ports such as Bremerhaven and Hamburg predict 

that the maximum vessel they can accommodate is around 12,500 TEUs. Robinson 
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(1998) in looking at the emergence of hub-feeder ports hi the Smgapore-Japan corridor 

concludeil that the high growth rates of containerised cargo have not only spawned new 

ports but have also increased the proportion of port handlmg volumes thereby justifying 

them as main ports of call rather than feeder ports. However, in lookmg at the shipper's 

criteria in selectmg contamer ports Slack (1985) found that the choice of port appears to 

be based more upon price and quality of service offered-by land and ocean carriers than 

the port itself He states that port facilities seemed to be'taken, for granted; If this was. 

the case in 1985 then changes to ports around the world since then have created a 

different approach. Slack et al (1996) recognise these changes when they state that the 

process of taking business for granted because of geographical location has now gone. 

Container ports can no longer rely on customer loyalty due to changes that may occur m 

the reschedulmg of Imer services. Heaver (1995) states that once the efiBciency of a 

port's cargo handling process and inland transportation services are improved, 

geographical monopoly powers are eroded. Ports can no longer expect to attract 

business merely because they are gateways to vast hinterlands (Notteboom and 

Wmkelmans 2001). 

One worry for ports is that new global alliances could mean that they are dropped in 

favour of ports never before perceived as a threat. This point is particularly relevant to 

Smgapore and the Malaysian port Tanjung Pelepas which obtamed the business of 

Maersk after Smgapore refiised to give the luier company its own terminal (Dynamar 

2001). The process of port privatisation which underwent a world-wide surge during the 

1990s has made shippers more aware of the dilBferences hi quality and service between 

ports. Whereas before the shipper was faced with a choice between different state 

owned ports the choice now involves privately run enterprises and jointly owned 



companies. Port competition is now more of a reality, that JFleniirig and Baird (1999) 

state is influenced by the following six factors: 

• Port tradition and organisation 

• Port accessibiUty, by land and sea 

• State aids and their influence on port costs 

• Port productivity • : .. 

• Port selection preferences of carriers and shippers 

• Comparative location advantage 

These privately run ports concentrate on customer satisfaction and are armed with 

private finance to mvest in the latest technology. Trajilh and Nombela (1999) highlight 

this point by stating that, because of contamerisation ports have changed from being 

labour intensive to more capital intensive industries that require substantial uivestment 

in infrastracture and equipment. Electronic Data Interchange (EDI) is rapidly becoming 

the accepted method of processing routme documents. Private port owners want to see 

greater throughput in traffic at an ever increasing rate to generate the profit sought by 

thek private financiers. This has its repercussions on the shipowner whose requurements 

are given more consideratioa Not only is the shipowner seemg a faster tumaround time 

of his vessels in port but also a lower unit handlmg charge by the port. Brazil's port of 

Santos has seen a pre-privatisation container handling charge of $500 per TEU drop to 

$253 within 36 months following privatisatioa Although this is a significant saving to 

the shipper it is still above the port's target price of $150 per TEU, set at the tune of 

privatisation (Gaviria 1998). 
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2,2 World trade ovei'view . 

Growth m world trade "has tended to outpace growdi m iflie world economy. Figures 

from the Intemational Monetary Fimd (IMF) suggest that m the 1980s world trade in 

goods grew 1.2% per annum faster than the world economy. During the 1990s this gap 

widened to 3.2% (IMF 2000). Consensus among analysts is that world container traffic 

will grow at 5-6% pa during the early years of the millennium (Stopford 2001). Figure 

2.1 shows that from 1948 intemational trade was worth around $60m but by 2001 this 

figure had grown to almost $6,000 million. • - ' 

Figure 2.1 Worid trade by value 

It has been estimated that over 50% of intercontinental contamers are now shipped by 

large multinational or global companies. By 2010 this percentage is expected to grow to 

70% (Frankel 1999). World contamer traffic, as measured by the number of TEUs 

handled at port:s, has been growing at 8-9% pa over the last decade. This growth rate is 

in fact greater when one considers that there is a gradual increase in the number of 40' 

containers being handled. Although when considering tonnage it is important to note 

that 40' boxes tend to handle bulkier, but not necessarily heavier loads. The growth rate 
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in the movement in the number of units is also greater than the tonnage or real value of 

cargo recorded ui trade data, because of the mcfease m transhipment of containers by 

different ports around the world. 

