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Introduction

RENÉ DE KOSTER



RSM Erasmus University

WERNER DELFMANN

University of Cologne



The field of Supply Chain Management has received considerable practical and academic interest in recent years. Typically for the logistics field, practitioners and consultants have led the way to identify and emphasise those issues and topics that in their opinion are especially virulent and promise the most significant benefits. In the late 1980s, the emphasis was on the strategic potential of logistics processes incorporated in the company’s strategy (e.g. Delfmann, 1990; Shapiro, 1984). Shortly after pinpointing these strategic aspects, inter-organisational issues of logistics and operations management additionally came into focus. Supply chain management became important as a strategic concept, affecting the company’s long-term performance and competitive position in conjunction with a fundamentally inter-organisational orientation.

The SCM label is used for many major aspects which have hitherto been performed or researched under different labels: logistics, logistics management, operations management, distribution channels, transport, warehousing, and packaging, to name but a few (Delfmann and Albers, 2000). With the rising interest for SCM in practice, researchers from many disciplines, with different research approaches and knowledge, have found a common research ground (Pfohl, 2000). Marketing, strategy, information sciences, and engineering researchers use the same terms to study a variety of fields. We conducted a database analysis in the EBSCO Business Source Premier database.
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Figure 1:1 EBSCO Database Search of Key Terms 1965-2004



This database contains more than 8000 business related periodicals, including nearly 1800 peer-reviewed journals. We searched for the terms “supply chain management” and “logistics” in five-year intervals, for the period from 1965 to 2004 in all included peer-reviewed journals of this database. For comparison reasons, we also included “just-in-time” and “ECR” papers into our search (see Figure 1:1). Whereas JIT shows decreasing attention in the last five-year period, publications on ECR appear to slowly gain momentum. Both the area of logistics and SCM show impressive growth in interest. The number of articles in supply chain management grew from 48 published in the early 1990s to 1112 published in the last reported period 2000 till 2004.

Excelling companies in Europe recognise the benefits that SCM might bring. According to ELA’s 2004 survey of logistics excellence in Europe, companies have broadened their supply chain relations with suppliers since a previous (1998) survey (ELA, 2004). As an exponent of this development, Figure 1:2 shows increased information sharing practices between companies.
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Figure 1:2 Percentage of companies sharing information with their suppliers (ELA/AT Kearney, 2004)



The benefits of increased emphasis on SCM and logistics have been substantial. Logistic costs – as a percentage of sales and expressed in terms of the cost of transportation, warehousing, inventory or administration – have been nearly halved since 1987. This has been achieved against a background of customer expectations that have risen substantially. However, Figure 1:3 shows that, after years of decrease, logistics costs as a percentage of total company turnover are now increasing. Various factors contribute to this, including globalisation effects, shorter product life cycles, continuously rising quality and hygiene requirements, higher levels of postponement and other forms of value added logistics, and various types of customisation. Undiminished attention for supply chain management will therefore stay a key topic of interest for many companies in the coming decennium.

Due to the widespread interest and popularity of the SCM concept, definitions and interpretations still vary (Mentzer et al., 2001; Mouritsen et al., 2003; Pfohl, 2000). A theoretical foundation and therefore also a widely accepted body of knowledge on its foundations is only about to emerge. Different conceptualisations of supply chain management hitherto prevail in the literature.
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Figure 1:3 Projection of logistic cost (as percentage of sales). The trend of constantly falling logistic costs (% of sales) finally has been reversed (Source: ELA/AT Kearney, 2004) 



Min and Mentzer (2004) identify four interpretations/meanings of SCM as displayed in the literature so far: (a) SCM as a synonym for logistics, (b) SCM as a management process, (c) SCM as a form of vertical integration, and (d) SCM as a management philosophy. A milestone in reviewing the field and synthesising wide parts of the research has been advanced by Mentzer et al. (2001) who proposed a meanwhile widely accepted, three partite differentiation of the terms ‘supply chain’, ‘supply chain orientation’ and ‘supply chain management’. Whereas the supply chain is seen as the underlying domain, “a set of three or more entities [...] directly involved in the upstream and downstream flows of products, services, finances, and/or information from a source to a customer” (Mentzer et al., 2001, p. 4), the latter two terms reflect a company’s perception and understanding of specificities for coping with and benefits of actively managing such a domain (supply chain orientation) and, building in this perception, to take actions to do so (supply chain management) (Mentzer et al., 2001). Taking a similar point of departure – the wide array of definitions, understandings and usage of SCM – but with a different focus on explaining and resolving the dilemma, Delfmann and Albers (2000) focused on the relation between SCM and logistics. They proposed to take the different cultural and historical backgrounds of the involved (publishing) specialists (that is, mainly researchers and consultants) into account to acknowledge the different use and state of development of the logistics concept in Anglo-Saxon and continental European communities.

