A comparative study of the Total Cost of Ownership and Analytic Hierarchy Process approaches to the Supplier Selection Problem.

Supply Chain Management

Traditionally the relationship between a company and its suppliers has been a distant one, the need has arisen to close this gap by integrating their business processes and thus adding a value-focus over the entire supply chain. Analytical Hierarchy Process (AHP) and Total Cost of Ownership (TCO) are two frameworks used to cope with multiple criteria situations involved in supplier selection. This paper will provide a comparison of the two approaches and will attempt to look at how AHP can be modeled to take advantage of TCO methodology to make it more robust.
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INTRODUCTION
Suppliers have always been an integral component of a company’s management policy, however traditionally this relationship has been a reserved one. In today’s global economy of JIT manufacturing and value added focus, there is a heightened need to change this adversarial relationship to one of cooperation and integration. This requires mutual cooperation to share costs, benefits, expertise and to understand each other's strengths and weaknesses, which in turn can lead to single sourcing, vendor/supplier certification and long-term partnerships. This paper will provide a study of Total Cost of Ownership and Analytic Hierarchy Process as applied to the supplier selection process.

THE SUPPLIER SELECTION PROCEDURE
Since the supplier selection process addresses different functions within the company, it is a multi-objective decision problem, encompassing many tangible and intangible factors in a hierarchical manner. The evaluation of intangible factors requires the assessment of expert judgment, and the hierarchical structure requires decomposition and synthesis of these factors. Recent developments such as multiple sourcing, JIT etc. are making supplier selection decisions even more critical. If buyers are less willing to change suppliers, the choice of an unacceptable supplier is more damaging than in the past. 

When a supplier selection decision needs to be made, the buyer generally establishes a set of evaluation criteria that can be used to compare potential sources. The basic criteria typically utilized for this purpose are pricing structure, delivery (timeliness and costs), product quality, and service (personnel, facilities, research and development, capability, etc) Soukup (1987). For global markets, the set of criteria is expanded to take into account the new variables and risks associated with international business transactions. Frequently, these evaluation criteria conflict one another. In addition, the importance of each criterion varies from one purchase to the next. This situation can be complicated further by the fact that some of the criteria are primarily quantitative (price and perhaps quality) and some are qualitative (flexibility, cooperation, service). Thus, a technique is needed that can adjust for the decision maker's attitude toward the importance of each criterion for each item, as well as capture both the subjective and the objective criteria.

Extensive literature is available on vendor selection criteria and quantitative approaches to it; some of the approaches include Total Cost Approach, the Multiple Attribute Utility Theory, Multi-Objective Programming. Each of these methods has its drawbacks and limitations and most of them tend to be more problem focused and situation dependent.

TOTAL COST OF OWNERSHIP

Total Cost of Ownership (TCO), Ellram (1995) is a methodology and philosophy, which looks beyond the price of a purchase to include many other purchase-related costs. The TCO models are further classified by their primary usage: supplier selection or supplier evaluation. 

TCO is a complex approach requiring the buying firm to determine which costs it considers to be the most important or significant. TCO may include, in addition to the price paid, elements such as order placement costs, research costs, transportation costs, receiving, inspecting, holding and or disposal costs and so on. The theoretical underpinnings for the TCO approach stem from the economists’ view of “transaction cost”.

Some of the primary benefits of adopting a TCO approach are that it provides a consistent supplier evaluation tool, improving the value of supplier performance comparisons among suppliers and over time helps clarify and define supplier performance expectations. It provides a focus and sets priorities regarding the areas in which supplier performance would be most beneficial (supports continuous improvement), creating major opportunities for cost savings. TCO improves the purchaser’s understanding of supplier performance issues and cost structure and provides excellent data for negotiations and provides an opportunity to justify higher initial prices based on better quality/lower total costs in the long run to managers. Specifically, TCO supports supplier selection in providing a consistent framework for supplier performance recognition awards, and measures ongoing supplier performance. It also helps in comparing supplier performance (benchmark) against others and self over time and in building strategic alliance.

Companies can use TCO not only for the purpose of selecting suppliers but can also use it as an evaluation criterion. Using a common model for both supplier selection and evaluation has many benefits. First, the linkage provides focus and a consistent message about what is important to both suppliers and internal users. Second, using a common model creates less work, confusion and training requirements than using different models. Third, the outcome of selection/evaluation can be used directly to pre-qualify suppliers, qualify suppliers, and even be part of the supplier certification process. Thus, all of the firm’s supplier measurement tools are linked and consistent. 

