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Abstract 

A trend emerged during the mid 1990s, where Liner operators considered a new strategy for 

serving the Eastern Mediterranean countries from the Far East region: the choice being via a 

centrally located seaport hub instead of via Eastern Mediterranean seaport hubs. The author 

raised several questions in relation to this strategy since shippers experienced prolonged 

transit time delays. Feedback from Liner operators was minimal, so the author decided to 

view the matter on a more global basis, and more specifically, from the international logistics 

supply chain with focus on lead time. A supply chain links all activities of cargoes from 

source to user, that is, from the raw material until goods are delivered to the end customer. 

Using this as a basis the objective of this thesis is to evaluate the need for and choice of a 

seaport hub in the Eastern Mediterranean for cargoes originating from the Far East destined 

to the Eastern Mediterranean. 

Initially the author proposes the segmentation of the Mediterranean in three distinct 

peripheral regions, namely, the West, the Central and the East. Focus is given on 6 potential 

seaport hubs in the Eastern Mediterranean, namely, Damietta, Piraeus, Limassol, Port Said, 

Haifa and Alexandria, and 3 seaports in the Central Mediterranean, namely, Gioia Tauro, 

Marsaxlokk and Taranto. A description of these seaports characteristics and facilities was the 

first step undertaken in order to describe the infrastructure and operational status. This was 

reinforced by a 10 day fieldtrip to several of these seaports. 

A survey analysis on the Eastern Mediterranean hub candidates was carried out through a 

questionnaire. The survey analysis has revealed the suitable seaport hubs in the Eastern 

4 



Mediterranean namely, Piraeus, Limassol, Port Said and Damietta, being the most suitable. 

Furthermore for each of the candidate seaports the seaport hub criteria are identified. 

Extending these findings the seaports hub criteria are ranked in terms of importance and 

significant differences are highlighted. 

Based on the results of the survey analysis, the author produced a simulation model to 

measure the potential cargo transit times of these hubs compared to centrally located hubs. 

More specifically, the concept of Average Cargo Transit Time (ACTT) is introduced by the 

author and used as a new alternative approach of comparison between Centrally located 

seaport hubs versus the most suitable Eastern Mediterranean seaport hubs. Furthermore, the 

simulation has allowed for a "what if' analysis through alterations of the quantities of 

parametric variables, such as, vessel speed, volume of cargo, loading/discharging rates, etc. 

The simulation model produces four important findings: Firstly, it reveals that the Eastern 

Mediterranean seaport hubs offer significantly lower ACTT compare to Centrally located 

seaport hubs. Secondly, comparing the biggest seaport hub at the Central of the 

Mediterranean (Gioia Tauro) with the most usuitable seaport hub of the Eastern 

Mediterranean (Damietta) a difference of approximately 7 days in ACTT exists. Thirdly, a 

"what if' analysis highlighted the sensitive and robust features of the ACTT, based on the 

parametric variables used in the simulation. Fourthly, two realistic scenarios proposed by the 

author validate that ACTT can be reduced substantially. 
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1. INTRODUCTION 

0 

. 

The aim of the study is to investigate whether, in the case of cargoes originating from the Far 

East (via Suez) destined to the Eastern Mediterranean region and currently, some, 

transhipping at a centrally located seaport hub (Gioia Tauro, Marsaxlokk, Taranto), valuable 

transit time may be saved if an Eastern Mediterranean hub is chosen instead. Furthermore, the 

study aims to identify: 

1) What are the alternative hub region options in the Mediterranean? 

2) Which are the alternative candidate seaport hubs? 

3) Which are the most important seaport hub criteria, considered by Liner operators 

and their respective ranking? 

4) Which are the most suitable seaport hubs and their suitability ranking? 

5) What is the transit time offered via seaport hubs in the Central and alternatively via 

Eastern Mediterranean seaport hubs? 

6) Which seaport hub criteria, and to what extent, is transit time sensitive or robust. 

(What if analysis). 

7) To what extent can further reductions in transit time be achieved through the choice 

of a suitably located seaport hub? 

17 



An approach to this thesis would be to solely focus on the Liner operators being considered 

as the sole decision makers. However, two components of this approach are regarded as 

relatively weak. In the current business environment, new orientations and competitive 

situations require collaboration amongst all participants, as well as, the establishment of 

common goals through integration. Second, the Liner operator's dependence on cargoes 

(derived demand) and on market forces demands a more global approach. 

0 
On the other hand, the international logistics supply chain approach can better provide the 

foundation of this research based on the following points. 

1. It is globally acknowledged that in the today's era radical changes in business have 

taken place. The supply chain is part of the new trend, a new management system 

linking product and material flow from source to final customer with the objective of 

adding value and satisfying customer needs. A 1996 survey by Deloitte and Touche in 

Canada revealed that 98 percent of respondents believed that logistics and supply 

chain is critical to any organization, Waters (1999) pp 3-4. 

40 2. Liner operators are considered part of a supply chain. 

3. Lead time saving is a powerful strategy tool for any organization forming either a lean 

supply chain or a agile supply chain, see Section 2.3. 

4. The Council of Logistics Management has done a major study regarding the 

improvement of logistics functions, Lambert et al. (1993) p 13 1. The study revealed 

that transportation carriers play a vital role in the overall quality of the logistics 

supply chain and that shippers set many criteria in order to evaluate and select 
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carriers. However, the findings of Brooks (2000) indicated that transit time is 

considered as a top rated criterion. 

These are some of the points discussed in Chapter 2 together with an overall explanation of 

the logistics supply chain and its importance in the modem business environment. 

Furthermore, Chapter 2 attempts to relate these topics with the Liner operators' decisions 

with emphasis on transit time. 

0 

Chapter 3 focuses on the Liner industry where, progressively over the last 10 years, a 

remarkable revolution has taken place. This forms an extension of the new containerization 

era. Ships with a capacity in the region of 8,500 containers bear witness to this current 

evolution, with their aim being to achieve maximum economies of scale. As a consequence, 

almost all Liner operators today are consolidating their status through mergers, acquisitions, 

etc., aiming for further reduction of cost. Motherships are extremely expensive to build and 

operate, thus idle time must be as little as possible including stoppages at the seaport hubs 

whilst loading/discharging. At the same time, Liner operators have begun to invest more in 

transhipment strategies by calling at even fewer seaports hubs. It is noted that world container 

transhipment throughput during 2001 was estimated to be 54 million TEU, representing 22% 

of world seaport demand, Ocean Shipping Consultants (2003). 

An extension of these accelerated developments is the seaport industry, which is also equally 

capital intensive. Seaports today form an integral part of the logistics supply chain. The aim 

of seaports is to provide added value through operational excellence and cost leadership 
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towards all users. One development of this era is the involvement of Liner operators in the 

terminal control business through vertical integration. The idea stems from the shift towards 

bigger ships driving Liner operators to acquire more control by integrating stevedoring (port 

handling operations including mother/feeder ships) through the transhipment strategy. A 

further rapid development is the Terminal Management Business that makes competition 

amongst seaport hubs even greater today. It is considered natural on the part of seaport 

authorities to offer tailor-made packages, substantially low rates and flexibility. This 

sequential trend of pooling resources (e. g. coalitions, mergers, acquisitions) aims to reduce 

cost, acquire more cargo volumes and offer overall better service including less transit time to 

customers, with the ultimate objective being to increase profitability. Otherwise, this derived 

demand industry may not be regarded as viable for some operators. 

The author attempts to view the actions of Liner operators, the seaport industry and 

shippers/receivers within a common objective framework in the overall supply chain. The 

question to be answered in the chapters that follow is whether Liner operators in their 

decisions to service the Eastern Mediterranean region via a centrally located hub (cargoes 

0 originating from the Far East) offer a viable transit time in comparison to other 

Mediterranean hubs, if there are any. 

An investigation of the Mediterranean market follows, (Chapter 4) in order to describe 

Central and Eastern Mediterranean seaport status as well as to highlight the market potential 

and overall growth of the Eastern Mediterranean region. However, the author does not make 

a separate comparison between Central and Eastern Mediterranean seaports in terms of 

20 



facilities, characteristics and overall infrastructure although the study provides a description 

of the seaports and shows that competition exists among the two regions. Nevertheless, the 

seaports infrastructure does not alter transit time significantly as will be indicated in Chapter 

7. Furthermore, shippers and receivers will not take into consideration the fact that a seaport 

is extremely capable and possibly highly ranked, if their goods suffer extensive transit time 

delay. Even where freights overall decline, this may not be a justification for a less viable 

service. However, freights between the two regions are charged at almost the same rates from 

the Far East, either through transhipment in the East or in the Central Mediterraneani. 

Centrally located hubs, namely, Gioia Tauro (Italy), Marsaxlokk (Malta) and Taranto (Italy), 

being in competition with Eastern Mediterranean seaports, act as transhipment hubs for 

cargoes originating from the Far East destined to the Eastern Mediterranean. This took place, 

mainly, between the years 1996 and 2000. 

The characteristics and facilities of Gioia Tauro (see Section 4.2.1) seem to rank top though 

the large cargo volumes (2.6 million containers) during 2002 caused periodic congestion 

problems. Eastern Mediterranean seaports show substantial container seaport throughput 

increase between 1995 and 2001 (63%); and in 2002 generated approximately 7 million TEU 

2 of which 1.5 million containers per annum from the Far East , Ocean Shipping Consultants 

(2003) p 171-176. 

1 Personal consultation with Hapag-Lloyd and Yang Ming. 
2 Personal consultation with GAP Vassilopoulos Ltd. 
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The Eastern Mediterranean countries' GDP rates are considered relatively high with a 

potential of future growth. Six major seaports in the Eastern Mediterranean namely Piraeus, 

Alexandria, Damietta, Port Said, Limassol and Haifa handled 100% of the total transit cargo 

(containers) during 1996. Given that these seaports possess at least medium to high hub role 

potential Hunter (1996) the present study will concentrate on them as the most likely hub 

candidates to be evaluated in the Eastern Mediterranean. It is noted that during 2003 these 

seaports are still considered the major seaports in the region. Ocean Shipping Consultants 

(2003) p 201 

. 
The author takes the view that the Eastern Mediterranean seaports market needs to be seen 

globally in terms of volume growth potential. Furthermore, the Far East market may be 

forecasted as prosperous, especially mainland China. Evidently the Far East shippers that 

export to the Eastern Mediterranean countries are in competition with other origins around 

the globe and would request, among other things, the best transit times. 