These differences are also one of the points of departure and major motivations of editing this book. The subtitle European Perspectives emphasises not only the geographical scope with regard to the researchers who followed the call for papers for the workshop we organised on the issue. All contributors teach and research at European Universities and Business Schools. But rather than focussing on the question of whether or not there is a specific and own European identity in SCM research, the motivation for the workshop has been to encourage and allow for different methodological approaches, varying literature traditions, and manifold specific topics treated in the realm of supply chain management to engage into stimulating discussions. The variety of issues and approaches has turned out to be of considerable benefit to every participant willing to engage into these differences and understand contributions from other interest areas within SCM. The papers collected in this volume represent this variety. They have been presented and extensively discussed during the workshop, have then been subject to a single-blind review process and finally been selected by the editors for publication in this volume.

The book is divided in three parts: Supply chain theory and strategy, followed first by upstream supply chain functions, and then by downstream functions in supply chain management.

The first part contains theoretical and conceptual papers which relate to the advancement of the overall concept of supply chain management or of selected theoretical components. Klaas and Delfmann’s paper “Notes of the Study of Configurations in Logistics Research and Supply Chain Design “ takes a methodological stance and hints to the fact that much of the research on logistics and supply chain management follows the so-called ‘configurational school’ (e.g. Mintzberg, 1979). Configurations, that is, consistent and harmonic patterns of a series of variables in certain environments represent ideal – pure – forms which represent more successful organisations than those which are not characterised by consistency. Klaas and Delfmann argue that the awareness of this methodological feature of logistics research helps to advance our understanding about the effective organisation of supply chains and propose a model of the logistics organisation and, accordingly, identify four logistics configurations.

The next paper highlights the lack of and need for a theoretical foundation of SCM. Halldórsson, Kotzab, Mikkola, and Skjøtt-Larsen in their contribution “How Inter-organisational Theories contribute to Supply Chain Management” assess selected theories and approaches with regard to their focus and value to the explanation and implementation of the supply chain concept. They propose that only an eclectic approach will provide valuable theoretical foundations to SCM in its current stadium of development. Especially, in addressing their research questions of the structuring of supply chains as cooperative arrangements, and the requirements which are necessary for this management task they base their assessment on transaction cost theory, principal agent theory, the resource based view of the firm as well as the emerging network approach. They illustrate their framework with regard to selected contextual settings, e.g. electronic consumer response and third party logistics.

Subsequently, Albers, Delfmann, Heuermann and Gehring discuss a currently hot topic in the field, the so-called fourth party logistics provider, or 4PL. In their paper “Supply Chain Integration and Supply Chain Integrators -Towards a Differentiated View” they plead for a pragmatic understanding of SCM and the 4PL idea which hitherto has attracted wide interpretations and rather utopian associations. They develop two generic forms of such logistics service integrator (LSI) firms that eventually may evolve and provide a model which combines required and demanded capabilities and relevant contingencies. The authors propose the context dimensions of power and product type as major factors determining this evolution and derive contingent statements concerning required capabilities and the role an LSI can play in different supply chain contexts.

Sørensen, in his paper “Robust Business Models”, claims that the continued focus on effectiveness and optimisation has lead to increasingly volatile supply chains which are much more sensitive to disturbances compared to their predecessors. Thus, he claims, risk management in the supply chain becomes a major issue. To this end he identifies major risk types and derives recommendations for the design of robust supply chains in this sense.