Juhel (2001) states that despite the Asian crisis of the late 1990's Suigapore's transport' 

and communication sector grew by' 5.5% m 1998 whilst manufacturing remauied 

stagnant. As shipping lines deploy larger ships on the main trade routes, often in 

consortia or alhances with other lines, it is either practically impossible or economically 

unviable for them to call at as many ports as in the past. However, Slack et al (2001) 

deny that there is a decrease in the number of ports being served but rather a status quo 

as new larger alhances tend to caU at the same ports as previously, but with more 

vessels under their command they are able to do this with each vessel calling at a 

limited niunber of ports. Hence the mcrease m transhipment between hub and spoke 

ports. For some major container ports such as Colombo and Algeckas transhipment 

traffic makes up 70-80% of thek total throughput. It has been estimated that 26% of 

world port movements are transhipment (Cargo Systems 2000). 

World seabome trade recorded its fourteenth consecutive annual increase in 1999, 

reachmg a record of523 billion tons. Annual growth, however, declined at a rate of 1.3 

per cent, the lowest smce 1987, whereas global maritime trade gro\vth for 2000 was in 

the region of 2 per cent. Total maritime activities measured in ton-miles in 1999 reached 

21,480 billion m comparison with 21,492 billion the previous year. 

The world merchant fleet expanded to 799 milhon dead-weight tons (dwt) at the end of 

1999, representing a 1.3 percent increase over 1998. The relatively low rate of fleet 
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expansion reflects'the balance between newbuilding deliveries of 40.5 million dwt and 

tonnage broken up and lost of 30.7 million dwt, leavmg anet gain of 9.8 million dwt. 

The development in contamer traffic over the last 40 years has been phenomenaL More' 

recently this growth can been seen in deveiopmg countries of the Far East, hi particular, 

over the last decade Chma's intemational contamer shipping has grown, rapidly with ' 

port throughput rismg from 2.2 million TEUs m 1991 to 8.1 million m 1996. By 2000 

this figure had doubled to over 16m TEUs making the whole of Chma's container traffic 

equivalent to the Chmese state of Hong Kong in terms of container throughput. Still, 

most of the growtii has been confined to the coastal provinces; only 24 percent of 

seabome contamers travel beyond port cities. Indeed, most are stripped in ports and 

their cargoes are carried in break-bulk to inland destmations due to the lack of 

mirastmcture capable of handling containers. Consequently, some of the mam benefits 

of container transport such as, a means for door-to door or dock-to-dock transport, have 

yet to be achieved m Chma (World Bank 1999). 

2.3 Port development 

Since Roman tunes, ports have played a strategic role for a region. Rome itself became 

the first nation to rely heavily upon foreign imports of gram to feed its population. 

Natural ports were among a region's greatest assets and hence why most of the world's 

largest cities are situation upon the banks of rivers and natural harbours. As such, the 

case for ports as a public asset was estabhshed. The word port comes fi-om the Latui 

partus, meaning a haven or harbour. These tended to be natural shelters that were later 

developed with the addition of shore facilities for the loadmg and unloadmg of cargo 

and the dredging of channels to improve access. With the arrival of the mdustrial age in 

the nmeteenth century dredging procedures became more rehable and in some ports 
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breakwaters were built to enhance the natural shelter over a greater area. These 

mnovations and the development of trade and safer ships all contributed to the 

mcreasuig number of ports. 