Currently, (where centrally located seaports act as hubs) Far East containers destined to the 

Eastern Mediterranean cover an additional 2000 miles approximately from Suez to Gioia 

Tauro and from Gioia Tauro to the Eastern Mediterranean. It is obvious that transit time is 

highly dependent on the transit distance covered. Since all the cargo that is destined to the 

Eastern Mediterranean is transhipped, the average cargo transit time may be reduced if an 

Eastern Mediterranean seaport hub is chosen instead. Furthermore, centrally located hubs 

have various problems including congestion. In the last few years (2001-2003), some 

shipping lines shifted from centrally located hubs towards the Eastern Mediterranean seaports 
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of Piraeus, Damietta and Port Said. The additional benefits that Eastern Mediterranean 

0 

seaports may offer to Far East shippers are also identified. 

In Chapter 5, the author attempts to address an important aim of the study, namely, the choice 

of a seaport hub in the Eastern Mediterranean amongst the available candidates. The idea is to 

compare the different seaports in terms of their ability to successfully meet certain criteria. 

Given that the Liner operators are the primary decision makers, the author considered it 

necessary to conduct an investigation through a survey analysis. A questionnaire was 

forwarded to specific Liner operators. The author also visited almost all major candidate 

seaports through a field trip of 10 days. This assisted in confirming some of the Liner 

operators' feedback. In the questionnaire, 14 hub choice criteria were set. These were taken 

from Bascombe (1995), and Liner operators were required to rate: (i) the rate of importance 

of each criterion, and (ii) each of the candidate seaports on the specific criterion. 

The analysis of the questionnaire data, Chapter 6, reveals that four seaports are more suitable 

seaport hub candidates, namely Damietta, Piraeus, Limassol and Port Said. An additional 

method is employed (confidence intervals) to show whether significant differences exist in 

the importance of the various criteria (if a specific criterion ranks higher than another it 

reveals the extent of this difference and whether it overlaps or not; if two criteria do not 

overlap, a significant difference may exist in terms of importance). 
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The findings reveal the strengths and weaknesses of each hub candidate, as well as, the top 

rated seaport hub. The most important criteria appear to be local cargo volume and feedering 

connection though other criteria are also relevant. Local cargo is rated 'high' since the 

volume of containers is associated with lower costs for the Liner operator (saving one 

handling move compared to transhipment through other seaport) and because it decreases the 

average cargo transit time (see Chapter 7). However, the author proposes an additional 

approach concerning hub popularity, as compared to Zohil & Prijon (1999). 

0 

Given that suitable seaport hubs exist in the Eastern Mediterranean, a simulation model is 

constructed in Chapter 7 that considers the cargo transportation procedure from the departure 

seaport (Far East) until the final destination seaport (Eastern Mediterranean). The simulation 

makes use of a series of parameters such as the seaports' operational and geographical status, 

as well as, feeder schedules, speed of vessels, turnaround times, cargo volumes, distance, 

destinations, etc. This way, the model may be adapted to alternative hub choices (Eastern 

versus Central) and allow for the attainment of comparable transit times. The Eastern 

Mediterranean seaport hubs under investigation (Damietta, Piraeus and Limassol) are 

compared with the seaport hub, of Gioia Tauro. The simulation model allows for a "what if' 

analysis, through different choices of values of the parameters involved. The results confirm 

that shippers, receivers and consignees may acquire the benefits of a more competitive supply 

chain based on significantly reduced transit time. 

The author does not wish to specifically evaluate the importance of the number of days saved 

since this topic has been covered in Chapter 2. The author considers that a crucial point raised 
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in Chapter 2 refers to the shippers' priority expectation from Liner operators: to offer the 

least possible transit times. A further investigation leading to new research may cover this 

specific topic in relation to the costs and benefits of transit time saving for shippers 

originating from the Far East and destined to the Eastern Mediterranean countries. 
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2. THE ESSENCE OF LOGISTICS 

In this chapter the author emphasizes the importance of international logistics supply chain3 

as part of a new trend, a new management system linking product material flow from source 

to final user. This forms the basis of the thesis, since all participants in the supply chain, to a 

certain extent including Liner operators, are interdependent. Vital issues that form an integral 

part of a supply chain, i. e. collaboration, inventory, customer service, shippers criteria, lead 

time, as well as the integration of transport in the supply chain are discussed, in an effort to 

correlate the service offered from Liner operators (Cargoes originating from the Far East 

destined to the Eastern Mediterranean) with the element of transit time. As worldwide 

markets become more service sensitive the element of lead time compression is considered 

crucial either forming a lean supply chain, a agile supply chain or a leagile supply chain. The 

author will attempt to demonstrate that Liner operators should contribute towards this notion 

by offering less possible transit times, especially where Shippers rank the criterion of transit 

time as crucial and occasionally rate it as top. A practical example to be illustrated is the St 

Laurence Coordinated Services Brooks (2000), where, transit time reduction was considered 

as a winning tool. In this respect the author points that strategic decisions undertaken by 

3 According to Gray and Menachof (1998) the expression international logistics is considered more appropriate 
and more realistic in the operation today. Contrary, global logistics is more theoretical and possibly a goal to 
achieve in the future. Much international trade continues to take place between independent corporations based 
in different countries maintaining regional / national autonomy. Terms of sales are different, thus by definition 
cannot work in an ideal integrated logistical system. 
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Liner operators becomes a dynamic artery to reinforce or reduce supply chain 

competitiveness. Towards this extent the author takes the view that no longer should be the 

time where Liner operators form strategies to their own merits being less in conformance 

with the overall supply chain competitiveness. The question to be raised in the following 

chapters is whether Liner operators have alternatives in order to offer less transit times and 

positively enhance the competitiveness of a value chain (cargoes originating from the Far 

East to the East-Med). 

0 

0 

2.1 The Logistics Rationale 

2.1.1 Logistics and Supply Chain Management 

Companies invested over the years time and capital towards making products, and thought 

little of the means of making them available to customers, Waters (1999) p 3. Furthermore, in 

Waters (1999) p3 the significance of transport is identified and physical distribution is 

described as 'the economy's dark continent', a term coined by Drucker (1962). This element 

of transport was neglected, whereas, it should be considered as the most promising area of the 

business. This was the start in acknowledging the concept of logistics, and it took several 

years to justify the concept's importance. In a 1996 survey by Deloitte and Touche in 

Canada, see Waters (1999) p 3, it was revealed that 98 percent of respondents stated that 

logistics and the supply chain are critical to any organization. This modem concept resonated 

worldwide as a business priority because of the competitive advantages it offers. According 

to the Council ofLogistics Management (2003), 

"Logistics is that part of the supply chain process that plans, implements and 
controls the efficient, effective flow and storage of goods, services and related 
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information, ftom the point of origin to the point of consumption, in order to meet 
customer requirements". 

0 

0 

Furthermore, the Institute of Logistics and Transport defines a supply chain as, (Waters 

(1999) p 5, 

"A sequence of events intended to satisfy a customer. It can include procurement, 
manufacture distribution and waste disposal, together with associated transport, 
storage and information technoloe'. 

This definition includes all the parameters of logistics within an organization which no longer 

focuses on manufacturing products. Instead, it uses a supply chain process to satisfy customer 

demand. 

Christopher (1998) points that while logistics is a planning orientation and framework that 

seeks to create a single plan for the flow of product and information through a business, 

supply chain management builds upon this framework. Thus supply chain management seeks 

to achieve linkage and coordination between processes of other entries in the pipeline, i. e. 

suppliers and customers, and the organization itself. For example, one objective of supply 

chain management can be to minimise inventory that exists between organizations in a supply 

chain through faster transit times and the exchange of information. 

2.1.2 Importance of Logistics 

The importance of logistics became evident and crucial to address for several reasons, Waters 

(1999) p 4: 

" Inventory - moving and storing products carries an expensive burden; 

" Customer satisfaction - the more efficient the logistics, the higher the satisfaction of 

the customer; 
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" Introduction of new techniques for operations, e. g. Just In Time (JIT) and Quality 

Management; 

" The need to integrate operations amongst partners, collaborators, strategic allies; 

"A global understanding that the supply chain is crucial and any related decision has a 

major impact on any organization; 

" Creating a new perception towards transport. Over the years, rapid advances in the 

technology of transport, as well as, limitations, e. g. congestion of inland 

transportation routes, have taken a place; 

" Improvement of communication processes through technology such as Electronic 

Data Interchange (EDI); and 

" The enormous growth of international trade. 

2.1.3 Logistics Functions 

Points raised in 2.1.2 are important elements in today's customer service competitive 

environment. In the past, organizations attempted to segment the various functions and 

activity costs. For example, product locational facilities, inventory control, procurement, 

warehousing and transport, would each be considered as a separate functional activity. 

Today's approach is to consider them as a global function within a Total Logistics Supply 

Chain. The spectrum, according to Waters (1999) p 4, is broader and more detailed. The 

function of transport relates to physical distribution, then to logistics and ultimately to supply 

chain management. Throughout the many stages, it is apparent that all functions fall under the 

heading of the supply chain. Waters (1999) pp 5-6 points to several benefits accumulating 

from the logistics supply chain integration: 
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"A close link and a more authentic collaboration amongst all partners within a supply 

chain; 

" Avoiding, to a great extent, repetition of tasks, data, information, planning; 

" Avoiding or reducing, whenever possible, operational activities that do not add value 

to the product; 

" Boosting effectiveness, efficiency, productivity, and simultaneously reducing costs; 

" Minimizing inventory and accelerating response, by utilizing transport more 

effectively; and 

0 Establishing instant and reliable information transfer amongst parties. 

In Ballou (1999) pII it is emphasized that the scope of logistics is to offer value towards 

customers and suppliers of the firm. The actual objective relates to product value and is 

expressed through 'time' and 'place', Christopher (1998) p 39. The field of logistics focuses 

on every activity within the supply chain as a means to offer more value towards the product. 

If insufficient value is being contributed, then a reassessment of the activity is needed. 

2.1.4 The Value Chain 

Finns today spend large sums of money and time in seeking techniques to differentiate their 

products from competitors. The concept of 'value chain', introduced by Porter (1985) pp 39, 

relates to acquiring a competitive advantage through the supply chain. Each of the category 

value activities, e. g. inbound logistics, outbound logistics, operations, marketing, sales, and 

service, contribute to an organization's competitiveness, and forms a module of 

differentiation. Furthermore, the latter author argues that product differentiation is a winning 

tool leading to competitive advantage. 
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According to Porter (1985) pp 39-40 emphasis should be given to the following primary 

activities: (See also Figure 2.1) 

" Inbound logistics activities associated with receiving, material handling, inventory 

and warehousing. 