In their paper “Supply Chain Relationship Quality and the Competitive Environment – A Contingency Perspective”, Fynes and De Búrca focus on the relationship among supply chain members and whether the quality of the relationship exerts influence on supply chain performance. The relationship quality is thereby assessed along the dimensions of trust, adaptation, communication, and cooperation. Special attention is given to the external environment assessed along the dimensions of market turbulence, competitor hostility, and ownership, which, the authors conclude from their empirical analysis, moderates the relationship.

The second part of this book focuses on the upstream elements and functions in supply chains: product design, supply and production.

Mikkola analyses the dynamics of supply chain networks by adopting a modularisation perspective in her paper “Supply Chain Network and Modular Product Architectures”. She argues that the control of interface standards in an industry, directly related to the modules which are required and used for a certain product, leads to closer consolidation of supply chain partners or to more supply-chain desegregation. An impressive longitudinal case study of the world bicycle industry serves to illustrate and support her argument.

Subsequently, Belvedere shifts the focus to the fashion business and analyses how logistics competencies shape competition. In her paper “The Role of Logistics Competences in the Fashion Business”, she identifies a set of firms in the fashion business – bridge firms – which theoretically are expected to have a sincere interest in leveraging efficiency potentials in their logistics functions but obviously fail to do so. Hypotheses for the explanation of this behaviour are derived, based on a qualitative study carried out in an Italian company involved in the fashion industry.

The third part of the book focuses on distribution management (including inventory management, warehousing and transport, which are the downstream functions of the supply chain).

The contribution of Bjørndal and Jørnsten, “Cost Allocation and Pricing in a Supply Chain” takes a quantitative approach. It considers the problem of choosing among different distribution channels for combinations of different products, and how to price, or share the cost of the different alternatives in an efficient and fair way. Cost sharing rules based on game theoretic concepts are applied. The paper focuses on the characteristics of prices or cost allocation schemes. Aumann-Shapley prices fulfil requirements such as cost sharing, additivity, positivity, and possibility of rescaling.

Subsequently, Le Duc and De Koster focus on order picking and deal with the zoning and layout optimisation problem for class-based warehouses in their paper “Layout Optimisation for Class-based Storage Strategy Warehouses”. They propose a probabilistic model to estimate the average travel distance of a picking tour, and subsequently test the quality of the model by using simulation. For their optimisation problems mathematical formulations are proposed and their complexities discussed. For each problem a heuristic approach is proposed and simulation is used to confirm the high quality of these heuristics.

In his paper “Distribution Heuristics”, Inkiläinen proposes a new heuristic approach for the design of distribution networks that he calls the ‘Customer Channel Requirements’ approach, based on the dimensions of customer density and customer support. This approach is matched with the traditional supplier-side heuristics to jointly assess the demand-supply-fit structures of distribution.

Brusset and Temme (“Impact of Information and Coordination on Transport Procurement”) focus on transport procurement. They analyse the design of contracts in the procurement of transport services by a shipper, who can also use the spot market for transport. Their quantitative model especially takes different information-sharing scenarios into account.

Kerbache and Van Woensel consider a vehicle routing problem and stochastic travel time due to potential traffic congestion. Their approach introduces mainly the traffic congestion component that is combined with an Ants Colony Optimisation heuristic. The stochastic nature of travel times is captured using queuing theory. An application with preliminary results is presented along with a discussion of potential unfeasibility of many of the published results to test problems if travel times were correctly modelled.

Quak and De Koster consider urban freight transport operations within the context of policy measures that try to improve the sustainability in urban areas. They examine the distribution activities of three food retailers, whose distribution strategies differ considerably. The effects of two policy measures, restrictive vehicle-access time windows and vehicle-weight restriction, on the (urban) freight transport operations of these three food retailers on the one side, and the effects on the environment on the other side are assessed.