The port sector has radically changed over the past two centuries. Durmg the 19* 

Century and the first half of the 20* Centuiy ports tended to be regarded, by .state or 

colonial powers, as a means by which to control markets. Competition between ports 

was minimal and port-related costs were relatively msignificant in comparison to the 

high cost of ocean transport and mland transport. As a result, there was little incentive 

to hnprove port efficiency. However, as the risk associated with mtemational sea 

voyages has reduced and thus attention has been diverted fi'om perils of the sea to other 

areas within the logistical chain for ways to reduce costs. 

In a global economy many firms search the world for lower mput costs, e.g. cheaper 

labour, which has led to greater competition thus resulting hi it becommg,necessary to 

mtegrate ports into manufacturing and distribution systems. The physical infirastracture 

of ports must therefore ensure not only that there is ready access for ocean and land 

transport operators, but also the receivmg, dispatch and handlmg of cargoes at 

reasonable cost. 

For over 100 years any attempt by shipping operators to respond to commercial needs Or 

achieve new economies of scale, was restricted by the slow rate of loadmg and dispatch 

of general cargo vessels. For example, a vessel of approximately 10,000 dead weight 

tons (DWT) would reqmre five days and nights and 125 dock workers per shift to load 

10,000 tons of cargo, the maximum size of general cargo vessels: if more cargoes were 
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to be moved on a particular trade route additional vessels had to be brought into service. 

By about 1950 it was also becoming clear to the leading shipowners and port authorities 

that the only way to accommodate any fitrther mcrease in the volume of world trade was 

to adopt some form of containerisation. The container revolution, though it grew out of 

palletisation, bandmg and cratmg, was a comparatively sudden development that had 

devastating effects on ports, and the "entire physical distribution business. Because it is 

an intermodal form of transportation, rmitmg road andrail, ports and shippmg,. it has to 

be looked at m its entirety to appreciate the full extent of the impact (Nettle 1988). 

"Whatever form it took, the success of containerisation exceeded the wildest dreams of 

port and ship operators. Container berths could handle ten times the cargo of 

conventional berths with only a fraction of the work-force. A ship of a size that might 

previously have taken between a week and a fortnight to unload and reload could now 

be tumed round in a couple of days (Jackson 1983). 

Contamerisation enabled an mcrease hi productivity through the standardisation of 

cargo mto homogeneous units. The transport of general cargoes m contamers began on 

26* April 1957 when the Ideal X, a modified T-2 tanker carrying 58 containers, set sail 

from New York to Houston, Texas. Three months later, port handUng charges on 

general cargoes had dropped fi:om US$ 5.83 to just US$ 0.15 per ton, and handlmg 

times were cut to one fifth. Following the introduction of containers on routes between 

industrialised and deveiopmg countries, dock-worker unions, labour mmistries and 

central Goveimnents in the latter cpimtries often expressed their rejection of this new 

unit of transport because of the reductions in labour brought about by its 

implementatioa hi the UK dock labour force of 60,000 men in 1965 was reduced to 

18,000 by 1982. Job losses were necessary as a result of both contamerisation and due 
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to a series of recessions brought about due to the oil crisis of the 1970s. 

Only a few countries in the world are able to produce all of then: basic necessities within 

then: own borders. However, no one country can produce all that its population deshes 

at a price that is favourable. This lack of autarky has therefore led to a need to specialise 

and concentrate production on those goods that can be produced at a cheaper fate.-than 

elsewhere. Traders will then want to exchamige their goods. This is the backbone to 

intemational trade. The port mdustry as a facility for the transportation of goods into 

and out of a country is thus vital for mtemational trade. Just as the UK led the world 

mto the mdustrial era so too did it play a significant role m privatisatioa Privatisation in 

deveiopmg coimtries is often the first phase in a process of mdustrial liberaUsation and a 

ihove towards industrial progression. Viewed as this first step towards creating free 

frade it has therefore not surprismgly been a high priority on developing countries aims. 