" Operations activities that are associated with transforming inputs into the final 

product form. 

" Outbound logistics activities, that relate to collection, storage, scheduling, 

warehousing and distribution of the product to the buyers. 

" Marketing and sales activities which provide the means through which buyers can 

purchase the product and inducing them to become more eager through advertising, 

promotion, sales force and pricing. 

" Service activities that are associated with offering such service in order to enhance or 

maintain the value of the product, e. g. repair, training and parts supply. 

Porter (1985) p 40 concludes that all the categories of these primary activities will be present 

in all firms and correlate to competitive advantage. Thus, the more value is added to these 

activities the greater the competitive advantage. 
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Figure 2: 1: Generic Supply Chain 
Source: Porter (1985) 

0 

PRIMARY ACTIVITIES 
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2.2 An Overview of Today's Supply Chain 

Christopher (1998) p5 argues that commercial success in all business derives either from a 

cost advantage or a value advantage or both. More precisely: 

" Cost advantage originates from economies of scale that enable fixed costs to be spread 

over a greater volume. At the same time through increases in sales and market share 

relative costs decrease. 

" The value advantage seeks areas for product differentiation by generating more benefits 

for the consumers. Such benefits may be intangible and relate not to the specific feature 

of the product itself, but instead towards making the product more valuable through 

service. 
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Christopher (1998) p 38 supports the view that more companies worldwide are becoming 

very service sensitive. Fundamentally, this originates from the contemporary perception that 

product brand loyalties no longer exist. Especially with the increasing convergence of 

automation technology among products, it is no longer advisable to compete on product 

difference alone. 

Nowadays, both of these concepts are acknowledged worldwide. Thus, companies are 

seeking various sophisticated methods to add value to the supply chain. 

A function that supports the Value Chain competitiveness is through time compression. 

Towill (1996) p 17 remarks that time compression is a powerful strategic tool within the 

supply chain, and suggests key drivers that add value to the chain and boost competitiveness: 

" improved demand forecasting 

" quicker to the market 

" shifting decoupling point much nearer to the customer 

4, quicker defect detection 

This is evident since consumer needs and demands have grown and companies continuously 

search for various methods to acquire a differential advantage, Stock & Lambert (1992) p 73. 

Today companies sell and market not only their products but the process of logistics itself. It 

has become evident that logistics can be used effectively as an offensive weapon to gain 

competitive advantage. Christopher (1998) p 16 emphasizes that, real competition today is 

not company against company but supply chain against supply chain. 
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The supply chain bolsters this strategy by coordinating the necessary activities and 

introducing the desired levels of quality service at the lowest possible cost. It provides the 

link to the operational activities within any business. Through the supply chain, companies 

have realized that service quality, cost reductions or margin improvement affect all the supply 

chain partners, i. e. the supplier's service and additional costs should matter to all parties 

concerned, either upstream or downstream, since, ultimately, total costs make their way to the 

final market place that reflects the action/reaction of consumers Christopher (1998) p 16. 

Furthermore, each segment in the product process optimizes according to their customers' 

needs. The real optimization, though, is the total outcome of the business such as, production, 

finished goods inventory, warehouse space, distribution, sales, working and capital. 

Many complexities and parameters are evaluated whilst management is considering options 

on manufacturing, distribution, availability, sales and support. The term availability of the 

product within the supply chain pipeline is fundamentally important, especially in relation to 

transit time and stock holding. 

In the mid 1980's, stock within the supply chain was regarded as a principle of "protection", 

i. e. securing against possible demand and supply fluctuations, upstream or downstream. In 

light of today's complexities, this perception changed radically since it diminishes flexibility 

and has a heavy impact on costs. The idea, as it is perceived by large companies, is to 

maintain minimal in order to allow faster distribution, thus making products readily available 

in the market. Time is of critical essence, and many companies today apply techniques, such 

as JIT Oust in time), defined in page 44, and the implication being faster to the market, and 

aim for minimal stock, Christopher (1992) p 153. The father of JIT, Mr. Taiichi Ohno of 

Toyota, led the way and many others quickly followed. 
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In general the product of today should respond to the mechanisms of flexibility, availability 

and quick response towards demand. Interestingly, some organizations face a tradeoff 

consideration between of inventory costs and investing in time saving. Nine times out of ten, 

the time saving solution is chosen as a better alternative, Christopher (1992) p 128. 

Nowadays for example, an information technology product can be obsolete within a few 

months, sometimes even before reaching the market. Consequently, most companies today 

have become extremely sensitive to their supply chain pipeline especially with respect to 

transit times and intermediate stock holdings. All parties within the pipeline seem to have 

realized the importance of this interlink. 

Companies, such as, Rank Xerox, Benetton, and BMW, achieve their goals and recognition, 

despite the price element, through their supply chain service differentiation. The added value 

to their products originates from service excellence strategies focusing on commitment and 

quick delivery systems, Christopher (1998) p 24. 

The shipping Liner operators are influenced to a great extent from this concept since their 

participation within the supply chain is crucial. Liner operators need to adjust their service to 

meet customer requirements within the supply chain just like all the other participants. An 

interesting point raised by Meyer (1996) p5 is that a 20% longer transit time is regarded as a 

major disadvantage for any given Liner operator, consequently affecting negatively the 

supply chain. However, ultimately, the market dictates, companies follow, and Liner 

operators within the supply chain are expected to adapt accordingly. 
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2.3 The Lean-Agile supply chain and lead time 

importance 

Lagoudis et al. (2001) p 353 by referring to Hayes & Wheelwright (1979), indicate that finns 

are forced to base their strategies on the nature of the products they produce and on the life 

cycle of such products. 

Any form of strategy attempting to establish customer satisfaction and success in the market 

is based on a distinguishing attribute supply. More specifically, a summary list of 

distinguishing attributes per product category and the supply chain best suited. 

The comparison refers either to lean supply chain or agile supply chain. Within the merits of 

demand patterns, products fall into two categories, either functional or innovative, see Table 

2.1. A more recent third supply chain strategy is the combination of the two, named as leagile 

supply chain, introduced by Naylor et al. (1999). 

2.3.1 The Lean Supply Chain 
0 

According to Naylor et al. (1999) p 352 lean supply chain means developing a value stream 

to eliminate all waste including the element of time and ensuring a level schedule. The lean 

enterprise, however, covers broader issues such as product design, product distribution, 

supplier sourcing and overall business strategy. All techniques apply to the'entire supply 

chain, with the aim to eliminate waste, offer quality, and reach certain productivity levels 

(economies of scale). 
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Table 2.1: Distinguishing attributes 
Source: Mason-Jones et al. (2000) 

Distinguishing attributes Lean supply chain Agile supply Chain 
Market place demand Predictability Volatile 

Product variety Low High 
Product life cycle Long Short 
Customer drivers Cost Availability 

Profit margin Low High 
Dominant costs Physical costs Marketability costs 

Stock out penalties Long term contractual Immediate and volatile 
Purchasing policy Buy goods Assign capacity 

Information enrichment Highly desirable Obligatory 
Forecasting mec anism Algorithmic Consultative 

0 

0 

The origins of the lean approach date back in the UX from 1915, see Aitken et al. (2002) p 

60, and today numerous companies base their competitiveness on cost. For example, after the 

Second World War, Toyota developed extensively and very successfully a lean production 

tactic. The system was optimized by the reduction / elimination of any possible unwanted 

waste. In Evans & Powell (2000) p 30, five principles of lean thinking are set: 

" Value: To specify what does and does not create value from the customers' point of 

view. 

" Value stream: Verify all necessary steps to design order and produce the product or 

service towards the whole value supply chain and reduce to the maximum any non- 

value-adding waste. 

" Flow: Work on those actions that generate value with least possible interruption, 

backflows, detours, delays or scrap. 

" Pull: Only produce what is pulled / demanded by the customer. 

" Perfection: Aim for perfection by constantly removing successive layers of waste as 

they are uncovered. 
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The author points out that for products supported by a lean supply chain, must critically 

consider the element of time compression. More specifically, the author argues that within a 

lean enterprise, ways must be found to eliminate costs relating to inventory, production, risks, 

capital exposure and overheads, that affect day-to-day business and are influenced by the lead 

time impact. Lead time needs to be minimized in lean manufacture, since, by definition, 

excess time is waste contrary to the principle of a lean supply chain Aitken et al. (2002) p 62. 

Wouters (1991) p 113, points out that lead time reduction in a lean enterprise may be very 

crucial for cost savings at several points on the production side. One such point is reduced 

labour overtime, provided time can be saved from other sources, like transport (by reducing 

the transit time). Furthermore, additional cost reductions can be achieved by reducing time, 

and thus the manufacturing cycle can be better aligned to demand, minimizing forecast 

errors. 

However, lean supply chain is considered a less aggressive strategy than the agile supply 

chain. 

0 2.3.2 The Agile Supply Chain 

Agility emerged in the USA in 1990 with the purpose of making business more competitive, 

see Harrison et al. (1999) p 8. Volatile demand calls for quick response. Flexibility and 

ongoing rapid change characterizes the modem markets. The formation of an agile supply 

chain differs greatly from that of a lean supply chain, though based on similar tenets. Agility 

goes beyond the lean approach in that it focuses mainly on speed. The target of an agile 

organization is to offer greater flexibility. Harrison et al. (1999) p 8, remarked that within an 

agile enterprise the consumer is the very first priority. The agile business wins orders 
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focusing on flexibility, quick response and on the customer satisfaction. Customers, more or 

less, specify their market requirements and suppliers concentrate on the needs of the day. 

Agile enterprises cope easily in turbulent, unpredictable market conditions through flexibility, 

quick response, product variety and excellent current knowledge of the trading markets, 

Harrison et al. (1999) p 14-15. It is also pointed out that strategic agility is a continuous 

mastering of the forces of demand and constantly re-configure towards flexibility and 

responsiveness. Another major feature of an agile strategy is to seek opportunities for 

postponement within internal operations (Harrison et al. (1999) p 18-19. Postponement offers 

the possibility to delay the end product in the manufacturing process to the maximum. Such 

delay helps the suppliers to finish the end product at a later stage, thus increasing their 

flexibility and simultaneously eliminate their overall costs such as inventory, as well as 

avoiding risks, and minimizing obsolescence. Keeping a product at the "last common 

denominator" (final pre-assembly point) is part of the overall lead time advantage, in order to 

adjust and respond swiftly to market needs. The concept of postponement is also associated 

with the decoupling point4. 