In conclusion, the thirteen contributions grouped around the common SCM theme, demonstrate a variety of topics, research methods and stem from different research backgrounds. They show that variety can add to the common body of knowledge of SCM, can lead to appreciation of other research areas that have different perspectives on the subject, and can stimulate further research.
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    Notes on the Study of Configurations
 in Logistics Research and
 Supply Chain Design

    

    THORSTEN KLAAS AND WERNER DELFMANN

    

    University of Cologne

    

    The configuration approach has become quite popular in organisation theory and strategic management respectively, reasoning that organisations showing harmonic patterns of interaction between design and context variables tend to be more successful in the struggle for competitive advantage. There is also much in evidence that recently the idea of configuration is receiving increased attention from researchers in the field of logistics and supply chain management. Though most publications reveal a rather implicit ‘configurational’ understanding, this increasing interest can be perceived as a strong indication for the benefit of the study of configurations in logistics research. However, what is obviously missing is a generic concept of logistics configurations that supports a congruent understanding in the scientific community. The aim of this chapter is to present the cornerstones of such a concept. Therefore a model of the ‘logistics organisation’ will be presented resulting into a simple reference framework for the study of logistics configurations. Subsequently, we provide a proposal for logistically relevant design and context variables and show how the contemporary available knowledge about their interrelationships integrates into a set of four logistics configurations. Finally, the benefits of logistics configurations as conceptual frameworks for further logistics research as well as guidelines for practical supply chain design will be discussed.

    

    1. Enhancing Logistics Research through Application of the Configuration Approach

    

    Being the latest development within the realms of the prominent contingency theory, the configuration approach has been widely discussed in organisation theory and strategic management during the last two decades. Generally a configuration is defined as the harmonic interaction of organisation variables focusing on strategy, structure, process, and environmental aspects. As shown in Figure 2:1 a large number of contributions congruently argue that Organisations revealing such harmonic patterns tend to be more efficient and are thereby more successful in the struggle for competitive advantage (Meyer et al, 1993; Miller, 1986, 1999; Mintzberg, 1979; Wolf, 2000).

    

    
      [image: image]
    

    
      Figure 2:1 The Rationale of the Configuration Approach (Klaas, 2002, p. 105)
    

    

    Rooted in organisation theory a well known and surely the most prominent example of the configuration approach is the typology of the five generic organisational configurations developed by Henry Mintzberg (1979). He distinguishes between the Simple Structure, the Machine Bureaucracy, the Professional Bureaucracy, the Divisionalised Form, and the Adhocracy. Each of these configurations specifies an ideal type organisation which is characterised by specific patterns of interaction between co-ordination mechanisms (e.g. standardisation), structural design variables (e.g. formalisation) and contextual parameters (e.g. uncertainty).1 Among others (see e.g. Treacy and Wiersema, 1997), a well known example coming from strategic management is the Defenders-Prospectors-Analysers-Reactor-Typology developed by Raymond E. Miles and Charles C. Snow. These configurations describe four strategic types of market behaviour that imply specific constellations of variables comprising product strategy, research & development activities, production & logistics, as well as organisational structure, planning and control logic. (Miles and Snow, 1978, 1994)

    The configuration approach can be characterised as synthesis of contingency research, since it aims at the integration of fragmented insights generated by the vast number of stand-alone contingency-studies – each typically focused on only two relevant (dependent and independent) variables (e.g. the correlation between the size and the formalisation of an organisation; (Kimberley, 1976)) As the advocates of the configuration approach state, this complementary strive for synthesis promises new integral insights into the nature and the functionality of organisations respectively. (Mintzberg, 1979; Meyer et al., 1993; Miller and Mintzberg, 1983) But in view of these high expectations, it has to be considered that the identification of configurations is not by its nature positivistic, because configurations at their most useful represent common, thematically driven alignments of ‘relevant’ design and context variables. As a consequence the development of configurations depends on the designers or researchers specific point of view as it is expressed by his practical and scientific background respectively (Miller, 1999).

    There is much in evidence that the idea of configuration is recently receiving increased attention from researchers in the field of logistics and supply chain management as well (see Table 2:1) (Delfmann, 2004; Klaas, 2002, 2004). Though up to now this overall perception appears to be rather implicit. The origin of the ‘Configuration School of Thought in Logistics’ can be traced back to the Harvard Business Review article “Get Leverage from Logistics” by Roy D. Shapiro (1984), first published in 1984. Shapiro (1984) identifies three strategic modes of competition – Innovation, Customer Service, and Cost Leadership  – each of which correspond to specific context variables (e.g. product range, product innovation) and design variables (e.g. postponement, centralisation of stock) of the logistics system. Subsequently Mashall L. Fisher worked on the Question: “What is the Right Supply Chain for your Product?” (Fisher, 1997). In his widespread quoted article Fisher outlines a simple framework to determine the strategic fit between an efficient/responsive supply chains and functional/innovative products.

