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‘The global marketplace requires integrated, intermodal transport systems’ (OECD, 2002)

1: INTRODUCTION: A ‘NEW’ EFFICIENCY.

Rapidly globalising markets, production and distribution systems operating within complex and fluid capital markets have triggered exceptional economic and competitive pressures in national economies. Consequent microeconomic reforms, deregulation and the corporatisation and privatization of national market places have been no less significant and have further impacted on nation-wide, as well as international, freight transport systems so that change is now pervasive, urgent and transforming. 

For buyers of freight services – whether manufacturers, rural and primary producers or retail giants – the pressing need to control costs in supply chains has spawned numerous strategies within a broader supply chain management framework that seeks sophisticated levels of operational as well as corporate integration – and ideally, fully integrated corporate and intercorporate business processes. For sellers of freight services – traditional ‘transport’ providers now best described as third party service providers (3PSPs) intervening between buyer or shipper and customer – the focus on value delivery in competitive markets is underlying urgent attempts to expand control over freight movements and to capture an increased share of value over the entire movement chain. It is resulting in rapidly restructuring corporate and chain frameworks.

In Australia there has emerged, in a post-deregulation environment, exceptional instability in patterns of corporate control in export grain chains as well as in land-based containerized export and import chains; in issues of governance in major capital city ports as port authorities question their new role in restructured logistics environments; in the two major stevedoring companies as they seek new competitive space as a consequence of the commoditisation of stevedoring operations; in rail authorities, previously operating as statutory authorities and now operating as corporatised or privatized entities struggling to shed a price-taking, welfare-encumbered role and meet new competitors as well as the rigorous demands of the bottom line; and in trucking firms, airport corporations, freight forwarders and Australian flag shipping as national and international pressures impact on business success.

All of these pressures are translating not simply into faster, more efficient linehaul operations; but much more importantly, into an exceptional need to integrate modal systems across intermodal networks and in intermodal services. The efficiency spinoffs are no longer in segmented freight systems; but in fully integrated, value-driven, end-to-end freight movements between shipper and customer on a sustainable basis – in effect, in integrated, intermodal freight systems. The old models of freight systems, so obviously dominated by the reality of segmented, atomistic, cost-additive and linear freight systems no longer offer adequate insights into public policy formulation, into strategic planning or into business success for third party service providers.

This paper argues that if we are to properly understand and to manage and to plan for this new efficiency in freight movement systems there is need, in Kuhnian terms, for a more adequate ‘conceptual box’, or conceptual framework – indeed, for a new paradigm within which to view freight systems.
 

2. SOME EXISTING PARADIGMS: A BRIEF OVERVIEW.

There is no question that achieving efficient freight systems is an exceptionally complex task; and it requires high-level expertise and problem-solving skills over a wide range of disciplines and expertise. Certainly, a number of academic disciplines have contributed, and continue to contribute, a great deal to the development of concepts and models and to provide analytical insights from a range of different perspectives. In this section it may be useful to exemplify in rather broad and general terms some of the alternate viewpoints and methodological frameworks within which freight issues have been examined. The discussion pretends to be neither exhaustive nor definitive; but it will serve to exemplify the quite distinctive perspectives that have emerged over time and provide a point of departure for comparison with an alternative framework being offered in this paper.

Four broad conceptual frameworks or paradigms that have as their focus the movement and handling of freight more generally or the transport of freight more particularly are noted, albeit briefly, in the following paragraphs.

2.1 ‘Land Use, Traffic And Transport Interaction’: The Traffic Engineering, Transport Planning Perspective.

It is well to remember that it was not until the early 1970s in Australia – and perhaps elsewhere – that traffic engineering began to emerge from its considerable preoccupation with road engineering and the problems of road traffic to focus more widely on the relationships between land use and transport. Blunden’s seminal work The Land-Use/Transport System gave effect to the new emphasis and provided for the first time ‘…some kind of unified philosophy of the subject of land use and transport interaction’.

Blunden’s approach saw traffic as ‘…the joint consequence of land-use potential and transport capability’
 and underlined the need to recognize the importance of freight movement – ‘the movement of goods’
- as well as the movement of people. The ‘land-use/transport system’ framework and the elements and concepts on which it rested, were seen to be equally applicable to passengers and to freight. Land use zones generated traffic; the transport network – an array of links and nodes – overlay the land use pattern; it could be represented as an interaction matrix (and hence susceptible to matrix algebraic manipulation and modelling); and the concepts of traffic flow and traffic impedance described aspects of movement in the network.

The description of freight movements required some careful specification – in the treatment of transport costs with some attention to storage, packaging and storage costs; and to congestion costs at terminals and depots. Freight assignment to different modes also posed particular problems; and, interestingly, Blunden made the wry observation that the operators of each mode ‘…know more of the interaction of their respective modes with land use than with their counterparts…due…to the fact that in the commercial sense the various modes are in competition and sometimes it is a life-and-death affair’.
He noted, too, that ‘…up until now there has been little serious analytical study of freight-traffic congestion’.

The planning task was seen to fall into six analytical stages that were each described by a particular model – a land use model, a trip generation model, distribution and assignment models allocating to routes and modes, a transport system evaluation model and an implementation model. 

