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INTRODUCTION: VIEW OF SUPPLY CHAINS

This paper describes a method for analysis and (re)design of supply chains developed in a Phd project which was finalized in 1999 (Trienekens, 1999). Supply chains are approached from a process perspective. Our view of supply chains is: a supply chain consists of a net​work of customer oriented and cross-functio​nal proces​ses with precedence relationships.  A process is considered as a production unit.

VARIABLES TO BE CONSIDERED

In process management literature several authors make a distinction between a system that is managed and a system that manages (An​soff, 1969; de Leeuw, 1982; Cooper et al., 1997). In this paper we make a distinction be​tween managing processes (executed by a 'managing sys​tem') and managed proces​ses (in a so-called 'managed sy​stem'). This division is used to develop a supply chain model with three components: chain managing system, chain managed system and chain interfaces. Figure 1 depicts relations between these components: 
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Figure 1  Relation between managing system and managed system in supply chain perspective

Variables to be considered are divided into three groups: managing system variables, managed system varia​bles and interface variables. Managed system variables are object system (defined by typical characteristics of product and process), infrastructure (defined by the configuration of processes and goods flow characteristics) and operations (defined by performances). Managing system variables are decision levels (strategical planning, management control and operational planning), type of decision making (e.g. rational versus political) and coordination mechanisms (e.g. hierarchy versus autonomy). Interface variables are constraints and information. 

In our view interface management is the key issue in supply chain analysis and redesign. Herewith we follow Por​ter (1985) who states that careful mana​ge​ment of linka​ges in the value chain is often a po​wer​ful source of compe​ti​tive ad​vanta​ge. Management of linkages/interfaces should lead to higher res​ponsive​ness of the compa​ny towards the market and more effi​ciency in the chain: higher product and process quality, shorter lead times, lower costs, flexible reaction to demand changes and attention to environ​mental issues.

STEPS FOR ANALYSIS AND (RE)DESIGN OF SUPPLY CHAINS

Steps are performed iteratively to move from the current situation to a future one: 

- Step 1: definition of the research objective. 

Any research on supply chains should start with a goal. The general goal is supply chain improvement, i.e. chain perfor​mance improvement. Given a perfor​mance problem or a performan​ce demand, a strategy is chosen which is the basis for analysis and (re)design. 

- Step 2: demarcation of supply chains and definition of primary processes.

In this step the chain (end)customer is defined as well as processes that belong to the supply chain. Depending on the supply chain demar​cation, the end-customer in a chain can be the end-consu​mer or a chain process. In supply chain analysis and (re)design the focus is on primary chain processes. A primary process is considered to be a process that is direct​ly linked to (producing) the output of the chain. For example, prima​ry processes in producti​on chains concern acti​vities like recei​ving raw materials, produ​cing the pro​duct, storing and conditioning the product, sel​ling, deli​very and service. Primary processes in chains form the basis for chain analysis and (re)design. Non-primary processes (financial, human re​sources, a.o.) play a secondary role. They are/should be constructed to support primary processes.

Supply chain analysis starts with the re​que​sted output (in terms of market demands). The primary pro​cesses linked to the chain output should be traced up​stre​am and subse​quently down​stream through the supply chain. In logis​tics this reflects the upstre​am flow of orders and the down​stream flow of products. 

- Step 3: decomposition into supply chain processes (i.e. relevant production units), iteratively focu​sing on the relevant variables of managed and managing system. 

Decomposition for supply chain analysis and (re)design purposes has two goals:

- Reduc​tion of complexity. Decomposition aims to reach a structure of decom​po​sed, though interrelated, processes with maximal internal cohesion and mini​mal external cohesion. This is done to arrive at a simple analysable process confi​gurati​on.

- Achievement of a market/output oriented structure of supply chain process units. On the one hand, this is related to reduction of com​plexity, to achieve a process configur​ation with manage​able complexity. On the other hand, its goal is to achieve a res​ponsive (output oriented) supply chain infrastructure (Beulens, 1997).    

The variables that must be included in decompo​sition depend on the research objective chosen. Any research will focus on certain varia​bles of the framework. 

- Step 4: analysis and development of supply chain managed and managing systems and chain process interfaces, iteratively focusing on the relevant variables. This step of the method for chain analysis and (re)design concerns the manage​ment of process linkages in supply chains Manage​ment of linkages is the major task of the supply chain mana​ging system. 

The method al​lows for au​to​no​mous decision making within processes. From a pro​cess per​spec​tive this means that manage​ment decisi​ons in a supply chain can be made at two levels, by the integral supply chain mana​ging system and by the processes. Depending on the abstraction level of the researcher and the specific supply chain coordination mechanism, a supply chain might consist of inde​pendent orga​nizations that are regarded as chain processes, or a supply chain might consist to a high degree of physical processes with hardly any internal manage​ment. In the first example, supply chain decisi​ons are made within chain processes; coor​dination is via information exchange between processes. In the second example, decisions are made by organizatio​nal units outside the chain processes.

APPLICATIONS AND CONCLUSION

The method presented in this paper has been proved especially helpful in the first phases of supply chain analysis in the discussions with managers of participating companies, in structuring the collection of data, and in the development of improvement/redesign scenarios. 

Succesful application of the research method has been performed in several cases in food supply chains in practice. For analysis of the supply chain managed system Event Process Chain (EPC) modelling (Kim, 1995; Trienekens and Hvolby, 1999) has been applied aiming at finding opportunities for throughput time reduction, lower stock levels, fres​her pro​ducts and more efficient use of resources. For analysis of the supply chain managing system special attention has been paid to integrated decision making in the supply chain. For the analysis a modelling tool derived from GRAI modelling (Doumeinghts, 1985) has been applied (Coll et al. 1998, Trienekens and Hvolby 1999). The analysis aims at finding opportunities for gearing of (decisi​on) proces​ses, which leads to improved informati​on exchange and coordination in the supply chain. For supply chain interface analysis the modelling method Chain Process Modelling has been developed. The method focuses on constraints and information flows from and to the supply chain processes (supply chain process interfaces).

The method is concerned with chain analysis within given settings of performance strategy and organizational structure. This means that the method focuses on optimization of processes within these settings. It is clear however that changes in supply chain processes and their management can also have their impact on the organization of the supply chain or the view on the chain's performance. Research into these impacts, however, has not been part of the research project. 
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