2.3.3 The Leagile Supply Chains 

According to Naylor et al. (1999) combining leanness and agility in one supply chain via the 

strategic use of decoupling point, suits best, the need for responding to volatile demand 

downstream, yet sustain, level schedule upstream from the decoupling point. Furthermore, 

Mason-Jones et al. (2000) remark that the decoupling point is also the point at which strategic 

4According to Mason-Jones et al (2000) the decoupling point separates the part of the supply chain geared 
towards directly satisfying customer orders from the part of the supply chain based on planning. 
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stock is held as a buffer between fluctuating customer orders and/or product variety and 

smooth production output (see Figure 2.2). 

An example of a leagile supply chains strategy is given by Towill and Christopher (2002) 

referring to a case study of a national bicycle company. Specifically, two production seasons 

took place: lean in winter, agile in the summer. The bicycle company during the winter 

season worked on a lean supply chain (relatively stable demand, standard variety and focus 

on efficiency), while during the summer period the company introduced a mass 

custornization scheme, where products were sold to the affluent market. Lead times in this 

agile mode were kept to absolute minimum and postponement was the answer to this success. 

In particular, frame welding, painting and assembly was postponed until individual orders 

were made, i. e. the decoupling point was located at the final assembler. 

The combination of the above two lean-agile supply chains developed the, so called, leagile 

strategy, which according to Towill and Christopher (2002) both supply chains are not 

considered as mutually exclusive (the tendency has been for the benefits of the lean thinking 

to be restricted to the factory). 
9 

In such a case, the chain is lean upstream of the decoupling point (near the production 

process thus making it more efficient) and agile downstream (where it is closer to the 

customer) Mason-Jones et al. (2000). 

Lean supply chain, agile supply chain and leagile supply chain require high levels of product 

quality and time compression. More specifically, Aitken et al. (2002) p 62, state that both 

lean supply chain and agile supply chain require minimum total lead time. In the thesis, the 
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Figure 2: 2: Supply chain strategies based on the position of the decoupling point 
Source: Naylor et al. (1999) 

. 

Raw Material 
Supplier 

17-o 

Retailer 

JV End-Users 

I- V-4 

Manufactures/ 
Assembles 

o-'7 
O-V 

p7o- 
17 A stockholding Decoupling Point 

Buy to Order 

Make to Order 

Assemble to order 

Make to stock 

Ship to stock 

author focuses strictly on the transit time between the Far East and the East Mediterranean 

countries. Cargoes from the Far East vary though an indicative product ratio would be 

electronics (45%), toys (15%), clothing (20%), spare parts (10%), furniture (5%) and other 

(5%)5 . Lagoudis et al. (2001) pp 352-354 point out that in adopting an agile supply chain the 

preference is to use fast ships and a frequent schedule, implying less transit time, thus 

resulting in overall reduction of lead time. 

The author will investigate the possibility whether, for the traffic from the Far East towards 

the Eastern Mediterranean, transit time may be reduced thus promoting the aforementioned 

supply chains. 

=, r-. 

Personal consultation with G. A. P Vassilopoulos Ltd (2003) 
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2.4 Importance of Collaboration in Supply Chains 

There was a time where many organizations concentrated all their efforts and attention 

towards, marketing, finance and production functions. While this is justified to a certain 

degree, such concentration is no longer sufficient for success. This is because other factors 

have entered the sphere of competition, such as activities that occur between places and times 

of production (supply) and places and times of purchase (demand), namely, the operations 

and logistics supply chain procedures, Waters (1999). These factors influence and affect the 

efficiency and effectiveness of both production and marketing. Furthermore the manufacturer 

policy is not any longer dictating supply chain and monitoring the path at which products are 

manufactured and distributed (push system). Nowadays instead, customers steer the wheel 

(pull system). All participants in the supply chain follow customer demand options towards 

style, features and fast deliveries. In other words emphasis is given to the "needs" of 

customers and not towards a product requirement. Towards this notion it becomes evident 

that successful market players will have to adjust their new roles accordingly Christopher 

(1998) p 15. 

More frequently in the past relationships between parties involved upstream and downstream 

were poor and unjustifiably adversarial. Christopher (1998) p 33 points that each party 

considered their own objective as paramount, that is, the manufactures, shippers, transporters 

and consignees goals were relative only to their own operations. This is regarded as a short- 

sighted solution that possibly creates temporary winners. 

Companies with this perception should acknowledge that, in reality, transferring any form of 

cost upstream or downstream does not make them more competitive. In fact, Christopher 
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(1998) p 16 emphasizes that ultimately, all costs will make their way to the marketplace with 

an escalating price to be paid by the consumer. Hence, the Darwinian rationale of "survival of 

the fittest" within a supply chain can be regarded as self defeating. 

I 

Menachof & Son (2003) names this relationship as transactional and remarks that price 

dominates; little information is shared, as well as minimal investment, minimal interaction 

amongst functional areas with small commitment and trust. The latter authors point out that 

further expansion of relationships requires resources, trust and commitment and 

establishment of common sharing long-term strategic goals. By definition supply chain 

management embraces significant difference from the traditional "transactional" or even 

adversarial relationship. According to Christopher (1998) p 18, the focus of supply chain 

management is towards the management of relationships with the purpose of having multiple 

profitable winners. Van Goor (2001) p 254 formed an embracing definition for demand 

supply chain management: 

"The management of a network that links customers and suppliers as one single 
entity with the objective to create value and reduce waste through voluntary 
integration and coordination of the objectives with all independent parties in the 
network". 

Menachof & Son (2003) point out that since supply chain management priority has changed 

from mass production quality, to delivering customer satisfaction, a need for stronger 

collaboration exist. Menachof & Son (2003) remarks that there is no single definition of 

supply chain collaboration. However this may embrace a multi-dimensional approach named 

"the supply chain collaboration cube". Either forming a Type 1, applying logistics and virtual 

network or a more extended definition of supply chain management; (beyond logistics) Type 

2, the key issue is that collaboration becomes a dynamic artery for success. It takes money, 

time, and effort, and may be regarded as an investment. Liner operators will have to work 
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with their partners to decide the level of collaboration with any part of the system within a 

greater supply chain network, i. e. another operator, terminal, shipper, transporter. Evidently, 

through time the Liner industry experience lower freight rates while costs continue to 

increase. Menachof & Son (2003) point out that effective collaboration forms an important 

vehicle to better cope with this trend. Towards this notion, the Liner port industry being 

enormously capital intensive, aggravated by intense competition, acts on similar tenets. More 

specifically Song (2003) supports the view of collaboration even where competition may 

exist through co-opetition (co-operation and competition) (see Section 3.2.3). 

0 

0 

Effective logistics collaboration pertains also the flow of information. The internet provides 

a significant tool that integrates all trading partners across the supply chain. End-to-end 

supply chain visibility improves the cash-to-cash cycle for all trading partners, i. e. Liner 

operators may offer added value benefits through e-procurement systems that promote real 

time supply chain visibility to all collaborators (see section 2.8 below). It becomes clear that 

as competition focuses on mass customization, virtual supply chains 6 and short product life 

cycles, the value chain needs to seek improvements with their collaborators based on trust, 

compatibility of aims, objectives, values, inter-dependency and more integration, 

(Anastasiades & Skarpetis 2001). 

Although the form of collaboration 2 is a key issue, according to Van Goor (2001) p 250 the 

success of supply chain management will depend also upon the choice of the specific partners 

in the supply chain. Svensson (2002) p 15, remarks that supply chain between companies 

6 Christopher (1998) p. 226 indicates that a virtual supply chain is a series of relationships between partners that 
is based upon the exchange of information, creation of partnerships, synergies for the purpose of more value 
creation and value delivery systems. 
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sometimes causes vulnerability because of dependencies. Such vulnerability is of critical 

importance, since most of today's logistics flows are considered to be heading towards both 

lean and agile. Vulnerability can be conveyed to a company as a result of negative 

consequence transferred from another company, e. g. a partner in the supply chain, such as, 

Liner operators. Furthermore, vulnerability is also evident when segments of the supply chain 

are dictated by other partners without the suppliers' participation and involvement. The latter 

comments that vulnerability leads to the necessity of closer collaboration in order to achieve 

common goals. Quinn et al. (1990) p 65 point out the management of successful firms 

frequently put forward questions such as: Are we really competitive with the world's best 

here? To what extent does this apply and what kind of improvements need to be made in 

terms of intelligent outsourcing, coalitions and collaborations. Is the emphasis targeted on 

potential providers choosing the "best in their activity? " 

Large organizations today use the phrase "the best with the best" to convey their wish to 

cooperate with successful partner supply chain, thus ensuring their competitiveness e. g. 

Procter and Gamble and Nestle. Within a supply chain a shipper, amongst other, would 

request the best transit time commitments from a Liner operator contributing to the 'products' 

competitiveness. With the introduction of door to door service in the sector of Liner shipping, 

the focus was to minimize lead times in the supply chain. In order for full benefits to be 

gained, investments were made in fast ships, seaports and terminals based on rationalization 

and economies of scale, Lagoudis et al. (2001). The overall potential was to match transport 

dynamics to present day customer needs. Companies need to acknowledge and link their 

organization with outsider participants of the chain, hence creating a global joint team. Quinn 

et al. (1990) p 65 remarks that there is a strong correlation amongst companies' supply chain 
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partners and product success. Collaboration and service driven logistics play a role in meeting 

the precise needs of customers in less time than ever before. 

2.5 Supply Chains Focus on Less Inventory 

2.5.1 Inventory Importance 

Inventories constitute any form of raw materials, components, finished goods and work in 

process that appears within the supply chain. These are found for example in warehouses, 

0 

during transportation in yards, and on shelves'. Christopher (1998) p 113 refers to idle stock 

as vertical time, incurring only costs. Ballou (1999) p 308 remarks that inventory in hand 

may cost between 20% and 40% of products value per annum. Inventory means locked up 

capital, interest payments or lost revenue interest, warehouses, warehousing running 

expenses, increases in damages, expiry date losses, actual physical losses, increase of 

insurance premium costs, and administrative expenses. Evidently, all these in the end 

increase the cost of products with the unavoidable threat that the supply chain becomes less 

competitive in the market. 

