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ABSTRACT


With the current focus of attention on developing Operations Management theory has come efforts to formalise the product-process matrix and the proposal of several service-based equivalents. This paper considers the status of these models and, using an empirical analysis based on the work of Collier and Meyer, determines that existing service-product classifications can link the matrices with a common third axis.





INTRODUCTION


Recurrent topics in POM articles have been the need to develop theory and embark on empirically testing the accepted truths within our discipline. A suitable place to start has been seen as the product-process matrix (PPMX). This paper reviews the literature to examine the validity of the PPMX and the matching relationships of customisation and volume evident in the service operations literature. An analysis of service operations data suggests that the service and product-process matrices are linked.





THE PRODUCT-PROCESS MATRIX


In combining models of product and process development, Hayes and Wheelwright (1979) formalised the familiar volume-variety model for manufacturing, and suggested that efficiency improves as firms move towards the diagonal. The idea is that increased unit costs are incurred by not fully utilising available equipment characteristics. However, there has been little empirical work to test the model and that available provides mixed evidence for the matrix or the value of alignment with the diagonal (Safizadeh, et. al., 1996; McDermott, et. al., 1997; Spencer and Cox, 1995). The key issues raised by reviewing these studies, centre on the unit of analysis (production line, plant, company or industry) and whether new technology and management practices (e.g. JIT, mass-customisation) have redefined or blurred the original matrix. There also appears to be a need for a contingency view of the management of product-process life cycles that will help develop a more predictive and useful theory.





SERVICE OPERATION MATRICES


Historically, the marketing literature has developed increasingly complex models of service classification. Cook et. al. (1999) review many of these approaches and trace them back to 1960. The classifications describe an evolution similar to manufacturing typologies: initial sector views, followed by customer and process analysis and recently strategic system-design. The latter views develop service operation classifications exhibiting volume-variety relationships similar to the PPMX (Kellog and Nie, 1995). For example, the Silvestro, et. al. (1992) typology identifies three classes (professional service, service shop and mass service), from the way that as the daily service volume increases, the customisation, contact time, and level of employee discretion diminishes. Bowen (1990) identified three very similar clusters. Unfortunately, there has been almost no empirical work testing the relationships between volume and customisation evident in these service models, largely because of problems in defining the axes.


A different classification approach has been to consider service operations not in terms of clusters based on volume and variety, but as service encounters. This approach has generated a number of useful positioning matrices. Collier and Meyer (1998) review a number of these approaches and synthesise a service positioning matrix (SPM) with axes of the customer/employee involvement in activity sequencing (essentially the repeatability of the encounter) and the service system design (the complexity of operation pathways). They tested their matrix by asking 64 MBA students to place 26 service entities onto a blank matrix, and found evidence for alignment with the diagonal (R=0.915).





LINKING THE MATRICES


The review presented above may question the status of both the PPMX and service equivalents, but despite this the author feels that there is value in considering whether they can be related. Any common link is likely to come from the differences between products and services, an area that has been covered extensively in the literature (Cook et. al., 1999). Common methods for distinguishing between manufacturing and services are tangibility, the degree of labour intensity in the operation, who experiences the service (the purchaser or an object), capital intensity, customer commitment, and whether the customer needs to be present.


If the link exists between the matrices, then as we move along the diagonal in either matrix we should also observe a shift towards increasingly pure products or services. In the results of Collier and Meyer’s study of the SPM, we noticed that at the repeated, few paths position of their service matrix, the operations exhibited strong product characteristics whilst the other extreme of the diagonal appeared to contain pure services. A delphi technique was used to rank Collier and Meyer’s 26 operations in terms of tangibility and degree of labour intensity - easily estimated measures of service-product classification - and these were compared to the rankings on Collier and Meyer’s matrix diagonal. A Wilcoxon signed ranks tested the Ho whether (i) the Collier-Tangibility rankings, (ii) the Collier-Labour Content rankings and (iii) Tangibility-Labour Content rankings were significantly different from one another. In all three cases, the null hypothesis was rejected at the 0.01 level of significance in 2-tail tests. (The computed T statistics associated with the Wilcoxon signed rank procedure were 121.5, 148, and 173.5 respectively).





RESULTS AND CONCLUSIONS


The analysis above concludes that the service-positioning matrix also represents product-service differentiation and suggests that the previously separate service and product matrices share a common axis. Increasingly strong product characteristics lead to lower service complexity and higher service volumes whilst increasing service characteristics increase the number of delivery paths and reduce repeatability. We need to consider whether the PPMX exhibits a similar skewing. Again common sense suggests that low-volume, high-variety manufacturing operations would tend to have an inherent service element (as a result of their bespoke nature) whereas low-variety, high-volume products do not require such additional features. This supports the idea of a unified three dimensional matrix with pure services in one corner (low-repetition and many pathways) and pure products in the opposite corner (exhibiting low-varieties and high volumes).


The first step towards developing these linkage ideas has to be the generation of a robust and common service-manufacturing data set that can be used to test a complete 3-D matrix. If such a model can be defined, then the theories that develop will be of great value to managers, showing not only process choices, but also market strategies. By using the matrix, managers could examine not only their process design choices but also the degree of service packaging.
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