It begins with the transferring of absolute control of industry away from the goverrunent 

to private partners with particular expertise. The reasons for this change are numerous 

but can be surmnarised as follows: improvements m efficiency through private sector 

management skills; enhancement of service quahty through improved commercial 

responsiveness; reduction in the fiscal burden of loss making state enterprises or the 

need for the future subsidy; a reduction in the fiscal demands on central and local 

government through access to private sector capital; and additional revenue sfreams 

(Port Development Intemational 1999). 

The more important the port to the national economy, the more pressure there will be on 

port managers to attract and retain valuable customers. Some ports can be extremely 

valuable players m the national economy and the loss of major customers could have a 
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big ripple effect on employment and local income. For exan:q)ie, the port of Rotterdam 

(Netherlands) is a key element hi the Dutch economy. Development projects undertaken 

by the port over the past six years have created 45,000 man-years m temporary 

employment and 17,500 man-years in permanent employment hi the Netherlands 

(World Bank 2001). The marketmg program for the Port of Rotterdam highlights the 

fact that 80% Of Europe can be reached by road-from its facilities withhi 24-hours. 

Through such advertismg the port and the Dutch government hope to persuade shippers 

to use theh port for cargoes destmed for neighbouring countries. Thus, Rotterdam is 

able to have a far larger port than would normally be warranted for a nation the size of 

the Netherlands. Smgapore is also another example of a port that has a significant 

relationship to the national economy. It is no coincidence that these ports play a 

significant role in their country's economy because, due to their relative compacmess, 

these states have little natural resources and thus rely heavily upon intemational trade to 

mamtain their economies. 

Since industrialisation, the costs of infrastructure have mcreased dramatically as more 

specialist equipment is needed to serve different types of vessel. Convention developed 

that govemments would bear the costs of buildmg and maintaining transportation 

systems like ports since the high levels of capital needed in theh: development could 

only be provided by a few. Govemments tradirionally have been more mchned to seek 

financial backmg but reluctant to see any delegation of power. The idea of ports as the 

gateway to the outside world guaranteed theh lofly place among national priorities. 

Ports were too valuable to be left in the charge of the private sector. The state ran the 

dredging of harboxus, constmction of facilities, and management of services. Because 

ports are historically public in character, they have not been driven by competition as 
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with the private sector. Without the presence of market forces there has been little by 

way of incentives to adopt change or seek hnprovements to established systems. Only 

when there is a case of several public ports in the same market (i.e. the case with 

attracting discretionary trade) can efficient ports be found. Ports are now bemg steadily 

transformed by the evolution of new markets, services, technologies and regulatory 

forces. -

Gone are the days when a port's sole role was to provide an interface between ocean 

and inland transport, now it must also provide complementary services for loadhig and 

dispatch operations, such as storage, processing and distributioa In fulfilling these 

objectives other, physical, commercial, social and strategic aspects have to be taken into 

account. 

Ports generate two types of economic benefits, direct benefits (private goods) through 

their operations of moving cargo and indirect benefits (pubhc goods) in the form of 

trade enhancement. They also create increases in production volumes and collateral 

increases in trade-related services. Many ports to justify dhect pubhc sector investment 

for enhancing national wealth have used these 'economic muhiplier effects'. It is in this 

dual production of both pubhc and private goods that complexities arise, which makes 

defining roles for and boundaries between the public and private sectors challenging in 

the ports mdustry. Notwithstanding the direct cost benefit ratios in the port, extemal 

economies and diseconomies can affect the national foreign trade dependmg on the 

efficiency of the seaport. Ports generate economic multipher effects in a variety of 

ways; petro-chemical mdustry, value added services, repah and mamtenance, packagmg 
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and re-packaging, labelling, testing, telecommunications, banking, customs and inland 

transport. 

Industrial clusters are geographic concentrations of private companies that may compete 

with one another or complement each other as customers and suppliers hi specialised 

areas of production and distributioa Large ports-offer particularly attractive locations 

for "seed" industries and distribution-intensive enterprises. Several notable port-centred 

industrial clusters have developed over the last 50 years hicludmg those in Rotterdam, 

Yokohama, Antwerp, Hamburg, Marseilles and Houston (World Bank 2001). 