A decade later in 1981, John Black further formalized the ‘land use, traffic and transport interaction’ approach in his book Urban Transport Planning.
 Black also saw the relevance of a systems modelling framework to transport analysis and forecasting and indeed saw it, perhaps more than a little presumptuously, as nothing less than  ‘…the theory of urban transport planning.’

To understand how the system worked he further specified five concepts as crucial to the ‘…unravelling of the interactions between land use, traffic and transport supply’
- accessibility, traffic generation, spatial patterns of traffic, mode and route selection and the impacts of traffic on the network. The systems framework was further seen to be ‘a convenient framework’
 for the planning process the main steps of which involved ‘…the formulation of goals and objectives, data collection, system modelling, forecasting and the evaluation of alternative plans’.
 Urban Transport Planning says little about the movement of freight. Again, the global concepts of the system approach were seen to be able to accommodate freight movement as well as the movement of people. But in the 1970s freight was hardly a major element in road movement patterns – or not recognized as such – and probably not in Canberra where much of Black’s case study work was focused!

It is easy to be critical of the overly rationalist and deterministic approaches embraced by these earlier studies and more recent approaches are rather less mechanical. But many of the concepts – if not their too-mechanistic application – remain useful and offer continuing insights into transport movement problems. Indeed, that the fundamental frameworks of these early approaches to deal essentially with urban transport and infrastructure provision problems remain in place, is seen in Southworth’s work in 1995 and in its later discussion by Lu and the Bureau of Transport Economics
 in Australia in 1998.

A great deal of effort continues to be expended on model refinement in a continuing attempt to reflect real-world behavioural patterns. Among numerous weaknesses of the approach noted by Lu – the problem of dealing with sequential travel activities or ‘trip chaining’, of adequate growth forecasting, of the spending tradeoffs between travel and other activities, of modelling off-peak travel – the ‘…underdeveloped treatment of urban freight modelling’ is noted with the suggestion that ‘…An explicit, behaviourally realistic decision-making framework is needed in freight movement research’.
 But for all that the impression is that the fundamentals have been set – only refinement is needed!

2.2 Key Concepts: The Perspectives Of Economics.

If engineering and planning disciplines have sought a framework within which to deal with the complex relationships between transport – particularly but not only urban transport – then it is the disciplinary insights of economics that that have added conceptual depth to aspects of this relationship. This does not mean to say, of course, that concepts and conceptual insights have been the prerogative of the discipline – as much as some researchers may hold that view; but there is no doubt that the conceptual rigour of the discipline often provides a useful, though not exclusive, framework for clarifying our thinking about transport.

The relatively recent overview by Tae Hoon Oun and six co-editors – Transport Economics: Selected Readings - provides some insights into this framework, though certainly not into the complexity and dynamics of particular modal systems or modal markets or indeed into intermodal and integrated freight systems.

The book is organised into six parts that reflect what might be regarded as the central and core themes of the discipline – demand analysis, costs, pricing (of both services and infrastructure), market structuring and regulation and project evaluation. It is, in the editors’ view, a set of readings ‘…which convey clearly the basic concepts, theory and methodologies essential for the study of transport economics’
 albeit within the constraints of paper selection ‘…because they are useful in teaching various aspects of transport economics’.
 It is, in effect, an interpretation and reflection of thinking about the discipline in the mid 1990s though it gives only a hint of the richness to be had in industry studies and in some of the mode-oriented literature.

It is hardly surprising that the first part of the book focuses on demand, given not only its importance per se but also the insights that have emerged from the discipline. (It is interesting to note in passing that the first paper by Meyer and Straszheim, ‘Transport demand: the basic framework’ and certainly now something of a ‘classic’, reflects the quintessential engineering and planning approach outlined above rather than as the authors point out the somewhat inadequate neoclassical, Marshallian view from economics of output or demand as a simple function of a set of variables including price and income for example.)
 

Particularly, however, it has been and continues to be the treatment of demand within a behavioural and probabilistic framework that has added some depth to the earlier, overly mechanistic modelling of demand.
 Understanding consumer behaviour and the bases of choice in travel and transport demand applications – as well as in wider applications – have given rise to what Louviere, Hensher and Swait have, in 2002, called ‘the paradigm of choice’. This volume focuses on stated preference modelling – with its emphasis on hypothetical choice – rather than on the revealed preference or actual choice approach. It is clear, however, that there is considerable analytical power in transport applications that use the two techniques as complements of each other. Hensher and others for example have demonstrated the choice modelling approaches in applications to non-business travel demand for a high speed train – a new mode of travel - between Sydney, Canberra and Melbourne; in the values of travel time savings on tolled and non-tolled roads; and in the choice of ticket types and mode for commuting in Sydney.
 Certainly these applications have developed well beyond the initial emphasis on modal choice  and a plethora of discrete-choice models – ‘multinomial logit, nested logit, heteroscedastic extreme value logit, random parameter or mixed logit and multinomial probit’ – exists.

The discipline has added clarity, too, to the understanding of the structure and incidence of costs, to pricing and to investment evaluation. The notions of economies of scale and scope and of economies of density are central – though it is probable that economies of density and of network intensity have received less attention than they deserve. Debate about the efficacy of marginal costs in pricing appears to be endless though the concept is of enduring significance  as are notions of the price elasticity of demand. 

