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1. INTRODUCTION

Many manufacturing companies have been exploring ways of gaining a competitive advantage. As part of its basic improvement strategy, companies have already adopted productivity improvement programs such as JIT, TQM, process reengineering, benchmarking, organizational restructuring, and downsizing, and the search goes on.  In this process, the importance of maximizing customers’ values and satisfaction levels in market competition becomes clear. To create and deliver maximum value to their customers, companies must realize the importance of coordinating all value creating activities across the entire internal and external value chains.  This concept of managing the value chains is generally referred to as supply chain management.  

We posit in this paper that the decisions made by the management in a supply chain management environment can no longer be viewed in isolation through internal cost analysis of the involved products or services alone but must take into consideration the effects they will have on the entire internal and external supply chain and the final customers.  As suggested by the transaction cost economics (e.g., Williamson, 1981), only after an accurate consideration of the totality of the cost is achieved, can a sound purchasing decision be made.  We further posit that operational functions (core product and support functions) are fundamental for determining the final value of products or services, and functions are the basic unit that gets transacted between the supplier chain members.  In order to maximize the customer values, some functions are shifted between internal operating units and also between supply chain members.  Some functions are eliminated or modified for more organizational effectiveness.  We also believe that functions as the basic units of analysis will allow us more accuracy and continuity in analyzing the supply chain management's decision impact on the overall value creating processes.  We call this analysis the functional analysis.

2. BACKGROUND

Functional analysis is not a new concept and has been around in the field of business for some time.  However, the problem domains within which this concept was applied have varied depending on who the user was.  The marketing used this concept of functional analysis in its study of marketing processes for a long time [Converse and Huegy, 1950].  Its uses dealt with the economic activities associated with the marketing processes.

For the last several decades, purchasing field also has quite successfully used the concept of functional analysis.  The functional analysis was applied in the specific context of value analysis and engineering.  The value analysts tried to achieve the goal of increasing product value through eliminating, simplifying, modifying, or substituting any product parts or materials.  In carrying out this task, the value engineers frequently used the function/cost analysis to aid in decision-making.  However, since the concept of functional analysis was primarily used in the context of value analysis/engineering, it was confined to the values of the product itself.  In a sense, the concept of functional analysis applied in purchasing was confined to the micro level, whereas marketing focused on the macro aspects of the functional analysis.

In the context of supply chain management, one of the difficulties of designing and implementing various supply chain management decisions is lack of clear framework of identifying appropriate parties to perform certain tasks or functions and measuring the results. Therefore, the basic purpose of the paper is to develop a new conceptual framework to the supply chain management decisions at the interface of its members but with considerations that go beyond that interface.  We shall call the new framework the functional analysis. This concept of functional analysis is proposed here as a more integrated framework for supply chain transaction analysis.

3. THE CONCEPT OF FUNCTIONS AND VALUES

The basic purpose of supply chain management is to ensure the smooth flow of materials and services in order to maximize the values of its final products or services.  It includes developing and acquiring the right quality of goods and services at the right time, converting the materials into the products wanted in the market place, and making sure that the products are delivered to customers in the most efficient manner.  In order to achieve these basic objectives, all chain members must carry out their functions in an effective and coordinated manner.

Let us define function as any major economic activity, operation, or service performed in the process of achieving the goals.  In this light, the functions are inherent in the business processes in that they must be performed to achieve the basic business goals and objectives.  Traditionally, the basic business functions are grouped together according to their similarity and they are typically assigned to separate organizational units.  For example, business functions dealing accounting aspect are grouped together and the overall responsibility is assigned to accounting department, whereas engineering related functions are grouped together and assigned to the engineering department. The functions may be performed once or several times among the supply chain members, and they may be performed by suppliers, producer, or distributors or even by customers. [Converse and Huegy, 1950]

The significance of the concept of function is that all product- or business-related values are derived from the functions performed to produce the product and to transport it to buyers, independent of how many organizations are involved in this process.  Therefore, any effort to increase the value of the product or service must be directly related back to the functions themselves.  In other words, meaningful cost savings or value increasing activities can be said to take place only if the involved functions are modified, simplified, eliminated or transferred to more efficient parties for a better result.  This is the key reason why we view functions as the basic unit of analysis.

The functions can be divided into core product functions and support functions performed by various organizations to make the product more desirable to buyers.  The core product functions are directly related to the product performance or features of product itself.  The traditional VA/E had been primarily interested in these functions.

The core product functions are further divided into:

a. 
Use function:  Action that the product is expected to perform;

b.

Aesthetic function: Quality or feature that pleases the customer through shape, color, and/or design.

The use functions are related to the usage of the product itself such as cooking function of a microwave range.  The aesthetic functions are related to certain product features such as design, color, or brand name that pleases the customer.  When a customer buys a product to satisfy his/her particular needs, the customer is in fact looking for these core functions.  Therefore, a product must be able to perform certain functions that will satisfy the buyer's particular needs.  In this sense, a product can simply be viewed as a delivery mechanism of those functions to satisfy the particular needs of the customer.