With a retrospective glance at port development it is clear to the 21 '̂ Century reader that 

ports have changed considerably in the last 30 years. The foimdations of the modem 

port can be said to have been laid ia the mid 1960s. However by taking a contemporary 

view from authors writing hi the early 1970s we can see that change is endemic of all 

epochs. Klaassen and Vanhoe (1970) signify change by statmg that the Uberalisation of 

world trade has enabled mdustries in developed countries to rely on distant sources of 

raw materials. Bud (1971) says that the industrial fimction of ports has grown not only 

due to the availability of huge cargo instalments but also because large-scale industry 

needs wide flat sites, not distant from home markets and nearby for exports. The 

contamer revolution brought about the emergence of a new type of ship, the dedicated 

contamer vessel. This change meant that ports had to change the way they loaded and 

imloaded cargo, providing space for ancillary services that stuffed and destuffed cargo. 

The revolution was not however Umited to ports, as time progressed larger and larger 

contauier vessels emerged with predictions of an 18,000 TEU carrying vessel, compared 

with around 7/8000 TEUs at the start of the millennium (Drewiy 2001). Ship design 
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was itself limited by technological means. The development of notch-toughened steel 

durmg the second world war paved the way for larger hatch covers." Larger hatch covers 

meant quicker loadiag and unloading times. 

The containerisation of cargo is but one element that has had an effect upon the 

transportation process within ports that has occurred in recent times. Land based 

coimectivity has also had an effect upon port operatioris. Followmg the second world 

war and the growth of private vehicle ownership motorways began to emerge to carry 

the ever-increasing traffic and heavier loads. This increase in capacity fuelled with an 

increase in demand for consumer products saw an increase in port activity. Railways 

also became better connected to ports thus providmg several choice options for 

importer/exporter and freight forwarder alike. 

A seaport has an important direct and indirect employment function in its regioa The 

high value added service which is produced in the port creates on the one hand a 

substantial income and on the other revenues in the form of taxes for the govermnent. 

The macroeconomic function of the seaport has to be taken mto account mainly in terms 

of transport and port policy (Stuchey 1993). 

As far as the transport fimction is concerned, the port plays an important role as a link in 

the mtemational chain of transport. In this respect port services are part of the logistics 

costs for mtemational trade. Stuch^ (1993) states that as a general rule five to ten 

percent of the overall costs hi the chain of transport are port related. 

Compared with other industries port services are characterised by some typically unique 
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aspects viz. 

• Capital allocated in seaports is very largely immobile 

• Port investment has a long depreciation period 

• Overproduction or imderproduction of port services cannot be stored or sold 

• The demand for port services is largely a derived demand 

• The port's service is orily a mmor part in the trarisportation 

(Stuchey 1993) 

This latest point highlights that the market position of a port is to a large extent 

dependent on the prices and services of the shippmg lines callmg at the port and the 

services and prices of the hinterland transport system servmg the port. Thus, if these are 

not competitive then the port may have a difficult task in attracting new business. 

2.4 Factors detennming port choice 

Ports by theh- very natiu:e are required to adopt a pivotal role in the Imk between the 

transport systems of both land and sea regardless of whether the cargo is bound 

mtemationally or for short sea coastal joumeys. The success of a port is determmed by 

many factors both mtemal and extemal. These hiclude the geographical location of the 

port relative to the main shippmg routes; topographical features such as sheltered 

anchorages and deep water which may have an effect upon the size and types of vessels 

usmg the port; the national attributes and consimiption patterns of the population in the 

hinterland as well as the mherited benefits derived over time, e.g. the growth of local 

industries such as shippmg companies and petrochemical plants and the land-side 

connection with other modes of transportation such as road and rail. 