    

	Shapiro (1984)
	Cost Leadership
Minimum Cost at an “acceptable” service level
	Customer Service
Reliability: Rapid, consistent and flexible delivery at an “acceptable” cost level
	Product Innovation
Availability: Cope with small and erratic orders at an “acceptable” cost level



	Fisher (1997)
	Functional Products/Efficient Logistics System
	Innovative Products / Responsive Logistics System



	Christopher and Towill (2001)
	Lean Supply
	Agile Supply




    

    
      Table 2:1 Implicit Configurational Approaches on Supply Chain Design
    

    

    A close look reveals the conceptual affinity of Shapiro’s as well as Fisher’s framework to the idea of organisational configurations previously discussed by organisation theorists and management researchers. Interestingly Fisher’s framework has finally laid the foundation for a vast number of similar publications to follow up. Take the article of Martin Christopher and Dennis R. Towill (2001) as a typical example, in which they present an integrated model for the design of lean and agile supply chains. Another current example is the concept of the Triple-A Supply Chain presented by Lee (2004), showing cost effective agility, adaptability and alignment instead of strict and inflexible cost efficiency. While not explicitly stated, their reasoning also follows the configuration approach by some means or other. At least it is interesting that all the contributions mentioned above as well as several others (Albers et al., 2002; Gehring, 2004; Rümenapp, 2002; Schwarz, 2004) emphasise their integral or synthetic perspective. Based on empirical data, practical experience, and plausible reasoning they typically combine a whole relational set of logistics-specific context and design variables and thereby reveal an implicit joint ‘configurational’ understanding. As a result the overall acceptance of this integral perspective can be perceived as strong indication for the benefit of applying the configuration approach to logistics research.

    However, the diversity shown in the prevalent work nevertheless indicates that what is obviously missing is a comprehensive and explicit understanding of logistics configurations. This is an unsatisfactory situation, since, especially from a configurational angle, interesting research questions arise like e.g.: What are the typical elements - context and design variables – of logistics configurations in general? What is the conceptual organisational understanding underlying them? How do these elements interrelate in specific situations? Are there typical patterns, which are more successful than others in specific situations? Hence, to effectively and systematically derive genuine benefits from applying the configuration approach to logistics, we are therefore well advised to develop a commonly accepted frame of reference – representing the theoretical foundation of a ’configurational school of thought’. This framework will serve as ‘scientific road map’ bringing together and synthesizing existing knowledge and insights as well as systematically guiding further applied research in logistics. Next to these rather theoretical and scientific benefits, such a framework will be as well a very valuable tool for deriving well founded advice for the practical design of real supply chains. Eventually, the configuration approach opens up the opportunity to closely combine theory with practice. This means that the rather theoretically based concept building in logistics research can be tied closely together with the concrete application and testing in logistics practice. At least this is an ideal objective which each applied science – like business logistics – has to strive for (Bunge, 1996).

    In the view of these introductory ideas, the essential cornerstones of such a configurational frame of reference will be presented in the next section. This framework is intended as a first draft, adapting the fundamental ideas of the configuration approach to logistics research. Furthermore we will discuss the benefits that arise from the application of the configuration approach to logistics research and supply chain design. In our final remarks some conclusive issues regarding further fruitful research activities are given which particularly result from the application of the configuration approach to logistics.

    2. The Cornerstones of a Configurational Frame of Reference in Logistics

    The organisation phenomenon is a dominant component of our contemporary society, since organisations influence our social environment in manifold forms as they pervade and influence our private, political, and business life. So unsurprisingly, in constructivist organisation theory multiple possible perceptions are discussed, like e.g. organisations as economical, political, socio-technical, organic or cultural systems. And each of these views is right in some way or the other. Just as Morgan (1986, p. 321) states that “[a]ny realistic approach to organistional analysis must start from the premise that organisations can be many things at one and the same time.” From this follows as a first consequence that any approach to organisational analysis and design must focus on certain thematically driven aspects of an organisation to get clear insights.
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