The support functions are not directly related to the physical aspects of product itself, but they are related to various organizational efforts to make the product more desirable or valuable to the customer through increased level of time, place, and ownership utilities.  Much of the supply chain management activities are directly related to these support functions.  The key support functions can be divided into following four groups;

a. 

Inventory: Cycle, safety, and seasonal inventories; quantity and location decisions.

b.

Transporting:   Mode of transportation, Route and network, locus of responsibility, and third party or in-house operation.

c.

Facilities:  Capacity, location of facilities, method of manufacturing and warehousing.  

d.

Information:  Information sharing and coordination, forecasting and planning, and push versus pull system.

Then the total value of the product (i.e., exchange value) is basically determined by the customer's assessment of the total values of the core product functions and the support functions performed by the product and various organizations throughout the entire supply chain for the product.  This relationship is depicted in Figure 1.

From supply chain perspective, in order to maximize the value of products and services it handles, it must pay close attention to both core product functions and the support functions.  More specifically, any transaction analysis for the value improvement must address possibilities of shifting, eliminating, substituting, modifying, or simplifying the involved functions.

4. THE PRINCIPLE OF FUNCTIONAL SHIFTABILITY

In the process of carrying out the functional analysis, it is very critical to note that the basic business functions are not easily eliminated because they are usually essential for creating customer values.  When managers declare they have eliminated certain functions, what they typically mean is that these functions are transferred to other organizational units, internal or external.  For example, when many OEMs in the auto industry said they eliminated raw materials inventory, what they really meant was that they transferred that particular function to the supplier end.

When purchasing considerations for products or services are underway, typically several functions are being shifted back and forth between a buyer and a seller.  In fact, the entire purchasing can be viewed as the process of managing the functional shifts between the buyer and the seller.  For example, an automotive firm (e.g., Ford) may contract an outside firm (e.g., Autolite) to manufacture the spark plug for a particular model of vehicles it produces.  In this case, the function of part manufacturing is being transferred to an external supplier.

Therefore, the principle of functional shiftability states that the basic organizational functions are not easily eliminated but are more easily transferred to other internal or external organizations. It must be emphasized that restructuring or reengineering of work processes does not necessarily mean the elimination of functions.  For example, a management may decide to eliminate the purchasing department, an organizational structure, but it cannot eliminate the purchasing function.  Someone must perform this function, so the chances are that it is transferred to an internal or external source.  Similarly, if the engineering department is reorganized and a majority of engineering functions are contracted out to an external consulting firm, the transfer of functions has taken place to an external source.  The engineering functions have not been eliminated but simply transferred.  This type of external functional transfers frequently takes place in the business environment.  In fact, most of purchasing activities dealing with acquisition of goods and services can and should be viewed as external transfer of the product or organizational functions.

This principle requires that the relative efficiency of performing the functions should decide the locus of the responsibility, whether internal or external.  If a company determines that certain products can be produced more efficiently by outside company, the company should buy the product from the outside company.  In essence the supply chain management is also interested in finding ways of enhancing the value through careful examinations of various functional performances such as shift, elimination, or modification.  

5. FUNCTIONAL ANALYSIS

As previously alluded, the concept of functional analysis is based on the premise that all values and costs are derived from the performance of the functions. Therefore, the optimum value condition can be achieved if only necessary functions are performed and by the most efficient chain members.  The functional analysis is designed to carry out the task of identifying the opportunity for eliminating, shifting, and modifying the tasks for better results. The advantage of applying this concept is that it provides a clear and generalized conceptual framework of analyzing any supply chain wide transactions.

6. STEPS FOR FUNCTIONAL ANALYSIS
The functional analysis we propose in this paper can be typically triggered by the need to evaluate a particular supply chain transaction or trade-off. In this process, the overriding concern should be improving the customer value. The functional analysis can be carried out through a three-step process.  The first step is to identify the particular organizational and/or product functions affected by the supply chain transactions. The next step is to estimate internal and/or external costs of performing the involved functions.  The final step compares the internal and external costs or the costs and the any proposed savings to make an appropriate decision.

1.
Identifying the Functions Involved

For any given supply chain transactions, several functions are being impacted, so the involved functions must be identified.  As discussed before, the value generating functions are divided into the core product functions and support functions.  A particular supply chain transaction situation may involve one or both types of functions.  For example, if a company is involved in a product quality improvement through a design change, it involves primarily core product functions.  However, if the transaction deals with "make or buy" decision, it may involve both core and support functions.

This step should identify all functions that could be eliminated, being added, modified, and being transferred internally or externally using the classification of functions discussed in previous section of this paper.  Let us illustrate this point further with an example.