Sirykens (1988) in his work refers to a 1977 publication issued by the Directorate 

19 



General (Transport) of the Commission of the European Communities on the 

contemporary situation m transport between ports and theh: hinterland m which port 

choice factors were analysed. According to that study the factors that mamly hifluence 

port choice were: 

• Thenumber and. frequencies of regular departures 

• The available franshipment facilities 

• Special faciUtiesforthe handling of specific cargoes 

Lesoume and Loue (1978) were commissioned by the port of Dunkhrk to determme 

factors mfluencing port choice. Four hundred and fifty industrial concerns were 

consulted on the elements that they thought to be hnportant hi the selection of ports. 

Most hnportant to them were the followmg factors: 

• Total cost 

• Port equipment 

• Number of regular lines, volume of fraffic 

• Accessory costs 

• Quahty of port services 

Lesoume and Lou6 (1978) concluded that in many cases the mdustrial concerns did not 

have substantial knowledge about port facilities but they were mostly hiterested m the 

number of regular Imes and in the total cost involved using the port Slack et al (1996) 

state that the process of taking business for granted because of geographical location has 

now gone. Container ports can no longer rely on customer loyalty due to changes that 
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may occur in the rescheduling of liner services through alhances and mergers. 

Slack (1985) in an earlier smdy suggested that decision-makers were influenced more 

by the price and service considerations of the land and ocean carriers than by perceived 

differences hi the ports of entry and exit. Port infirastmcture did not appear to play an 

important role in the routing decisions niade by important groups of. independent 

busmesses mvolved in the North American contahier trade. 

Port competition in Slack's (1985) opinion has been viewed traditionally as a struggle to 

achieve control over the hinterland as even primary iunterlands are subject to 

penetration by other ports. Slack (1985) states that there is an assumption by users of 

port facilities that appropriate equipment is hi place. The conclusion is that the decision

makers' choice of routes is determmed by the transportation costs and service 

differentials rather than by characteristics of the seaport terminals. Therefore ports 

should endeavour to improve theh land and ocean Ihiks. Marketmg efforts of ports are 

likely to have a greater hnpact on forwarders and exporters with co-operation of the 

shipping Imes. Benefits of improvements m facilities are most likely to be reahsed by 

shippmg companies and only indirectly stimulate trade growth (Slack 1985). 

2.5 Port competition 

When the Regma Maersk (85,000 DWT and 6,000 contamers) called at Smgapore, 

3,500 contamers were handled in 18 hours (194.4 per hour). The shippmg Ime mformed 

other ports that they would at least have to match productivity in the port of Kobe, 

Japan: namely, 120 contakiers per hour (World Bank 2001). 
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Container port trafl&c is mainly determined by cost and service advantages rather than 

other factors such as speed. There is some evidence that non-cost fectors play an 

important role m the general cargo trades. Reliability, speed and quaUty-of service are 

more important than price. The most important factors appear to be elements concemed 

with the transport and handlmg of contamers m the port. Port security has also grown in 

importance following high profile terrorist attacks. Thesize of the port nowadays does 

not seem to be of a great importance.. 

Where ports are stiU state owned govenunents have tried to mtroduce what they term 

competitioiL In China, the container operations at Tianjin Port are currently carried out 

by two state owned enterprises (SOE) termmal operators. However, no genuine 

competition exists between them since both are 100% owned by Tianjm Port Authority 

(World Bank 1999). 

Port compethion is a very complex notion that has changed considerably smce the 

introduction of multimodal transport. There is no longer a direct cost relation between 

the consumer and a port, as most port expenses are matters that are under control of the 

shipper. Shippers need not be interested in a specific port or its handlmg capabilities as 

the multimodal transporter relieves them of this concern by providmg a door-to-door 

service. In some cases the port has simply become a point transited on the way to a final 

destination. Although the total distribution cost affects shipowners' choice of port, their 

decision is based upon providing a door-to-door service rather than port-to-port. 

Possible savings in inland transportation costs induce contamer carriers to seek 

economies of scale m the mland movements of containers by concentrating the traffic to 

a Ihnited number of ports, which have superior access to major mland transportation 
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corridors. The conclusion is that containerisation, port concentration and intermodality 

havmg reached a high operational and technical stage, have brought a significant change 

in marketmg stmcture and hinterland relations (Hayuth 1982). 