According to Cooper et al. (1994) p 57, in the U. K. alone, inventory locked up forms a capital 

of approximately 80 billion UK pounds, which represents approximately 20% of the actual 

value being manufactured. Furthermore, the latter author argues that international 

competitiveness amongst countries is also affected by this issue. Japan, for instance has an 

inventory burden of 10.5% of its manufacturing output, that is, approximately half the burden 

of the U. K. 
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2.5.2 Lead time Affects Inventory 

The author at this point raises the issue of time as a means to optimise the total outcome of 

the business. For example, production, inventory, working capital, sales, and warehouse 

space, i. e., processes within the company's downstream activities towards the customer 

(distribution) and upstream activities including procurement and relationships with suppliers. 

Time is of critical essence since it connects all parameters and contributes towards success. 

The introduction of JIT 7 Oust-in-time) is a strategic decision based on the merits of time. It is 

a concept that fosters quick response to the market with minimal stock. Many companies 

have followed this recipe successfully, e. g. Rank Xerox and Bostrom, see Cooper et al. 

(1994) pp 60-61, and it is likely that this notion amongst companies will continue to grow. 

The notion of time reflects a pull technique. Ideally, suppliers / buyers of products would 

prefer everything to be demand driven. This could entail less risk since nothing is ordered, 

manufactured or transported unless there is a demand. This rather complex issue pertains to 

logistics management, i. e. seeking ways to minimize time, hence excess inventory cost, 

without affecting the supply chain. Many companies are moving in this direction, focussing 

on time reduction and thus affecting many parameters, including forecast accuracy, 

Christopher (1998). According to Thacker (2001) the possibility to reduce supply chain lead 

time automatically reduces the risk of possible forecasting error. Since demand forecasting is 

becoming very difficult, minimizing lead times is the only effective recipe. 

7 (In the broad sense) An approach to achieving excellence in a manufacturing company based on the continuing 
elimination of waste (waste being considered as those things which do not add value to the product). 

(In the narrow sense) Just-In-Time refers to the movement of material at the necessary place at the necessary 
time. The implication is that each operation is closely synchronized with the subsequent ones to make that 
possible. European Logistics Association (1994) 
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According to Towill (1996) p 17, as a rule of thumb reducing the lead time by 50%, can 

reduce forecasting error by 50%. Such a prospect can enormously affect capital gain, not only 

by reducing inventory but also by bringing orders more accurately in line with demand. 

Fischer (1997) p 113 says that the cost of maintaining the inventory of a given product for a 

period of one year equals 25% of what was paid for the product. Therefore he concludes that 

a two week inventory reduction equals a cost saving of approximately 1% of sales. 

Morash & Clinton (1997) p 6, point out the importance of moving the pipeline inventory in 

faster transit times. Their survey of literature claims a 20: 1 ratio 'in terms of dweI18 time' 

ratios. Thus, for every day that inventory is in the transport pipeline, it is expected that it 

remains idle for 20 days within the overall pipeline. 

Christopher (1998) pp 168 points out that accuracy of demand data is a partial solution. In a 

sense, it is regarded as a mere forecast and as such never accurate. Furthermore, he states that 

whereas in the past logistics systems focussed on forecast techniques, with many 

complexities involved, today's focal point relates to lead time reduction. In addition, 

Christopher (1998) pp 172-173 refers to the demand penetration point where the logistics 

chain meets actual demand. This procedure allows the upstream to experience an immediate 

response stemming directly from the market place. 

Procter & Gamble, use such techniques, collecting latest data from the marketplace in order 

to respond quickly to future demand, Christopher (1998) p 193. Apart from quick response, 

their objective is to save time and avoid excess inventory, something that would inevitably 

cause an escalating cost burden. Either upstream or downstream, inventory for Procter & 

8 Dwell ratios are the average number of days inventory is moving compared to the average number of days it 
remains idle in the pipeline 
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Gamble is one and the same since the end product will carry the burden to the marketplace. It 

is generally accepted though, that market volatility ensures that forecasts, will be inaccurate 

irrespective of innovative sophistication of the techniques employed. The root cause of these 

problems is that forecast error becomes proportionally larger as lead time increases 

(Christopher (1992) p 129. Furthermore, Christopher (1998) p 153 elaborates that demand 

volatility tends to increase due to many variables such as market forces, prices, and 

competition. Even short term changes are enough to create obstacles in forecasting. All 

parameters are important features towards competitiveness, though the element of time, 

referred to as lead time9, is the factor of optimisation. 

The element of time becomes crucial, reflecting the quantities to be ordered, especially the 

safety stock. Furthermore, as lead time decreases, it enhances quick response. Another 

parameter is that many companies face considerable problems in identifying their weaknesses 

within the supply chain. A major reason lies in the easy option, taken by companies, to 

maintain excess safety inventory. Excess inventory hides the problems within the 

organisation and works negatively within all departments of the organisation, as such 

abnormal inefficiencies and inconsistencies of people are less visible. It can become 

extremely difficult to identify loopholes within the chain, since the problem is not visible. In 

fact the problem maybe actually absorbed by the excess inventory, which creates direct knock 

on effects, escalating product costs, Christopher (1998). Stalk (1988) p 46 points out that in 

case of longer lead times, a domino effect occurs since forecasts become less accurate 

regarding planning and thus inventories balloon at all levels. This is called the planning loop 

where solving the problem must eliminate any time wastage throughout the system. 

9 According to Christopher (1998) p31, lead time is defined as the time it takes from the procurement of raw 
materials and subassemblies, through the delivery of the end product to the consumer. 
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2.5.3 Areas of Improvement 

Ballou (1999) p 318 identifies five areas of inventory costs that supply chain logistics seek to 

improve, all relating to time: 

Carrying costs,: Carrying costs relate to inventory expenses from holding goods for a period 

of time plus storages. These in turn are subdivided to four types: 

Capital costs: This is an intangible hidden cost and refers to locked capital. Ballou (1999) p 

318 claims that this inventory item contributes up to 80% of inventory total cost. It correlates 

with time and forms a cost towards capital (interest rates) as well as to the opportunity cost of 

capital, typically rated at 25%. Thus, assuming fewer inventory, then less capital would be 

required and a company could plan alternative investments. This way, enhancing growth 

opportunities and/or creating more value to the product. 

Space costs: A major cost burden relates to the storage building and storage rates, if rented. 

There is a correlation of costs in relation to inventory volume; the more stock, the greater the 

costs. Large volumes usually imply an investment to acquire a building. Hence, costs accrue 

to build or buy and then to operate a fixed asset. Running costs range from small items such 

as light and climate control to expenses for heavy machinery, personnel, and technological 

equipment. 

Inventory service costs: Insurance and taxes are within the sphere of inventory carrying 

costs. Thus, insurance coverage works out to be about 1% premium costs for protection 

against theft, fire and losses. Taxes are regarded a minor portion of total carrying costs. 

Inventory risk costs: This relates to the costs affecting goods in terms of deterioration, 

damages, shrinkage, theft and obsolescence (expiry dates). The larger the stock, inevitably a 

certain quantum of products will suffer losses through damage, contarnination, expiry, and 
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deterioration. Ballou (1999) p 318 argues that such inventory, regarded as a direct loss of the 

product value, can range from 2% upwards in terms of carrying cost. 

A lost sales cost: This non-tangible cost is considered to have a major multidimensional 

knock on effect. Cases do arise where customers are not satisfied due to out of stock 

situations. The cost burden is double. Firstly, it involves the profit for the lost potential sale. 

Secondly it involves the negative knock-on effect of the customer seeking alternatives, with 

the possibility of losing the client. The author raises two further points, again involving the 

time factor. The first relates to quick response in cases of out-of-stock situations, and the 

second values the importance of time regarding the introduction of new products into the 

market. In today's competitive era, introducing and making a new product available in the 

market before the competition is a crucial and winning criterion. 

2.6 Customer Service 

Christopher (1998) p 24 defines customer service as "the consistent provision of time and 

place utility". Hence, products do not carry any value until they are safely in the possession 

of the customer at the place and time needed. Christopher (1998) concludes that customer 

service is the interaction of various factors that influence and affect the process of delivering 

products and services available to the customer. Furthermore, Christopher (1998) p 62 

defines the following most important elements of customer service: 

Order cycle time 

Consistency and reliability of delivery 

Inventory availability 
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e Order size constraints 
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" Ordering convenience 

" Invoicing procedures and accuracy 

" Claims procedure 

" Technical Support 

" Documentation Quality 

" Frequency of delivery 

" Delivery reliability 

40 Order status information 

The above elements do not necessarily carry equal weight and Christopher (1986) p 68 points 

out that each market serviced by a supplier may attach different weights. However, 

Christopher (1986) p 69 remarks that a supplier will have to establish those components of 

the overall customer service mix that create the biggest positive impact on the buyer's 

perceptions. Christopher (1986) describes this as a customer service package embracing 

many components. Thus, for example, where market segments involve great volatility of 

40 product demand and cargoes originate from great distances, lead time improvements should 

carry more weight. 

In Ballou (1999) p 84, it is shown that, amongst all elements of customer service, the most 

important were logistical in nature. It is not a coincidence that successful companies like 

BMW, Xerox, Benetton, and Dell Computers, consider logistics service a high priority. These 

organizations gained a high level of recognition for service excellence, by offering a 

differential advantage over competition (Christopher (1998)). 
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The Malcolm Baldridge National Quality Award'o, see Stock & Lambert (1992) p 73 

includes winners such as the world leaders Federal Express, IBM, Motorola and Xerox. 

Thirty per cent of the 1000 points considered in the evaluation of firms for this Award are 

based on customer focus and satisfaction derived from a logistics advantage. In another 

research study for auto class, Ballou (1999) p 84, it is pointed out that 6 out of the 10 most 

0 

important attributes relating to customer service were logistics oriented. Similar results are 

revealed in the industry office systems and furniture sectors. More specifically, reference was 

given to the frequency of delivery, stock availability and transport particulars. In two surveys 

mentioned in Ballou (1999) p 84 the results are interesting. In the first case product 

availability, order transit time, time for assembly and shipping were the most important 

criteria for 63% of respondents. In the second case, cost of service was remarked by only one 

respondent and speed of delivery was rated as first. Through an in depth analysis, see Ballou 

(1999) p 90, it has been showed that there is a high correlation between product distribution 

and sales increase. Thus, providing an upgraded service standard, through distribution can 

lead directly to more sales. Buyers are sensitive to the service level provided by suppliers. 

