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ABSTRACT





As TQM becomes embedded in an increasing number of organisations, the interest shifts from justifying its universal value to one of examining the influence of the organisational context on the set of adopted practices. This paper reports on case based research investigating the use of process related quality management practices across best practice plants representative of the three widely accepted configurations of manufacturing strategy: Cost Leader, Broad Differentiator, and Niche Differentiator. Overall, the study indicates that process related practices are contingent on a plant’s strategic context in a way which can be coherently explained by the characteristics of that context.





�
INTRODUCTION





After an initial period in which Quality Management has been portrayed as universally applicable and widely adopted, this set of management practices is now entering its maturity phase. As learning about them has taken place, doubts have been raised as to their universal validity, and research interest has shifted from justifying their universal value to examining the influence of the organisational context on the set of adopted practices (e.g., � QUOTE "Benson et al."� ADDIN ��� ADDIN �� �Benson et al.�, 1991). This paper reports on research whose objective is to investigate the extent to which process related quality management practices are contingent on a plant’s manufacturing strategy. 





METHODOLOGY AND RESULTS





The study was based on case studies of three plants in the UK electronics industry representative of the three widely accepted configurations of manufacturing strategy: Cost Leader (CL), Broad Differentiator (BD), and Niche Differentiator (ND) (e.g., Ward et al,  1996) (refer to Table 1). In each case, we examined the pattern of use of process related quality management practices categorised as in Table 2. 





Table 1. Condensed characteristics of the three manufacturing strategy configurations.


Strategic Cfg. �
Order-Winners�
Mfct. Process�
�
Niche Diff.�
- Delivery Speed, and/or


- Unique Design Capability: ability to make changes in design and to introduce products quickly and/or design quality.�
Low volume, high variety, high customisation.�
�
Broad Diff.�
- Decreasing importance of Delivery Speed and Unique Design Capability; increasing importance of Price.�
(


(     �
�
Cost Leader�
- Price�
High volume, low variety, low cust.�
�



Table 2. Process related quality management practices.


Formalised New Product Introduction Process (NPI). Refers to the degree of formality and comprehensiveness in the introduction of a new product into production.�
�
Zero Defects (ZD). Refers to the use of mistake-proofing, autonomation, and successive and self-checking mechanisms. These are a priori mechanisms to prevent errors from being made.�
�
Changeover Inspection (CI). Refers to the thoroughness of the verification that a process is in control immediately after a product changeover and corresponding set-up.�
�
Real Time In-Process Feedback (RTF). Refers to the existence of formal windows of observation on the process at which data is collected and recorded (e.g., process variables, product defects). The data, either by comparison with an “in-control standard” (e.g., SPC charts), or by informal observation of trends as it is collected, provides real time feedback on the state of control of the process.�
�
Off-Line Individual Process Step Feedback (IPF). Refers to the extent to which data pertaining to specific process steps is analysed off-line.�
�
Off-Line Process Feedback (PF). Refers to the extent to which data not specific to particular process steps is analysed off-line (e.g., process related data collected at testing stages after the process, from customers, etc).�
�



In order to isolate the effects of a plant’s strategic context on quality management practice, we selected “best practice” plants from a single very competitive industry, controlling for industry and process technology. To ensure consistency across cases, an auditing instrument was developed to assess the level of quality maturity of a plant. Only those plants which proved to be mature were included in the sample. In this way, the pattern of use quality management practices found in one plant is expected to be the result of its strategic context rather than simply the observation of a partial process of implementation of quality management. For each plant, a detailed descriptive account of the way process quality was managed was developed from direct observation, interview, and archival data. From these accounts, several qualitative data reduction iterations were performed arriving at the summary across process practices shown in Table 3. These data were then converted into High, Medium and Low ratings for the relative degree of use of individual practices in each plant, as shown in Table 4.





Table 3. Use of process related quality practices across the three strategic configurations.


Pract.�
CL�
BD�
ND�
�
NPI�
- Strong efforts placed in getting all the bugs out before full scale production (prototype runs, occasional FMEA). Formal design for manufacturing guidelines in place and adhered to.


