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Abstract

This paper explains the need for and suggests proper use of cases as a means to bring reality into the classroom.  They are particularly useful for introducing product costing concepts to engineers in a meaningful way in a limited amount of time.  The paper reviews available materials and suggests a short (200 class-minute) module that is appropriate for product design or engineering economics courses.

Introduction

Every engineer and manager has a keen interest in and concern about costs.  Costs are universal. Costs provide a common denominator for resource usage associated with building a product, delivering a service or implementing an engineering project.  Costs are the vehicle by which we can aggregate raw materials, labor hours and expenditures on supplies and even expenditures on support services distantly related to the completion of the product, service or project at hand.  Comparisons of aggregated costs to the selling price of the products and services that we deliver, or to the value of the benefits of the project that we complete are the conceptual means for measuring the value created by our efforts. 

 In short, students must understand cost as an economic concept so that they can carefully measure costs and use cost information in the assessment of economic alternatives.  As elementary as that may sound there are several issues and problems that must be overcome in order to develop, measure and use cost information.  The purpose of this paper is to provide the plan for a cost mini-course that can be incorporated into a design course or a course in engineering economics.  Course materials are constructed from cases and learning materials available from Harvard Business School Publishing. Materials are referenced with their catalog number. A complete list appears at the end of the paper.

A major source of the information that forms the starting point for cost analysis is found in the cost accounting system used by most organizations.  To use this information effectively, engineers must thoroughly understand how the system is constructed and how its applied to business issues. Unfortunately, there is even more variety in managerial and cost accounting systems than there is in the financial accounting systems.  There is, however a degree of commonality in the principles employed in the design and development of such systems. An understanding of these develops the skills that engineers need to pursue the specifics. Any engineer working in product development must understand the product costing system in the environment where he operates. The learning objective pursued here is to provide a conceptual understanding of the cost accounting rubric so that new engineers can learn the mechanics of any system they encounter. We begin with an examination of the origins of cost accounting.  

Why Cost Accounting?

If students understand how costing systems arose to solve specific information needs, they are much better equipped to deal with the compromises inherent in any system and less apt to misuse the information.  It helps for students to understand that: 

Cost systems are frequently driven by the need to value inventory of in-process and finished items.  

These valuation-driven systems have been subsequently adapted for use in product costing.  

These valuation-driven systems have been subsequently adapted for use in cost control.

The distinction among these three purposes of cost accounting is key to the instructional strategy presented in this paper.  That strategy relies on establishing the connection between the budgeting process and the development of standard costs firmly in the minds of students. 

Connecting Budgets and Standard Costs

Budget arithmetic is not particularly challenging to engineers and when presented in the abstract generates boredom for students and instructors alike.  A better way is to use an example which has enough real world complexity to illustrate issues concretely yet is not overwhelming to the point that the object lessons are lost in the shuffle.  Fortunately, such an example is available in the Mayers Tap sequence of cases, a four part series that can be used to illustrate the process and establish interest quickly.  The materials available include:



Mayers Tap (A) 



Mayers Tap (B) 



Mayers Tap (C)



Mayers Tap (D)



Mayers Tap Video Tape 



Mayers Tap Computer Model

Mayers Tap (A)  reviews the company scenario and discusses a current dilemma where the company is winning orders it expected to lose and losing on bids that it believed it had pared to the bone.  The company operates two plants, each with different process characteristics and a total of thirty one different machine groups. The system is described for an abbreviated set of eleven different products, enough to convey some of real life complexity without generating an overwhelming multi-product data base.  Routings and materials lists are provided for each of the items.  The overall process flow for representative products in each plant are provided.  

Mayers Tap (B) provides a proposed operating budget for the ensuing year as well as a complete list and definition of overhead accounts.  It requires students to develop overhead allocation based on direct labor hours and other bases using the budgetary data available. This data is already loaded into the computer model allowing the students to focus on results rather than computation.  One class exercise involves creating a separate overhead rate for each plant whereby students discover that Mayers’ pricing difficulties are a result of their current use of a flat overhead rate for the entire company.  Another requires the use of the computer model as students decide on a way to model each overhead category as fixed or variable and then choose a basis for allocating or assigning a portion of the overhead budget to a specific product.  Students realize that the process is based upon some fairly arbitrary judgments despite the fact that it often delivers cost numbers to 4 significant decimal places.