Transport markets, as other markets, may or may not be ‘efficient’ but the economic concepts underlying discussions about market structure and competition and regulation continue to focus debate. Interestingly, in a policy environment of microeconomic reform and deregulation, of corporatisation and privatization and of the widespread adoption of legislated ‘competition policy’ – certainly, but not only, in Australia – the ready access to litigation has ensured a somewhat new emphasis on competition law and on a requirement for a new pragmatism from classical economic theory. In law in Australia, for example, ‘effective competition’ rather than the notion of perfect competition becomes the basis for assessing whether or not a market is ‘competitive’. Nonetheless, key concepts of the discipline have been used to clarify real-world market issues litigated in Australian courts – whether or not, for example, the port of Melbourne should have a third container terminal and whether or not a towage market in the port of Bunbury was a contestable market

It is obvious, of course, that there has been pervasive change in the way the transport industry functions since the publication of Oum et al in 1995; and that the conceptual tools and explanatory frameworks of economics must evolve if they are to continue to be adequate. The vertical disintegration of firms
, the new corporate alliancing frameworks, the integration of operations across modes and networks and services and the rationalization of prices, costs and investment across competing supply chains are likely to require new mindsets and new thinking. 

2.3 Logistics, Integrated Logistics, Supply Chain Management – Or Supply Chain Logistics Management:
 An Elusive Paradigm?

What is logistics? Is logistics the same as supply chain management? Or is supply chain management ‘…logistics that includes customers and suppliers’?

2.3.1 Raising some issues.

There appears to be a good deal of confusion at a number of levels. Recently the Australian Federal Government, concerned at the inefficiencies in the movement of freight and in the parlous state of the freight industry, set up a ‘Freight Transport Logistics Industry Action Agenda’; and in October 2001 the Industry Steering Committee produced a Draft Report about the ‘Australian freight logistics industry’ titled 'Freight Logistics in Australia; An Action Agenda’. Is there in fact a ‘freight transport logistics industry’; or is it a ‘freight logistics industry’ – which might be interpreted, in Porter’s terms, as ‘…a group of competitors producing products or services that compete with each other’
 in which case the ‘product’ (or ‘service’) is freight logistics – which begs the question as to just what ‘freight logistics’ is?

Again, the  former Chartered Institute of Transport in Australia (and now retitled as the Chartered Institute of Logistics and Transport) in its Annual Report 2000/2001 restated its aim to be that of ‘…promoting professionalism in the logistics, transport and supply chain industries for the benefit of our members, our industry and our community’.
In this view there appear to be three industries involving freight handling and movement – the logistics industry, the transport industry and the supply chain industry?

The Bureau of Transport Economics, in attempting to provide a background perspective on logistics in Australia and in trying, among other things, to distinguish logistics from its own more usual focus on ‘transport’ provided some clarification when it suggested that there were many definitions of logistics but that in essence logistics was ‘…a system or set of activities rather than an industry…the essential nature of logistics…is a series of interdependent activities performed by firms from various industries’.
 But is logistics a set of activities – or is it a management framework for – or the management of - one or several or a set of activities which might be referred to as ‘logistics activities’ or ‘logistics functions’?

2.3.2    A new paradigm.

Lambert offers some clear thinking and a reasoned position on the relationship between logistics and supply chain management and indeed on the change in thinking that has taken place in the peak industry body – the Council of Logistics Management (CLM) in the US. In 1986 the Council interpreted logistics management as ‘The process of planning, implementing, and controlling the efficient, cost-effective flow and storage of raw materials, in-process inventory, finished goods, and related information flow from point-of-origin to point-of-consumption for the purpose of conforming to customer requirements’.

Supply chain management was seen in much the same way; it was interpreted essentially as ‘…logistics outside the firm to include customers and suppliers’; it involved the notion, in effect, of ‘…integrating logistics across the supply chain’.
  

By 1998, the Council had revised the definition so as to underline the distinction between logistics and supply chain management  – ‘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 information from the point-of-origin to the point-of-consumption in order to meet customers’ requirements’.

The conceptualization of supply chain management had become somewhat more sophisticated and was interpreted as requiring the ‘…cross-functional integration of key business processes within the firm and across the network of firms that comprise the supply chain’.
More formally, the Global Supply Chain Forum in the US has defined supply chain management as ‘…the integration of key business processes from end user through original suppliers that provides products, services, and information that add value for customers and other stakeholders’.

Definitions are a useful shorthand; but any debate about logistics and supply chain management is exceptionally sterile if there is no appreciation that over a decade or so we have seen, as Lambert rightly argues, one of the most significant paradigm shifts in modern business management in the fact that ‘…individual businesses no longer compete as solely autonomous entities, but rather as supply chains. Business management has entered the era of inter-network competition. Instead of brand versus brand or store versus store, it is now suppliers-brand-store versus suppliers-brand-store, or supply chain versus supply chain. In this emerging competitive environment, the ultimate success of the single business will depend on management’s ability to integrate the company’s intricate network of business relationships’.

For Bowersox, Closs and Cooper in 2002 the dualism of the  ‘logistics/supply chain discipline’ remains; but  ‘…a new supply chain framework for the study of logistics’ is, in their view, appropriate.  Accordingly, ’Supply Chain Logistics Management presents the mission, business processes, and strategies needed to achieve integrated logistical management’!