�
- Strong efforts placed in getting all the bugs out before full scale production (Taguchi, FMEA, process capability studies, prototype runs and tool tryouts). Formal DFM guidelines in place and adhered to.


�
- “Production Engineering on the fly”. Informal process, emphasis is on getting a product fit enough to be manufactured in the plant’s processes quickly, rather than solving all the problems before production. A product development package accompanies the first production runs to record problems found, and is returned to the customer at the end of the order to gradually improve manufacturibility of design. Customers have great control over design and are less willing to abide by existing manufacturibility guidelines. �
�
ZD (a)�
2/5 = 0.4 �
4/4 = 1�
8/8 = 1�
�
CI (b)�
0�
3/4 = 0.75�
11/8 = 1.4�
�
RTF (c)�
1/5 = 0.2�
1/4 = 0.25�
12/8 = 1.5�
�
IPF (d)�
1/5 = 0.2�
0�
12/8 = 1.5�
�
PF�
Sources of data and analyses:


- Two testing stages: analysis of defect rates by type; fault reports to identify root causes of defects.


- Quality costs, broken down by product and cost area.


- Customer complaints and returns, analysed by product and type of error.�
Sources of data and analyses:


- Two testing stages:  analysis of defects by product, type and to   identify root causes.


- Conversion of defect data into quality costs.


- Customer complaints by customer and product. Customer reported defects by customer, product, cause, and point of occurrence in the supply chain.�
Sources of data and analyses:


- Two testing stages: defects analysed to find root causes of defects.


- Customer complaints and returns, by customer and by product.�
�
Number of ZD mechanisms/ Number of process steps. (b) Number of checks performed after a set-up/ Number of process steps.  (c) Number of data collection points/ Number of process steps. (d) Number of points from which data is analysed/ Number of process steps.





DISCUSSION AND CONCLUSIONS





The empirical pattern shown in Table 4 strongly suggests that process related quality management practices are contingent on a plant’s manufacturing strategy. Furthermore, the results can be explained by the characteristics of the manufacturing strategy configurations. In fact, as we move from the CL towards the ND configuration, market factors (e.g., shorter lead times, higher variety) may lead to a less formalised new product introduction process (NPI). This, and the inherent higher variety, may result in a less well understood and more complex process. Therefore, it may payoff to increase the use of zero defects mechanisms (ZD) as an attempt to, a priori, reduce as much as possible any potential causes of error. The same rationale, and the existence of more frequent set-ups which are an important potential source of errors, may lead to more effort being placed in verifying process set-ups (CI). NDs may also need stronger real time feedback mechanisms to check that their more complex processes are under control and avoid the production of defects (RTF). Finally, the use of off-line analyses for process improvement (IPF, PF) seems to suit all the configurations. However, while the ND may need more detailed process data to identify causes of defects (IPF), the CL and BD seem to rely somewhat more on distant process data (PF) which, being the process more well understood and less complex, may nevertheless be suitable for process improvement.


The study’s results also highlight the important interactions between individual process practices, forming a coherent quality management practice configuration matching a plant’s manufacturing strategy configuration. The study’s results can be used to inform the development of implementation roadmaps for quality management programs (which process practices to emphasise in a particular strategic context).





Table 4. Degree of use of process related quality management practices across the three strategic configurations.


Practice�
�
CL�
BD�
ND�
�
NPI


(a)�
H


M


L�
              � EMBED Word.Picture.6  ����
�
ZD


(b)�
H


M


L�
              � EMBED Word.Picture.6  ����
�
CI


(b)�
H


M


L�
              � EMBED Word.Picture.6  ����
�
RTF


(b)�
H


M


L�
              � EMBED Word.Picture.6  ����
�
IPF


(b)�
H


M


L�
              � EMBED Word.Picture.6  ����
�
PF


(a)�
H


M


L�
              � EMBED Word.Picture.6  ����
�
H: High; M: Medium; L: Low.


Ratings are based on the comparison of cases against each other. Different ratings were only attributed to different cases if there were substantial differences between them.


For each practice, the numerical interval [0; max numerical rating in Table 3] was divided into three equally sized intervals, each corresponding to the L, M, and H qualitative ratings.
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