Suppose your supplier of certain MRO item has offered a special discount offer of 15% for a larger quantity buyer.  Let's also assume that your requirements for the item is in such a way that it could be used if the discount offer turns out to be beneficial to you.  In this situation, in order to make a sound decision, the buyer must first identify all affected functions by this offer.  On the one hand, the purchase of a larger quantity will eliminate or reduce:  1) the frequency of transportation, 2) quality inspection frequency for the incoming shipments, and 3) the frequency of the buying activities.  On the other hand, the buyer must assume additional responsibilities of performing functions being transferred from the seller to the buyer as results of the larger purchase quantity.  Some of important added functions transferred from seller are:  1) added inventory management function, 2) additional financing functions, and 3) a higher level of risk taking due to larger quantity involved.

Table 1 presents a sample checklist used for analyzing the quantity discount offer.  It shows a possible way to identify all the functions involved and determine the nature of possible actions. The row represents various types of functions, and the column represents the nature of actions, whether to eliminate or transfer.

2.
Estimating Internal and External Costs and 


Savings

Once the functions involved are identified, the next step is to estimate the internal and external costs of performing those functions and the potential savings from the eliminated or transferred functions.  The internal cost estimate represents the resources or costs required for the buying company to perform the identified functions.  For example, the estimate includes costs for the buying company in handling additional inventories, costs of financing, and added risks of keeping a larger inventory.

Next, the company must estimate the savings associated with the eliminated or reduced functions due to the purchase action.  For example, the estimated savings are possible because of more efficient or reduced transportation costs, less frequent quality inspection costs, and savings accrued from administrative savings from reduced buying activities.

Once the estimated increase or decrease in costs and savings are determined, net increase or decrease in costs associated with taking the quantity discount can be determined.  This analysis can be characterized as conventional trade-off analysis such as EOQ with quantity discount.  It must be noted that we are assuming that the functional shifts or changes do not change the level of service or values for the company.  Typically, internal cost/saving estimates must be developed in conjunction with the accounting department.

The external cost estimate represents the resources or costs the supplier would have incurred to perform the functions being transferred to the buying company.  The basic purposes of estimating the external performance costs are to determine relative efficiency of performance and to provide some base information for future negotiation or functional transfer.  For example, company should estimate the cost or resources that would have been required to perform additional inventory management responsibility, financing and risk taking costs.  This estimate for the external costs can be obtained directly from the supplier or can be estimated through analysis of supplier’s quotations or proposals.  When the direct method is not possible, the external costs estimate can be made through industry benchmark figures.

One note of caution should be made at this point.  During the course of cost estimation, one should keep in mind that cost is only one form of capturing value.  It may be possible that even though a particular supplier may have a higher cost for a given function at any given point in time, the buyer may have other strategic reasons for transferring out the function to this supplier.  Therefore, if there are any such strategic issues involved in the transaction, one must make note of it and make at least some type of qualitative comments regarding its value.

3.
Evaluating Purchasing Situation

The final step for the functional analysis is to evaluate the alternatives on hand.  Using the results of two previous steps, the buying company can compute the net expected internal costs or savings of the proposed special offer of quantity discount from the supplier by comparing the estimated additional costs and the discount offered by the supplier.  Next, the net expected savings or costs for the supplier must be estimated by comparing the savings accrued from the functional transfer and the discounts offered to the buyer.

Several possible alternate decisions can be made from the analysis.  First, if the cost of performing the additional functions is greater than the discount offered by the supplier, buyer should reject the offer or should try to renegotiate the offer with the seller to bring up the discount offer at least equal to the additional costs of performing the functions.  Second, if the net cost increase for the buyer is less than the discount offered by the seller, it is advantageous for the buyer to accept the discount offer. Third, if the savings accrued for the supplier from the offer is too high, this situation offers the buyer an opportunity to renegotiate the discount offer with the supplier.  In this situation, regardless of its initial position, the buyer should try to negotiate with the seller to share the accrued benefits for the seller in a fair and equitable manner.

It must be noted that seller's primary motivation for the discount offer is to achieve savings or minimize the loss or costs.  Therefore, it is reasonable to assume that the discount offer made by the seller is advantageous for the seller.  In order to achieve any savings, the buyer must assure that they can perform the additional functions better than the supplier.  As a general rule, only if the functions are transferred to the more efficient party, and net savings can be realized for the supply chain customers.

7. CONCLUSION
In this paper, we have been discussing the functional analysis applied in a specific purchasing discount example. However, we believe that the concept of functional analysis is quite flexible and comprehensive in nature.  This approach can be formulated as a comprehensive process analysis that takes into account all products and support functions for the entire organization or the supply chain.  For example, in making the chain-wide inventory decisions in terms of its location, quantity, and form, functional analysis lend itself for the comprehensive chain-wide trade-off analysis.  Similarly, the analysis can also be applied to other supply chain management decisions.  

The functional analysis can also be the basis for conducting the TCO (total cost of ownership) analysis. Since the functional analysis provides a general framework of analyzing the functions that add value to the product, it can be easily adopted as a tool for implementing TCO approach.  The functional analysis also offers a potential for facilitating continuous improvement.  The results of functional analysis provide the direction and opportunities for the next improvement.
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