2.3.3 New insights.  

There is a great deal of continuing research into what we might call supply chain analysis and it may be useful to draw attention, albeit somewhat selectively, to emerging directions. 

In 1999 Handfield and Nichols in their insightful book Introduction to Supply Chain Management recognize the centrality of ‘…integrated supply chain management…as a core competitive strategy’ and explore at least some aspects of the dynamics of integration.
More particularly, they claim that the text ‘…is unique in that it describes a phenomenon that has been rapidly evolving. Although other books have dealt with the individual processes associated with developing new products, buying materials, transforming them, and shipping them to customers, none has specifically dealt with the integration of information and material flows across multiple organizations in the supply chain’.

The text usefully explores three dimensions of integration – the role of information systems, the importance of inventory management across the supply chain and the need for effective organizational relationships in the supply chain. Importantly, it is this last aspect that they see as offering significant challenges to supply chain management; but they also note the exceptional difficulties associated with attempts to implement fully integrated supply chains.

On this point, Poirier’s book Advanced Supply Chain Management also published in 1999 is useful.
 It offers a pragmatic perspective on the issue of implementation of integration strategies and recognizes the need for the phased introduction of change. More particularly, Poirier suggests a four-level framework for ‘supply chain optimisation’ in which the first two phases focus on processes internal to the firm and the later phases on the external relationships of the firm. Accordingly, levels one and two are concerned with sourcing and logistics and internal excellence (process redesign and system improvement) respectively; and levels three and four focus on the construction of corporate networks and on the development of a leadership position. The perspective is useful both conceptually and operationally though it clearly recognizes the real-world difficulties of ‘supply chain optimisation’.

Arguably, some of the most innovative and important thinking about supply chain dynamics and integration is coming from Andrew Cox and others at the University of Birmingham and in the Birmingham Business School.
 Cox’s significant contribution lies in the exploration of power – both supply chain and market power – as a critical factor in business success. He argues that operational efficiency in a supply chain may not be able to be achieved ‘…because supply chains are characterized by power regimes that are inimical to an uninterrupted flow of value from the end customer to raw material providers; and that integrated supply chain management may fail because of ‘…the self-regarding efforts of the multitude of actors in complex supply chain networks to appropriate and accumulate value’.

For Cox, firms are both suppliers (to customers) and buyers (from suppliers); they are ‘Janus-faced’ – looking in both directions - and ‘…effective business management is a game in which power is constantly in play between buyers and sellers (as well as with their respective competitors)’.
Further, power is related to the ability of the firm to own and control critical assets in markets as well as in supply chains; and supply chains are conceptualized as complex dyadic relationships and ‘…the nature of the power dyads between them…determine the distribution of value’.

The work on power is clearly a ‘work in progress’ and there are issues related, for example, to the stability of power relationships in real-world decision making environments where decisions may not reflect economic rationality. Nonetheless, it adds considerable depth to an often-mechanistic approach to supply chain analysis.

2.3.4 Who manages the movement of freight?

The simple answer is that firms move freight; but despite the recognition in many logistics and supply chain texts of the critical importance of ‘transportation’
and perhaps more accurately the movement of freight there is little recognition that we are dealing, at the most fundamental level, with firms in freight markets and in one or several freight industries. Such markets are complex and require adequate conceptual and analytical frameworks – which are not to be found in the logistics/supply chain paradigm despite its apparent and often perceived relevance. It is this question, however, to which we turn later in this paper.

2.4 The ‘City Logistics’ View: ‘…Totally Optimizing Urban Logistics Activities’

The late 1990s has seen the emergence of so-called ‘city logistics’, claiming to be ‘…a new area of transport planning’
 the raison d’etre for which is the concern for achieving a balance between the efficiency requirements of urban freight transport and the social costs involved – the spinoffs of traffic congestion, environmental impacts and energy conservation. Importantly, urban freight movement – ‘…the logistics activities by freight carriers’
- provides the essential focus of this approach; and clearly the emphasis on social costs is appropriate.

Arguably, however, the more formal definition of city logistics raises a number of concerns – ‘…City logistics is the process for totally optimizing the logistics transport activities by private companies with the support of advanced information systems in urban areas considering the traffic environment, its congestion, safety and energy savings within the framework of a market economy’.
 Is city logistics a process? Or is it a focus of research, a sub-discipline? If it is a process, what are the mechanisms involved? Can logistics activities be ‘totally optimised’? Optimised for whom? By whom? And why focus only on private companies?

It is further argued that ‘…The aim of city logistics is to globally optimize logistics systems within an urban area by considering the costs and benefits of schemes to the public as well as to the private sector. Private shippers and freight carriers aim to reduce their freight costs while the public sector tries to alleviate traffic congestion and environmental problems’.
 There is no doubt that ‘globally optimized logistics systems’ offer some attraction; but what ‘schemes’ are available? Taniguchi argues that city logistics schemes may include one or more of the following initiatives – advanced information systems, cooperative freight transport systems, public logistics terminals, load factor controls and underground freight transport systems.
 

In effect, new technology or new applications of technology and new and innovative ways of handling freight transport are seen to be central to this approach. Boerkamps
 makes a similar point, though the urban context is the Netherlands rather than Japan. More importantly, in describing an Urban Freight Distribution Network, he underlines the significance not of ‘schemes’ per se but rather of a different conceptual framework. This involves, among other things, a switch from a supply to a demand orientation; a focus on networks rather than on linear patterns; and the need to increase the awareness of stakeholders in the distribution chains or process.