Thus, any improvement towards better service is a driving motive for shippers to shift their 

business. In Ballou (1999) p 91, it is stated that logistics oriented customer service is 

extremely crucial for the existing clientele to remain loyal to the organization. More than 

65% of a firm's business originates from its current customers. It is also noted that it is nearly 

six times more expensive to acquire a new account customer than to maintain an existing one. 

In today's competitive era customers perceive minimal technical difference amongst 

products. The differential advantage will originate from added value through customer 

loMalcolm Baldridge National Quality Award established in 1987 USA by public law to boost and develop 
quality awareness. (USA) 
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service. A product's added value will include any minor or major feature designed to make it 

sell better. In cases where added value provides a differential advantage such as speed, this 

may have a direct impact on sales increases. 

0 
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Sifniotis (1997) p 80, points out that companies today consider that logistics oriented 

customer service value may be more important than the characteristics of the product itself. 

Ultimately, customer satisfaction derives from the quality of the product and the high level of 

service. According to Dean Cassell, see Blackburn (1990) p 396, vice president for product 

integrity at Cruman Corporation, speed and quality go in tandem. Thus, speed complements 

and is a component of quality. Inevitably, the prosperity of any company accrues from 

customer satisfaction; otherwise the whole venture will cease to be viable. Every 

organization, needs customers, and most importantly, satisfied customers with the ultimate 

objective to increase profits. The top hierarchy of any organization understands that a 

strategic plan is needed in order to focus on customer service standards. Such procedures will 

have direct positive repercussions on sales, costs and profits. 

From the above discussion it is clear that companies can gain a competitive edge through 

efficient logistics and supply chain operations, that impact directly on customer service and 

satisfaction. This underpins the importance of adopting a supply chain approach to examine 

the concept of transit time. 

2.7 Time-based Logistics A Source of Competitiveness 

In Beesly (1999) p 180, it stated that time is the last exploitable resource, recollecting the 

notion that 'time is money'. Time represents a fundamental factor in satisfying customers and 
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differentiating from the competition. Both elements affect the way that organisations define 

their core competence. Competitive forces throughout the world give impetus to enormous 

pressures on markets and their supply chains, Beesly (1999) p 180. High-cost producers 

cannot claim any longer product quality at the expense of low-cost producers. Thus, the 

longer established supply chains that depend on high cost labour continuously seek new ways 

to compete. The element of time represents an important tool to optimise cost and service by 

focussing on customer needs. Blackburn (1990) p 398 emphasises that, in order to create 

market advantage, companies must be time focused and aim towards reducing time from all 

operations instead of solely reducing cost. Time reduction may leverage the extra tools 

necessary for profitability whereas cost reduction may not. This line of thought boosts 

customer satisfaction, which in turn increases sales. Hence, time is converted to money 

(Blackburn (1990)). To advance this notion, crucial changes need to be made in all functions 

that correspond to product delivery or customer service, e. g. transit time. 

A European survey of industrialists (Beesly (1999)p 180) revealed their focus on time as a 

future source of competitiveness. Hence, the current approach focuses on how organisations 

utilize time to perform and deliver a sustainable rapid response to customer needs through a 

well-structured strategic objective. Millson et al. (1992) p 53, point out that product life 

cycles are becoming shorter, forcing firms to minimise the time required to bring new 

products to the market. 

In Beesly (1999) p, 180, it is commented that product variety will continue to expand, with 

high standard of service and faster levels of innovation. Their study focussed on the value 

adding elements of the supply chain processes and specifically on time-based competition. 

Time-based competition was introduced by Stalk and his colleagues at Boston, see 
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(Blackburn (1990) pp 406-407), and is considered to be an extension of JIT. They deduced 

that a firm achieving an important time advantage in product delivery, changes the nature of 

competition in the entire industry. In fact, cost may be regarded as secondary to response 

time. Both JIT and quick response have common objectives, and the goal is to minimise all 

time wastage either in the production or the delivery of a product. However, time-based 

competition is a step ahead of JIT, embracing the complete value-delivery chain of the 

product. All peripheral activities within the supply chain lead time must add value. People 

must work faster and so must the resources and services along the chain. The objective would 

be to establish a "time compression", (see Beesly (1999) p 181), where time spent by 

business processes eliminates non-value adding time. 

According to Morash & Clinton (1997) p 13, Japanese industries, in particular, consider time 

compression as the most important supply chain organizational factor together with JIT 

delivery, information support, low logistics cost and standardisation of process. 

Amongst the various processes within the logistics chain, transport transit time forms an 

important parameter of time compression. By compressing transit time, and thus minimizing 

lead time, the inbound supply chain is compressed. Morash & Clinton (1997) p 5, confirm 

that time compression in the supply chain can be achieved in various ways, one of which is 

also through faster transit time. Hence faster transit time may free up time amongst other 

functions of the supply chain, which further reduces total costs. 

In addition, time has an impact upon commercial competitiveness. This is an external time 

within the supply chain that conveys direct value to the customer, (see Beesly (1999) p 182). 
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It is also argued that competitiveness in the market originates from three basic elements 

namely, the customer, the competition and the company. There should be a differentiation of 

value and cost, if competitiveness is to be acquired. Through time compression, the 

differentiation objective is accomplished by minimizing time, thus maximizing the value 

gained in the value supply chain. Simultaneously, the elimination of non-value time activity 

provides a cost advantage, thus acquiring the differentiation of cost. 

Mendez & Pearson (1994) p8 provide three dimensions for products to keep up with the 

market, namely quality, cost and time. Stock & Lambert (1992) p 76, state that the element of 

quick response is rated very high in every industry. Thus, the ability to expedite emergency 

orders and distribute products fast in a responsive manner is highly rewarding in the market. 

Stalk (1988) p 45 points out that becoming powerful in the market requires customer 

satisfaction through rapid response, which is a far better tool than traditional strategies based 

on for example low wage scales. Furthermore, Stalk (1988) p 45 comments that companies 

such as Sony, Matsushita, Sharp, Toyota and Hitachi, regard time compression as being their 

most important competitive weapon. Their effort to reduce time consumption in every aspect 

of their business has succeeded not only in generating more revenues and being close to the 

customer, but also in reducing costs and upgrading the quality of their products. 

Interestingly, Beesly (1999) p 187, it is concluded that customers, in general, appreciate the 

element of time obtained from suppliers, and are keen to pay more for their products based on 

subjective and economic reasons. Some of the justifications are targeted on the following: 

* The customer prefers less stock in hand 
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" The customer can delay making a decision and can decide nearer the time needed, 

thus minimizing risks 

" The cash flow velocity is increased 

" Orders can be cancelled/changed less frequently, due to short time 

" Faster response to the market demand. 

" Better chance to increase market share by being faster, thus more flexible 

. 

0 

Furthermore, it is stated that time-based suppliers will grow at three to four times the rate of 

their competitors, three times faster than overall demand, and with two times the profitability 

level, see Beesly (1999) p 188. On the contrary, the slower competitors, before deciding to 

form a time-based strategy, will incur the costs of regaining market share, which is very 

costly. 

Modem organisations seek to reduce the consumption of time throughout the system, both 

internally and externally. Surprisingly, some firms found that only 10 percent of the total time 

spent was an added value, 90 percent represented added cost, Christopher (1998) p 113. 

According to Blackburn (1990) p 395, the Japanese firms are vulnerable to U. S. products 

even though they have formed time-based strategies. He concludes that their vulnerability 

stems not from product differentiation but from the lead transit time required to transport the 

products across the Pacific. Reinforcing the above point, namely the fact that the time 

compression is also related to transit time, the following example is considered: Procter and 

Gamble, a world leader of consumer products, restructured its production and distribution 

functions in order to regain market share lost during the 1980s. Consumers at that time 

perceived Procter and Gamble as being slow in responding to the customer. One of the key 
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areas 'John Smale the CEO of Procter & Gamble in 1987, see Blackburn (1990) p 405, 

successfully established was a time-based strategy that minimized production time and 

developed time compression amongst various activities. In 1985, Procter & Gamble claimed 

seventeen of its products as being market leaders, while in 1989 there were twenty two at that 

level. 

According to Blackburn (1990) p 398, a time based strategy attempts to transform the whole 

company towards focussing on the total time it takes to deliver a product to an end customer. 

The actual goal is not how to seek solutions in terms of the best way to perform the task but 

to perform in a time compressed manner so that response time is reduced. 

The author notes the issue of transit time affecting the overall lead time. Consequently the 

transit time should be as short as possible, without sacrificing the reliability and quality of 

service. 

2.8 The integration of Transport within the Supply 

Chain 

2.8.1 The rationale 

Through the last years the Transport rationale has changed: Historically a Liner operators' 

consideration regarding service was based on the transportation perspective and to a lesser 

extent on the Shipper's marketing effort. Today carrier's roles and responsibilities are 

undergoing an overall reassessment. 
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According to Morash & Clinton (1997) p 5, transportation integration is vital within the 

supply chain since it can maximise customer value and reduce total costs. Integrative 

transportation forms the path where products must be delivered at the right place, in perfect 

condition, at the right time within the entire process of the whole supply chain. Towards this 

notion Wagner & Frankel (2000) p 246 argue that carriers form a critical element in the 

supply chain more as integrators in the whole pipeline, as information disseminators, 

transportation service advisers, and less as freight transporters. 

Morash & Clinton (1997) state that the supply chain structure' 1 aims to coordinate business 

processes within and across firms in the supply chain. More specifically, it drives the 

transportation capabilities relating to reliability, time compression, JIT delivery information 

systems support, standardization, flexibility and customisation. 

Reliability: Information sharing is regarded as instrumental and fosters transportation 

reliability. In order to achieve integration, supply members depend on reliable deliveries 

towards both production and sales. When shippers have constant and accurate information 

from the transportation this positively erodes their boundaries within internal and external 

customers. 

Time compression: Transit time originating from fast transportation minimizes pipeline 

inventories. In addition time saved in early arrivals frees up time in other segments of the 

supply chain and may trigger transportation to speed up its performance thus no adjustments 

will be required in the cycle time. 

"Supply chain structure: According to Morash and Clinton (1997) supply chain structure is considered to 
represent the organizational efforts by three or more firms to manage and integrate material and related 
information flows in order to get closer to customers. Supply chain structure involves both internal and external 
process integration. Internal integration involves the internal customers of the firm. It requires that 
transportation, procurement, manufacturing, and sales are coordinated and integrated to achieve customer value 
and satisfaction. Major external structural aspects include operational planning for JIT, transportation 
information sharing, and information technology links among supply chain members. 
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JIT-in-time delivery and information systems support: Unsynchronized transportation 

may create congestion, poor production, with negative financial repercussions. Coordination 

and information sharing at all times is critical, especially in today's volatile markets and 

virtual enterprises. 