Ports compete on four main levels; (1) competition with foreign ports, (2) competition 

between ports of the same country, (3) competition mtih other multirnodal transportation 

chains and (4) competition inside ports between cargo handling companies. 

Geographical location as well as the network of coimections with hmteriand, and the 

type of transported cargo mfluence increased competitiorL As mentioned earlier even 

primary hmterlands are shared with other ports, therefore those that have a well-

developed network of transportation and logistics stand a much better chance m these 

hinterlands. Maintaining competitive position requires constant marketing activities, 

which monitor the marketplace in order to adjust the shipowner's needs and 

requhements of services offered by ports (Misztal 1996). 

2.6 Ports as logistical centres 

A seaport is an enterprise, which is offering its services in a transportation cham and 

therefore its competitiveness depends on the hmteriand transport system as well as on 

the shipping lines. It also must be mentioned that die demand for port services is to a 

high degree dependent on intemational factors, which are b^ond the control and 

influence of the ports themselves. These factors include hitemational trade customs, 

currency problems, world market conditions, jfreight prices etc. The borders between the 

industrial nations contmue to open ever more sophisticated goods and the resuh has 

been divisions of labour with competition among all those participatmg in production 

and trade. 
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With the increase m global hner shippmg, carriers have sought mcreased efficiency in 

ports to maximise revenue. In order to achieve cost efficiency, shipowners requhe theh 

vessels to spend more tune dehvering cargo than waiting to load/unload cargo. Ports 

have had to compete for busmess from other ports never previously considered 

competitors. For example, Felixstowe hi the UK competes with Rotterdam m the 

Netherlands for transhipment cargo from liner shipping companies seeking a one-stop 

European port. Lmer shipping companies want to be able to offer a global service. This 

global service involves large ships covering large distances with few stops. This leads to 

an increase in transhipment cargoes thus making the port a place of temporary storage 

or a logistical centre for onward transportatioa 

While ports have always been important nodes in the logistics system, globalisation of 

production has highlighted the need for ports to be value adders, not value subtractions, 

in the supply chain. This has given ports a unique opportunity to become value-addmg 

entities for cargoes bound for re-export to intemational destinations. 

The trend for tody's ports is to gam the position of logistics and distribution centres 

and not to be a pohit transited on the way to a final destmation as mentioned earher. 

Theh poshion in the market is no longer solely determmed by the quality of their 

service but, a decisive co-detennmant is the quality of logistics with which the position 

of theh service is supported in the market The supply of goods will only be accepted if 

just-in-time delivery can be assured %vithout a large capital commitment in local 

inventory and expedited by smooth-running logistics over the enthe chahi of operation 

and informatioa It is hardly ever possible for one organisation to undertake the 

constmction of these interconnected logistics chams with both world-wide dimensions 
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and the requhed logistics services. Often many partners providmg the quality service 

must merge into uniJBed logistics systems. Every port must organise an optimum 

combmation of the individual segments of the transportation cham with regard to 

specific conditions, location, political mfluences, etc. (Schulten 1993). The goal of 

every port must be to attain a large enough number of traffic possibilities, on the basis 

of cormection capabilities. This enables the iiecessary transportation chain to be 

maximised by the transit of cargo through aU of its operations. 

An effective logistics process is essential to satisfy customers and to gain competitive 

advantage. Improvmg the service quaUfy of the logistics process hicreases customer 

satisfaction and builds customer loyalty. These m tum lead to market share and margin 

mcreases. At the same time, focusmg on tme customer needs eliminates cost for 

services not valued. Improvmg the productivity of the logistics process also reduces 

cost. Together these actions help make services more attractive in the marketplace. 

Modem integration processes in hitemational trade and development of sea-land 

transportation chams requhe sea ports to become quick and efficient pomts of 

transferrmg goods between sellers and bikers. Not only do the ports need to adapt but 

also the sea and land coimections with the ports need to be modernised. However, ports 

have come to play a role of distribution-logistical centres because they are a 

"crossroads" for various types of cargo and modes of transportation (Tubielewicz 1989). 