In any case a systems approach is at the core of the city logistics perspective and modelling is a primary and critical element of it.
Not surprisingly, three types of network models – supply models that focus on the prediction of service levels, demand models that estimate the demand for urban goods movement and impact models that may consider ‘…financial, energy, social and environmental and economic impacts’- are considered to form ‘…an integrated modelling framework’.
 There is in fact a rich modelling literature in urban transport as we have already noted but much effort focuses in city logistics on the development of new and better models of freight movement; and on particular elements and aspects of freight movement.

But is it simply new and better models that are required?  Kuse and Castro make the useful point that although city logistics, and urban freight transport more generally ‘…can be better understood by approaching it from the perspective of logistics management’ they call for ‘…a greater understanding of the nature of the freight demand…(that)… we are analysing’.

3:  FULLY INTEGRATED, VALUE - DRIVEN INTERMODAL FREIGHT    SYSTEMS: AN ALTERNATIVE FRAMEWORK.

The exceptional challenge that is emerging for the movement of freight and for those firms involved in its movement is the challenge of not only better planning, or of technology application, or of more sophisticated modelling, or of more adequate infrastructure provision but also of managing the integration of modal systems, of modal networks and of services to achieve seamless intermodal freight delivery systems on a sustainable basis.

But the even more pressing challenge is to provide, as we have suggested, a more adequate ‘conceptual box’, a more appropriate explanatory framework or paradigm within which to manage this integration. It is this challenge that is the preoccupation of this paper.

3.1 The New Market Place For Integrated, End-To-End Freight Movement Solutions.

There continues to emerge a new, rapidly restructuring market place for freight handling or freight movement related firms – third or fourth party service providers, ‘production’ firms as in-house providers and those ‘context’ firms or agencies which deliver planning or regulatory or infrastructure-provision services.

 It is a market place that is being driven by the international pressures of globalisation – of markets, of production, of distribution and of the fluidity of capital; and by the competitive pressures being induced by microeconomic change – by the deregulation (or reregulation) of not only transport-related markets (for rail, port and shipping services for example) but also by deregulation in commodity markets (as in the grains and coal markets in Australia for example), by corporatisation and privatization and by formal ‘competition’ policy more generally.

It is a market place, also, in which the consumer of ‘freight movement services’ is demanding end-to-end control at acceptable time, quality and cost levels; and a much simplified,  ‘one package’ product supplied by a single provider. 

It is a market place in which the traditional ‘product’ – the simple handling of a ship and its cargo by a stevedoring firm, or the provision of linehaul services by a trucking firm or rail operator – is being transformed into a much more complex, differentiated product. Stevedores in Australia are no longer in the business of simply ‘stevedoring’ a ship; they are owning or operating rail services and shipping services and road/rail intermodal terminals and end-dray trucking operations as well as real-time information networks to web-enable customers; trucking firms proudly offer ‘integrated logistics’ or ‘supply chain solutions’ that may have a variety of meanings but may at least indicate linehaul trucking operations as well as warehousing and/or depot operations; rail operators, for long operating as statutory authorities, may now control port-oriented port to customer landward container chains or offer new levels of network integration and services rather than simple linehaul services,  in the grain and coal and other industries.

It is a market place, then, in which firms are not simply reengineering or rationalizing or restructuring themselves but are in fact also, as Hamel and Prahalad would argue, recreating the market place
; they are restating and redefining their strategic intent, setting in place new strategic architectures and new competencies (or bundles of skills and technologies) and new positioning strategies. It is a market place that is also challenging policy makers to review not only policy content but also the mechanisms of policy making.

It is this environment that now demands a more adequate analytical framework, a new ‘conceptual box’, not only to enable better and more meaningful research results but also to offer insights into business success and into superior public policy outcomes.

3.2 Defining The Elements Of A New Paradigm.

We choose, here, to argue from first principles and pose a series of fundamental questions the answers to which provide a set of concepts and conceptual principles and conceptual insights that build towards an adequate and cohesive conceptual framework.

Why does freight move? Why does it move in particular logistics pathways? Who moves it? And how effectively and efficiently and with what level of sustainability does it move?

3.2.1. ‘Competitive advantage’ as the global concept for understanding integrated freight systems.

· Why does freight move?

Freight moves only because in so doing it delivers competitive advantage to the firm supplying the freight (or good or commodity) to the buyer of the freight. It moves as a result of a price transaction in the market place; and firms will not enter the market or enter into the transaction unless by so doing it confers advantage. The transaction may not deliver maximum advantage or maximum utility or maximum value; but it will not take place if it does not deliver an actual or perceived value that satisfies both seller and buyer alike – it is most likely to be a ‘satisficing’ rather than an ‘optimising’ transaction.
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     Figure 1: Freight movement pathways.

Figure 1 suggests possible freight pathways between an exporting Firm A in Market 1 and a buying Firm B in Market 2. P1, 2, 3 and 4 are ports along coastlines and link land routes with shipping routes. The firms may choose different operators, different modes and different networks; but freight will only move between them if there is advantage in so doing and on the basis of real or perceived value delivery.