Standardization: The various processes in the transportation logistics chain are standardized 

so as to facilitate and provide better efficiency, e. g. pallet and container equipment, 

dangerous or hazardous cargoes physical standardization. 

Flexibility: regular meetings and constructive dialogue amongst the participants of the chain 

enhance transportation flexibility. To this extent abnormal nonrecurring emergency situations 

is altered instantly when necessary without negative repercussions to the production and 

sales. 

Customisation: Transport customisation involves markets or different supply chain members 

who demand specific tailor made additional services from transportation. 

All the above elements form the very basis of competitiveness within the firm. Furthermore, 

Morash & Clinton (1997) p5 point that transportation is fully coordinated to the 

specifications and timing of manufacturing as well as procurement and sales, so as to add 

maximum value. Likewise, transportation is influenced by and has an impact on external 

supply chain integration that joins customers, carriers and suppliers. Furthermore the 

shippers' choice of carrier is based on supply chain partnership, acquiring their assistance to 

increase market share as well as offering more value satisfaction to customers. The value 

element started to grow with the introduction of door-to-door customer service in the 1960s. 

Today, the shipping revolution takes the form of modem fast ships, whose actual aim is the 

minimization of lead times in the supply chain. However fast ships as a stand alone element 

is not enough. An extremely valuable tool for boosting the viability of this venture is the 
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choice of a seaport hub both from a geographical and an operational aspect (see Lagoudis et 

al. (2001) p 354). The choice of a hub is crucial and carriers today occasionally invest from 

their own resources to build hubs that are almost tailor made to their service needs, as well as 

the overall supply chain. However, the author takes the view that this strategy (vertical 

integration) sometimes stems primarily from market weakness when it fails to satisfy the 

precise needs of the Liner operators, see section 2.8.2 Transaction Cost Economics. Such 

examples are the Maersk Sealand investment hub in Algeciras, Contship hub in Gioia Tauro 

and Evergreen hub in Taranto. Carriers choose hubs, shippers choose carriers and customers 

choose supply products. All along the supply chain, all parties concerned rely on requests 

initially addressed from customers and, ultimately, the market place. According to Wagner & 

Frankel (2000), the supply chain reflects long term competitive advantages instead of 

utilizing a carrier for just cost freight reduction. Thus, the service provided by carriers is 

regarded as instrumental in acquiring and developing new clientele, as well as, in securing the 

existing ones. This service request originates from shippers who demand assistance from 

their carriers in increasing their market share. Carriers, on the other hand, must work jointly 

with shippers in providing value-added service to their customers in terms of personal 

attention, positive feedback response, and caring/courteous service. Furthermore, carriers 

today analyse customer service needs and requirements through scientific and technological 

means. In addition, latest commitments from carriers include satellite communication systems 

to customer in order to ensure availability of real time information and logistics consulting, as 

12 well as, special handling and monitoring of tailor-made enquiries from customers . 

According to Charlesworth (2003) carriers held key elements of supply chain data and 

information in their system, which nowadays is used to improve supply chain visibility for 

12 Personal Consultation with Hapag-Lloyd Container Linie GmbH 
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customers. From 1990 on, Liner operators have concentrated on developing global networks 

and building supply chain management systems in order to provide more added value 

operations and commercial help to their customers. Towards this notion major Liner 

operators offer affiliated logistics services, see Table 2.2, e. g. P&O Nedlloyd Logistics, 

containers status tracking and report system (stars) (developed to manage the inbound supply 

chain of Woolworth). Charlesworth (2003) further points out that Liner operators today look 

at the whole supply chain from the 'customer's point of view not only by providing a mix of 

services but to integrate end-to-end logistics solutions. For this to happen, carriers seek value 

added links in the supply chain to offer the ideal and most unique tailor service to meet 

customer needs. According to Wagner & Frankel (2000) the internet is used extensively to 

help suppliers especially as companies become linked in to "virtual corporation", i. e. in 

creating better internal and external communications, enabling more and accurate real time 

information to be obtained from different business partners over wider geographic areas, 

ensuring tighter inventory control, etc. According to Wagner & Frankel (2000) p 254, top 

rated carriers are changing their strategy from being traffic driven to customer driven entities. 

Carrier adjustments and conformance to customer demand are no longer optional. On the 

contrary, the carrier's role in the value chain today is far more competitive and demanding. 

Carriers need to acknowledge and accept the new role as a key sales tool conveyed to the 

shipper helping them to succeed in the market (Cooke (1996) p 31). Shippers' competitive 

weapon, namely the carrier, should be geared towards customer satisfaction. A crucial point 

raised by Wagner & Frankel (2000) is that time sensitive carriers are winning the battle in the 

marketplace. Furthermore, they point out in p 253 that survivor carriers will be those that 

entirely integrate services between shippers and customers. Thus, for the purpose of 

satisfying the shipper, customer and, finally, the consumer, carriers need to uniquely tailor 

their services accordingly. 
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Table 2.2: Liner operators offer affiliated logistics services. 
Source: Charlesworth (2003) 

0 

0 

Line Affiliated logistics provider(s) Services 
Supply chain management 

Consolidation and vendor services 

APL APL Logistics Warehousing and distribution 
Global freight management 

Asset management 
IT solutions 

Supply chain management 
Consolidation 

Maersk Sealand Maersk Logistics Forwarding 
Air freight 

Warehousing & Distribution 
Forwarding 

Consolidation 
P&O Ned1loyd P&O Nedlloyd Logistics Freight management 

Warehousing & Distribution 
Project management 

NYK Logistics 
Forwarding 

NYK Line 
New Wave Logistics 

Consolidation 
Warehousing & Distribution 

Forwarding 
Consolidation 

K Line K Line Total Logistics Airfreight 
Distribution 

Trucking 
Supply chain management 

Vendor management 

OCL OOCL Logistics Consolidation 
Bar-coding 

Hanging garments 
Information solutions 

Since carriers, ultimately, should be an extension of shippers, it becomes imperative that 

carriers should seek amongst other, the least possible transit times. 

2.8.2 Transaction Cost Economics (Liner operators' choice 

towards Vertical Integration) 

Integration of sea and inland transport was initiated by the structured interdependence 

arnongst the two transportation activities. Archarnbault (1989) points out that synchronization 
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of mainline containerships and inland transport unit train schedules create further economies 

of scale. These economic benefits are evident the greater the operational integration is 

developed. A governance structure is one of the questions set by Demsetz (1972); why is it 

that the gains from specialization of activity may be better attained within a firm rather than 

the market? For example, the market is one form of governance structure, from which source 

a firm may acquire input for its operations. On the other hand internal organization by 

adopting vertical integration creates another forrii of governance in which case enables the 

firms to operationally produce instead than purchase the inputs they require (see Williamson 

(1979)). 

The Liner Industry bears witness to numerous investments being undertaken on behalf of 

Liner operators towards Inland transportation and related activities e. g. hub terminals offering 

a complete package of door-to-door logistics. According to Archambault (1989) the potential 

benefits to Liner operators include economies of scale and scope, facilitation of management 

and co-ordination (Hayuth (1987)) and greater routing flexibility (Mahoney (1985)). 

Furthermore some shippers identified further benefits such as service quality improvements, 

ease of transacting the business dealings, tracing of shipment and control over their 

shipments. 

An interesting example of vertical integration is Sealand being acquired by CSX, a group that 

specializes in road and rail transport. The Liner operator can choose market contracts with 

inland logistics operators or they can vertically integrate through joint venture or acquisition, 

or by forming their own inland transport company. Williamson (1979) remarks that the most 

efficient system for organizing integration is through the application of transaction - cost 

economics. Transaction cost is classified into information costs, negotiation costs and 
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monitoring. Furthermore the transaction-cost approach concentrates on specific variables 

considered to be vital in the selection of the most efficient governance structure. That is the 

degree of asset specificity, uncertainty, complexity and frequency of transaction occurrence. 

. 

0 

Williamson (1979) remarks that vertical integration becomes the most efficient option the 

more the above-mentioned dimensions increase. Thus if asset specificity is low then market 

organization is a better option whereas high asset specificity favours hierarchy (internal 

governance). Evidently one of the crucial problems to accurately and reliably measure the 

validity of the results is through consistent application through time. The most widely 

experienced measure in such analyses is the return on investment (ROI). However until now 

mixed results were produced. Certain specific empirical studies concluded that vertical 

integration affects negatively the profitability Hoskisson (1987) whereas other studies found 

that vertical integration may increase the return on the investment, as well as, generating 

more sales and profits. 

The author remarks that a more in depth investigation is required on behalf of Liner operators 

to seek accurate feedback towards their inland investment and especially the hub terminal 

service which is very capital intensive. There are examples where Liner operators withdraw 

from loss making investments including hub terminals, e. g. Hyundai terminal investment at 

Pusan sold its concession to Hutchison Port Holdings. However, the initial action of Liner 

operators may have been activated from the market that failed to satisfy the specific 

requirements of the firm. This applies especially to the large firms because the cost of 

transacting in the free market are higher and more complex. The recent trend in merger and 

acquisition activity in the Liner industry accumulates more chances for greater vertical 

integration especially as companies target for more logistics land control. 
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It is noted that the governance of hierarchies produced numerous antitrust implications 

(Williamson (1975)). It is recognized that vertical integration if used as an offensive weapon 

may create oligopoly and possibly lead to high tariffs. However practice has shown that the 

aim is towards offering a better service and in so far is used as a defensive tool. 

According to Lipczynski and Wilson (2003) no one theory yet can clearly picture the essence 

of what a firm is, how it acts and how it evolves. Hence, no single characteristic can lead to a 

general theory. Transaction-cost economics can be used as a basis for explanation of why 

some firms invest in inland transportation and some not, but as noted above the reasons for 

this behaviour are multi-dimensional. 