The seaport has stopped being only an element of the sea-land transportation process, 

and has become an important link in the logistical concept This means transformation 
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of simple transport services into integrated logistical services, from the beginnmg, • 

which is production of the good to the end point, i.e. consumption (Misztal 1999). 

Quahty in logistics means meeting customer requkements and expectations mcludmg 

the following dimensions (Mentzer a/1999): 

• Easeofinquhy, order placement, order fransmission 

• Timely, rehable order dehvery and communications 

• Accurate, complete, undamaged orders and error free paperwork 

• Thnely and responsive post sales support 

• Accurate, timely generation of transmission of mformation amongst the functions of 

the business and with extemal parties to support plannmg, management and 

execution of these activities 

Productivity in logistics means using the combmed resources of all participants in the 

supply chain in the most efficient way to provide high quality cost effective customer 

services-(Byrne and Markham 1991). 

Significant changes hi the transportation and logistics market environment have had a 

great impact on the way that carriers and shippers sell, buy and manage fransportation 

services. Every business function must be dhrected toward the market and the customer, 

in particular the transportation and logistics fimction, which is so vital to on time 

product and service dehvery and ultimately customer satisfaction (Neuschel and Russell 

1998). The en:y)hasis has shifted from a sfraight sell to a customer driven marketmg 

envhomnent, which means that fransportation and logistics must be increasingly market 
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focused. Some significant changes that have contributed to this shift hiclude 

deregulation, liberalisation, privatisation, the globahsation of the mdustry, mergers and 

acquisitions, and the expanded use of mformation technology. 

2.7 Defining efficiency 
Alderton (1999), though not attempting to give a definitive defiiiitioa, sfetes that port 

efficiency could be classed as the optimum (Le. the greatest degree attained or attainable 

under implied or specified conditions) use of resources within an acceptable context of 

safety. 

Efficiency is defined by Merriam Webster Dictionary (2001) as: 

1. effective operation as measured by a comparison of production with cost (as 

m energy, time, and money). 

2. the ratio of the useful energy delivered by a dynamic system to the energy 

supphedto it. 

Similarly efficiency is also synonymous with productivity. Merriam Webster Dictionary 

(2001) defines productivity as: 

1. having the quahty or power of producmg especially in abundance. 

2. effective in brmghig [something] about. 

3 a yielding results, benefits, or profits. 

b. yielding or devoted to the satisfaction of wants or the creation of utilities. 

Thomas (1994) having looked at several studies measuring port performance lists the 

foUowing measures of productivity: 

• Ship tumaround time 
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• Labour productivity 

• Docker gang size 

• Asset productivity 

However, all the above measurements are constrained by inherent flaws which mean 

that they are calculated differently by dififerent ports. For example the ship tumaround 

time could include the total time a vessel remams along side the quay or is being merely 

being loaded/unloaded. For a ship berthing at night ready for next day 

loadmg/unloadmg the inclusion of the idle time waitmg till morning will have a 

negative effect on performance. 

Drucker (1977) attempts to differentiate between efficiency and effectiveness. 

EfiBciency focuses on costs and thereby improves the cost of-production to the most 

favourable leveL EfiSciency is a minimum condition for survival after the success of the 

process bemg exammed has been achieved, whereas efifectiveness focuses upon 

opportunities to produce revenue before the company becomes successful m achievmg 

its goals. That is to say before a venture becomes efficient it first has to become 

effective hi meeting hs goals. Efifectiveness thus decides which opportunities to pursue 

whereas efficiency states how to enhance the- level of output with the minimum of 

inputs: Thus, efficiency can be simply expressed as a ratio of output to input provided 

that the product only has one output. If there are several inputs and/or outputs then 

matters become shghtly more complicated and dififerent techniques are needed to 

ascertam the actual efficiency ratmg. 
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