This view places us squarely within Porter’s competitive advantage paradigm; it underlines at the outset that it is the firm which makes the decision to enter into an exchange transaction; that it is the firm which sees the transaction as a move towards ‘creating’ advantage; and that if the firm is to continue to enjoy that advantage it will set in place strategies to ‘sustain’ that advantage.

Porter  argues that ‘…competitive advantage grows out of the way firms organize and perform discrete activities…Firms create value for their buyers through performing these activities.
 In Porter’s earlier work the firm’s activities were described as the value chain; but later, in 1996, he described the firm’s activities as an ‘activity system’ and saw competitive advantage and competitive positioning deriving from the creation of ‘fit’ across these activities.

In Porter’s terms ‘…Firms create competitive advantage by perceiving or discovering new and better ways to compete in an industry and bringing them to market …ultimately an act of innovation’
. Firms sustain competitive advantage not simply by being operationally effective but by creating a unique and valuable position involving a different set of activities. He further argued that three generic strategies focused on achieving lowest cost; or on differentiation that delivered unique and superior value; or on whether or not firms choose to serve the whole market or one or several niche markets.

In short, freight moves when selling firms or suppliers and buyers or customers derive competitive advantage and benefit and value from so doing.

· Why does freight move in particular logistics pathways served by particular firms?

In some cases, firms which supply or buy goods will provide the freight services – or at least some components of the freight services such as transport and storage – as in-house, vertically integrated activities of the firm. In other circumstances, third party service providers intervene in firm-to-firm transactions to effect movement. Road and rail operators, airlines and shipping lines, stevedores, depot and terminal operators, port authorities, freight forwarders and customs agents, for example, exist only on the basis of trade demand. If there is no demand there is no movement and no requirement for a third party service provider – transport demand is, of course, a derived demand.

Third party service providers intervene between seller and buyer because in so doing they deliver advantage or value to them; but they also appropriate value to themselves if intervention is to be on a sustainable basis. Again, the quantum of value delivered may be only adequate, not optimal or the maximum value desired. In a competitive market place we would expect value delivered to be closer to the value required by the customer. Fourth party service providers will control or seek to control end-to-end chain functions.

Recall, now, that third party service providers compete with other providers in a market quite distinct form the ‘production’ market of the supplier/buyer – it is a market providing freight handling and movement services, however defined in competing for a particular service under specified conditions. Firms in this market place, as in other industrial markets, will be characterized by different levels of market power and dominance.

In such a market place, what is buyer value; and what is the relationship between what the buyer wants or perceives and what value the firm – or the third party service provider – can provide?

The Phillips’ model of market–focused firms – effectively an operationalisation of Porter’s notion of competitive advantage offers a useful framework. It suggests that market–focused firms are firms which orient all business actions around ‘one integrating objective – that of superior value delivery to target customers at a cost allowing acceptable profit. Further, value delivery involves three quite distinct sets of activities – the explicit specification of a value proposition for a target group or groups of customers; the key benefits offered and the price asked; a precise understanding and implementation of how that value proposition will be provided; and the communication of that value proposition within the market place.

Note also the useful work of Kaplan and Norton in further clarifying and measuring the notion of value and the customer’s value proposition.
 In generic terms Kaplan and Norton conceptualize value as comprising three elements or sets of variables – those related to product or service attributes such as functionality, quality, price and time; those which define the ‘image’ of the firm; and those which define the ‘relationship’ between the firm and its customer (responsiveness, support, flexibility for example).

In effect, then, when freight is moved by third party service providers who intervene in the transaction between supplier and customer they do so, in a competitive market place, as market-focused firms delivering superior value to target customers at a cost allowing acceptable profit.

Note, also, that freight moves from supplier to buyer in a set of often complex sequential logistics ‘operations’ or ‘activities’ – a linehaul shipping or trucking or rail operation, freight forwarding, customs agency operations, terminal and warehouse and depot operations and trucking end-dray operations. Traditionally, these separate functions are carried out by separate firms; costs are additive and a cost-plus-margin pricing environment may keep prices and rates high; and there is little or no integration of the separate elements.

This pattern is changing; increasing cost and competitive pressures deriving from globalised and deregulated market places and time-competitive and cost-intolerant buyers are prompting third party service providers – not simply seeking to extract costs and inefficiency from operations but also to reposition themselves to deliver value to the end customer as well as to capture value and advantage for themselves – to restructure freight handling and movement operations and to recreate the industry and the nature of competition within it. 

That this is not unrelated to the wider paradigm shift ‘…in modern business management’ towards individual businesses competing not ‘…as solely autonomous entities, but rather as supply chains’ as Lambert has pointed out is clear. He notes that ‘…In this emerging competitive environment, the ultimate success of the single business will depend on management’s ability to integrate the company’s intricate network of business relationships…(or)…supply chain management’.
 Poirier coins the term ‘value-chain constellation’ as ‘…an organized network of firms working together sharing resources and rewards in the pursuit of targeted markets and consumers’.
In this view a strong focus on delivering customer value and ‘…using the value network (emphasis added) as a means of securing whatever loyalty is possible with those consumers who offer the most profitable future’ is critical.

Third party service providers intervene in the supply chains of production firms, usually within an outsourcing framework of one sort or another. Functionally, this intervention may involve one or several ‘logistics’ functions – trucking and warehousing – for example; or it may involve complex fourth party service provider functions controlling both inwards and distribution networks.