2.9 Shippers Demand Less Transit Times 

2.9.1 Transit Time Is Rated Amongst Top Criteria 

The Council of Logistics Management and Transport carried a major study concerning the 

improvement of logistics functions (see Lambert et al. (1993) p 13 1). The study revealed that 

transportation carriers play a vital role in the overall quality of the supply chain, and that 

shippers set many criteria in order to evaluate and select carriers. According to the findings 

amongst 316 U. S. A. respondents from a wide range of manufactures, shippers attach less 

importance to freight as compared to other supply chain needs, e. g. faster transit times. This 

is because, if shippers' transportation needs are not met, then the quality of the whole supply 

chain can decline, thus affecting their competitive status in the market. Lambert et al. (1993) 

p 133 remark that carriers are penalised because of the dissatisfaction of shippers and suffer 
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equally heavy losses. Thus, it may be concluded from the findings that carriers need to focus 

on criteria set by shippers. In doing so, they not only help their shippers succeed in the 

marketplace, but also increase their profitability by becoming preferred carriers. In this 

context, carriers should consider forming strong coalitions and close partnerships with 

shippers and assist them plan the best transportation strategy (Lambert et al. (1993) p 140). 

0 

0 

Brooks (2000) p 92 put forward an interesting example where St. Lawrence Coordinated 

Service reconfigured their service pattern in 1991 in order to offer better service to customers 

who experienced long transit times from Montreal to European destinations, namely 

Felixstowe, Le Havre, Antwerp, and Hamburg. The change in the configuration was achieved 

by adding another two ships (maintained weekly departure) and altering the rotation of the 

ships. In doing so, they reduced transit time. Consequently the service improved and was 

considered as a winning tool for both carrier and shippers. The element of transit time is one 

of the major criteria set by shippers and discussed in detail by Brooks (2000) p 64. 

Interestingly, in Brooks (2000) p 64, it is questioned whether the basic carrier selection 

criteria have changed over the period 1982-1989. The study concerned Eastern Canadian 

shippers and their evaluation of ocean container carriers. The 1982 results revealed that the 

frequency of sailings and the freight cost of service were by far the most important criteria for 

selecting a carrier. Surprisingly, by 1989, the carrier selection criteria changed entirely. The 

sole criterion used by shippers was transit time. Even though the study offered a snapshot of 

the criteria during 1982-1989, it is acknowledged that perceptions over time change with 

market developments and the state of the economies. In addition, the findings in Brooks 

(1990) p3 52 showed that the criterion of transit time determined the carrier to be selected by 

shippers in the future and not other parameters such as freight cost. McGinnis (1989) p 41 
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states that, according to publications distributed by the U. S. Department of Transportation, 

transit time was ranked more important than freight rates, and its importance was 

acknowledged in a total of eleven studies. Brooks (2000) points out that the supply chain 

processes has taken precedence over previous year's (1982) cost element. As a result it 

focuses on lead time (transit time). It must be stated, however, that markets are not 

homogeneous and different attributes may be developed in different geographical/economic 

areas. 

In a further study, McGinnis (1990) p 16 suggests that Liner operators constantly seek service 

advantages over their competitors. Transit time is a major factor following the choice of 

mode. In Cooper et al. (1994) pp 65-66, revealed that Liner operators' selection criteria in the 

USA confin-ned findings of previous research whereby transit time and reliability are far 

more important factors in carrier selection than freight. 

2.9.2 Freight Costs Becomes Less Deterministic Factor 

McGinnis (1990) p 17 points out that within nearly twenty years of empirical research into 

freight transportation, studies of various methodologies in a range of industries have revealed 

that, in the US, shippers, overall, value service as more important than the cost of freight 

transportation. In addition, he remarks that until 1980, shippers had given greater emphasis to 

cost whereas in the following years the element of time became significantly more important. 

An interesting remark by McGinnis (1990) is that freight cost service reliability and lead time 

was perceived differently between shippers regarding modal and carrier choice. He also 

points out that freight rate costs are acknowledged as important in selecting the modal 

transport, if the choice was amongst Liner operators (carriers), transit time and reliability 
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were the most important criteria following the choice of mode. However, the findings 

regarding shipper perceptions were consistent also in a later article discussed in Pearson & 

Semeijn (1998), where again US as well as European shippers considered transit time as 

priority and more important than freight. 

0 

MP 

According to Ballou (1999) p 106, the ultimate way to formulate logistics planning is from a 

profit maximization point of view. Thus, the freight element should never be a determinant 

factor and, in contrast, the main concern of suppliers should focus on global costing affecting 

the overall company Kyriazopoulos (1999) p56. 

Christopher (1998) p 95 points out that an ideal logistics-oriented costing system is intended 

to "focus upon the output of the distribution system, in essence the provision of customer 

service, and to identify the unique costs associated with that output". Accounting methods 

have not succeeded in adopting this perspective and this may be one of the reasons that many 

customers fail to perceive the importance of the freight factor in contrast to service. However, 

some modem companies use a technique known as DPP (Direct Product Profitability) 

analysis, which attempts to identify all costs relating to a product across the distribution 

channel. In Cyprus for instance, most large companies have adopted these techniques, e. g. as 

a result, through a small research by visiting contacts, it was revealed that companies are 

changing their freight policy and becoming more service sensitive in terms of transit time. 

Thus, freight costs of 200 USD for a 40 foot container from the Far East has become a less 

important factor in comparison to transit time 13 
. 

13 Consultation with G. A. P. Vassilopoulos Ltd 
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It has been observed that freight rates, especially from the Far East, fluctuate continuously in 

surprisingly short periods of time 14 
. However, the related differences in freight charges 

between services via the Eastern Mediterranean hub versus the central hubs currently range 

between 250 and 450 USD per container", e. g. a 20 foot container from Hong-Kong destined 

to the Levant countries (Haifa-Beirut-Lattakia) via Gioia Tauro is charged approximately 350 

USD less freight than via Damietta. It is the author's view that in the future an Eastern 

Mediterranean hub choice may offer less freight to the region compare to Gioia Tauro 

Provided Motherships are of similar size to the ones calling at Gioia Tauro, taking also in to 

account that feeder ships incur less costs due to proximity and fewer number of feeders are 

needed. Sutcliffe (1995). However a crucial issue that needs to be evaluated is the element of 

cargo volume and the container empty repositioning, both, affecting considerably the element 

of freight. 

In Chapter 3 the author will demonstrate the accelerated historic trends of the Liner industry 

including strategic decisions undertaken by Liner operators and seaports. 

2.9.3 Conclusion 

In Chapter 2 the author opted to emphasize the importance of international logistics and 

supply chains. As part of a new trend, a new management system linking product material 

flow from source to user. This forms the basis of the thesis, since all participants in the value 

chain including Liner operators need to adjust to specific prerequisites set. Having reviewed 

the literature on logistics, it is clear that Supply Chain Management and Lead Time 

14 Consultation with Sarlis Container Services SA 
15 Consultation with Sarlis Container Services SA 
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minimization are important trends of today. One aspect of greater integration, implied by 

0 

0 

Supply Chain Management is an increased emphasis on time compression. This then means 

that time savings are important. Time is in fact a "generalized cost" of production and 

distribution. It follows that Liner operators' choice of seaport hubs is crucial to their 

competitive position. The author wishes to correlate the strategies undertaken by Liner 

operators, with the prerequisites set in the value chain. Factors such as collaboration, 

customer service, shippers' criteria, time factor and lead time importance, as well as, the 

integration of transport are some of the areas where Liner operators need to focus and adjust 

their service strategies. As a result of this notion the author concentrates mainly in the 

specific area of Transit Time and seeks in the following chapters to investigate whether Liner 

operators' strategy to offer a service from the Far East to the Eastern Mediterranean region 

via centrally located hubs: 

1. What are the alternative hub region options in the Mediterranean? 

2. Which are the alternative candidate seaport hubs? 

3. Which are the most important seaport hub criteria, considered by Liner 

operators and their respective ranking? 

4. Which are the most suitable seaport hubs and their suitability ranking? 

5. What is the transit time offered via seaport hubs in the Central and alternatively 

via Eastern Mediterranean seaport hubs? 

6. Which seaport hub criteria, and to what extent, is transit time sensitive or robust. 

(What if analysis). 

7. To what extent can further reductions in transit time be achieved through the 

choice of a suitably located seaport hub? 
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The last 3 points refer to a simulation analysis, see Chapter 7, with points (f) and (g) offering 

a "what if' possible changing scenarios. In the following Chapter 3 the author will discuss the 

accelerated historic developments in the Liner industry. 
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3. EVOLUTION IN LINER 

SHIPPING 

0 

In this chapter the author focuses on the accelerated historic developments in the Liner 

industry. The Liner industry is no exception to the trends of global evolution. Since the 

demand for shipping cargo is a derived demand, it needs to evolve as a part of the overall 

logistics supply chain, a process which involves shippers, operators and receivers. Ships have 

grown in size to the level of 8,400 TEUS in order to achieve economies of scale, for example 

a 2,000 TEUS ship accumulates a cost of 13 USD per TEU per day, where as a 6,000 TEUS 

ship accumulates a cost of 8 USD per TEU per day. This results from a consolidation of Liner 

operators through mergers, alliances, acquisitions and slot sharing agreements, e. g. Maersk 

acquired Sealand thus becoming by far the biggest Liner operator in the World. In addition, 

many Liner operators have invested in the development of dedicated terminals to handle the 

integration of the transfer of cargo to the inland transportation nodes e. g. Maersk Sealand in 

Algeciras, Hanjin in South Korea and Evergreen in Taranto. Within these integrated 

developments and transhipment strategies competition amongst seaports intensified. More 

evidently, in the transhipment hub operations, world container transhipment throughput in 

2001 represented 22% (54 million TEUS) of world seaport demand and is further expanding. 

Apparently stevedoring costs may represent 25% of a shipping lines' main cost and to this 
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extent seaport hubs become more popular when they generate also large volumes of local 

cargoes. Aiming for success seaport hubs invest more towards becoming an integral part of a 

supply chain. Thus seaports do not provide only the geographical location of various 

activities but are considered a service center on their own. 

3.1 The Shipping Industry: History and Current 

Trends 

9 
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3.1.1 Evolution of Ship Size 

According to Lowe (2002) Liners are ships plying on a regular route in accordance to a 

published sailing schedule. Container ship Liner services offer cargo space to all shippers 

who require them. They sail on specific scheduled dates irrespective of space allocation upon 

departure. 

The first ships to utilize containers were converted, American passenger/conventional ships. 

Sealand first developed them in 1956 by adding special cranes. By the late 1960s, most of the 

major seaports started investing in containerisation since it was a rapidly expanding 

phenomenon all over the world. In 1968, shipping lines such as Manchester Liners and 

Sealand were operating gearless, and in certain cases, cellular, ships, while other carriers, 

such as ACL, adopted the Ro-Ro approach. This was the first ship generation of size I 100 

TEU. 
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