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ABSTRACT

The make-or-buy question represents a fundamental dilemma faced by many companies. However, companies often fail to consider the strategic implications of these decisions and the need to take account of a wide range of factors other than cost. In order to address such a decision, a make-or-buy framework has been developed which encapsulates all relevant factors. The operationalisation of the framework has been undertaken using Multi-Attribute Decision Making theory (MADM). This paper describes the operationalisation of the framework and discusses the practical implications of the application of this theory. An in-company case study is presented to illustrate such issues. 

1. INTRODUCTION TO MAKE-OR-BUY DECISIONS

Make-or-buy has been an important issue for many decades. Due to its multi-disciplinary nature, it has been approached from different perspectives such as economics (Meijboom, 1986), purchasing (Shore, 1970), operations research (Balakrishnan, 1994), management accounting (Bassett, 1991) and strategic management (Venkatesan, 1992). The approaches found in the literature can be classified into two groups. The quantitative approaches which address make-or-buy decisions using mathematical, probabilistic, economics and costing (Raunick and Fisher 1972, Levy and Sarnat 1976, Meijboom 1986, Bassett 1991, Ellis G (1992, 1993), Balakrishnan 1994, Poppo et al. 1995, Padillo Perez 1995). The qualitative approaches which stem mainly from the strategic management viewpoint, consider other factors in addition to cost (Culliton 1942, Higgings 1955, Morley 1966, Jauch and Wilson 1979, Ford and Farmer 1986, Welch and Nayak 1992, Venkatesan 1992, Jennings 1997, McIvor et al. 1997, and Probert 1997). Although both quantitative and qualitative approaches acknowledge the need to consider multiple factors in the make-or-buy decision, due to the complexity of the problem, most focus on a few elements. From the literature review, it appears that no one has yet succeeded in developing a practical structured approach which incorporates all the key elements for sound make-or-buy decision making.

2. MAKE-OR-BUY PROCESS USING MULTI-ATTRIBUTE DECISION MAKING THEORY (MADM)

In order to address the gap found in the literature, a make-or-buy framework which captures all relevant factors has been developed using inputs from theory and practice. This framework provides a graphical representation of why make-or-buy decisions are made, and it shows the main dimensions (areas/factors) to be studied in approaching such decisions (see Figure 1). The operationalisation of the framework has been carried out using Multi-Attribute Decision Making tools. This process has been developed and refined through its application in four companies. The application of the process is described in this section. Its practical implications in a specific in-company case study are discussed in Section 4.

Figure 1. Make-or-Buy Framework
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The make-or-buy process has been developed to provide managers in manufacturing with a way of addressing make-or-buy decision in a structured manner. This process uses MADM tools to deal with the multi-disciplinary nature of make-or-buy decisions. MADM methods are management decision aids for assessing competing options defined by multiple attributes (Yoon, 1995). 

The make-or-buy process consists of four stages. Stage 1 refers to the preparations phase, which entails creating a multi-disciplinary team, selecting the part, sub-assembly or process for analysis and briefing the team. Stage 2 is concerned with data collection and Stage 3 with data analysis using Multi-Attribute Decision Making (MADM) tools. Stage 4 refers to feeding back the results to the team. 

This paper is concerned with describing and discussing stages 2 and 3 where MADM tools are used. The data collection is undertaken using a workshop approach. Three workshops are organised in order to collect the information required to carry out the analysis. 

In workshop 1 weightings are assigned to the make-or-buy areas and factors. These weightings reflect the relative importance of each area and factors to the decision under consideration. Here, two weighting elicitation methods are used and compared in order to select the most appropriate for this process. The point allocation system where 100 points are allocated among the areas and factors and the centroid method (Kmietowicz and Pearman, 1984; Olson and Dorai, 1992) which uses rank order provided by the participants to estimate a set of weights, are used. Prior to the workshops, the participants are asked to assign weights and to rank the areas and factors individually. During the workshop using the point allocation system, the individual weightings are discussed and final weightings agreed. During the workshop using the centroid method, the individual rakings are discussed and final rankings are agreed. From the rankings, weightings are generated using the centroid method formula. These weightings are then discussed and final weightings agreed. 

In workshop 2, the in-house and the external supplier capabilities are assessed using proformas which cover the four make-or-buy areas. These proformas use a three-point scale to assess both internal and supplier capabilities. 

In workshop 3, the costs incurred in both producing internally and externally are captured. These costs are then compared and rated on a three-point scale. 

Having completed the three workshop, the weightings and rankings are fed into a spread sheet which provides the following:

· Final scores for in-house and for the supplier. The highest score indicates the best option.

· Weighted gaps for each make-or-buy area which highlights the strengths and weaknesses of the best option.

· A sensitivity analysis which tests the robustness of the final outcome.

3. IN-COPMPANY CASE STUDY BACKGROUND

Company A was specialised in the design, assembly and testing of scientific instruments. It had an annual turnover of £8 million and employed sixty people. The fact that the stock reduction target were not being achieved by the accessories family (extra features for the main instrument such as cell holding devices) prompted the need undertake a make-or-buy review. “Should we be manufacturing accessories or should we concentrate on the main instruments?” The make-or-buy process was then undertaken by a team which covered areas such as Manufacturing, Engineering and Purchasing. Finance was involved in the process when needed.

4. DISCUSSION AND CONCLUSIONS

The overall impression from the team was that the make-or-buy process was very useful in providing a holistic view of the make-or-buy issue and a structured way to approach it. The workshop format was felt to be useful to get commitment from the team and as a good way of exchanging knowledge and broadening individuals’ views. The costing exercise was ‘extremely valuable’ in getting a broader picture of costing.

With regard to the use of MADM tools, the weighting exercise was found particularly helpful in reviewing the areas and factors. The team members felt that they had sufficient knowledge to assign weightings and to rank the make-or-buy areas and factors. However, they highlighted that consensus can be reached more easily and more quickly in the ranking exercise than in the point allocation system. The team stated that they had more confidence in the weightings resulting from the ranking system than in the point allocation weightings. Additionally, they found the ranking exercise useful forcing them to prioritise, thus eliminating the tendency observed in the point allocation system of assigning weights evenly. Furthermore, it was revealed that in the point allocation system there is a tendency to compromise on middle/average weights during the agreement of the final weightings. This tendency was also significantly reduced by using the ranking exercise since more consistency in the individual rankings was achieved. The proformas were considered a good way of assessing internal and external capabilities. However, some difficulty was experienced in rating within the three-point scale. This issue was addressed by providing intermediate rating alternatives, which meant having five instead of three choices. The gap analysis was particularly useful in highlighting the weaknesses of the best alternative. Finally, the team felt that the interpretation of the sensitivity analysis was not easy without a prior formal explanation/reading. Therefore, the creation of a ‘simple guide’ explaining how to undertake the sensitivity analysis interpretation was suggested. However, the sensitivity analysis was considered to be extremely useful in putting forward recommendations since the ‘robustness’ of the decision can be examined. 

The results of the other three cases were very much aligned with the results from the case presented above. The development and refining of the process has shown that the process is feasible and useful. Summarising, the major implications for the further testing of the make-or-buy process using MADM tools are as follows:

· Investigate further the use of the centroid method

· Create intermediate rating options (five-point scale)

· Improve the spreadsheet macro to make it more user friendly

· Create a guide for the interpretation of the analysis

The further testing of the process also considers the use of different facilitators to guide the process in order to assess its wider applicability.
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