Mayers Tap (C) requires students to use one of the allocation schemes to analyze profitability by product using one, two and thirty one cost centers.  Again the computer model facilitates the analysis. Again students see that the granularity employed in developing the system affects results.  Here they compare their judgments made on one or two cost center system with those they might have made using a 31 cost-center system.  Further they discover that making product cancellation decisions using standard costs can result in reduced profitability when allocated fixed costs are not reduced as volume declines.  

Mayers Tap (D) motivates students to work through the implications of multiple cost centers from an administrative perspective.  It is more valuable for accountants than for engineers.

Exploiting the Connection

The following learning objectives can be accomplished using the Mayers Tap series


Understanding the bill of material and its use in developing unit material costs

Understanding the product routing document and its use in establishing unit labor costs

The concept of a budget volume as the activity level basis for allocation of overhead cost

Use of direct labor hours as a basis for allocation of overhead costs to individual products.

Fixed and variable cost concepts

The availability and use of two-stage allocations to obtain greater precision in cost allocation.

The errors caused by use of simple single cost center systems.

Marginal cost and misuse of allocated fixed costs in profitability analysis

The concept of profit contribution and its relation to direct costing

The Mayers Tap exercises provides an excellent vehicle to allow students to discover problems inherent in traditional cost systems as used by many companies. Subsequent cases can be used to reaffirm or test understanding of the concepts outlined above.  They include:

Accounting for Manufacturers (9-198-019) presents the basics of inventory accounting and generates the rationale for a standard costing system

A Brief Introduction to Cost Accounting (9-192-068) explains the structure of cost systems in a four page note.

Relevant Costs and Revenues (9-892-010) explains economic cost concepts and why cost systems provide only partial information for economic analysis, for example in product profitability analysis.

Is One Cost System Enough? (88016) is a reprint of a clearly written Harvard Business Review article that explains competing ends for cost systems.

Hilton Manufacturing (9-192-063) presents a profitability analysis problem and forces students o understand the concept of contribution margin per unit of scarce resource.

Classic Pen Company (9-198-117) develops the notion of Activity Based Costing (ABC) as a more intelligent basis for assigning overhead costs to individual products.

Destin Brass Products (9-190-089)  focuses on product costing issues and leads students to explore multi-base costing systems and activity based costing systems to resolve product pricing issues.

Toyota Motor Corporation: Target Costing System (9-197-031) describes a target 
costing approach based on a totally different premise than the traditional system.

Using the Cases

Obviously the sequence best begins with the Mayers tap series.  When students discover the care required in understanding the nature of costs and how allocation methods can obfuscate their use in economic analysis, their motivation increases sharply. This can be done easily in three class sessions. Once this is accomplished the instructor can mix and match additional cases and readings to meet specific learning objectives.  The author’s preferences based upon four 50 minute sessions are outlined in Figure 1 below.

This schedule can also be accomplished in three 75 minute sessions using the materials above.

Conclusion
Beginning with a real manufacturer with realistic products and processes, a real issue is analyzed and resolved, albeit with an abbreviated product line.  Little is lost in the translation and students are led through the discovery of important limitations of product costing systems.  Added cases and readings form the basis for very complete coverage of the business issues involved.  Important lessons can be conveyed in just a few sessions constructed modularly and adaptable to a variety of class formats.

	Session
	Topic/ Class Activity
	Student Class Preparation

	1
	View video providing tour of Mayers Tap manufacturing facilities.  Explain accounting model for inventory costing. Introduce budget mechanics
	Read Mayers Tap (A)  

A Brief Introduction to Cost Accounting



	2
	Use computer model to illustrate detail budget construction by account and fixed and variable cost rates.  Demonstrate process variables
	Read Mayers Tap (B)  

Prepare case per instructions



	3
	Use computer model to perform profitability analysis under different budget constructs.  Discuss differences between Mayers (traditional) and Toyota systems
	Read Mayers Tap (C) 

Prepare case per instructions

Read Toyota Motor Corporation: Target Costing



	4
	Discuss recommendations for Destin or Hilton
	Prepare Destin Brass Products or Hilton Manufacturing.  Submit written report


Figure 1  Suggested Four-Session Sequence
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