ANALYTIC HIERARCHY PROCESS

Analytic Hierarchy Process (AHP) provides a framework to cope with multiple criteria situations, involving intuitive, rational, qualitative and quantitative aspects. The Analytic Hierarchy Process is a decision-making method for prioritizing alternatives when multiple criteria must be considered. Managerial judgments are used to drive the AHP approach, Saaty (1980). AHP is used as a framework to formulize the evaluation of tradeoffs between the conflicting selection criteria associated with the various supplier offers. It first structures the problem in the form of a hierarchy to capture the basic elements of a problem and then derives ratio scales to integrate the perceptions and purposes into a synthesis. In the hierarchical structure, all the elements in a level are pair wisely compared with respect to the elements in the level above and then the paired comparisons are used to elicit judgments. Synthesis of judgments is obtained as a result of hierarchic “re-composition” in order to find the best decision.

After its first introduction by Nydick, Hill (1992), AHP has been widely used in many applications, the process requires the decision-maker to develop a hierarchical structure of the factors in the given problem and to provide judgments about the relative importance of each of these factors and ultimately to specify a preference for each decision alternative with respect to each factor.

AHP is used for evaluating the sources of supply in a materials management situation. AHP can help managers in formulating decisions under the following scenarios; analyzing the impact of supply sources on multiple goals of an organization, facilitating the interactive flow of inputs and evaluating the sources from a strategic prospective. 

Use of the AHP approach offers a number of benefits. One of the important advantages is its simplicity. AHP can also accommodate uncertain and subjective information, and allows the application of experience, insight, and intuition in a logical manner. Perhaps the most important advantage, however, is in developing the hierarchy itself. This forces buyers to seriously consider and justify the relevance of the criteria.

COMPARISON

We can compare the two approaches along the following salient points;

Procedure: AHP forms a hierarchy and uses ratio scales to integrate and then pair-wise compare and eventually syntheses to find the ‘best’ decision, while the TCO approach looks beyond purchase price to include all other related costs.

Decision-making Situations: AHP prioritizes decision making with intangible factors, along with intuitive, qualitative, quantitative and rational aspects and the TCO approach looks at both supplier selection and supplier evaluation.

Advantages: Some benefits to using the AHP approach are that it is conceptually simple and can handle both criteria comparison as well as individual aspects within each criteria, it also forces managers to make trade-offs. While the TCO approach provides a clear quantitative evaluation and selection rule.

Limitations: Some of the limitations of AHP are that it requires enumerations of all issues and is management time intensive. The TCO approach on the other hand is complex and requires extensive tracking and maintenance of cost data along with cultural change in most organizations.

Applications: AHP can be applied in situations that require numerous factors to be considered with conflicting goals, whereas the TCO approach is better suited towards supplier evaluation when cost is of high priority. 

TCO tends to look more at the pricing issues and ignores qualitative issues. Its strength being the ability to use the same model to evaluate suppliers across the board and identify the best supplier based on lowest transaction costs. However in today’s world with quality, on-time delivery, flexibility, vendor-supported industries, etc, gaining more importance than just cost, AHP provides a tool to help integrate and compare seemingly un-comparable issues and forces management to make trade-offs to select the optimal supplier.

CONCLUSIONS

This paper highlighted two approaches that managers can use to make effective decisions regarding supplier selection. Both these approaches are flexible in accommodating most selection criteria and relatively simple to apply. Both approaches can be used in negotiations and in helping optimize and concentrate resources where they are most needed. However AHP can help evaluate and compare suppliers on different evaluation criteria and if cost data is included as it is in TCO, AHP could provide a more robust tool to managers to select and evaluate suppliers across the board, and enabling them to make sound selections based on both qualitative and quantitative criteria.

REFERENCES

Saaty, Thomas L. The Analytic Hierarchy Process: Planning, Priority Setting, Resource Allocation New York: McGraw-Hill International Book Co., (1980).
Ellram, Lisa M Total Cost of Ownership: An analysis approach for purchasing. International Journal of Physical Distribution & Logistics Management. 25(8): pp.  4-23. (1995). 

Soukup, W., Supplier Selection Strategies, Journal of Purchasing and Materials Management, Vol. 23 No. 2, (1987), pp. 7-12.

Nydick, Robert L. Hill, Ronald Paul Using the Analytic Hierarchy Process to Structure the Supplier Selection Procedure. International Journal of Purchasing & Materials Management. 28(2): pp. 31-36. (1992).







































































































































Proceedings of the Eleventh Annual Conference of the Production and Operations Management Society, POM-2000, April 1-4,2000, San Antonio, TX.