But third party service providers also operate as elements within partial or end-to-end export and/or import chains – probably more accurately referred to as chain systems rather than as supply chains. Again, the range of functions that the service provider controls – either through acquisition and direct ownership or through alliancing arrangements of one sort or another – will vary; and the level of cross-functional integration in the value chain constellation or in the chain system will be a critical differentiator in chain efficiency.

· Third party service providers as elements in value driven chains.

Conceptually, then, third party service providers operate in a ‘freight handling and movement’ market characterized by particular structural conditions with varying levels of market power; but they also operate in a transactional chain system or supply chain system which is characterized by firms having differing levels of supply chain power. Third party service providers are, in fact, elements in chains; and those chains are value-driven chains

Figure 2 is drawn to represent port-oriented, land-based, value–driven chains and to underline the restructuring patterns and processes that are clearly identifiable in contemporary freight handling and movement markets. Conceptually, of course, the notion of value-driven chain systems has general applicability to freight chains from one point to another.

Figure 2: Port-oriented value-driven chains.
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The diagram suggests that as freight volumes increase so does the degree of rationalization in both landside and blue-water corporate structures as firms seek to achieve economies of scale, scope and network density and integrity. It suggests also that chain structures, initially highly segmented and atomistic with effectively zero levels of functional integration are progressively transformed into fully integrated chains.

Note, of course, that in a competitive environment port-oriented chains will compete with other port-oriented chains to serve the freight handling and movement market.

3.2.2 Value-driven chains, supply chain power and integrated freight systems.

Porter recognised the importance of market power in competitive strategy; and, indeed, in his concept of the ‘value system’ recognized the position of the firm as one element in a set or chain of firms serving the market. But Cox’s recent and exceptionally important work on power in supply chains recognizes more formally the importance of supply chain power and adds a further critical element into our conceptual framework.

The notion that some firms in supply chains have more power than others is intuitively apparent and has been well-recognised in much of the literature; but Cox’s recognition of the supply chain not simply as ‘…a series of functional stages’ but also  ‘…as a series of exchange relationships between buyers and suppliers’ that involve patterns and levels of power that impact on ‘…the flow of value through the chain’ provides an important basis for further analysis.

Cox argues that power lies ‘…in the ability of a firm…to own and control critical assets in markets and supply chains that allow it to sustain its ability to appropriate and accumulate value for itself by constantly leveraging its customers, competitors and suppliers’.
Moreover, the firm’s strategic positioning decision then resolves around the two key questions of what supply chain resources a firm should own or control and how should it defend its ability to accumulate the value so derived.

Cox’s further exploration of the dyadic relationships between buyer and supplier and of a supply chain network dyadic model of power is a useful conceptualization and a basis for more sophisticated modelling approaches. In the context of this paper it is particularly useful in underlining power as a likely critical factor in constraining operational efficiency and the full integration of supply chains. In effect, as Cox notes, integrated supply chain management may fail because of ‘…the self-regarding efforts of the multitude of actors in complex supply chain networks to appropriate and accumulate value’.

In military strategy, the concepts of vital ground and key terrain are not unrelated to the more formal management concept of critical assets. Tactically, if an operation is to be successful vital ground is that asset or facility or location which must be held to ensure a successful outcome; and key terrain is that area or location the control of which will provide necessary support. Within a somewhat wider framework, the notion of centre of gravity suggests a more general strategic focus of operations.

The implications for operational effectiveness and the strategic positioning of third party service providers need hardly be spelled out; but what critical assets – or vital ground or key terrain – must a railroad, or a trucking company, or a port – own or control in order to retain its position, even its existence? The issue is a non-trivial one though the answers lie outside the scope of this paper.

3.2.3 The  ‘efficiency envelopes’ for integrated freight systems. 

Integration creates value; elements in chain systems and in supply chains – including third party service providers – will be incorporated into or discarded 

from the chain on the basis of the value which they contribute to that generated by the chain on a sustainable basis – or on the ‘efficiency’ of the chain. That there will be constant tension in chains between value-creating and value-destroying variable sets will be apparent; as will the constant tension between and among elements in the chain in seeking to capture and accumulate value. Clearly, levels of dysfunctionality within chains will vary; as will the levels of stability of chain structures.

Within what framework, then, do we explore chain efficiency?

Neither conceptually nor in terms of efficiency metrics is efficiency easily defined; but it is clear that it is a multivariate function of exceptional complexity and that if 
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we are to manage and to control and to plan for maximizing value generation in integrated, intermodal systems then it is imperative that we recognise this complexity. 

Figure 3: The ‘efficiency envelopes’ for integrated chain systems.
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Figure 3 suggests that, conceptually at least, it is important to recognise six‘envelopes’ of variable sets that underlie value generation and value delivery in integrated freight systems. We note these, albeit briefly, in turn.

1. Operational efficiency and capacity matching: Simple capacity matching – whether in two element dyadic interchanges or across networks is critical. Matching linehaul flows to terminal interchanges, or to depots or to warehouses, or to feeder vessels and feeder networks; or arrival times to equipment capacity or yard space; or above-rail operations to below-rail capacity – all point to the need to align demand with capacity. The effects of poor capacity matching are often clearly visible - queues of ships off port or trucks at a container terminal. But note that the technical or engineering efficiency of nodes and links and networks will always be constrained by the value that the customer requires or can afford.

2. Real-time information and the integration of business processes: There is no doubt that ‘supply chain cybermastery’
is a powerful factor in the integration of and efficiency in freight systems; but this goes well beyond the simple availability of new, high-level information technology and its related platforms and architecture. The critical factor is the extent to which advanced information technology systems can be used to fully integrate business processes throughout the chain – to effectively link supplier-side e-Procurement strategies, for example, with customer relations management and with effective logistics operations across the supply chain. Web-enabled customers in agile and flexible ‘virtual firms’, as Reddy and Reddy suggest are the expected response to demand-pull, ‘network economy model’ firms now emerging in the business landscape.

3. Alliances and coalitions:  The complexities of doing business have, for some time now, recognised the need for corporate alliancing in whatever form. In 1997 Moss Kanter saw ‘…being a good partner…(as)…a key corporate asset…a company’s collaborative advantage’.
Earlier, in 1994, Hamel and Prahalad had argued that ‘creating and managing coalitions’ was so central to a firm’s future success that they listed it as one of the five key elements in ‘migration paths to the future’;
and more recently, in 2002, Berger and Gattorna have predicted the emergence of ‘…a new ‘e-Keiretsu’ style of value chain competition that will involve’…horizontally and vertically linked groupings of companies working with each other’.
For third party service providers, no less than for manufacturing or production firms, managing coalitions is an important challenge; and the effective integration of freight systems will reflect how well chain players manage these relationships. Issues of visibility, information asymmetry and exchange, trust, the equitable allocation of costs and investments and the capture of value will impact on chain efficiency.

4. Chain structures and value chain constellations: It is clear that not all firms in chains and supply chains have equal power and Cox’s recent work clarifies our understanding of the structure and dynamics of power relationships. For third party service providers seeking to deliver as well as to capture value by intervening in chains and supply chains it is clear that power and control will not only impact on the ability to capture and accumulate value but also will ‘determine’ or contribute to overall chain efficiency. Firms exerting monopoly power in market places will seek to extract monopoly rents through the ‘double whammy’ of control over price as well as over supply; it is no less likely that monopoly control in supply chains will contribute to similar outcomes.
5. Market settings; and

6. Policy settings:  The macro-level settings of the market place and of the policy environment, usually though not always beyond the direct influence of corporate players in chains and supply chains, have nevertheless significant potential to impact on value delivery and the degree of integration of chains. Third party service providers operating in highly politicized markets may find too many or too few other players, distorting market-driven equilibrium and cost and price structures. Container terminal markets, for example, with too many terminals – the result of political intervention predicated ostensibly on the erroneous view that more players in a market place will necessarily yield ‘efficient’ outcomes – will in fact deliver ‘inefficient’ outcomes if demand is too low to achieve adequate economies of scale.
Governments press ahead with the best intentions of delivering the ‘public good, of ensuring equity and of achieving ‘triple bottom line’ outcomes. But regulation, as is well known, may be a blunt instrument for achieving effective outcomes – including fully integrated freight movement systems and efficient chain and supply chain systems. In Australia, blanket applications of competition policy are resulting, for example, in conflicting State rail access regimes that, at least in the immediate short run, are contributing to less-than-efficient outcomes; and in one major capital city port the too-rigorous application of competition policy has separated channel control from the control over port land to create exceptional difficulties for longer term planning.

The examples may be multiplied many times over; but the simple point is that efficiency in integrated freight systems goes well beyond operational efficiency and that to manage for efficient integrated freight systems outcomes will require a much more adequate paradigm than is now the case.

4. Conclusions.

Segmented, atomistic, cost-plus movement and supply chains destroy, rather than add or create, value for buying and selling firms and for those firms that intervene to effect the movement of freight.

In increasingly competitive, deregulated and global market places rapidly restructuring corporate environments are seeking to simplify,  to control and to drive costs from inefficient movement chains – they are, in effect, seeking to drive value into their supply chains and into export, import and intra-national chain systems. The integration of modes, services and of networks is fundamental; and integrated, intermodal systems are critical.

The obvious question is, of course, how to achieve integrated freight systems that deliver value; but this paper argues that there is an urgent and priority need for an adequate ‘conceptual box’, for an adequate framework, a way of thinking -  a paradigm - within which research and policy formulation and planning and managing will be effective.

It argues, in fact, that the new business reality – whether for production firms or for third party service provider firms – is chain and supply chain efficiency; that chains comprise firms that are driven to seek advantage and value; and that the dynamics and structuring of chains, including the power relationships within chains, will impact on value delivery and ‘efficient’ outcomes.

It argues, further, that value outcomes and ‘efficiency’ are not simply a function of operating or technical or engineering efficiency and of capacity matching; but that value outcomes are also a function of the degree of integration of business processes in the chain through information capture and availability; of the effectiveness of alliancing and interfirm arrangements in the corporate structuring of the chains; of the dynamics, and power relationships, of firms within the chain; of the adequacy and ‘efficiency’ of market settings; and the critical role of policy in structuring environments conducive to the effective integration of chain systems.

These are exceptional challenges in new and demanding business environments; and to meet them a new ‘conceptual box’ is mandatory. 
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